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FOREWORD

THE THREE-vOLUME Minerals Yearbook for 1959 is being issued in
this, the 50th anniversary year of the Bureau of Mines. Although
the Bureau of Mines was established in 1910, the Minerals Yearbook
is much older, having appeared originally in 1867 as ‘“Reports Upon
the Mineral Resources of the United States’” under the seal of the
Department of the Treasury. Over the years, the series has appeared
variously as ‘“Mineral Resources West of the Rocky Mountains,” as
part of the “Annual Report of the Geological Survey,” and as
“Mineral Resources of the United States.’”” Under the last-named
title, the series first appeared under Bureau of Mines authorship.
That was in 1927 and the statistical coverage was for the year 1924.

In 1933, the publication assumed its new and present title of
“Minerals Yearbook.” Beginning with the 1952 edition, the presenta-
tion became a three-volume issue to meet the expanded and specialized
needs of the mineral industries and others.

The three-volume issues of the Yearbook follow this pattern:
Volume I includes chapters on metal and nonmetal mineral commodi-
ties except mineral fuels. In addition, it includes a chapter reviewing
these mineral industries, a statistical summary, chapters on mining
and metallurgical technology and employment and injuries, and a
new chapter on technologic trends.

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

Volume III 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 IIT also has a Statistical Summary
chapter, identical with that in Volume I, and a chapter on employment
and injuries.

The data in the Minerals Yearbook are based largely upon informa-
tion supplied by mineral producers, processors, and users, and
acknowledgment is made of this indispensable cooperation given by
industry. Information obtained from individuals through confidential
surveys has been grouped to provide statistical a%gregates. Data on
individual producers are presented only if available from published or
other nonconfidential sources, or when permission of the individuals
concerned has been granted.

Maruing J. ANRENY, Director
T
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the field staffs of the five Divisions of Mineral Resources. The fol-
lowing supervised preparation of the chapters: Ottey M. Bishop, chief
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Peeples and Mildred K. Rees (Knoxville), Marguerite H. Beahan,
Richard J. Bishop, Estelle E. King, Don N. West, and Wanda J.
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The manuscripts upon which this volume is based have been re-
viewed to insure statistical consistency among the tables, figures, and
text, between this volume and volumes I and II, and between this
volume and those for former years, by a staff under the direct super-
vision of Kathleen J. D’Amico, assisted by Julia Muscal, Hope R.
Anderson, Helen L. Gealy, Helen E. Tice, Dorothy Allen, Anita C.
Going, and Joseph Spann.

Minerals Yearbook compilations are based largely on data pro-
vided by the mineral industries. Acknowledgment is made of the
Willli(rilg contribution both by companies and individuals of these essen-
tial data.

CuarLEs W. MERRILL,
Chief, Division of Minerals.
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~ Statistical Summary of Mineral

Production
By Kathleen J. D' Amico !

%

HIS SUMMARY is shown in volumes I and IIT of this series on

mineral production in the United States (including Alaska and

Hawaii), its island possessions, the Canal Zone, and the Common-
wealth of Puerto Rico, and on the principal minerals imported into
and exported from the United States. For further details on produc-
tion, see the several commodity and area chapters. A summary table
comparing world and U.S. mineral production also is included.

BILLION DOLLARS
21

Total mineral production
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F1cure 1.—Value of mineral production in the United States, 1925-59.

1 Publications editor.



2 MINERALS YEARBOOK, 1959

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.

Because of inadequacies in the statistics available, some series
deviate from the foregoing definition. The quantities of gold, silver,
copper, lead, zinc, and tin are recorded on a mine basis (as the recover-
able content of ore sold or treated). The values assigned to these
quantities, 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, 1954-59, include 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 par-
ticular industries producing the respective commodities. No adjust-
ment has been made in the dollar values for changes in the purchasing
power of the dollar.

TABLE 1.—Value of mineral production in the United States,! 19256-59, by
mineral groups 2

(Millions)
Min- | Non- Min- | Non-
Year eral | metals | Metals| Total Year eral | metals | Metals| Total
fuels (excegt fuels | (except
1s fuels
$2,910 | $1,187 $715 | $4,812 $916 $987 | $5,931
71,219 721 5,311 836 900 6,310

2,%75 | 1,201 622 4,698 888 74 6,231
2,666 | 1,163 655 4,484 1,243 729 7,062
2,940 | 1,166 802 4,908 1,338 | 1 9,610
2, 500 973 507 3,980 01,852 | 1,219 | 12,273
1,620 671 287 2,578 1,559 | 1,101 | 10,580
1,460 412 128 2,000 1,822 | 1,351 | 11,862
1,413 432 205 2,050 2,079 | 1,671 | 13,529
1,947 520 277 2,744 2,163 | 1,617 | 13,396
2,013 564 365 2, 942 2,350 | 1,811 | 14,418
2,405 685 516 3,606 32,630 | 1,518 | 14,067
2,798 711 756 4,265 342 957 | 2,055 | 15,792
2,436 622 460 3, 518 343,266 | 2,358 | 17,365
2,423 754 631 3,808 343,267 | 2,137 | 18,113
2,662 784 752 4,198 343,346 | 41,593 | ¢ 16,
3,228 989 5,107 33,720 | 1,570 | 17,084
3,568 | 1,056 999 5,623

1 Excludes Alaska and Hawalii, 1925-53.

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

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

4 Revised figure.
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TABLE 8.—Minerals produced in the United States and principal producing

States in 1959

Mineral Prineipal producing States, Other producing States
in order of quantity
Antimony___.__.________ Idaho, Nev. oo _____________
Aplite Va
Vt., Ariz. Cahf N C .......
Tex tai: la_

Ark., Mo., Nev Ga .............
Bauxite____.._.__.._____ Ark., Ala., Gao_...____________
Beryllium._......________ s Dak Oolo N.H., Conn....._
Boron.
Bromine______________"" Mlch Tex., Ark.. Calif__________
Brucite
cac}fliuz% magnesium Mich Calif., W. Va..___________
Carbon dioxide___ N. Mex., Colo., Utah, Wash_____
Cement. ... ___ Calif,Pa,T Mch ...........
Mont., Calif__..___________
Ohio, Tex Pa., Ga.__.
.................... W. Va., Pa. . Ky., 11 O,

Cobalt__________________
Columbium-tantalum I

Mo., Idaho, Pa._____.______
daho.

Copper. o Ariz., Utah Mont., Nev

Diatomite........._._.__ Calif Nev., Oreg., Wash_______
mery . N.Y.
Feldspar_ ... _______ N.C., Calif,, N.-H.,Ga-—.._...__

Tex., Okla., Kans., N, Mex.
Calif.

Minn., Mich., Ala., Utah

Va., 8.C
Mo., Idaho, Utah, Colo,

Ohio, Mo., Pa., N.Y.

Oa].i.f., Nev., Alaska, Idaho
N.C., N.H., 8. Dak., Maine
N.C,, Ga., Ala,, 8.C

Colo., Utah, Ariz., Calif
Tex., La.,N Mex Okla

Tex., La., Calif., Okla

Oreg., Mo., Idaho.
N.C., Was|
Mich, Calif., Fla., Wash

N. Mex., Nev., Ariz., Calif

-| Mo.
Oali! Idaho, Ky. i Mont N. Mex., 8.C.

Ten.n Utah, W:
Maine, N. Mex., Wyo,
W. Va.

Oreg.

All others except Alaska, Conn., Del
Hawaii, Mass., Nev NH NJ.,, N.C
N. Dak., R.IL.,

- Al] others except R.I,

Ariz., Ark Colo Ga., Ind.,
Iowa,Kans Md. ont N. Mex.,
N. Dak., Ohlo, Okla Dak., Tenn.
Utah, Va, Wash., yo

Alaska, Calif,, Oolo Idaho, Mich., Mo.,
Mex.,N C., a Tenn,, Wash,

Ariz., C{:,lo » Conn., Maine, 8.C,, 8. Dak.,
ex., Va.
Nev., N. Mex., Utah,

_| Ariz., Colo., Idaho, Mont., Nev., N. Mex.,
N Wash.

Oreg . Pa., Tenn.,

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

Mon Ohio, Okla., 8. Dak
a itrashs

Calif., Colo, Ga., Idaho, Mo. Mont.,

Nev, Mex N.Y., N.C. Oreg,

Pa., 'I‘enn Tex Va Wash Wis,, , Wyo.

Ariz., Ark., Calif., Tl Kans,, Ky., Mont.,
Ivgvex; , N.'Mex., N.Y., Okls., Va., Wash.

Ala., Ark,, Callf Colo., Conn., Fla.,
Hawau, Ill., Towa, La,, Md M
Mich., Minn., Mont., Nev., NJ N,
Mex., Ok]a Oreg., S. Dak Tenn, ’l‘ex,
Utah Vt., Va W. Va., Wis.

Ala., Fla., Miss., N. Mex.
Arvlfr Caltf Oolo Ga., ’I‘enn Utah, Va.

Ariz., Oreg ., Tex.

Ala., G:{’ Idaho, Mass., Mont., N. Mex.,
a., Wyo.
Ariz,, Colo,, Mame.NH N. Mex., Pa,,
. Dak., Tenn
Nev., N. Mex
Ala,d Alaska, Ark., Calif., Colo., Fla,, 111,

Y . .y
Mont., Neb., N.Y,, N, Dak., Ohio, Pa. .

Ten.n,Utah, Va., W. Va,Wy
A:k Colo. , Kans., Ky, Mich Miss
Mont. vI'?f'ebx' N. Mex N. D Pa,

Colo., Conn., Ga Idaho, 1L, Ind., Maine,
Mass, H J N.Y. Ohio,Pa s.C.,

Colo., Utah.
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TABLE 3.—Minerals produced in the United States and principal producing
States in 1959—Continued ‘
Mineral Principal producing States, Other producing States
in order of quantity
Petroleum._coeomeaeo-..| Tex., La., Calif., Okla_ . ccmeeeuan Ala., Alaska, Ariz., Ark., Colo., Fla.,, I,
d, Eans, Ky., Mich,, Miss,, Mont.,
Nebr., Nev., N. Mex., N.Y,, N. Dak.,
hio, Pa., 8. Dak., Tenn., Utah, Va.,
Wash., W, Va., Wyo.
Phosphate rock . . - Fla., Tenn., Idaho, Mont......... Utah, Wyo.
Platinum-group metals..| Alaska, Caltf..o——rooceeo-m
Potassium saltS. . cceeua. N. Mex., Calif., Utah, Mich Md.
Pumice. - cceemeecmceeaen Calif., N. Mex., Ariz., Hawaii..__| Colo., Idaho, Kans., Nebr., Nev., Okla.,
Oreg., Utah Wash., Wyo.
Tenn., Va., Calif., Colo. ... Ariz., Mont., i’a., Utah.
daho, Fla., Calif., Mont -| Colo.
La., Tex., Mich., N.Y.._ _| Ala., Calif.,, Colo., Kans., Nev., N. Mex.,
Ohio, Okla., Utah, Va., W. Va.
Calif., Mich., Wis., Ohio._.. -| All other States.
Idaho, Ariz., Utah, Mont. ... Alaska, Calif.,, Colo.,, Ky., Mo., Nev.,
N. Mex.,, N.Y.,, N.C., Oreg., Pa. 8.
Dak., Tenn., Va., Wash.
Wyo., Calif. o oeeceeeeeeae
Calif., Tex., Wyo._ .. -
Pa., Tex., Ohio, Il All other States.
Talif.,LgTash ......................
'exX., La.
alor sysophyiiite dCaui _| Ata., Ark, G MthN<P
e, pyrophyllite, an ey ., Ga., .» Mont., Nev., Pa.,
soapstone, Tex., Va., Wash.
Tin Colo.
Titanium. « cceeeemaeao..| N.Y,, Fla., Va., IdahO. cceecaaeo
Tripoli. .. 1l., Okla., Pa_ - - -
Tungsten. -| Calif., Colo., N.C., Nev.. .. -| Ariz.
P 01110411 DN N. Mex., Utah, Colo., Wyo....... Alaska, Ariz., Calif., Idaho, Mont., Nev.,

Zine

Zirconium

Fla. ..

Oreg., 8. Dak., Tex., Wash.
N. Mex.

-| Ark., Calit., Colo., IIL., Kans., Ky., Mo.,

Mont., Nev., N. Mex., Okla., Pa., Utah,
Va., Wash.,, Wis. .

MILLION DOLLARS

[Jress than 20
20 to 100
100 to 500
B 500 to 1,000
(553 1,000 and over

Ficure 2.—Value of mineral production in the United States, 1959, by States.
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TABLE 8.—Principal minerals imported for consumption in the United States

(Compiled by Mae B. Price and Elsie D. Jackson, Division of Foreign Activities, Bureau of Mines, from
records of the U.S. Department of Commerce, Bureau of the Census)

569113—60——4

1958 1959
Mineral Short tons Value Short tons Value
(unless (thou- (unless (thou-
otherwise sands) otherwise sands)
stated) stated)
METALS —
Aluminum:
Metal 255,322 $117, 297 239, 571 $111, 259
Serap.. 5 2, 969 10,919 - 3
Plates, sheets, bars, etc ——- - 127,946 120,184 50, 638 34,876
Antimony:
Ore (antimony content) . - - ccmooeee- 3,427 643 6, 466 1,236
Needle or liquated. .. - 136 58 177 79
Metal. [N 4,282 1,871 4,422 2,039
Oxide. .- R 1,634 643 2,056 825
Arsenic: White._.. - 9, 524 720 19, 386 1,342
Bauxite:
Crude... 127,915 170,107 28,107 73,203
Calcined
When imported for manufacture of fire-
020 (0 SUUNNRRRRNRER S long tons__ 29,414 715 8 108, 457 31,750
Other - do.... 100 2 200 4
Beryllium ore. 4, 599 1, 547 8,038 2,345
Bismuth (general imports) .. -coccocooeeoo pounds.__ 637, 309 1,233 457,163 825
Boron carbide. do..__ 47, 368 133 81,459 144
Cadmium:
Metal thousand pounds__ 1,002 1,312 1,638 1,744
Flue dust (cadmium content)..-------—- do.-__ 1,218 661 1,544 584
Calcium:
Metal pounds__ 15,694 24 7,425 8
Chloride. 11,234 146 1,756 66
Chromate:
Ore and concentrates (Cr20s content)......._. 544, 447 28, 206 665, 463 31,853
Ferrochrome (chromium content) . ...-.----..__ 15, 965 7,818 64,066 29, 750
Metal - 12,326 14,716 2, 86! 5,179
Cobalt:
Metal thousand pounds__ 114,538 128, 664 20, 087 35,926
Oxide (gross weight)....—----- SRR d 837 1,116 1,561 1,856
Salts and compounds (gross weight) .- 234 145 278 134
Columbium 0re. oo ccemecmmccamcceaean 2, 555, 942 2,346 3,395, 816 2,652
Copper (copper content):
Ore.... - 5,926 2,357 113 34
Concentrate - 84,871 37,968 9,299 5, 505
Regulus, black, coarse - 4,925 2,172 7,113 4,
Unrefined, black, blister. .- oo occcomamamceaa 138,633 66, 320 203 1
Refined in ingots, etc - 124, 629 61,139 237, 304 146,478
0ld and scrap - 5,849 2,676 2,984 1,
0Old brass and clippings. - ccoccococeocmmmmmea 4,201 1,852 1,257 698
gelixg)alloys: Ferrosilicon (silicon content)...-.-..__ 2,398 905 5,584 1,728
old:
Ore and base bullion_...occooooo troy ounces. . 1,099, 484 38,457 444,416 15, 522
Bullion 0. 7,020, 242 251,298 8,040, 528 288, 855
Iron ore:
[0} Y thousand long tons._ 127,544 | 1231,617 35,613 312,367
Pyrites. long tons__ 2,721 9 10, 157 48
Iron and steel:
Pig iron - 209, 743 112,026 701,775 35,593
Iron and steel products (major):
Semimanufactures. - - .- .cocoeccacanamaaan 1788, 922 66, 930 2,263,470 230, 950
Manufactures. - ——— .| 11,030,765 | 1152,972 2, 349, 400 332, 982
Scrap... - 295, 859 10,069 , 839 10, 493
Lo "il‘i.n-plate scrap 36,763 1,000 41,609 1,098
ad:
Ore, flue dust, matte (lead content) . ....._..___ 1237,625 150,772 136, 696 26, 921
Base bullion (lead content)......-. - 416 136 34 19
Pigs and bars (lead content)...... - 351,759 71,404 262, 632 54, 667
Reclaimed, scrap, ete. (lead content)-- - 8,619 , 7,897 1,304
Sheets, pipe, and shot._ ... - 2,625 3,608 850
Babbitt metal and solder (lead content)......_. 2,049 4,677 3,751 16, 820
Type metal and antimonial lead (lead content) - 4,525 1,190 5,020 1,204
Manufactures. - 1,272 446 1,398
Magnesium:
etallic and serap. 537 280 593 303
Alloys (magnesium content). - - occcaeacnaaaoo 9 38 26 155
Sheets, tubing, ribbons, wire, and other forms
(magnesium content)..-ooemmcacccaccccaaeaan 16 97 26 121
See footnotes at end of table,
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TABLE 8.—Principal minerals imported for consumption in the United States—

Continued
1958 1959
Mineral Short tons Value Short tons Value
(unless (thou- (unless (thou-
otherwise sands) otherwise sands)
stated) stated)
METALS—continued
Manganese:
Ore (35 percent or more manganese) (man-
ganese content).__ 837,100 $76, 256 887, 681 $74, 648
Mem Ferromanganese (manganese content)._._...____ 49, 521 11, 046 70,232 14, 067
ercury:
Compounds. pounds. . 9,125 29 40, 522 118
Metal 76-pound ﬂasks-- 130, 196 15,922 30, 141 5,992
Minor metals: Selenium and salts._______ . 204, 311 1,380 273,929 1,761
Molybdenum: Ore and concentrates (molybdenum
content). pounds. 1,344 6
Nickel:
Ore and matte 4,574 1,765 4,071 1,612
Pigs, ingots, shot, cathodes. 62,793 87,311 82 924 110, 754
Scrap... 271 254 619 731
Oxide 29, 622 35, 106 2 30, 062 233,816
Platinum group:
Unrefined metals:
Ore and concentrates. 'y ounce: 503 27
Grains and nuggets, includjng cmde, dust
and residues. 1, 635 1,341 71,763 5,447
Sponge and scrap dn 213,167 2823 25,666 2420
Osmiridium do. 1,450 85 2,121 76
Refined metal:
Platinum do___. 2247,763 215,363 2260, 524 317,241
Palladium do 360, 077 5,211 610, 740 , 374
Iridium do 1,156 78 y 402
Osmium. do 145 8 1,223 65
Rhodium do.._. 17,280 1,803 29,342 3,369
Ruthenium do.__. 7,758 259 14, 679 492
adium;
Radium salts. milligrams. 38,419 538 32, 967 518
Radioactive substitutes. ... ... _...___ 908 ® 1,145
Rare earths: Ferrocerium and other cerium alloy
o pounds._ 11, 544 46 16,070 59
ver:
Ore and base bullion..thousand troy oun ces._. 134, 650 102, 286 39,759 34,522
Bullion do_... 31, 316 27,807 29, 329 26, 558
Tﬁ:talum- Ore.. pounds__ 1,035, 588 1,838 652, 839 1,166
Ore (tin content)......__. long tons.. 5,440 11,244 10,773 23, 282
Blocks, pigs, grains, e eedoo___ 41, 149 84,624 , 493 , 666
Dross, skimmmgs, serap, , and tin al-
loys, n long tons.. 3,208 5,771 3,434 6, 658
Tit. ’I‘infoil, powder, flitters, etC. oo oo O] 610 ® 1,008
anfum
Timenite 348,144 6, 766 371, 687 7,991
Rautile. 36, 563 4,513 23,228 2,943
Metal 4,146,896 6,287 3,126,293 3,564
Ferrc ium 201, 333 73 , 436 70
Compounds and mixtures 1,417, 522 285 5,722, 512 1,088
Tungsten: (tungsten content)
Ore and concentrates_....__ thousand pounds.. 6, 542 11, 960 5,435 4,235
Metal.___ pounds.. 101, 363 230 196, 053 425
Ferrotungsten...__.._______ thousand pounds.. 159 154 533 526
Zine Other. pounds 1 93, 963 105
inc:
Ores (zine content) 1537, 699 151,121 436, 009 38, 568
Blocks, pigs, and slabs 185, 693 135, 511 164, 462 33,996
Sheets 901 285 951 311
Old dross, and skimmings. . oo oeeo________ 972 108 1,138 142
Dust, 14 4 6
Manufactures ® 390 ® 812
Zirconium: Ore, including zirconium sand_________ 19, 225 467 54, 878 1,517

See footnotes at end of table.
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TABLE 8.—Principal minerals imported for consumption in the United States—

Continued
1958 1959
Mineral Short tons Value Short tons Value
(unless (thou- (unless (thou-
otherwise sands) otherwise sands)
stated) stated)
NONMETALS
Abrasives: Diamonds (industrial).......... carats..| 110,070, 305 1 21 13,076,172 |  $62,703 =
ﬁsﬁ%sfnq 644, 331 58,314 713, 047 65, 006
arite:
Crude and ground 527, 571 3,754 641, 241 4,881
Witherite 2,240 108 2,552 113
Chemicals. ... 4,171 416 6, 045 551
Bromine. pounds._ 11, 925 38 24, 000 9
8iaament ........................ 376-pound barrels. . 3, 390, 086 9,682 5,264, 996 13,778
yS:
Raw, 12126, 692 2,835 172, 986 3,193
Manufactured 35, 030 65 3, 494 95
Cryolite 24,186 2,332 22,102 1,004
Feldspar: Crude long tons.__ 73 5 45 b
Fluorspar. 392, 164 9,717 555, 750 13,368
Gem stones:
Diamonds carats 11,848,230 | 1140,631 2,528,419 180, 665
Emeralds 0w , 848 1,100 88, 875 2, 450
Other. 24,212 ® 29,421
Graphite. 27, 067 1,203 37,048 1,527
Gypsum:
Crude, ground, calcined 14,047, 786 16,896 6,135, 636 11,917
Manufactures ® 967 * 1,287
Todine, crude. ..o oo ____. thousand pounds.. 1,561 1,329 1,466 1,083
Kyanite 1,965 95 5,633 252
Lime
Hydrated 1, 000 21 530 9
Other. 18,822 318 26, 374 442
Dead-burned dolomite. 5, 686 322 8,474 498
Magnesium:
Magnesite, 181,684 15,210 155, 634 9,871
i Compounds 12,477 505 15,849 562
ca:
Uncut sheet and punch.. ... ._.__ pounds.. 2,181, 056 5,002 8,224,698 7,318
Scrap-- 064 48 4,644 57
Manufactures 15,053 8,800 5,042 7,443
Mineral-earth pigments: Iron oxide pigments:
Natural 2,485 123 3,161 160
Synthetic 5,933 889 7,776 1,144
Ocher, crude and refined.......oooooooo__._ 217 10 213 13
Siennas, crude and refined.... .. oo oeeo__ 555 49 1,399 95
Umber, crude and refined 2,278 73 2,078 68
Vandyke brown 204 15 202 14
Nitrogen compounds (major), including urea. 1, 349, 585 59,840 | 31,472,408 65, 265
Phosphate, crude.. long tons.. 108, 182 2, 944 139, 891 3, 421
Phosphatic fertilizers. - .- ...___._______ do_._. 24, 1,711 67, 2,543
Pigments and salts:
Lead pigments and saltS- oo . 8, 557 1,770 13,233 2,694
Zinc pigments and salts 13, 206 2, 520 19, 147 3,678
Potash 8 366, 161 514,736 8432,114 817,578
Pumice:
Crude or unmanufactured 38,613 274 21,721 152
Wholly or partly manufactured 1,873 48 3, 92
Manufactures, n.8.p.f.co ... &) 15 ®» 20
Quartz crystal (Brazilian pebble)...._.___ pounds. 473, 000 356 679, 836 784
Salt 611,043 3,368 1,024, 629 5,438
Sand and gravel:
Glass sand 6, 516 224 101 91
Other sand 317,860 486 348,331 464
Gravel 7,619 7 102, 878 93
Sodium sulfate. .- ooeoeeee.. thousand short tons. - 97 1, 122 2, 580
Stone, including slate ® 8,312 ® 11, 064
Strontium: Mineral 16,686 141 8,139 225
Sulfur and pyrites:
Sulfur:
Te long tons. . 18, 445 11, 503 255
Other forms, N.€.8-eeoeoceooeeeeen do.... 571,781 13,106 630, 895 13,646
do. 3 , 104 280, 638 868
Tale: Unmanufactured 22, 890 785 25, 351 861

See footnotes at end of table,
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TABLE 8.—Principal minerals imported for consumption in the United States—

Continued
1958 1959
Mineral Short tons Value Short tons Value
unless (thou- (unless (thou-
otherwise sands) otherwise sands)
stated) stated)
COAL, PETROLEUM, AND RELATED PRODUCTS
Carbon black:
Acetylene black. pounds.. 7,154,224 $1,287 7,246, 932 $1,335
03‘lGas black and carbon black...._.__.__.__ do_... 125, 958 22 346,771 69
Anthracite.._.___.__. 4,363 34 2,633 22
Bituminous, slack, culm, and lignite._.___._.... 306, 940 12,546 374,713 2,433
Briquets. 184 2 185 3
P [60): - T 121, 517 1,571 123, 255 1,441
eat: .
Fertilizer grade_ ... oo 258, 824 11,433 277,006 13, 003
Poultry and stable grade _ 10, 272 602 9,713 577
Petroleum:
Crude. ool thousand barrels_. 1 383, 707 1939, 709 381, 946 866, 551
Gasoline §_______ il do____ 129,729 1111, 263 21,168 78, 035
Kerosine.._. _do._.. 34 148 125 536
Distillate oil 7 do.... 114,715 146, 317 14,801 51, 502
Residual oil 8__ .do___. 1195, 925 1452, 067 224, 010 455, 574
Unfinished oils_ ... ... .do.._. 20, 510 56, 316 23,135 65, 823
Asphalt _do.___ 7, 501 18,935 6,982 17,043
Miscellaneous e e oo oo oo oo do..... 14 222 25 333

1 Revised figure.
2 Adjusted by Bureau of Mines.
3 Believed by Bureau of Mines to contain some crude bauxite.
4 Weight not recorded.
5 Data covers some quantities furnished by Potash Institute; values adjusted by Bureau of Mines,
($; ?’Ig%uggs) naphtha but excludes benzol, 1958—1,060,697 barrels ($10,928,459); 1959—1,365,152 barrels
183, .
7 Includes quantities imported free of duty for supplies of vessels and aircraft.
aia In}:%udes quantities imported free for manufacture in bond and export and for supplies of vessels and
reraft.

TABLE 9.—Principal minerals and products exported from the United States

(Compiled by Mae B. Price and Elsie D. Jackson, Division of Foreign Activities, Bureau of Mines, from
records of the U.S. Department of Commerce, Bureau of the Census)

1958 1959
Mineral
Short tons Value Short tons Value
(unless other-| (thousands) |(unless other-|(thousands)
wise stated) wise stated)
METALS
Aluminum:
Ingots, s1abs, erude oo oo cccccaean 52,711 $24,220 121,081 $53, 518
[ o S 18, 906 5,595 32,388 10, 485
Plates, sheets, bars, etc 9,183 10, 240 9,015 9,977
Castings and forgings. . ._._..__. 1,633 3,022 1,216 2,842
Antimony: Metals and alloys, crude...._..._._._._ 39 23 9
Arsenic: Calcium arsenate_.—o..-_o__._.._ pounds. . 1,274,000 81 122, 920 12
Bauxite, including bauxite concentrates..long tons.. 11, 868 968 117,403 11,825
Aluminum sulfate. - 9, 864 423 14, 487 573
Other aluminum compounds. - cococcomcmooee 32, 803 4,438 32,049 4,286
Beryllium. ... 57,636 247 164, 460 1, 530
Bismuth: Metals and alloys di 316, 318 389 179, 744 261
Cadmium - —coccececeeee 580 771 900 1,024
Calcium chloride. 37,632 1,325 39, 929 1,377

See footnotes at end of table,
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TABLE 9,—Principal minerals and products exported from the United States—

Continued
1958 1959
Mineral
Short tons Value Short tons Value
(unless other-{ (thousands)|(unless other-| (thousands)
wise stated) wise stated
METALS—Ccontinued
Chirome:
Ore and concentrates:
Exports. 717 $49 272,645 2$3,084
Reexports. 52,303 2,158 24, 467 976
Chromie acld 281 596 349
Ferrochrome. 1,920 1,012 6,127 2,096
Cobalt pounds__ 1, 757, 600 1,102 694, 641 543
golumbium metals, alloys, and other forms__do...- 54,711 42 15,414 21
opper:
Ores, concentrates, composition metal, and un-
refined copper (copper content) - _. .o ceeean 11,475 5, 865 2, 982 ,
Refined copper and semimanufactures. - 428,015 3 229, 535 196, 012 128, 677
Other copper manufactures._.___.._._. - 2,302 1, 567 4,352 3,280
Copper sulfate or blue vitriol . _o__ 7,248 1,176 2,672 675
Copper base alloys 36, 565 26, 906 7, 607 30,002

Ferroalloys:

Ferrosilicon. pounds.. 4,353,279 392 21,115,496 981

G 1g‘errophosphorus ........................ do._..| 89,006,784 1, 468 99, 806, 945 1,799

old:
Ore and base bullion. . ... troy ounces.. 26,929 945 20,498 715
Bullion, refined 0 - 859, 042 30,077 29,104 1,218
D603 ¢ o) o thousand long tons.. 33,573 334,898 3 33,831
Iron and steel:
Pigiron 103, 348 6,725 10,444 549
Iron and steel products (major):
emimanufactures. _-ca-eoeoeocmooocceaaoo 31,603,877 | 2300, 570 1,069, 848 213,297
Manufactured steel mill produects. .- 31,531,261 3 406, 467 886, 371 238, 757
Advanced products — (O] 156, 072 O] 165,871

Iron and steel scrap: Ferrous scrap, including re-

L;g(llung materials. 352,027,860 | 3595412 4,849,076 165, 464
Ore, matte, base bullion (lead content) ... 1,012 252 224 54
Pigs, bars, anode: 1,359 467 2,756 751
Serap._ 1,015 237 1,141 291

Magnesium:

Metal and alloys and semifabricated forms,
n.e.c.. 1,041 1,280 2,377 2,028
Powder 11 16 12 32

Manganese:

Ore and concentrate: 4,833 700 5,702 819
Ferromanganese. 1,406 464 947 388
Mercury:
EXPOrts. - caccemccmcecmmcmen 76-pound flasks._ . 320 95 640 92
Reexports.. do 034 199 553 119
Molybdenum:
Ore and concentrates (molybdenum content)
pounds..| 311,966,204 314,965 18, 852,279 24,778
Metals and alloys, crude and serap. -.... do-_- 14,151 5 15,172 22
Wire___ do. 11,346 215 12,395 250
Semifabricated forms, n.€.C.-ceeaaceaman- do_—_- 20,878 63 8,921 91
Powder. do. 4,841 16 11, 314 36
Ferromolybdenum. do 226, 246 245 248,012 280
Nickel:
Te. . - 10 1
Alloys and serap (including Monel metal), in-
gots, bars, sheets, etc 312,820 316,043 11,818 11,967
Catalysts- 485 1,023 597 1,162
Nickel-chrome electric resistance wire. ......_- 164 678 139 598
Semifabricated forms, N.€.Coa-ceeeccmcamcommann 563 2,491 519 2,314
Platinum:
Ore, concentrates, metal and alloys in ingots,
bars, sheets, anodes, and other forms, includ-
INg SCIAP - o cccccccmccccmamm e troy ounces_. 35,076 1,233 18, 560 1,147
Palladium, rhodium, iridium, osmiridium,
ruthenium, and osmium (metal and alloys .
including scrap)- - troy ounce: 12,293 379 12,845 390
Platinum group manufactures, except jewelry.. + 2,103 4 2,306
Radium metal (radium content) - ____.. milligrams. . 3140 35 2,207 40

See footnotes at end of table.
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TABLE 9.—Principal minerals and products exported from the United States—

Continued
1958 1959
Mineral
Short tons Value Short tons Value
(unless other-| (thousands)|(unless other-|(thousands)
wise stated) wise stated)
METALS—continued
Rare earths:
Cerium ores, metals and alloys..__... pounds_. 29, 998 $24 217, 500 $17
sit Lighter flin| 7,720 47 13,343 50
ver:
Ore and base bullion. . .thousand troy ounces.. 1,640 1,456 103 93
Bullion, refined do. 1,093 1,000 9,077 8,381
um:
Ore, metal, and other forms.___..___._ pounds._. 20,076 302 16,478 242
inI’owdfer do 5,773 212 , 988 76
Ingots pigs, bars, ete.:
long tons_- 917 1,336 943 1,89
Ree 424 8 428 970
Tin scrap and other tin bearing material except
tinplate scrap 2,291 7,713 1,231
Tin cans finished or unfinished.- --do---. 35, 849 18,322 36,320 19,027
Titanium:
Ores and concentrates_ oo oo oo 1,246 172 4,656 290
Sponge (including iodide titanium) and serap- - 97 172 496 543
Intermediate mill shapes. 192 1,772 380 2,770
Mill produects, n.e.c. 144 3,456 119 2,391
Ferrotitanium 323 1 321 146
Dioxide and pigments. 37,016 11,347 36, 282 10, 558
Tungsten: Ore and concentrates:
Expotfe 22 F17 1 5
Reexport; 162 207 98 119
Vansdium ore and concentrates (vanadium con-
z l:;lent) pounds.. 1,261,083 2,625 2,480,343 4,668
c:
Ores and concentrates (zine content)... ®
Slabs, pigs, or blocks. 32,073 3704 11,629 2,673
Sheets plates, strips, or other forms, n.e.c—.____ 3,818 2,637 3,529 2,708
Serap (zine content) 5,344 364 11,332 1,053
Dust. 519 170 521 182
Semifabricated forms, n.e.c. 1,168 542 1,071 612
Zirconium:
Ores and concentrates 1,994 336 1,511 263
Metals and alloys and other forms, 100, 556 757 89, 819 661
NONMETALS
Abrasives:
Grindstones. 280 45 401 52
Diamond dust and powder.__.__.__.___ carats__ 123,194 378 172,787 440
Diamond grinding wheels......_...__.. do. 203, 095 1,294 249, 950 1,518
Other natural and artificial metallic abrasives
and products ® 320, 752 ) 21,088
Asbestos: Unmanufactured:
Export: 2,937 407 4,317 763
Reexports 89 17 144 30
Boron: Boric acid, borates, crude and refined
pounds..| 471,167,767 18,292 | 507, 347,292 21,047
Bromine, bromides, and bromates._ _._...____ do....| 10,071,033 3,129 , 171, 539 2, 594
giemen ....................... 376-pound barrels__. 641,159 2,975 77,267 1,595
a
Kaolin or china clay. 66, 419 1, 602 74,734 2, 206
Fire clay. 125,923 1,880 137, 389 2,468
Other clays. 257,436 8,646 276, 715 8, 800
Cryolite 164 46 176 53
Fluaorspar 3,374 191 1,144 69
Graphite:
Amorphous. - 767 97 1,003 126
Crystalline flake, lump or ehip._..______.__ 164 52 169 61
Natural, n.e.c 235 43 196 36
ypsum:
Crude, crushed, or calcined
thousand short tons._ 29 921 14 641
Manufactures, n.e.c O] 1,544 O] 655
Todine, iodide, iodates_ ... thousand pounds.. 199 314 175 249
Kyanite and allied minerals. 2,493 127 2,734 167
Lime. 45, 844 31,047 52 780 1,000

See footnotes at end of table.
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TABLE 9.—Principal minerals and products exported from the United States—

Continued
1958 1959
Mineral
Short tons Value Short tons Value
(unless other-{(thousands)|(unless other-|(thousands)
wise stated) wise stated)
NONMETALS—continued
Unmanufactured ..................... pounds.. 1, 030, 540 $91 1,072, 894 $126
Manufa
Ground or pu.lverized ................ do.... 8,198,367 431 8,915,109 459
Other. 0.-- , 198 696 216, 040 653
Mineral-earth pigments: Iron oxide, natuml and
manufactured - 3,914 1,065 4,337 ,
Nitrogen oom;];?unds (ma}or) ....................... 704, 492 38 938 747, 024 37,415
Phosphate roc! long tons.. 2, 818,073 25 234 3,239,722 28, 602
Phosphatic fertilizers___ do. 514, 227 23, 388 413, 867 19, 539
Pigments and salts (lead and zinc):
Lead pigments. y 1,095 3,178 1,054
Zine pigments. 3,156 912 3,054 864
P tL]elad salts 1,050 412 699 276
otash:
Fertilizer. 496, 805 16 478 560, 001 16, 502
Chemical. .. 9, 871 799 11, 658 1,994
Quartz crystal (raw)._. @ 0] 166
g:lgioactive isotopes, etc. curie. 156,191 1, 534 112, 204 1,283
Crude and refined 363, 009 2,273 424,348 2, 660
Shipments to noncontiguous Territories..------ 12,790 1,026 13, 652 l 031
Sodium and sodium compounds:
Sodium sulfate 20, 193 786 21, 527 805
&t Sodium carbonate. ... thousand short tons.. 104 4,279 153 5,644
one:
Limestone, crushed, ground, broken............ 767,757 1,390 1, 085, 553 1,999
Marble and other building and monumental
cubic feet-- 349, 366 1,236 425,194 1,262
Stone, crushed, ground, broken. .. ceeeeaeaeaae 173, 340 3,697 157,911 3,388
ulfManutactures of stone. ® 432 ® 643
ur: .
Crude.... long tons._| 31,577,019 3 39, 507 1,611, 908 39,967
Crushed, ground, flowers Of oo ooooeeo do.... 324,207 21,932 23, 699 A
Crude and ground... 58, 647 1,358 58, 751 1,532
Manufactures, n.e.c. 212 93 197 175
Powders-talcum (face and compact) .cceeeaenae O] 1,341 O] 1,276
COAL, PETROLEUM, AND RELATED PRODUCTS
8arbon black thousand pounds.- 440, 542 39,748 513,143 45, 798
Anthracite 2, 279, 859 35, 762 1,787, 558 28, 931
Bituminous. 3 50, 293, 382 3 490, 028 37,226, 766 349,273
Briquets- , 961 8 33,458 495
Cok 392, 817 7,127 460, 222 8,674
Petroleum
rndA thousand barrels..- 4,345 14,748 2, 524 6,
G 1 do. 320,374 3142, 646 15, 518 108, 766
Kerosine. do. 1,140 5,369 934 4, 926
Distillate oil do. 17,115 , 638 12, 681 46,153
Residual oil do. 322,782 3 54,104 21,319 ,
Lubricating ol o oo ccemm e do... 312,464 185,807 13, 536 181,931
Asphalt do. 1,083 6,013 813 4,623
Liquefied petroleum gases. . ..o .oocao-o__ do--.. 2,854 2,251 6, 791
‘Warx. do. 905 19, 861 1,031 22,202
Coke. . do._.. 4,406 18, 026 4, 680 19, 608
Petroleum do...- 256 6,084 260 6, 361
Miscellaneous. do. 518 13, 655 563 4, 656
1 Adjusted by Bureau of Mines.

2 Believed to be mostly foreign exports.
3 Revised figure.
4 Weight not recorded.

8 Excludes circles strip and scroll shear butts, due to this exclusion, plus revisions, the 1958 data will differ

from that shown in 1958 Minerals Yearbook, t. 23, p. 615.

¢ Less than

$1,000.
? Includes naptha, but excludes benzol: 1958—273,428 barrels ($3,562,974), 1959—173,935 barrels ($2,340,389).
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TABLE 10.—Comparison of world and United States! production of principal
metals and minerals, 195859

[Compiled by Augusta W. Jann and Berenice B. Mitchell]

1958 1959
Mineral World United States World United States
Thousand short tons | Percent|Thousand short tons| Percent
of world of world
Fuels:
Coal:
Bituminous. 1, 836, 437 408,019 22 {1,902,134 | 409,248 22
Lignite_ 678, 265 2,427 @ 687, 771 2,780 ()
Pennsylvania anthracite_.___________ 175,100 21,171 12 | 186,000 20, 649 11
Coke (excluding breeze):
Gast 3 51, 308 ) ® 49, 960 ® O]
Oven and beehive_ _________________ 281, 459 53, 604 19 | 289,795 55,863 19
Fuel briquets and packaged fuel_..._____ 117. 610 1,071 @) 114, 650 900 @
Natural gas (marketable)
million cubic feet__ (%) 11, 030, 298 (%) (%) 12,046,115 | (3)
Peat 65, 510 328 @ 70, 600 419 ®
Petroleum (crude)..__thousand barrels__|6, 607,856 | 2, 449,016 37 (7,127,310 {2,574, 590 36
Nonmetallic minerals:
Asbestos 2,060 44 2 2,270 45 2
Barite_. 2, 600 486 19 3,000 867 29
Cement....______._.__ thousand barrels. . |1, 543, 394 326, 352 21 (1,720,526 | 355,734 21
Cordundum 11 8
Diamonds. - -ceeeemenas thousand carats..| 28,400 26, 800
Diatomite. . - 1,090 450 41 1,060 450 42
Feldspar 8. ..o thousand long tons__ 1,050 - 470 45 1,150 548 48
Fluorspar. 1,830 320 17 1,855 185 10
Graphite_ 350 ®» ® 410 * ®
Gypsum. 38,740 9, 600 25 42,320 10, 900 26
Magnesite. 6,000 493 8 6,150 594 10
Mica (including scrap)
thousand pounds..| 315,000 187,355 59 | 340,000 | 200,588 59
Nitrogen, agricultural 8 7_. , 360 27 9, 700 2,675 28
Phosphate rock._.___ thous: 14,879 43 3 15, 869 43
Potash (K320 equivalent) - 8, 800 2,148 24 9, 400 2,383 25
Pumice. 9, 200 1,973 21 10, 300 2,276 22
Pyrites. ccccmaaaas thousand long tons_.} 18,300 974 5 16, 700 1,057 6
Salt.___: 82, 200 21,911 27 , 900 25,163 28
Strontium 8 12 14 ® ®
Sulfur, elemental - . _thousand long tons__ 8,405 | - 5,286 63 9,075 5,326 59
Tale, pyrophyllite, and soapstone_....... 2,000 718 36 2,400 795 33
Vermiculite ¢ 246 191 78 260 207 80
Metals, mine basis:
Antimony (content of ore and concen-
trate) 6 short tons..| 44,000 705 2 52,000 678 1
Arsenic ¢ 39 12 31 47 5 11
Bauxite . _ocoeeeoo-- thousand long tons..| 20,900 1,311 6 22, 500 1,700 8
Beryllium trates. ...t short tons.. 7,400 463 6 7,300 328 4
Bismuth... th usand pounds..| 4,600 ® ® 5,200 ® ®
Cadmium -thousand pounds_.| 19,900 9,673 49 19, 700 8, 602 44
Chromite 4,165 144 3 4,255 105 2
Cobalt (contained) - __..__... short tons__{ 14,600 2,012 14 17,700 1,165 6
Columbium-tantalum concentrates
thousand pounds.. 4,99 428 9 6,170 189 3
Cop{fer (content of ore and concentrate) . 3,780 979 26 4,020 825 21
.............. thousand fine ounces_.| 40, 600 1,759 4 42,800 1,635 4
Ironore_ .. _...... thousand long tons__} 398, 439 67 709 17 | 429,018 60, 276 14
Lead (content of ore and concentrate) ___ 2, 560 267 10 2, 530 256 10
Manganese ore (35 percent or more Mn) _| 13,663 327 2 14, 042 229 2
Mercury.._._ thousand 76-pound flasks.. 251 38 15 232 31 13
Molybdenum (content of ore and con-
centrate) . ... thousand pounds..| 57,700 41,069 71 70, 300 50, 956 72
Nickel (content of ore and concentrate) _ _ 249 12 5 312 12 4
Platinum groups (Pt, Pd, etc.)
thousand troy ounces. _ 890 14 2 1,000 15 2
DIV S thousand fine ounces_.| 238, 500 36, 800 15 | 216,800 23, 000 11
Tin (content of ore and concentrate)
thousand long tons.. 153 161 ® ®)
Tltanium concentrates:
Ilmenite 1,722 563 33 1,909 835 33
Rutile. 103 7 7 105 9 9
Tungsten concentrate (60 percent WOs3)
short tons__| 55, 500 3,788 7 56, 850 3,649 6

See footnotes at end of table.
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TABLE 10.—Comparison of world and United States! production of principal
metals and minerals, 1958-59—Continued

1958 1959
Mineral World United States World United States
Thousand short tons | Percent| Thousand short tons| Percent
of world of world
Metals, mine basis—Continued

Vanadium (content of ore and concen-
17 £:37-) T short tons.. 4,231 3,030 5,325 3,719 70
Zinc (content of ore and concentrate) .. 3 412 12 3,39 425 13

Metals, smelter basis: -

Aluminum_ 3,880 1,566 40 4,510 1,953 43
Copper. 3,950 1,069 27 4,170 842 20
TIron, pig (incl. ferroalloys) - ccoccooeaoaaas 216, 700 58, 867 27 , 300 62,135 25
Tead_ 2,500 469 19| 2,420 341 14
M agnesium 1 30 29 104 31 30
Selenfumooooooeemeas thousand pounds._. 1,533 727 47 1, 866 799 43
Steel ingots and castings 298 600 85, 255 336, 100 93, 446 28
Tellurium. uvecaenee- thousand pounds.. 171 76 357 196 55
B 15§ + TP, thousand long tons.. 158 35 3 154 811 7
Uranium oxide (U30s) & 36 13 36 43 16 37
Zine. 2,990 781 26 3,140 799 25

1 Including noncontiguous territories.
2 Less than 1 percent.

3 Includes low- and medluﬁx temperature and gashouse coke.
¢ Bureau of Mines not at liberty to publish U.8. figure separately.

5 Data not available.
¢ World total exclusive of U.S.S.R.
7 Year ended June 30 of year stated (United

Nations).

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






Employment and Injuries in the

Mineral Industries
By John C. Machisak *

L

HIS CHAPTER of the Minerals Yearbook (Volume ITT) contains
Toverall employment and injury experience for coal mines—bitu-

minous, lignite, and anthracite; coke, petroleum and natural gas;
and peat and slag plants; metal and nonmetal mines; sand and gravel
operations; stone quarries ; metallurgical plants, including metal mills
and smelters; and nonmetal mills for 1959. Volume I of the yearbook
contains injury experience and employment data in the metal, non-
metal, sand and gravel, slag, and quarrying industries, and the milling
operations and related plants. Volume IT contains the injury experi-
ence and employment data in the fuel industries—coal, coke, petroleum
and natural gas, and peat.

Surveys conducted by the Bureau of Mines were the source of injury
and employment data used to compile the tables and furnish informa-
tion for the accompanying text. Response to the surveys was voluntary
except that for coal mines. The Coal Mine Safety Act requires
operators of coal mines to furnish the information requested.

Preliminary figures for the mineral industries indicate an improve-
ment in the safety record for 1959, with a 5-percent decrease in the
combined (fatal and nonfatal) injury-frequency rate per million man-
hours of worktime. The number of men working in 1959, compared
with the preceding year, declined 7 percent; however, 4 days more
were indicated as active. The average employee worked 1,988 hours
in 1959, an increase of 2 percent over the 1,955 hours worked in 1958.

Three major disasters (a single accident in which 5 or more men
are killed) occurred in the mineral industries in 1959. A mine fire
killed 6 men in an iron mine in Michigan ; a gas explosion in a bitumi-
nous-coal mine in Tennessee caused the death of 9 men; and an inrush
g water in a Pennsylvania anthracite mine resulted in the death of

men.

1 Chief, Branch of Accident Analysis, Division of Accident Prevention and Health,

51
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TABLE 1.—Salient statistics of employment and injury experienced in the
industries in the United States, by industry groups

1955 1956 1957 1958 1959 1
Average number of men working daily: 2
Coal mines 3260, 089 260, 285 254,725 224, 890 197,394
Coke plants. 20, 681 20,473 20, 264 16, 186 16, 645
Petroleum and natural gas...._ ... 617,274 585, 486 617, 596 584, 708 559, 244
Peat 4. __ 139 464 467
Metal mines. 65,143 68,273 68, 457 59, 608 53,553
Nonmetal mines (except stone quar-
ries) 5 14, 504 15,595 17,921 17,820 16,255
Sand and gravel operations 6 31,531 51,122 43, 597
Stone quarries. 78,238 80,093 84,126 88,448 78,056
Slag (iron blast-furnace) 1,882 1,789
Metallurgical plants. 57,741 65, 681 65,212 52,109 43,927
Nonmetal mills 8__ ... 8,723 17, 585 27,081 32,401 34,330
Total 9_._ 1,122,393 | 1,113,471 | 1,187,052 | 1,129,638 1,045, 257
Average number of active mine days:
Coal mines 206 212 204 183 192
Coke plants. 352 346 355 351 328
Petroleum and natural gas_..._......._ 264 264 262 260 265
Peat ¢__ --- . 209 171 178
Metal mines 263 264 259 229 213
Nonmetal mines (except stone quar-
ries) & 264 268 262 239 246
Sand and gravel operations © 221 211 216
Stone quarries_ - oo 274 272 266 264 273
Slag (iron blast-furnace) 7-.._- 248 254
Metallurgical plants. 314 327 322 . 302 273
Nonmetal mills8_____ . _____.__ 283 288 274 272 269
Total o .. - 256 258 254 244 248
Man-days worked, in thousands: °
Coal MiNes._ -« oo 3 53, 591 55, 286 52,077 41,121 37,874
Coke plants 7,279 7,082 7,187 5, 683 5,467
Petroleum and natural g 162, 877 154, 444 161,716 151, 965 148,143
Peat 4. __ 29 79 83
Metal mines 17,113 18,017 17,751 13, 665 11,412
Nonmetal mines (except stone quar-
© ries)s_. - 3,836 4,178 4,691 4,258 4,006
Sand and gravel operations 6. 6, 954 10,763 9 403
Stone quarries. 21, 470 21,777 22,410 23, 353 21 344
Slag (iron blast-furnace)?. . . 467 455
Metallurgical plants..._ - 18,150 21,470 21,003 15,733 12,012
Nonmetal mills 8__.__ - 2, 467 5,056 7,415 8,809 9,246
286, 783 287,311 301,232 275, 895 259, 444
3 419, 379 433, 662 408, 207 322,229 297, 461
58, 164 56, 557 57,337 45, 486 43, 626
1,303,014 | 1,235,555 | 1, 293 725 1,215, ;(2)3 1,185, %6
]
136, 950 144, 407 142, 181 109, 523 91, 643
31,093 33,963 37,877 34,648 32,736
- - 59,764 92, 456 80, 770
, 775 3 183,394 186,821 170, 750
3,776 3, 681
145, 841 171,578 167, 489 125,773 96, 217
19, 843 40,675 59, 765 71,161 75,128
2,290,058 | 2,294,678 | 2,409,970 | 2,208,298 2,077,897
420 448 478 358 292
9 10 12 5 3
135 147 121 116 12({
79 89 71 70 56
jes)s. 19 17 9 15 10
Sand and | gravel operations 6. |- oo]|emmmea—aae 35 25 20
Stone quarries.--- 50 53 45 48
Slag (iron blast-furnace)?. .. ___________| .. |- 1 1
Metallurgical plants. 20 21 12 10
Nonmetal mills 8. - 3 7 10 9 10
Total ¥ oo 729 788 810 656 571

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

1955 1956 1957 1958 1959 1
Number of injuries:
Nonfatal:
Coal mines 418,885 19, 816 18,792 14,160 12,823
Coke plants 325 244 210 222
getroleum and natural gas--.. ... 13,038 11, 372 11, 422 11, 582 10, 543
1 14
Metal mines. 5,837 5,475 4,554 3,499 2,852
N onmetal mines (except stone quar- .
1,156 1,036 1,112 955 940
Sand and gravel operations 6____ 1,763 1,698 1,622
Stone quarries 3,811 3,754 4,210 4572 3, 997
Slag (1ron blast-furnace)?___ . 43
Moetallurgical plants_____._____________ 2,694 2,543 | 2,280 1,698
Nonmetal mills8______._______________ 451 1,157 1,512 1,490 1, 821
Total % __ 46,197 45,454 45,898 39,925 35,803
Injury rates per million man-hours:
Fatal:
Coal mims 1.00 1.03 1.17 111 0.98
Coke plants. .- e oo oo .15 .18 .21 11 .07
Petroleum and natural gas_ . _.__________ .10 .12 .09 .10 .10
Peat 4. 1.36
Metal mines. .58 .62 .50 .64 .61
Nonmetal mines (except stone quar-
ries) b. .61 .50 .24 .43 .31
Sand and gravel operations 6 . .59 27 .25
Stone quarries. .30 .28 .29 .24 .28
Slag (iron blast-furnace) .26 .27
Metallurgical plants .08 .12 .13 .10 .10
Nonmetal mills8_____________________. .15 17 a7 .13 .13
Total 9. __ .32 .34 .34 .30 .27
Nonfatal:
Coal mines 45,03 45.69 46.04 43.94 43.11
Coke plants. 5.59 5.32 4.26 4.62 5.09
Petroleum and natural gas_—._____.____ 10.01 9.20 8.83 9,53 8.90
Peat 4. __ 21. 68 17.05 18.97
Metal mines. 42,62 37.91 32.03 31.95 31.15
Nonmetal mines (except stone quar-
ries) &. 37.18 30.50 29.36 27. 56 28.71
Sand and gravel operations ¢ - 29. 50 18.37 20.08
Stone quarries. - 21.68 21.06 22.96 24,47 23.41
Slag (iron blast-furnace) 7 11.39 11.68
Metallurgical plants ................... 18.47 14.82 13.61 13.50 9. 62
Nonmetal mills 8. _ .. _________ 22.73 28.44 25.30 20.94 24,24
Total % .. 20.17 19.81 19.05 18.08 17.23

1Preliminary figures, except anthracite, coke, petroleum, peat, and slag.

2 Men at work each day mine was active.

3 Revised figur

4 Peat canvass included beginning 1957.

5 Clay mines included beginning 1955.

6 Sand and gravel canvass included beginmn 1957

7 Slag (iron bla.st-fumace) canvass included

8 Nonmetal mills shown beginning 1955; clay mcluded 1956

9 Revised figures, petroleum and natural gas and slag (iron blast-furnace) included.

Note: Man-days and man-hours worked have been rounded to nearest thousand and will not neces-
sarily add to published totals.

Work Stoppages—According to the U.S. Department of Labor,
Bureau of Labor Statistics, 210 work stoppages occurred in certain
mineral industries during 1959 and resulted in approximately
6,264,000 man-days of work lost. Most of these work stoppages oc-
curred in the bituminous-coal mining industry (146), with a loss of
1,560,000 man-days. The anthracite mining industry, however, had
only one work stoppage with slightly over 1,000 man-days lost. Iron
mines with 2,120,000 days lost and copper mines with 1,800,000 man-
days lost accounbed for eight and nine work stoppages, respectlvely
The remaining 46 work stoppages occurred in the petroleum, crushed
and broken stone, cement, lead-zine, chemical and fertilizer mineral
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TABLE 2.—Work stoppages in certain mineral industries in the United States®

‘Work stoppages ‘Work stoppages
Industry and year . M an »days Industry and year Man-days
Number Number lost
(thousands) (thousands)
Metal mining—Con.
Miscellaneous metal
17 9.5 ores: 2 7.0
18 56.3 1 @)
3 2. 1 2.0
8 2.1 2 L5
1 1.2 2 2.0
292 273.0 Mining and quarrying of
266 377.0 nonmetallic minerals
161 136.0 (exceptfuels):
136 102.0 imension stone: 4 5.8
- 146 31, 560.0 2 25.1
Coke and byproducts 3 18.0
Coke only: 2 14.3
1 ®
3 56.0
5 25.
Q) 7 12.2
® 15 45.2
4 8.2
8 43.4 7 5.7
9 90. 4 8 76.9
9 200.0
8 124.0 4 1.6
13 543.0 3 2.0
2 @®
2 25.2
6 $27.0 3 2111
5 679.0
4 18.6 Clay, ceramic and re-
1 9.7 fractory minerals:
8 2,120.0 955
@
3 479.0 ® @
3 7.0 1.2
3 3L.5
2 22.0
9 1, 800.0 1 143.0
1 L5
6 6123.0 4 4.6
3 $294.1 5 32.5
5 7.1 3 45.5
5 28.0 Nonmetallic minerals
(except fuels) serv-
1 1.2 -ices:
1 25.3 1955.
1 1.5 1956 o oo ceomeeee 1 1.1
1957. _
1958..
1959 oo
Miscellaneous nonme-
tallic minerals (ex-
1 5.3 cept fuels): 2 2.0
1955 oeeeee 2 ©]
1956
1957 el 2.5
1958. .
1 ®) 1959 - el
Cement, hydraulic: 4 4.5
19551 - e 14 68. 4
2 84.2 956~ - oo mmeee 6 436.6
1 ® 1957 o 6 38.6
1958 o eeeeeee 8 74.8
1959 o oo eeee
2 ®
1 ®

1 Compiled by U.S. Department of Labor, Bureau of Labor Statistics, revised data.
2 Includes idleness from stoppages which began in previous year.

3 Less than 1,000 man-days.
« Data not available.
& Includes some quarries.

¢ Includes some silver.
7 Includes some lead, copper, zine, and silver.
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mining, sand and gravel, miscellaneous metal ore, clay, and ferroalloy
ore and metal-mining-services industries. Ferroalloy ores and metal-
mining services each had one work stoppage and less than 1,000 man-
days lost. The remaining 44 work stoppages—petroleum with 13,
crushed and broken stone with 8, cement 8, lead-zine 5, chemical and
fertilizer mineral mining 38, sand and gravel 3, miscellaneous metal ores
2, and clays 2—accounted for the 783,000 man-days lost.

NATIONAL SAFETY COMPETITION

The National Safety Competitions, sponsored and conducted an-
nually by the Bureau of Mines, have stimulated great interest in safety
among the Nation’s mineral-extractive industries and encouraged the
development of more effective accident-prevention programs by
according national recognition to operations achieving outstanding
safety records. Of the 1,085 operations participating in the 1959 com-
petitions, 495 (45.6 percent) were injury free—the greatest number
In any single year. These 495 injury-free operations worked approxi-
mately 87 million man-hours (24 percent) of the total exposure to
occupational hazards.

Of the five competitions conducted by the Bureau of Mines, two are
sponsored by the Bureau. They are the National Safety and National
Sand and Gravel Competitions. In these two contests, 385 operations
(45.6 percent) ﬁnjsheg the competition year free of disabling work
injuries. These 385 operations accounted for 27,404,902 man-hours
(21 percent) of the total man-hours worked (130,108,375) by all par-
ticipating operations in these two Bureau-conducted competitions.

In addition, the Bureau of Mines conducted three other annual
competitions, cosponsored by national associations connected with the
mineral industries. These associations were the National Crushed
Stone, National Lime, and National Slag. During the 1959 contest,
240 plants participated in the association-sponsored contests, of which
110 (45.8 percent) attained disabling injury-free records during an
aggregate worktime of almost 10 million man-hours. These injury-
free man-hours accounted for 40 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
in the 1959 National Safety Competion were made to the following:

Anthracite Underground Mines.—The Stockton mine of J eddo-H%gh-
land Coal Co., Stockton, Pa.

Bituminous-Coal Underground Mines.—The Harwick mine of the
Duquesne Light Co., Harwick, Pa.

Metal Underground Mines.—Wauseca mine of the Hanna, Mining Co.,
(The M. A. Hanna Co.), Iron River, Mich.

Nonmetal Underground Mines.—Akron mine of the Bestwall Gypsum
Company, Akron, N.Y.

Open-Pit Mines.—Rouchleau mine of the Oliver Iron Mining Divi-
sion, United States Steel Corp., Virginia, Minn.

Quarries.—Port Inland quarry of the Inland Lime and Stone Co.,
Division of Inland Steel Co., Gulliver, Mich.
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TABLE 3.—Employment and injury experience in the mineral industries

Number of injuries Injury rate per million
Men Man-hours man-hours
working worked .
Fatal Nonfatal Fatal Nonfatal
784,347 | 1,288,135,808 1,707 94, 021 1.33 72.99
671, 343 962, 924, 915 , 368 66, 028 1.42 68. 57
677,722 | 1,058,245, 650 1,242 70,158 1.17 66.
739,817 | 1,167,723, 543 , 429 79,211 1.22 67.83
783,139 | 1,215, 316, 764 1,495 80, 070 1.23 65. 88
824,514 | 1,426,233, 543 1, 686 0, 608 1.18 63. 53
859,951 | 1,482, 241,908 1,759 94, 466 1.19 63.73
774,894 | 1,144,137,296 1,369 69, 940 1.20 61.13
3 1, 251, 169, 210 1,334 73,253 1.07 58.55
801,926 | 1,385, 128,234 1,716 80, 856 1.24 . 37
835,095 | 1, 541,335,277 1,621 87,911 1.05 57.04
1,120,450 | 2, 319,213,897 1,970 100, 861 .85 43.49
1,144,831 | 2, 555, 619, 729 1,953 101, 164 .76 39. 58
1,086,103 | 2,573,452, 816 1,751 98, 066 .68 38.11
1,033,035 | 2,363, 783,323 1,414 87, 578 .60 37.05
1,108,517 | 2,275,960, 528 1, 336 86, 291 .59 37.91
1,179,835 | 2,469, 256, 565 1, 556 91, 311 .63 36.98
1,242,241 | 2, 530,418,226 1,383 86, 295 .55 34.10
1,240,330 | 2,256,418, 166 898 5, 909 .40 29.21
1,237,649 | 2,340,954, 7 952 66, 729 W41 28.5
1,223,639 | 2,418,090, 394 1,122 67,285 .46 27.83
1,230,692 | 2,383,608, 927 61, 296 .39 25.72
1,193,182 | 2,357,970, 591 817 53,992 .35 22.90
1,096,423 | 2,138, 687,112 671 43,130 .31 20.17
1,122,393 | 2,290,057, 680 729 46,197 .32 20.17
1,113,471 | 2,294, 678,414 788 45,454 .34 19.81
1,187,052 | 2,409,969, 810 45, 898 .34 19.05
1,129, 2, 208, 298, 487 656 39,925 .30 18.08
1,045,257 | 2,077,897,290 571 35,803 .27 17.23

1 Revised figures including oil and gas beginning with 1942.
2 Slag included beginning with 1958,

3 Preliminary figures.
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ECORD production of portland cement, crushed limestone,
marble, lime, and clays highlighted the mineral industry of Ala-
bama in 1959. Among the States, Alabama ranked second in

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

Alabama’s mineral industry was dominated by the mining and
processing of coal and iron ore, which accounted for 51 percent of
the total value of production in 1958 and 1959. Other important in-
dustries were cement manufacturing, petroleum, and stone quarrying.
Leading companies were Tennessee Coal & Iron Division of United
States Steel Corp. (coal, iron ore, limestone, lime, and magnesium
compounds), Southern Cement Co. Division of American-Marietta
Co. (cement, lime, limestone, and miscellaneous clay), Woodward
Iron Co. (coal and iron ore), Alabama Power Co, (coal), and Ideal
Cement Co. (cement, lime, and miscellaneous clay).

The total value of mineral production rose 6 percent over 1958 but
was 5 percent below 1957, the record year. The increase was distrib-
uted among all major industries.

Employment and Injuries.—Total employment in the mineral indus-
tries increased 8 percent over 1958. Employment at coal mines in-
creased 10 percent, at quarries and mills 8 percent, and at coke ovens
5 percent.

Injury-frequency rate was unchanged from 1958; however, de-
creased rates were recorded for coal mines, quarries and mills, and
sand and gravel mines. Nine fatal injuries occurred, compared with
12 in 1958 all were at coal mines.

Consumption, Trade, and Markets.—There were no notable changes in
the marketing pattern of the mineral industry during the year. Most
of the mineral production was consumed within the State. Large
quantities of bauxite and iron ore entered the State through Mobile
from foreign countries, for consumption at Mobile and Birmingham.
The Tennessee Valley Authority (TVA) placed in operation at Wil-
son Dam the highest single 1ift in the world to raise and lower vessels
100 feet through the dam. This lock broke a major bottleneck in
traffic on the Tennessee River, reducing lockage time from as much
as 12 hours to 45 minutes.

1 Chief, Field Office, Region V, Bureau of Mines, Knoxville, Tenn.

2 State geologist, Alabama Geological Survey, Tuscaloosa, Ala.
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TABLE 1.—Mineral production in Alabama®

1958 1959
Mineral Thousand Thousand
short tons Value short tons Value
unless |(thousands)] (unless |(thousands)
otherwise otherwise
stated) stated)
Cement:
MasOnry.eeeeccaeeee thousand 376-pound barrels.__ 1,673 $6,368 1,820 $6, 967
Portland do_._. 11,915 36, 562 12,998 39,672
Clays 2. 1,548 1,788 1,786 , 089
Coal_ 11,182 72,359 11,947 78,212
Gem stones @®) 4
Iron ore (usable)_.__thousand long tons, gross weight.__ 3, 659 23,393 4,165 23,922
Lime. 520 55,851 579 6, 847
Mica (sheet) pounds.. © [O) 818 7
Natural gas, million cubic feet__ 5323 30 7320 730
Petroleum (crude)....-... thousand 42-gallon barrels.. 5,887 ® 75,019 ©)
Sand and gravel 4,129 4,210 4,352 4,594
Stone 8 : 11, 080 17,068 11,886 18,728
Value of items that cannot be disclosed: Asphalt
(native), bauxite, slag cement, clay (kaolin), mica
(scrap), salt, stone (dimension limestone, dimension
marble, oystershell, crushed sandstone, and dimen-
sion sandstone (1958)), talc, and values indicated by
footnote 6. 26,508 f.ocoeooo__. 23,860
Total, Alabama *. 5188, 938 199,319
! Production as measured by mine shipments, sales, or marketable production (including consumption
by %rodueers).
* Excludes kaolin.
3 Weight not recorded.
¢+ Less than $1,000.

i Revised figure.

¢ Figure withheld to avoid disclosing individual company confidential data.

1 Preliminary figure.

! Incomplete figures; excludes dimension limestone, dimension marble, oystershell, crushed sandstone,
and dimension sandstone (1958).

' The total has been adjusted to eliminate duplications in the values of clays and stone.

MILLION DOLLARS
240

Total value
80| /
pP -

\
\
\

\\\‘
\

. 777777777777/ 7%

1935 1938 1941 1944 1947 1950 1953 1956 1959

FieUure 1.—Value of coal, iron ore, cement, and total value of mineral production
in Alabama, 1935-59.
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TABLE 2—Employment and injuries in the mineral industries

1958
Industry Men | Average Man- Injuries
Active | working | active hours Fatal |Nonfatal | per mil-
operations| daily days worked | injuries | injuries [lion man-
hours
Coal mines. . _.ccooo______ 196 7,221 186 | 10, 589, 431 8 157 16
Quarries and mills_.____._____ 63 3,343 262 | 7,020,058 125 18
Metal mines. ... 33 3, 004 180 | 4,331,631 1 23 6
Coke ovens and smelters..._. 7 1, 466 363 | 4,253,760 1 21 5
Sand and gravel mines..__. 32 535 271 | 1,161,274 2 25 23
Nonmetal mines_.___._...__. 34 646 227 | 1,170,383 |-oco_ 30 26
Total. oo 365 16, 221 221 | 28,526, 537 12 381 14
19591

Coalmines_ .- _ooooeo_._ 208 6, 954 210 | 11, 663, 466 9 155 14
Quarriesand mills...________ 56 3,365 282 | 7,594,992 106 14
Metal mines_......__. 44 2,871 183 | 4,209,034 38 9
Coke ovens and smelter: 7 1, 544 361 | 4,461,826 33 7
Sand and gravel mines._.... 37 502 275 | 1,104,259 |- 21 19
Nonmetal mip.es _____________ 44 950 234 | 1,774,720 56 31
Total. et 396 16,188 238 | 30, 808,297 9 409 14

1 Preliminary figures.

Trends and Developments.—Imported iron ore continued to displace
local red iron ore at Birmingham and exceeded production of red
iron ore for the first time.

Legislation and Government Programs.—The National System of In-
terstate and Defense Highways Program was partly responsible for
expanded production of aggregates. Of 873 miles of four-lane,
limited-access highways designated for the State, 27 miles was com-
pleted during the year, 158 miles was under construction, plans were
approved for 46 miles, and 126 miles was programmed.

The Bureau of Mines’ Tuscaloosa Metallurgy Research Center con-
tinued work on research projects of national and regional importance.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

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

Coal.—Bituminous coal was mined at 187 mines in 10 counties, com-
pared with 141 mines in 9 counties in 1958. - Leading counties were
Jefferson, Walker, and Tuscaloosa. Leading companies were Ten-
nessee Coal & Iron Division of United States Steel Corp., Alabama
By-Products Corp., and Alabama Power Co., which together mined
45 percent of the State total. Production increased 7 percent above
1958 but was 43 percent below 1926, the record year. Average output
per mine decreased from 79,300 tons in 1958 to 63,900 tons in 1959.

. Underground mines produced 77 percent of the total and strip
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mines 23 percent. Eighty-one percent of the coal was shipped by
rail or water, 13 percent by conveyor belt, and 6 percent by truck.
Captive tonnage was 56 percent of the total.

Equipment used at 145 underground mines included 185 cutting
machines, which cut 84 percent of the tonnage; 229 power drills,
which drilled 84 percent; 298 locomotives; 187 shuttle cars; 24 rope
hoists; 46 mother conveyors; 109 mobile loading machines, which
loaded 76 percent; 20 continuous mining machines, which loaded 14
percent; and 72 face conveyors, which loaded 4 percent.

Equipment used at 39 strip mines included 85 power shovels, 16
draglines, 4 carryall scrapers, 52 bulldozers, 36 power drills, and
106 trucks. An estimated 83,729,000 cubic yards of overburden was
excavated.

Three coal-recovery augers were used at three auger mines.

Coal cleaned at 33 cleaning plants amounted to 89 percent of the
State’s production. Fifty-four percent was crushed, and 1 percent
was treated with oil.

Southern Electric Generating Co. opened a new mine near Parrish
to supply coal for the new generating plant at Wilsonville.

TABLE 3.—Coal production by counties

1958 1959
County
Short tons Value Short tons Value
(thousands) (thousands)

Bibb. 22,976 $109 28,232 $119
Blount. - 232, 830 1, 549 224, 687 1,309
Cullman 21,134 133 75,353 403
Jackson 15, 000 78 14, 901 77
Jeflerson. 7,060, 092 47,045 7, 513, 267 51,451
Marion.._. 203, 505 1,057 187, 961 1,248
8t. Clair.. -
Shelby. 74,697 536 65, 772 429
Tuscaloosa. 729,277 3,186 664, 180 3,004
Walker - 2,822,432 18, 666 3, 060, 250 19, 590
‘Winston._.. ———— 112, 537 582

Total 11,181,943 72, 359 11, 947, 140 78,212
Earliest record to date. - 934, 688, 000 O] 946, 634, 000 ®

1 Data not available.

Coke.—Six companies produced byproduct metallurgical coke at
seven plants in Etowah, Jefferson, and Tuscaloosa Counties. Lead-
ing coke producers were Tennessee Coal & Iron Division of United
States Steel Corp. and U.S. Pipe and Foundry Co.

Natural Gas.—Marketed production of natural gas from Marion
County was about the same as in 1958, the record year.

Petroleum.—Production of crude petroleum was 15 percent below
the record output of 1958. Leading counties were Mobile and
Escambia. During the year 56 new producing wells were drilled.
The 344 producing wells were located in the following counties : Bald-
win 5, Choctaw 68, Clarke 12, Escambia 36, and Mobile 223. During
the year 84 dry holes were drilled.

Gulf Oil Corp. sold its interests in the Citronelle oilfield during
the year to Jett Drilling Co. and B. B. Chamberlain, Jr. The sale
involved 48 producing wells and interests in 21 other wells.
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NONMETALS

Cement.—Seven companies produced masonry cement at eight plants
in four counties. Leading producers were Southern Cement Co.
Division of American-Marietta Co. and National Cement Co. Ship-
ments increased 9 percent over 1958 but were 6 percent below 1955,
the record year. Consumption of masonry cement in Alabama
amounted to 22 percent. Shipments were made to Georgia (29 per-
cent), South Carolina (10 percent), Florida (10 percent), Louisiana
(9 percent), Mississippi (8 percent), North Carolina (% percent),
and other States (5 percent).

TABLE 4.—Production of crude petroleum by counties in 42-gallon barrels?®

County 1958 1959

Baldwin 38, 392 48,941
Choctaw - . 360, 543 308, 299
Clarke 88, 693 87,309
Escambia_____ 761, 523 698, 150
Mobile 4,637,849 3,876,301

Total 5, 887, 000 5,019, 000
Earliest record to date 20, 946, 000 25, 965, 000

! Data from State Oil & Gas Board.

Seven companies produced portland cement at eight plants in five
counties. Leading producers were Ideal Cement Co. (Mobile plant)
and Lone Star Cement Corp. (Birmingham and Demopolis plants).
Shipments were 9 percent above 1958 and 6 percent above 1956, the
previous record year. Consumption in Alabama accounted for 39
percent of the output; the remainder was shipped to Georgia (21
percent), Florida (16 percent), Mississippi (12 percent), Louisiana
(5 percent), and other States (7 percent). Raw materials used in
portland cement included limestone and oystershell (48 percent),
cement rock (38 percent), clay and shale (12 percent), and other
materials (7 percent).

A special study of the end uses of portland cement showed the fol-
lowing distribution: Ready-mixed concrete (49 percent), concrete
products (19 percent), highway contractors (15 percent), building-
materials dealers (11 percent), and other uses (6 percent).

Southern Cement Co. Division of American-Marietta and Cheney
Lime & Cement Co. produced slag cement. Shipments were 6 percent
below 1958 and 80 percent below 1952, the record year.

Annual capacity of Alabama’s portland cement plants increased
from 14,869,000 to 15,823,000 barrels. Southern Cement Co. installed
a new 1,250,000 barrel kiln at the Roberta plant during the year.

Clays.—Twelve companies mined fire clay at 18 mines in 7 counties.
Leading producers were Donoho Clay Co. and Russell Coal & Clay
Co. Production increased 18 percent over 1958 but was 8 percent
below the record output of 1956. A. P. Greene Fire Brick Co. acquired
Dixie Fire Brick Co., Inc., during the year.

Harbison-Walker Refractories Co. and Thomas Alabama Kaolin
Co. mined kaolin for floor and wall tile, firebrick and block, paper
filling, fertilizer, and insecticides. Production was 92 percent above
1958 and 59 percent above 1953, the previous record year.
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TABLE 5.—Finished portland cement produced, shipped, and in stock

Stocks at
Production Shipments from mills mills on
Dec. 31
Year
Thousand Thousand Value Thousand
barrels barrels (thousands) barrels
1950-54 (average) 10, 687 10, 671 $25, 413 605
1955, 12,161 11,782 31, 517 535
1956. 12, 969 12,312 35, 256 750
1957 11,965 11,382 34,238 905
1958 12,372 11,915 36, 562 981
19590 13,461 12,998 39,672 1,002

Twenty-one companies mined 1,508,000 tons of miscellaneous clay
at 22 mines in 12 counties. Leading producers were Bickerstaff Brick
Co., Southern Cement Co. Division of American Marietta Co., and
Dixie Brick Co. The clay was used for portland cement and heavy
clay products. Production increased 15 percent over the previous high
output of 1958. Jenkins Brick Co. completed a new brick plant at
Coosada, 14 miles north of Montgomery. W. S. Dickey, whose Bir-
mingham plant was destroyed by fire in November, started work on
a n?iw plant at Bessemer which will produce sewer pipe and other clay

roducts.
P Gem Stones.—A small quantity of flint was collected.

Lime.—Seven companies produced quicklime and hydrated lime at
eight plants in three counties. Leading producers were Southern
Cement Co. (Roberta and Keystone limekilns) and Longview Lime
Corp. Production increased 11 percent over 1958 and 5 percent over
1957, the previous record year. Consumption in Alabama accounted
for 54 percent of production; the remainder was shipped to Florida
(17 percent), Georgia (11 percent), Tennessee (8 percent), Missis-
sippl (4 percent), Louisiana (8 percent), Puerto Rico, and foreign
countries and other States (3 percent). Ideal Cement Co. closed the
Mobile limekiln during the year.

Magnesium Compounds.—Tennessee Coal & Iron Division of United
States Steel Corp. produced dead-burned dolomite for refractory use.

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

1958 1959
Use Value Value
Short Short
tons tons
Total | Average Total | Average
per ton per ton
Firebrick and block - - oo ___o____.__ 100, 580 | $268, 415 $2.67 (O] o @
Fire-clay mortar....... | 45,901 | 117,802 2. 57 81,564 | $210, 455 $2.58
Foundries and steelworks ® (1 O] 26, 444 , 1.96
Other 2_ .| 89,535 | 231,781 2.59 | 169,636 | 474,901 2.80
Total 236,016 | 617,998 2.62 | 277,644 | 737,102 2.65

1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.”
! Includes heavy clay products, other refractories, and figures indicated by footnote 1.
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TABLE 7.—Lime sold or used by producers, by uses

19581 1959
Use Value Value
) Short tons Short tons

Total Average Total Average

' per ton per ton
Chemical and industrial.___._____ 423,298 | $4, 750, 720 $11.22 453,830 | $5,334,726 $11.75
Other 2 __ e 96,872 | 1,100,749 11.36 125,252 | 1,512,603 12.08
Total 520,170 | 5,851,469 11.25 579,082 | 6,847,329 11.82

1 Figures for 1958 revised except for total tonnage.
2 Includes construction, agricultural, and refractory lime in 1958; no refractory lime production in 1959.

Mica.—Dixie Mines, Inc., mined scrap mica at the Dixie mine; pro-
duction increased 13 percent over the previous peak output of 1958.
Among the States, Alabama ranked third in the production of scrap
mica. Six operators mined sheet mica; the leading producer was
Dixie Mines, Inc. (Red Indian, Arnott, and Shaffer mines) ; produc-
tion was about the same as in 1958.

Salt.—Olin Mathieson Chemical Corp., the State’s only salt pro-
ducer, has increased production each year since 1952. Production
increased 6 percent over 1958, the previous record year.

Sand and Gravel.—Thirty-two companies mined sand and gravel at
37 mines in 22 counties. Leading producers were Radcliff Gravel Co.,
Inc., Alabama Gravel Co., and Birmingham Slag Division of Vulcan
Materials Co. Leading counties were Mobile, Montgomery, and
Elmore. Production was 5 percent above 1958 but 14 percent below
1957, the record year. Of the total production, 97 percent was washed.
Fifty-nine percent was shipped by truck and 41 percent by rail or
water.

Stone.—Thirty-three operators crushed limestone at 40 quarries in
20 counties. Leading counties were Shelby, Jefferson, and Madison.
Leading producers were Birmingham Slag Division of Vulcan Ma-
terials Co., Lone Star Cement Corp., and Southern Cement Co. Pro-
duction increased 7 percent over 1958, the previous record year. Of
the total production, 63 percent was shipped by truck, 24 percent by
rail or water, and 13 percent by conveyor belt.

Alabama Limestone Co. quarried dimension limestone for rubble,
rough architectural stone, and dressed building stone. Production
was 12 percent below 1956, the record year. During the year the com-
pany was acquired by Georgia Marble Co.

Thompson-Weinman & Co., Moretti-Harrah Marble Co., and Ala-
bama Marble Co. crushed marble at Sylacauga for whiting, terrazzo,
and other uses. Production increased 38 percent over 1958, the previ-
ous record year.

Moretti-Harrah Marble Co. and Alabama Marble Co. quarried
dimension marble for rough exterior and dressed interior building
stone and for cut, dressed monumental stone. Production increased
4 percent over 1958, the previous peak year.
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Bay Towing & Dredging Co., Inc., and Southern Oystershell Milling
Corp. crushed oystershell from Mobile Bay for cement, lime, concrete
and roadstone, and poultry grit. Production declined 43 percent
below 1958 and 53 percent below 1957, the record year.

Universal Atlas Cement and Sam P. Acton crushed sandstone for
cement and refractories. Production increased 10 percent over 1958.

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

1958 1959
County
Short tons Value Short tons Value

Baldwin_ . 8,320 $7,738 10, 400 $10, 400
Barbour. .. [ [, 258, 007 281, 875
Calhoun.__ 187,011 155, 985 173, 693 199, 461
Cherokee. ... ) O] 1 1)
Chilton. . - ) )]
Clarke. e meen 36, 893 39,122 11,119 12,432
Dallas. S S - 374,908 377,203
Elmore.._.. R [O) 1)
Escambia. . ) O] 1) )
Etowah M O]
Franklin, ) @
Greene, - ) 1
Houston. _. . - 40, 500 34,425
Jefferson e cmm e | e 181, 591 203, 110
Macon 59, 240 69, 566 83, 380 104, 990
Mobile. oo e 1 @)
Monroe- 18, 900 17,000 21, 842 20, 605
Montgomery. 807, 705 802, 690 591, 086 592, 295
Morgan 1)) 1
Russell - ) ®
St. Clair. oo . - 2,265 5,097 1,297 2,918
Sumter 30, 000 24, 300
Tusealoosa. 228, 228 250, 900
Undistributed- - - 2,978,232 3,088, 510 2,375,674 2, 502, 922

Total. o e 4,128, 566 4,210,008 4,351,725 4, 593, 536

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

TABLE 9.—Sand and gravel sold or used by producers, by uses

1958 1959
Use Value Value
Short tons Short tons
Total Average Total Average
per ton per ton
Sand:
Structural . .o __ 1,266, 812 | $1,076, 322 $0.85 | 1,479,254 | $1,288,768 $0.87
Pavi 579, 599 464, 690 .80 462, 278 410,114 .89
O] Q] O] 130, 341 214, 635 1.65
41,852 27,275 .65 52,624 34,206 .65
(O] ® 0] 9,859 5,172 .52
7,912 4,641 .59
1,244,572 | 1,474,867 1.19 | 1,209,746 | 1,447,027 1.20
654, 732 784,767 1.20 782, 966 940, 790 1.20
66,135 46,341 .70 1 ) 0]
........................... 2,034 2,179 1.07
274, 864 335, 746 1.22 214,711 246, 004 1.15
Total 4,128,566 | 4,210,008 1.02 | 4,351,725 | 4,593,536 1.06

:1FigureLwithheld to avoid disclosing individual company confidential data; included with ‘“Other sand
and gravel.”
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A. O. Brown quarried dimension sandstone for rough architectural
building stone. Production declined 58 percent below 1958 and 91
percent below 1954, the record year.

Tale.—American Talc Co. mined and ground talc at Winterboro for
insecticides, paint, textiles, toilet preparations, and other uses. Pro-
duction doubled and set a new annual record.

Vermiculite.—Zonolite Co. operated a vermiculite expanding plant
at Birmingham, using vermiculite from South Carolina and Montana.

TABLE 10.—Crushed limestone sold or used by producers, by counties

1958 1959
County
Short tons Value Short tons Value

Blount 23,998 $28,318 O] o
Chilton. . 19,744 39, 488
Colbert... 740,074 931,494 555, 842 $673, 162
Conecuh. . O] ® O] [0}
Covington. - (O] m (O] (O]
DeKalb . O] ) (O] (O]
Etowah 319, 388 470, 209 ) )
Franklin 0] (O] 0] (0]
Henry.... 9, 000 24, 000 20, 000 51,000
Jackson 344,922 297, 663 133, 646 165, 570
Jefferson. . 3,042,144 3,107,923 3, 218, 261 3,412, 566
LAWIeNCe - - o oo oo [Q) [O)
Lee.... 165, 613 188, 681 ) o
Limestone. ... 61,069 85, 497 49, 235 73,853
Madison (O] (O] 1 O]
Marengo.----- (0] (O] (1) (1)
Marshall oo - o Q] (1) 0]
MOLZAN - oo oo mm e m e m 644, 610 651, 774 (1) )
St. Clair. - oo ® 1 ] (1)
Shelby .- R 2,717,468 4,053, 850 3, 305, 836 4,615,918
Talladega. - - (O] m
Washington.. .- - (1) o o O]
Undistributed - oo memeeeee 2,769,190 3,324,179 4,295,473 5,100, 743

Total.... 10, 857, 220 13, 203,076 11, 578,293 14, 092, 812

leigt(lire withheld to avoid disclosing individual company confidential data; included with “Undis-
tributed.”

TABLE 11.—Crushed limestone sold or used by producers, by uses

1958 1959
Use Value Value
Short tons Short tons
Total Average Total Average
per ton per ton
Concrete and roads ...ccccaeeeeee- 4,381,270 | $5, 665, 327 $1.29 | 4,929,833 | $6,395,036 $1.30
Cement manufacture. - .----ooco-- 3,274,529 | 2,650,307 .81 | 8,580,832 | 3,006,724 .86
Fluxing stone 1,340,816 | 2,087,899 1.56 | 1,267,422 | 1,788,673 1.41
- Lime manufacture....-------oo--- 782,233 988, 601 1.26 833,375 | 1,113,160 1.34
Y70 11— 516, 258 787,832 1.53 604, 757 918,015 1.52
Rock dust for coal mines -. 56,918 246, 169 4.32 67,256 285, 754 4.25
337007 T 49, 574 76, 058 1.53 ") (O] O]
Asphalt filler..._. 81, 364 249, 370 3.06 57,078 167,295 2.93
Railroad ballast.. 6,873 10, 183 1.48 [O) O] O]
Mineral food ...-. 1,829 4,325 P2 15 P (R ——— .
Otheruses?. . o cmccemccecaceee 365, 556 437, 005 1.20 237, 740 358, 155 1.51
Total 10, 857,220 | 13.203, 076 1.22 | 11,578,293 | 14,092,812 1.22

1 Figure withheld to avoid disclosiog individual company confidential data; included with  Other uses.”
3 Includes refractory, paper, alkali, stone sand, and uses indicated by footnote 1.
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METALS

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

Bauxite.—R. E. Wilson Mining Co., D. M. Wilson Bauxite Co., and
Harbison-Walker Refractories Co. mined crude bauxite in Barbour
and Henry Counties. Production increased 26 percent. Among the
States, Alabama ranked second in bauxite production.

Ferroalloys.—Shipments of ferromanganese, silicomanganese, ferro-
silicon, and ferrophosphorus totaled 131,400 short tons valued at
$28,358,000.

Iron Ore.—Shipments of iron ore increased 14 percent over 1958 but
were 53 percent below 1942, the record year. Of the total shipments,
50 percent was direct-shipping ore, compared with 58 percent in 1958.
The number of active mines increased from 31 to 35, and average usable
production per mine increased from 117,000 to 119,000 tons. Alabama
ranked third among the States in iron-ore production. Cumulative
shipments since 1840 have totaled 854,113,000 long tons valued at
$903,744,000.

Five companies mined red iron ore (hematite) at six mines in Jeffer-
son and Tuscaloosa Counties. Leading producers were Tennessee Coal

& Iron Division of United States Steel Corp. (Wenonah mine) and
Woodward Iron Co. (Pyne mine). Production decreased 11 percent
below 1958 and 63 percent below 1942, the record year, to the lowest
figure since 1934.

Twenty-four operators mined brown iron ore (limonite) for iron
and steel at 29 mines in 9 counties. Leading counties were Butler
and Pike. Leading producers were Shook & Fletcher Supply Co.
(Taits Gap, Blackburn, and Adkins mines), Glenwood Mining Co.,
Inc. (Greenville, Glenwood, and Springhill mines , and Pigeon
Creek Mining Co. (Butler and Luverne mines). Shipments were
nearly three times those of 1958 but were 31 percent below 1942, the
record year.

Magnesium.—Alabama Metallurgical Corp. completed a plant at
Selma for manufacturing magnesium from dolomite obtained from
the company’s deposit ear Ryan.

Pig Iron and Steel—Tennessee Coal & Iron, U.S. Pipe & Foundry
Co., Republic Steel Corp., and Woodward Iron Co. produced 3,658,000
tons of foundry, basic, low-phosphorus, and direct-casting pig iron,
compared with 8,412,000 tons in 1958. Value of shipments was $206,-
450,000, compared with $188,150,000 in 1958. Iron ore consumed
in blast and steel furnaces and agglomerating plants was 67 percent
domestic and 33 percent imported. Iron ore imports, mainly from
Venezuela and Liberia, increased 34 percent over 1958, the previous
record year.

Republic Steel Corp. announced that it would move its iron ore
sintering plant from Birmingham to Gadsden. Woodward Iron Co.
acquired Alabama Pipe Co. and an interest in Central Foundry Co.,
the Nation’s two largest shippers of cast-iron soil pipe.
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TABLE 12.—Shipments of usable iron ore, by counties

1958 1959
County
Long tons Value Long tons Value

Barbour 21, 581 $102, 098 52, 617 $252, 373
Blount. o ®
Butler_ 83,171 453,771 273,463 1, 439, 200
Calhoun 10,423 63, 311
Crenshaw. (O] O}
Franklin ) (0]
Jefferson. Q) ) 2,970, 839 17,399, 630
Pike. 228,093 1,115, 545 232,146 1,128, 638
Shelby. 1) (O]
Tuscaloosa. 1) (©)
Undistributed 3, 326, 627 21,721, 553 625, 836 3,638,643

Total.. 3,650,472 | 23,392,967 4,165,324 23,921, 795

t;gi’gure withheld to avoid disclosing individual company confidential data; included with ¢“Undistrib-
uted.”

TABLE 13.—Mine production and shipments of crude iron ore

1958 1959
Number of| Long tons | Number of| Long tons
mines mines
Mine production:
By varieties:
Hematite. 6 3, 206, 838 6 3,194, 835
Limonite. 25 1,971, 996 29 4,251, 353
By mining methods:
Open-pit 26 2,051, 852 31 4, 383, 792
Underground... 5 3, 126, 982 4 3,062, 396
Shipment from mines:
Direct to consumers. 8 2,123, 226 6 2, 088, 390
To beneficiation plants. .o ooaoocooooaae 23 3,051,037 29 5, 351, 140

TABLE 14.—Production and shipments of usable iron ore

1958 1959
Iron content, Iron content,
Long tons natural Long tons natural
(percent) (percent)
Production:
Hematite 3,139,777 36 2,803, 278 36
Limonite 493, 376 46 1, 362, 046 46
Shipments:
Direct shipping ore. - omomocecmeeaeee 2,123, 226 36 2,088, 390 36
Concentrates. 1, 536, 246 40 2,076,934 42
Sinter. ® 42 1) 42

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

REVIEW BY COUNTIES

Mineral production was reported from 51 of the State’s 67 counties,
compared with 48 in 1958. Leading counties were Jefferson (which
supplied 50 percent of the total value), Mobile, Walker, and Shelby.

Baldwin.—Crude petroleum production from five producing oil wells
was 27 percent more than in 1958 ; no new producing wells were drilled
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during the year. Hinote Sand Supply Co. produced building sand.
Fairhope Clay Products Co. (Fairhope mine) mined miscellaneous
clay for heavy clay products.

Barbour.—R. E. Wilson Mining Co. and D. M. Wilson Bauxite Co.
mined bauxite for chemicals and refractories. McKenzie Construc-
tion Co. (Eufaula mine) mined building, paving, and fill sand and
building gravel. Four companies mined brown iron ore for iron and
steel ; leading producers were Glenwood Mining Co., Inc. (Louisville
mine) and Rucker Mining Co. (Clio mine). Harbison-Walker Re-
fractories Co. mined refractory kaolin for firebrick and block.

Bibb.—Five mines produced coal; leading producers were the Belle
Ellen No. 9 mine (H. E. Hicks Coal Co.) and the Belle Ellen No. 5
mine (HicksCoal Co.).

Blount.—Five mines produced coal; leading producers were the
Southview strip mine( Robbins Coal Co., Inc.) and the Hopewell
Strip mine (Alabama Coal & Ore Co., Inc.). Birmingham Sla,
opened the Bangor quarry and crushed limestone for concrete an
roads. Cheney Lime & Cement Co. produced masonry and slag
cement at the Graystone mill. Shook & Fletcher Supply Co. (Taits
Gap mine) mined brown iron ore for sale to iron and steel plants.
Harbison-Walker Refractories Co. (Thermal mine) and Lehigh Coal
Co. (Trafford mine) mined fire clay for firebrick and block and for
other refractories. A. O. Brown quarried dimension sandstone for
rough architectural building stone.

Butler—Nine companies mined brown iron ore for pig iron and
steel ; leading producers were KMC Mining Co. (Greenville mine)
and Woodward-Acree Mining Co. (Woodward-Acree mine).

Calhoun.—Donoho Foundry Co. (Anniston mine) mined fire clay
for fire-clay mortar. Wade Sand & Gravel Co., Inc. Ohatchee mine),
John B. Lagarde, Inc., and the Alabama State Highway Department
mined building and paving sand and building gravel. Pope & Sub-
lett, J. E. and F. D. Brown, and B. F. Sweet mined brown iron ore for
E1g iron and steel. Agricola Brick Co. mined miscellaneous clay for

rick manufacture.

Cherokee.—Wolf Creek Sand Co. and the State highway department
mined molding and paving sand.

Chilton.—Southeastern Sand-Gravel Co. mined building and pav-
ing sand and building, paving, and fluxing gravel.

Choctaw.—Crude-petroleum production g‘rom 68 producing oil wells
was 14 percent less than in 1958. Two new producing wells were
drilled during the year.
~ Clarke—Crude-petroleum production from 12 producing oil wells
decreased 2 percent below 1958; 4 new producing wells were
drilled during the year. Paul Sand & Gravel Co. (Grove Hill mine)
and the State highway department mined building sand and gravel.

Clay.—Joe L. Snyder (M & G mine) and L. T. Bounds (Hurst
mine) mined a small quantity of sheet mica.

Cleburne.—Dixie Mines, Inc. (Red Indian mine) mined sheet mica.

Colbert.—Ralph Rogers & Co., Inc. (Tuscumbia quarry), Alabama
Asphaltic Limestone Co. (Maloney quarry), and Tri-State Lime-
stone, Inc. (Tuscumbia quarry) crushed limestone for riprap, con-
crete and roads, railroad ballast, agstone, and stone sand. Alabama
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Asphaltic Limestone Co. (Margerum quarry) mined native asphalt

for roadstone.

Conecuh.—Conecuh Lime Co., Inc. (Evergreen quarry) crushed lime-

stone for agstone.

TABLE 15.—Value of mineral production in Alabama, by counties*

County 1958 1959 Mineral production in 1959 in order of value
® ® Petroleum, sand and gravel, miscellaneous
clay.
©) (2) Bauxite, sand and gravel, iron ore, kaolin.
$108, 676 $118,856 | Coal.
, 340, , 342, 1 Coal, iron ore, limestone, cement, fire clay,
sandstone,
453,771 1,439,200 | Iron ore.
345, 822 482,619 | Fire clay, sand and gravel, iron ore, miscella-
neous clay.
(O] () Sand and gravel.
[O)] (® Do.
@) ®) Petroleum.
[©) Petroleum, sand and gravel.
3,336 3 Mica.
?) (’g 0.
2) @ Limestone, native asphalt.

Conecuh ® @) Limestone.

Coosa. ® () Mica.

Covington ?) () Limestone,

Crenshaw. oo oocmmmmea 2) @ Iron ore.

Cullman B 133,258 403,329 | Coal.

Dallas. - ccoeomccmmeeeeee ® 377,203 | Sand and gravel.

De Kalb. (2; é’) Limestone.

Elmore @ 2) Sand and gravel, miscellaneous clay.

Escambia, ® @ Petlroleum, sand and gravel, miscellaneous
clay.

Etowah. ... @ Q)] Limestone, sand and gravel.

b1 D 1, 531, 468 2,267,346 | Limestone, iron ore, sand and gravel, fire clay,
gem stones.

[T (T L NN IO (0] Sand and gravel.

Henry oo ooocccemcceceee 24,000 O] Baugxite, limestone.

Houston ® 34,425 | Sand and gravel.

Jackson 375,813 243,204 | Limestone, coal.

Jeflerson. oo 396, 590, 374 99,192,275 | Coal, cement, iron ore, limestone, lime, miscel-
laneous clay, sand and .gravel, sandstone,
fire clay.

Lawrence, @) Limestone.

Lee 188, 681 @ Do.

Limestone. ... ... 85,497 73, 853 Do.

20N 69, 566 104,990 | Sand and gravel.

Madison - ®) ?) Limestone, miscellaneous clay.

Marengo...ocacoececcemaee @) 3 Cement, limestone.

Marion (‘n’; 2 Coal, kaolin, natural gas.

Marshall @ ) Limestone.

i @ @ Petroleum, cement, oystershell, sand and
gravel, lime, miscellaneous clay.
17, 000 20,605 | Sand and gravel.
@ 720,657 | Sand and gravel, miscellaneous clay.
(0] ® Limestone, sand and gravel.
1,115, 545 1,128,638 | Iron ore.

Randolph [©)] (2 Mica.

Russell 531,673 [©)] Miscellaneous clay, sand and gravel.

St. Clair o oeeae )] @ Cement, limestone, miscellaneous clay, fire
clay, sand and gravel.

[S1T 11 2, 12, 573, 703 17,255,700 | Cement, lime, limestone, coal, miscellaneous
clay, iron ore, fire clay.

Sumter. cooooooemeanaan 24,300 |eceeeoaeanans

Talladega. 5,136, 645 [©) Marble, tale.

Tuscaloosa. 4,154, 561 5,080,279 | Coal, iron ore, sand and gravel,

Walker. ® 19,953,360 | Coal, fire clay.

‘Washington_ . _ @ O] Limestone, salt, miscellaneous clay.

Winston 581,816 | Coal.

Undistributed. .o ..oaaeo- 63, 134, 304 47,498, 499

Total 3188,938,000 | 199,319,000

1 The following counties are not listed because no production was reported: Autauga, Bullock, Chambers,
Coffes, Dale, Fayette, Geneva, Hale, Lamar, Lauderdale, Lowndes, Perry, Pickens, Tallapoosa, and

‘Wilcox.

t:u}i“igm'e withheld to avoid disclosing individual company confidential data; included with “Undistrib-
uted.”

3 Revised figure.



70 MINERALS YEARBOOK, 1959

Coosa.—Grover C. Williams (Bentley mine) and O. G. Abram
(Abram mine) mined a small quantity of sheet mica. )

Covington.—Miller Lime Pit (Florala quarry) crushed limestone for

tone. g
ag(sirenshaw.—Glenwood Mining Co., Inc., and Davis Bros. Mining Co.
mined brown iron ore for pig iron and steel.

Cullman.—Seven mines produced coal; leading producers were the
No. 2 Strip mine (Marigold Coal, Inc.) and the Drummond Strip mine
(H. E. Drummond Coal Co., Inc.).

Dallas.—C. Pierson Cosby and Dallas Sand & Gravel Co., Inc.,
mined building, paving, railroad ballast, fill, molding, and engine sand
and building paving, railroad ballast, filter, and fluxing gravel.

De Kalb.—Miller Limestone Co. (Fort Payne quarry) crushed lime-
stone for concrete and roads.

Elmore.—Alabama Gravel Co. and Birmingham Slag mined build-
ing, paving, and molding sand and building, paving and fluxing
gravel. Jenkins Brick Co. opened a new mine and produced miscel-
laneous clay for brick manufacture.

Escambia.—Crude petroleum production from 86 producing oil wells
declined 8 percent below 1958; no new producing wells were drilled
during the year. Dixie Sand & Gravel Co. and Flomaton Gravel
mined building, paving, and fill sand and building, paving, railroad
ballast, and fill gravel. Keego Clay Products Co. mined miscellaneous
clay for heavy clay products.

Etowah.—Alabama Aggregate Co. Division of McCullough Indus-
tries (Cobb City quarry) and Double R. Co. crushed limestone for
concrete and roads, riprap, fluxing stone, agstone, asphalt filler,
and other uses. Milner Sand Co. mined building and molding sand
and building gravel.

Franklin.—Clark & Ford, Inc. (Isbell quarry) and Alabama Lime-
stone Co. crushed limestone for riprap, concrete and roads, agstone,
and asphalt filler. Alabama Limestone Co. quarried dimension lime-
stone for rubble, rough architectural stone, veneer, and cut and sawed
building stone. Shook & Fletcher Supply Co. (Blackburn mine)
and Hester & Farned mined brown iron ore for pig iron and steel.
Tennessee Valley Sand & Gravel Co. (Spruce Pine mine) mined
building and paving sand and gravel. Tennessee Valley Sand &
Gravel Co. mined fire clay for fire-clay mortar. A few gem stones
(flint) were collected.

Greene.—L. C. Smith Sand & Gravel Co. (Dothan mine) and Akron
Sand Co, (Gainesville mine) mined building and fill sand and building
and paving gravel.

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

Houston.—Speigner Concrete Block Co. mined building sand.

Jackson.—The State highway department (Paint Rock Creek
quarry) crushed limestone for concrete and roads. Widows Creek
Coal Co. (Armstrong mine) and Trussell Coal Co. (No. 1 mine)
mined coal.

Jefferson.—Seventy-five mines produced coal. Leading producers
were the Maxine mine (Alabama By-Products Corp.), the Concord
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]i\To. 1 glir;e (Tennessee Coal & Iron), and the Mulga mine (Woodward
ron Co.). ‘

Four companies produced portland cement ; leading producers were
Universal Atlas Cement Co. (Leeds mill) and Lone Star Cement
Corp. (Birmingham mill). Five companies produced masonry ce-
ment ; leading producers were Southern Cement Co. (North Birming-
ham mill) and Lone Star Cement Corp. (Birmingham mill). Slag
ce}ﬁe;nt was produced by Southern Cement Co. (North Birmingham
mill).

Five mines produced red iron ore. Leading producers were Ten-
nessee Coal & Iron (Wenonah mine) and Woodward Iron Co. (Pyne
and Songo mines).

Eight quarries crushed limestone for cement, concrete and roads,
fluxing stone, agstone, rock dust for coal mines, lime, refractories,
and railroad ballast. Leading producers were Dolcito Quarry Co.,
Tennessee Coal & Iron (Dolonah quarry), and Universal Atlas Cement
Co. (Leeds quarry).

Tennessee Coal & Iron (Ensley works) produced quicklime for
chemical and industrial use.

Six companies mined miscellaneous clay for cement and heavy
clay products. Leading producers were Lehigh Portland Cement Co.
and Universal Atlas Cement.

Wade & Vance Sand & Gravel Co., Inc., opened a new mine at
Bessemer and produced building sand and gravel.

Universal Atlas Cement and Sam P. Acton crushed sandstone for
cement and refractories. v

Dixie Fire Brick Co., Inc., Bibby Coal, Shale & Clay Co., and
W. S. Dickey Clay Co. mined fire clay for fire brick and block, fire-
clay mortar, and heavy clay products.

Tennessee Coal & Iron (Ensley works) produced magnesium com-
pounds (dead-burned dolomite).

Zonolite Co. operated a plant for exfoliated vermiculite at Birming-
ham, using materials from South Carolina and Montana. o

Lawrence.—Birmingham Slag opened a new quarry at Danville and
crushed limestone for concrete and roads. v

Lee—Birmingham Slag (Auburn quarry) crushed limestone for
concrete and roads.

Limestone.—Limestone County Board of Revenue crushed limestone
for concrete and roads.

Macon.—Sharpe Sand & Gravel Co. and Tri-State Sand Co. (Hurts-
boro mine) mined building, paving, and molding sand and building
and paving gravel.

Madison.—Madison Limestone Co. (Pluski & Airport quarries)
crushed limestone for concrete and roads. Alabama Brick & Tile
Co. (Farley mine) and Huntsville Brick & Tile Co., Inc., mined
miscellaneous clay for heavy clay products.

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

Marion.—Thirty mines }i)roduced coal ; leading producers were the
Brilliant strip mine (Webb Excavating Co.), the New River strip
mine (Brookside-Pratt Mining Co.), and the Ed Weeks mine (Ed
Weeks Coal Co.). Thomas Alabama Kaolin Co. operated the
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Hackelburg mine during the year and mined kaolin for floor and wall
tile, firebrick and block, paper filler, fertilizer fillers, and insecticides.
Production of natural gas was about the same as in 1958.

Marshall —C. A. Langford crushed limestone for concrete and roads.

Mobile.—Crude petroleum output from 223 producing oil wells was
12 percent less than in 1958 ; during the year 50 new producing wells
were drilled. Ideal Cement Co. produced portland cement at the
Mobile mill, using oystershell dredged from Mobile Bay ; lime at the
Mobile limekiln from oystershell; and miscellaneous clay for use in
meking cement. Bay Towing & Dredging Co. dredged oystershell
from Mobile Bay for manufacturing cement and lime and for concrete
and roads. Radcliff Gravel Co., Inc., mined building and paving
sand and gravel.

Monroe.—Mannings Sand & Gravel Co. mined building sand and

vel.
gr%t[ontgomery.——Five companies mined building and paving sand and
avel; leading producers were Alabama Gravel Co. and Birmingham
lag. Jenkins Brick Co. and Excelsior Brick Co. mined miscellaneous
clay for heavy clay products.

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

Pike.—Six mines produced brown iron ore for iron and steel plants.
%eading producers were Glenwood Mining Co., Inc., and Dunbar &

ayton.

I{andolph.—Dixie Mines, Inc., (Dixie mine) mined scrap mica.
Dixie Mines, Inc., (Shaffer and Arnott mines) and J. J. New (New
mine) mined sheet mica.

Russell.—Bickerstaff Brick Co., Dixie Brick Co., and Bickerstaff
Co., Inc., mined miscellaneous clay for heavy clay products. Con-
solidated Gravel Co., Inc., (Dixieland mine) mined building, paving,
and railroad-ballast sand and building and paving gravel.

8t. Clair—National Cement Co. produced masonry and portland
cement at the Ragland mill and crushed limestone for cement. Na-
tional Cement Co. and Ragland Brick Co. mined miscellaneous clay
for cement and heavy clay products. Riverside Clay Co. mined fire
clay for foundries and steelworks. Wolf Creek Sand Co. mined a
small quantity of molding sand.

Shelby.—Southern Cement Co. produced masonry and portland ce-
ments at the Calera mill. Six limekilns produced quicklime and
hydrated lime for agricultural, building, chemical, and industrial uses;
leading producers were Southern Cement Co. (Roberta limekiln) and
Longview Lime Corp. (Saginaw limekiln). Eight quarries crushed
limestone for concrete and roads, agstone, papermills, cement, lime,
riprap, fluxing stone, railroad ballast, asphalt filler, rock dust for coal
mines, and stone sand; leading producers were Southern Cement Co.
(Roberta quarry), Birmingham Slag (Calera quarry), and Longview
Lime Corp. (Saginaw A quarry). Twelve mines produced coal ; lead-
ing producers were the River Valley No. 8 mine (River Valley Coal
Co.) and the No. 2 mine (Alabama Red Ash Coal Co.). Southern
Cement Co. mined miscellaneous clay for cement. Shelby Sand &
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Ore Co. (Shelby mine) mined brown iron ore for iron and steel.
Montevallo Clay Co. mined fire clay for foundries and steelworks.

Talladega.—Thompson-Weinman & Co. (Hill quarry), Moretti-
Harrah Marble Co., and Alabama Marble Co. crushed marble for
terrazzo and other uses. Moretti-Harrah Marble Co. and Alabama
Marble Co. quarried dimension marble for rough exterior building
stone, sawed and cut dressed interior building stone, and cut dressed
monumental stone. American Tale Co. (Winterboro mine) mined a
small quantity of talec which was ground for insecticides.

Tuscaloosa.—Nine mines produced coal; leading producers were the
Kellerman No. 4 strip mine (Twin Seam Mining Co.), No. 1 strip
mine (C. L. Abston Coal Co.), and Mitchell Nos. 2 and 3 strip mines
(Mitchell Bros. Construction Co.). Shook & Fletcher Supply Co.
(Adkins mine) mined brown iron ore, and Southeastern Coal & Iron
Co. (Dudley mine) mined red iron ore to sell to iron and steel plants.
Yazoo Gravel Co., Inc., Tuscaloosa Sand & Gravel Co., and Shackle-
ford Construction Co. mined building and molding sand and building
gravel. ,

Walker.—Forty-one mines produced coal; leading producers were
the Gorgas mine (Alabama Power Co.), Waterside strip mine (De-
Bardeleben Coal Corp.), and Empire No. 3 mine (DeBardeleben Coal
Corp.). Russell Coal & Clay Co., Natco Corp., Harbison-Walker
ﬁefiactories Co., and Aaron Clay Co. mined fire clay for firebrick and

ock.

Washington.—Lone Star Cement Corp. crushed limestone and
mined miscellaneous clay. The output was shipped to Louisiana for
use in making cement. Mathieson Chemical Corp. recovered salt from
brine at its plant near McIntosh.

Winston.—McCoy Coal Co. mined coal at the Winston strip mine.
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The Mineral Industry of Alaska

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. Department of the Inferior,
and the Department of Natural Resources, State of Alaska.

By Alvin Kaufman,* Kevin Malone,? Phil R. Holdsworth,® and
Ruth Robotham *

#

HE OUTSTANDING event in the mineral industry in 1959 was
Tthe discovery of Alaska’s first commercial gas field on the Kenai

Peninsula by Union Oil Co. of California and Ohio Oil Co. Com-
pany reports indicated the field had a production potential exceeding
60 million cubic feet per day from the three wells drilled during the
year. Other companies began or continued exploration and drilling
activities in Alaska. Oil and gas exploration expenditures increased
considerably, compared with 1958. Differences 1n coverage make it
difficult to determine the precise increment; however, oil and gas data
for 1958 and 1959 shown in table 2 are not entirely comparable, as
1959 figures represent 100 percent coverage, and include drilling costs.

TABLE 1.—Mineral production in Alaska

1958 1959
Mineral Thousand Thousand
short tons Value short tons Value
unless |[(thousands)| (unless |[(thousands)
otherwise otherwise
stated) stated)
Clay. short tons. . 180 $1
Coal, bituminous. .. 759 $6, 931 660 5,869
Copper (recoverable content of ores, etc.)...short tons. . 5 3 36 22
Gold (recoverable content of ores, etc.)
thousand troy ounces. - 186 6, 525 179 6, 262
Lead (recoverable content of ores, etc.)._.--_ short tons.. [0) 3
Mercury. 76-pound flasks. . 3,380 774 3,743 852
Natural gas. million cubic feet.- 50 6 133 16
Crude petroleum. .. ..o__... thousand 42-gallon barrels__ 29 ®) 187 295
S8and and gravel 4,255 3,871 5,859 5,265
Silver (recoverable content of ores, etc.)
thousand troy ounces.. 24 22 21 19
Stone_ 615 2,065 89 377
Value of items that cannot be disclosed: Gem stones, ’
crude petroleum (1958), platinum-group metals,
uranium ore, and values indicated by footnote 3____|...__._____ 1,253 1,517
Total Alaska. 21,450 20,495
1 Less than 1 ton.
2 Less than

$1,000.
3 Figure withheld to avoid disclosing individual company confidential data.

1 Project coordinator, Region I, Bureau of Mines, Juneau, Alaska.

2 Commodity-industry analyst, Region I, Bureau of Mines, Juneau, Alaska.

8 Commissioner, Department of Natural Resources, State of Alaska, Juneau, Alaska.
4 Statistical clerk, Region I, Bureau of Mines, Juneau, Alaska.
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FIoURE 1.—Value of mineral production in Alaska, by major commodities,
1906-55 (five year averages), and 1956-59, by year.

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

. Expenditures
(thousands)
Type and region
1958 1959
Metals exploration:
Southeastern. $850 $750
Copper River and Prince William Sound 10 45
Kuskokwim River and Yukon River - 110 225
Northwestern. . - 210 260
Other___ 5
Oil and gas exploration:
All areas 5,900 30, 798
Total 7,080 32,083

1 Compiled by the Division of Mines and Minerals, Department of Natural Resources, Alaska.
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TABLE 3.—Coastwise receipts and foreign mineral trade*

1957 1958
Short tons (unless other- | Short tons (unless other-
Commodity wise stated) wise stated)

Coastwise|Imports|Exports|Coastwise|Imports|Exports
receipts receipts

Anthracite, bituminous coal and lignite, coal and
coke briquettes, and coke.

Motor fuel and gasoline._.___._._. thousand bbl_.

Gas, oil, distillate, and residual fuel oil_._..do....

Petroleum asphalt

Lubricating oil and greases..__..__ thousand bbl_.

Petroleum products, not elsewhere classified
thousand bbl..

Building t. . 376-1b. bbl_.

Building, monument, and other stone mfgrs., not
elsewhere classified

Clays and earths

Brick and tile

Sa.!i‘):.d, gravel, and crushed rock, including lime-
stone_

Iron ore and concentrates

Iron and steel scrap.

Iron and steel products. .

Aluminum metal and alloys in crude and semi-
fabricated forms._

Copper semifabricated forms

Lead and lead-base alloys in crude and semi-
fabricated forms._

Other nonferrous ores, concentrates, metals and
scrap, except precious, in crude and semifabri-
cated forms 20, 442 5

Fertilizer materials. 2,071 2 3) R F—— 1,240 | 1,598 |ceeeen--

! Adapted from Waterborne Commerce of the United States, Part 4, Pacific Coast, Alaska, and Pacific
Islands, calendar years, 1957-58, by the U.S. Army Corps of Engineers.
2 Less than 1,000 bbl.

Exploration expenditures for metals increased 9 percent over 1958.
This increase was primarily due to activity in the Kuskokwim and
Yukon River regions initiated by The Anaconda Co., Humble Oil &
Refining Co., and Cordero Mining Co. .

Value of mineral output dropped 5 percent from 1958. Declines
in coal, gold, and stone production, with consequent drops in value,
more than offset increases in sand and gravel, petroleum, uranium
ore, and mercury.

In terms of value, gold once again became the leading mineral com-
modity ; coal, the leafing commodity in 1958, dropped to second place.
These two commodities and sand and gravel, the third-ranking prod-
uct, accounted for 85 percent of the value of mineral output.

In 1958 (the latest year for which data are available) Alaska mer-
chants imported (primarily from Japan) substantial quantities of
cement, structural steel, and fertilizer materials. This trade was
%)robably even greater in 1959; institution of direct shipping service

rom Japan to Alaska was announced late in the year. Japanese
ships, en route to the Japanese-owned pulp mill at Sitka, became
available for freight haulage.
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TABLE 4—Employment and injuries in 1959, by types of mines 1

Number | Average Injuries (number)
Type of mine of men number | Man days
working of days
(average) worked Fatal Nonfatal
Metal
de. 82 127 19,685 |--cemmmmean 4
Mills. 6 365 2,281
Placer:
Dredge. 543 205 111,518 |ocimmcmaaea 24
Nonfloat 223 103 23,078 |-cccmmmemeae 3
Hydraulic 13 94 1,220
Small-scale hand. __ oo 10 98 980
Assessment, exploration, development,
and/or prospecting 2__ - ocommecemeeeee 366 83 24,349 ) I ("
Nonmetal 2 468 143 66,809 [-ccemmananaao 1
Quarries and mills. 37 103 3.808
Coal 231 .oo221 51,015 1 47
Total 1,979 154 304,743 2 79
1 Excludes officeworkers.

3 Includes 215 men in placer assessment, exploration, development, or prospecting; 151 in lode.
3 Includes sand and gravel and clay operations.

TABLE 5.—Employment at mines, by number of men employed

Number employed
Type of operation
1-9 10-19 20-29 30 and over!
Metal mines 2 204 9 2 8
N tal mines_ 77 2
Quarries and mills_ 5
Coal mines. 2 2 2
Total_ 288 13 6 10

1 Includes 2 operations employing 30-39; 5 operations, 40-49; 1 operation, 70-79; 2 over 100.
2Includes assessment, exploration, and development operations.

Employment.—Activity at 252 mines and 1 milling plant furnished
employment for 1,733 men in 1959, compared with 276 mines, 1 mill-
ing plant, and 1,925 men in 1958. The decline in the number of
mines and in men employed in 1959 was consistent with the reduced
mineral output. There were also 64 prospector or purely investiga-
tional operations employing 246 men.

Wages and Hours.—Mines in Alaska operated an average of 154 days.
The short working period resulted from climatic conditions, which
in many instances made it necessary for men to work for 20 or more
overtime hours per week at premium pay.

In mineral industries covered by the Employment Security Act
(companies having at least four employees working not less than 20
weeks during the year) the average monthly earnings were $511;
the average monthly wage in metal mining for the United States
was about $430. The average hourly wage rates shown in table 4
were generally high in relation to the national metal-mining average
of approximately $2.50. This disparity resulted from the necessity
to earn enough funds for & full year during a short working season
and from the high cost of living. The Civil Service Commission
annual survey indicated that the cost of living in Anchorage, Fair-
banks, and Juneau was 48, 52, and 33 percent higher, respectively,
than in Washington, D.C.
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TABLE 6.—Average wage rates paid by coal and metal mining companies, by

occupation
Coal mines Metal mines
Occupation
_ 1958 1959 1958 1959

Cook. $3. 51 $3.63 $2.50 $2.70
Drill operator. 4.08 3.90 4.10
Drill operator helper 3.73 3.20 3.40
orer. 3.31 3.63 2.90 3.10

Loading and machine operator._..______.______________ 4.36 4.68
iner 4.21 4.53 3.50 3.70
Shovel and dragline operator.________._________________ 4.21 4.53 4.00 4.20
Tractor operator. .. 3.71 4.03 3.90 4.10
Truck driver. 3.51 3.83 3.70 3.90

Injuries—Two accidental deaths marred the record for 1959. A
Mrak Coal Co. contractor was fatally injured when a tractor that he
was operating at a strip coal mine rolled over a 65-foot bank. A
Newmont Mining Co. geophysicist died of injuries received when a
helicopter used for reconnaissance crashed on Gilman Glacier, Glacier
Bay National Monument. Lost-time accidents continued to decline,
decreasing from 112 in 1958 to 79.

Legislation and Government Programs.—One of the major government
actions affecting Alaska in 1959 was the Presidential Proclamation
admitting the former Territory into the Union as of January 3. The
provisions of the Statehood Act bearing on the mineral industry were
covered in the 1938 Minerals Yearbook.®? The Statehood Act was
modified in 1959 to permit the new State to select (until J. anuary 3,
1964), as part of its 103,350,000-acre land grant, land placed under oil
or gas lease after July 7 , 1958. More than 15 million acres had been
leased since July 7, 1958. Legislation on coal leases, raising the allow-
able maximum from 2,560 to 10,240 acres with an additional 5,120
acres possible at the discretion of the Secretary of the Interior, was
enacted by the 86th Congress. The transition omnibus bill became
law. The major provision of the bill authorized grants of $28.5 mil-
lion to the State over a 5-year period. The sum of $10.5 million was
appropriated for the 1960 fiscal year. The purpose of this bill was
to provide transitional funds for activities assumed by the State that
were performed by the Federal Government.

The first State Legislature convened in January 1959 and passed
several laws affecting the mineral industry. Among those approved
by the Governor was the State Organization Act; one of its provisions
was the creation of a Department of Natural Resources, which was
charged (among other things) with the functions of the former
Department of Mines, Oil and Gas Commission, and Department of
Lands. The Alaska State Land Act was also passed. This Act out-
lined procedures for leasing oil, gas, mineral, tidal and other lands
within Alaska. Oil and gas lease holdings of any one group or indi-
vidual were limited to 1 million acres, of which not more than 500,000
acres may be on tide and submerged lands and 500,000 acres on other

5 Minerals Yearbook, 1958, vol. III, p.76.
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than tide and submerged lands. Tide and submerged lands open for
oil and gas exploration were to be leased on a competitive bid basis;
upland areas might also be leased competitively at the discretion of
the Commissioner of Natural Resources or if known to contain oil and
gas deposits. Minimum size for tidelands leases was set at 5,760 acres;
other competitive leases were offered in 640-acre units. Noncompeti-
tive leases were offered in units to 2,560 acres. Royalty rate was set
at 1214 percent; initial discoveries in new structures were to pay only
5 percent for the first 10 years.

A bill directing the Commissioner of Public Works to build access
roads into mineralized areas was approved; an appropriation of
$50,000 was subsequently passed. The new Fish and Game Code re-
quires miners to cooperate with the Department of Fish and Game
and to notify the Commissioner of that Department of all water-use

lans.

P Remaining Office of Minerals Exploration (OME) contracts were
terminated during the year. OME was the successor to Defense
Minerals Exploration Administration (DMEA). Alaska Mines and
Minerals, Inc., Red Devil mercury mine, Kuskokwim River region,
completed repayment from production royalties of its $160,000 loan.
No amendments to old contracts were signed, nor were any new
contracts let.

Transportation.—Published water-freight rates were unchanged, ex-
cept for inclusion of all-risk insurance effective August 20, 1959;
some shippers claimed this was equivalent to a 3-percent drop in rates.
Pacific Coast-Alaska Freight Conference, however, filed for a 10-
percent increase in waterborne freight rates early in December. Fed-
eral Maritime Board approved the increase, effective January 10,
1960, on an interim basis, pending a hearing later in the year. The
Conference cited continued advaneces in costs, particularly the long-
shore wage increase in July, as justification for the rate increase
sought. Rates had remained stable since the 15-percent increase
granted in March 1958.

TABLE 7.—Carload freight rates (per hundred pounds) for selected commodities,
Seattle to selected Alaskan cities

Seattle to—

Commodity Seward Anchorage Fairbanks via | Fairbanks via
Valdez Seward

1958 1959 1958 1959 1958 1959 1958 1959

Machinery.. . 1$1.45 | $2.49 [1$2.39 | $3.97 |1$3.97 | $2.82 | 1§2.82
Explosives... 3.92] 13.92 5.64 | 15.64 { 28.90|128.90 7.05 17.05
Diesel il R, 1.36 | 11.36 191 | 11901 4.17 | 14.17 2.89 12.89

Ores and concentrates (Soﬁ—thbound
only) 3 .78 .78 1.18 1.18 2.75 2.75 1.53 1.53

1 Effective August 20, 1959, these rates include all-risk insurance.
2 Includes charges for transfer and handling at Valdez.
3 Value not to exceed $60 per ton. Rate increases 25 percent for each additional $60 (or fraction) valuation,
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Japanese shipping interests announced in November the establish-
ment of service between Japan and Alaska. Three ships per month
were to be dispatched to the Japanese-owned pulpmill at Sitka.
These ships would be available for cargo haulage from Japan. Also,
because of the low specific gravity of chemical pulp, planners antici-
pated that the shipowners would be seeking ballast cargo (possibly
iron ore) for the return trip. The effect of this announcement on the
mineral industry was not yet apparent, but it was anticipated that
imports of Japanese cement and structural steel would increase.
From July 1953 to September 1959 a total of 17 Japanese ships (pri-
marily lumber cargo) had called at Alaskan ports.

In September, Elaska Freight Lines, Inc., announced the end of its
Seattle-Alaska service. Dock- and freight-handling facilities at
Seattle and Alaska ports were leased to other operators. Foss Tug
and Barge took over towing and other maritime operations. At the
same_time, a new shipper, Alaska Northern Express, announced
weekly barge and van service from the Puget Sound area to Alaska.
Alaska Northern leased certain facilities from Alaska Freight Lines
and expected to start service early in 1960.

Federal appropriations for road construction in the fiscal year end-
ing June 30, 1960, which included the 1959 construction season,
amounted to $13.8 million. National Forest highway funds and Na-
tional Park Service road funds totaled $3.3 million. Funds available
for roadbuilding from all sources, including State matching-funds,
were $18.8 million. The Federal Government continued to administer
the highway program, under contract with the State. Transfer to
the State was scheduled for fiscal year 1961.

The Livengood-Eureka Highway, eventually to become a part of
the Fairbanks to Nome Highway, was opened as far as Manley Hot
Springs. The Hutlinana River was still crossed by fording, but a
bridge was scheduled for construction in the 1960 season. The road
was not kept open in winter months. In the Nome area, bridges
across the Iénake and Penny Rivers were completed. The Chena
Slough (Fairbanks) bridge was dismantled and moved to Nome for
erection across the Kuzitrin River. Other roadwork at Nome included
grading on the Nome-Kougarok Highway, paving the Nome airport,
II)_%ving from the airport to the City, and improving the Nome-Council

ighway. Paving contracts were completed for some 60 miles of
work on the Alaska, Steese, and Wasilla-Big Lake Highways. Grad-
ing contracts completed in fiscal 1959 included work on the Copper
River, Kalifonsky Beach, Portage Glacier, and McKinley Park High-
ways. About 14 miles of the Taylor Highway was gravel surfaced.

attelle Memorial Institute studied the economic potential of North-
west North America under a contract with the Alaska International
Rail and Highway Commission. Based on the findings of this study
and on other data the Commission was to make recommendations
concerning the types and extent of transportation facilities needed to
develop the economic potential of the Northwest area. The Com-
IIniSSi(ig,G created by an Act of Congress, was directed to report by
June 1961.
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Work was started on the $8.2 million harbor on Cook Inlet for the
city of Anchorage. Usable facilities were scheduled to be ready late
in 1960; completion was due in mid-1961.

REVIEW BY MINERAL COMMODITIES
METALS

Antimony.—No antimony ore was mined or shipped. Small stocks
produced in previous years remained on hand at a few properties.
Kloss and Davis at Sunset Cove, Tillicum Mining Co. at Eetclﬁka,n,
and the Stampede mine in the Kantishna district reported only as-
sessment work for the year.

Copper.—Bear Creek Mining Co., a subsidiary of Kennecott Copper
Corp., continued exploration in the Ruby Creek area northwest of
Shungnak. Fremont Mining Co. and Moneta Porcupine Mines, Ltd.,
explored properties in Southeastern Alaska. Totem Exploration Co.
and MacLaren River Copper Corp. were not active.

Fifty-three tons of high-grade ore was shipped from the old Ken-
necott mine to the Tacoma smelter. The ore, recovered from ballast
ofthe old tramline, contained copper and silver.

Gold.—Value of output from Alaska mines declined 4 percent from
1958. Substantial decreases in the yardage washed by dredges of the
Yukon River and Seward Peninsula regions and in yardage handled
by nonfloat operations were the principal cause of the lowered value.
Dredges accounted for 82 percent of total value, nonfloat operations
16 percent, and hydraulic, small-scale hand and lode mining 2 percent.

%ardage washed by all methods dropped from 18.2 million in 1958
to 14.1 million in 1959. Of the 14.1 million yards washed, dredges
accounted for 12.5 million, or 89 percent. Nonfloat operations washed
1.6 million yards, or 11 percent. Yardage of hydraulic and small-
scale hand methods was only a fraction of 1 percent. Average value
per yard washed by all methods increased from 35.9 cents to 44.5 cents;
the Increase in value per yard, however, was not enough to offset the
decrease in yardage washed.
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TABLE 8.—Mine production of gold, silver, and other metals,! in terms of

recoverable metals?

Mines producing Mal%erial Gold (lode and placer)
sold or
Year treated 2
Lode Placer |(short tons) Troy Value
ounces [(thousands)
1950-54 (AVErage) - - - oo cecomeeme e 6 154 20, 844 254, 352 $8, 902
1955__ : 4 142 3,884 249, 204 8,725
1956__ 3 120 265 209, 296 7,325
1957_ .. 4 87 11, 626 215, 467 7,541
1958___ 3 108 55 186, 435 6, 525
1959_ . 2 617 178,918 6,262
Silver (lode and placer) Other
Total value
Year (thousands)
Troy Value Short tons Value
ounces |(thousands) (thousands)
195054 (average)- - 37,512 $34 39 $11 $8,948
1955 - 33,693 31 2 1 8,757
1956 - - 28, 360 26 1 * 7,351
1957___ 28, 862 26 9 7,570
1988 e 23, 507 22 7 3 , 550
1950__ 21,358 19 36 22 6,303

1Includes copper, lead, and zinc produced.
1Tncludes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes
retreated, and ore shipped to smelters during calendar year indicated.
3 Does not include gravel washed.

4 Less than $1,000.

TABLE 9.—Fifteen leading gold-producing

mines in 1959, in order of output

Rank| Source of
Rank Mine District Region Operator 119’158 gol
1 | Fairbanks Unit..| Fairbanks_..| Yukon River..._| United States Smelting, 1 | Dredge (6).
Refining & Mining Co.

2 | Nome Unit._.... Nome..----- Sevgixrd Penin- |_____ L U S 2 Do. (3).

sula.

3 | Hogatza River...| Hughes.____ Yukon River____|- oo @0 oo 4 Do. (1).

4| NyaCocomoaameaae niak.._._._ Kuskokwim New York-Alaska Gold 3 Do. (3).

River. Dredging Corp.

5 Wgodc}l{lopper Cirele.--.-_. Yukon River....| Alluvial Golds. Inc........ 5 Do. (1).
6 | Candle Creek_...| Fairhaven.._| Seward Penin- Facr North Development | (1) | Nonfloat.
sula. 0.

7 | Otter Creek....-- Iditarod..._. Yukon River_...| Otter Dredging Co_.._.._. 15 | Dredge (1).

8 Inﬁ.l.achuk Fairhaven... Seward Penin- | Inmachuk Mining Co..._.{ () Do.

iver.

9 | Long Creek..____ Ruby_______ Yu.kon River....| Long Creek Mining Co...| (1) | Nonfloat.
10 | Colorado Creek._ Strandberg & Sons_.______ 6 Do. ()
11 | Redstone Mine | Tolovana._._ Redstone Mine_____._..__ 0] Do.

Li;vengood
T.).
12 | Eureka Creek_.._| Hot Springs_|..___ L 14 S Strandberg & Sons.__._.__ 9 Do.
13 | Flat Creek......- Iditarod - Flat Creek Placers_.______ 8 Do.
14 | Prince Creek.___(-_._. Prince Creek Mining Co__-| (1) Do.
15 | Kougarok River. Kougarok--. Sevglatd Penin- | Lucky Syndicate....._____ (1) | Dredge (1).
sula.

1 Not among the 15 highest in 1958.
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TABLE 10.—Gold produced at placer mines, by classes of mines and methods of

recovery
Material Gold recovered
treated
Mines | Washing | (thou-
Class and method produc- | plants sand Average
ing! cubic Fine Value value per
yards) ounces cubic
- yard
Surface placers:
Gravel mechanically handled:
Bucketline dredges: )
1950-54 (average) .o --—oo-- 15 24 13,321 | 197,022 | $6,895,770 $0. 518
1955 - 10 17 11,030 | 194,131 | 6,764,585 .616
1956 - 13 22 12,350 | 161,410 | 5,649,350 . 457
1957 e em 12 21 14,287 | 177, 6,214, 705 .435
1958 13 23 16,043 | 150,342 | 5,261,970 .3
1959. 13 22 12,478 | 146,88 5,141, 010 .412
Nonfloating washing plants: 2
1950~54 (AVerage) ceoeoece-- 90 90 3,234 51,595 | 1,805,825 . 558
90 91 3,390 51,023 | 1,785,805 . 527
76 76 2,295 44,533 | 1,558, 655 .679
70 70 2, 36,211 | 1,267,385 . 570
78 78 2,077 3 1,213,240
64 1,578 30,307 | 1,060,745 .672
16 95 1,571 54,992 .579
15 59 908 31,780 540
14 866 30, 310 1.258
b 1) (O 116 974 , 090 .295
9 34 567 19, 845 . 587
1959 8 25 522 18,270 .729
Small-scale hand methods (wet):
1950-54 (VErage) caeeueemnn- 30 20 813 28, 441 1.422
1955. 25 [ccmcmmee - 35 808 31,430 .893
1956. 17 22 724 25, 340 1.152
1957 b [— 19 314 10, 990 . 575
1958, 8 14 2 23,170 1. 657
1959. 9 11 585 20, 475 1.895
Underground placers (drift):
1950-54 (average) 2 1 110 3,843 . 549
1955, 2 @ 42 1,470 3.675
1956-59. -
Grand total placers:
1950-54 (average).... 154 16,670 | 251,111 | 8,788,781 .527
1955, 142 14,515 | 247,002 | 8,645,070 . 596
1956. 120 14,692 | 207,533 | 7,263,655 .494
1987 e e 87 |ecmmmmemee 16,645 | 215,062 | 7,527,170 .452
1958 108 |ocemeeee 18,168 | 186,235 | 6,518,225 .359
1959 e 94 14,092 | 178,300 | 6,240, 500 .443

1 Excludes itinerant prospectors, “snipers,” “high-graders,” and others, who gave no evidence of legal

right to property.
3 Includes all placer mines, using both power excavator and washing plant on dry land; when washing

plant is movable, outfit is termed “dry-land dredge.”
3 Less than 1,000 cubic yards.

TABLE 11.—Mine production of gold and silver in 1959, by months, in terms of
recoverable metals®

Gold Silver Gold Silver

Month (troy (troy Month (troy (troy

ounces) ounces) ounces) ounces)
August 37,741 5, 586
September_ - oo 33,221 3,535
537 67 || October.___._ 16,722 2,056
2, 956 421 || November.. - 15,721 771
9,719 1,201 || December. ... 3,991 257

24,376 3,173

33,934 4,292 Total o oaeeaas 178,918 21,358

1 Derived mostly from mint and smelter receipts; receipts from first part of 1959 are excluded because they
iv’vledre dx);‘e.viously credited to 1958 production; expected receipts in 1960, part of actual 1959 output, are
(¢
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TABLE 12.—Production of gold and silver at placer mines, 1959, by regions and

distriets
Mines Gold Silver Total
Region and district producing (troy (troy value of
ounces) ounces) | production
Cook Inlet-Susitna:
Valdez Creek._. 1 3 $105
Yentna. 4 263 41 9, 242
Copper River:
Nelchina. 1 62 13 2,182
Kuskokwim River:
Aniak 3 12, 650 1,061 443,710
Seward Peninsula:
Fairhaven 5 5,832 753 204, 802
Kougarok. 3 1,864 191 65,413
Koyuk 2 235 28 8,250
Nome. 3 26, 003 2,920 912,748
Port Clarence 2 94 13 3,302
Southeastern Alaska:
Juneau 1 8 1 176
Yukon River:
Circle. 8 469 154,424
Fairbanks 9 87,109 11,041 | 3,058,808
Fortymile 9 ) 310 , 156
Hot Springs 5 3 484 78,838
Iditarod 6 5,977 903 210, 012
Innoko 10 4, 537 422 159,177
Koyukuk ——— -4 140 9 4,
Melozitna a—— ] 568 52 19,927
Rampart. 4 460 33 16,130
Ruby. 3 2,909 439 102, 212
Other districts !. 10 21,324 1,306 747,522
Total 94 178, 300 20, 489 6, 259, 044

1 Includes 3 districts for which production was unreported by producer and following districts for which
quantities and values cannot be shown separately: 1each in Chistochina and Cape Yakataga, Copper River
region; McQGrath, Kuskokwim River region; Shungnak, Northwestern Alaska region; Council, Seward
Peninsula region; Tolovana, and 2 each Chandalar and Hughes, Yukon River region.

Twenty-two dredges, one less than in 1958, were active during the
year. United States Smelting, Refining and Mining Co. in the Yukon
River and Seward Peninsula regions and New York-Alaska Gold
Dredging Corp. in the Kuskokwim River region were again the lead-
ing producers. Yardage washed by dredges dropped from 16.0 mil-
lion in 1958 to 12.5 million, a decrease of 22 percent. Average value
per yard of ground washed increased from 32.8 cents to 41.1 cents.
Total value of gold produced by dredges dropped 2.3 percent from
1958. The Pedro Creek dredge of United States Smelting, Refining
and Mining Co. was moved to Chicken Creek in the Fortymile district,
and gravel was being washed at the close of the season. Fairbanks
Unit 2, sunk in a blasting accident in April, was repaired and put back
into operation near the end of the season. Company Unit 5 at Nome
was floated to a new digging location shortly before the season closed.
New York-Alaska operated three dredges at Nyac, Aniak district,
Kuskokwim River region.

The number of nonfloat operations (when gravel is delivered to
washing plants by bulldozer or dragline) decreased to 64, compared
with 78 for 1958; yardage washed declined 27 percent, and value of
output dropped 16 percent. Value per yard washed, however, in-
creased from 58 cents to 67 cents. The figures indicate that operators
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were forced to eliminate marginal ground and that marginal operators
were squeezed by rising costs. The leading nonfloat producers were
Far North Development Co. at Candle, Fairhaven district, on the
Seward Peninsula, Long Creek Mining Co. at Ruby in the Yukon
River region, and Strandberg and Sons in the Hot Springs, Hughes,
and Innoko districts, Yukon River region.

TABLE 13.—Production of gold, silver, and other metals? at lode mines, in terms
of recoverable metals

Gold Silver Other
Total
Year Mines value
producing| Troy Value Troy Value Short Value (thou-
ounces (thou- ounces (thou- tons (thou- sands)
sands) sands) sands)
6 3,241 $113 3, 567 $3 40 $12 $128
4 2,292 80 526 ® 2 1 81
3 1,763 62 566 1 1 @) 63
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

1 Includes copper, lead, and zine.
2 Less than $1,000,

As in the past, the Fairbanks district, Yukon River region, was the
major gold-producing district in Alaska; the Nome district, Seward
Peninsula region, was next in value of output. The United States
Smelting, Refining and Mining Co. operated six dredges in the Fair-
banks district, one at Chicken Creek, Kortymile district, and one on the
Hogatza River, Hughes district, all in the Yukon River region ; and
two dredges in the Nome district. The Kuskokwim River region
ranked third in value of output. New York-Alaska Gold Dredging
Corp. at Nyac, o%erated three dredges.

Output from hydraulic and small-scale hand and lode mines was
less than 2 percent of the total. Lode mining was virtually at a stand-
still. Except for a small quantity recovered by reworking old tailings
in the Cook Inlet-Susitna region, the only lode gold produced was from
the Arctic Alaska Fisheries and Enterprises, Inc., operation at the
old Homestake property in the Fairbanks district. Some exploration
and rehabilitation of properties was done in the Chandalar district.

Placer mine producers reported that 1,250 ounces of natural gold
(nuggets, grains, and dust, not melted or amalgamated) was sold to
buyers and jewelers, a decline of 450 ounces from the figure for 1958.
Prices generally were $3 to $5 higher per ounce than the U.S. mint
price of $35.
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TABLE 14—Equipment used at placer gold mines, 1959, by region

Gravel Equipment used (number)
Number | washed
Region of opera- |(thousand
tions 1 cubic Bull- Drag- |Hydraulic| Dredges | Other3
yards) 3 | dozers lines giants :

12 [ 3 IR— |- 30 PR I —
51 3 3 -
2, 352 10 3 6 LS —

Cook Inlet-Susitna. ......----—-
Copper River_ ...
Kuskokwim River.

Northwestern Alask: 1

Seward Peninsula.__ 22 4 19 7 8

Southeastern Alaska._ . Q) 2

Yukon River. . ooooooeooo- 8,654 88 32 89 12 11
Total. oo cmececicaneee 141 14,092 132 39 122 23 19

1 Includes equipment at 1 operation from which gold is a byproduct of platinum-group metals recovery,
and at 47 operations which conducted assessment, development, and/or preparatory work but made no
valuable mineral recovery.

2 Partly estimated.

3 Includes hydraulic elevators, power units, screen stackers, “dryland’”’ dredges, and suction pumps.

4 Less than 1,000 cu. yd.

Iron Ore.—Klukwan Iron Ore Corp. shipped magnetite concentrate
from its Klukwan deposit (Southeastern Alaska) to the contiguous
States for metallurgical testwork. Humble Oil & Refining Co. did
some further work at the Dillingham prospect, Bristol Bay region.
Interest in the iron deposits of Sgoutheastern Alaska continued to be
strong; 10 companies or individuals had active drilling, geological or
geophysical projects.

Mercury.—Production of mercury increased 10 percent over 1958.
Uninterrupted operation of the Red Devil deposit, Kuskokwim River
region, accounted for the increase. The Schaefer mine in the Cinna-
Rair (lzreek area, same region, was the only other producing deposit in

aska.

Interest in Alaska mercury deposits dropped off in 1959. Only one
of the major companies had a man in the field during the year. The
Federal Bureau of Mines made a preliminary examination of a pros-
pect at White Mountain, 60 miles southeast of McGrath, Kuskokwim
River region. The prospect might have promise.

TABLE 15.—Production of mercury

Number of | 76-pound | Price per
Year producing fiasks fiask ! Value
mines
1950-54 (average) 2 1 223 $189. 58 $57, 970
1955. 1 @) . 35 ®)
1956. 2 3,280 259. 92 852, 538
1957. - 2 5,461 246. 98 1, 348, 758
1958. 2 3,380 229.06 774,223
1959. 2 3,743 227.48 851,458

1 Value calculated at average New York price.
2 No production 1950-51.
3 Figure withheld to avoid disclosing individual company confidential data.

Nickel.—Activity in nickel deposits was largely confined to annual
assessment work. One company reported drilling on a prospect at
Glacier Bay, Southeastern Klaska region. Admiralty Alaska Gold
Mining Co. continued its exploration activities at Funter Bay,
Admiralty Island.
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Platinum-Group Metals.—Goodnews Bay Mining Co., again the only
rimary producer of platinum in the United States, continued

Rred.g;ing operations 10 miles south of Platinum, Kuskokwim River
egion.

Scrap Metals.—Shipments of scrap metal were 10,864 short tons
valued at $167,399. Ferrous scrap went to Seattle, Wash. A small
quantity of nonferrous scrap was exported to Japan.

Silver.—As in other years, most silver produced was a byproduct of
gold mining. Ninety-six percent of the silver was obtamed from
placer mines, and 4 percent from lode mines, compared with 98 per-
cent from pfacer and 2 percent from lode in 1958. Production of
silver was 12 percent under 1958 because of declining gold recovery.
Major gold producers were also leading silver producers. United
States %melting, Refining and Mining Co., the principal gold and
silver producer, recovered silver as a byproduct of gold dredging in
the Fairbanks, Hughes and Fortymile districts, Yukon River region,
and in the Nome district, Seward Peninsula region. Silver was re-
covered from copper ore mined in previous years at the Kennecott
anine, Copper River region, and from gold ore mined in the Fairbanks

istrict.

Tungsten.—No tungsten ore or concentrate was shipped. Alaska
Metals Mining Co., Yukon River region, Hyder Mines, Inc., South-
eastern Alaska region and Kodiak Exploration Co., Kodiak region,
reported surface exploration work. Kodiak Exploration Co. sent out
small samples for milling tests. The company reported the samples
assayed 4 to 7 percent WO,.

Uranium Ore.—JOTT Mining Co. leased the Ross-Adams property
on Bokan Mountain, Prince of Wales Island, Southeastern Alaska re-
gion. At yearend, the company was preparing to ship ore to the Lake-
view Mining Co. plant at Lakeview, Oreg. Much of the ore produced
by the Kendrick Bay Mining Co. in 1957 from the same property was
not withdrawn from stockpile until 1959; therefore it was considered
as 1959 output for statistical purposes. The U.S. Army Corps of En-

ineers began constructing a 2,000-kw. nuclear powerplant at Fort
éreely, Yukon River region. This was the first such unit in Alaska.

MINERAL FUELS

Coal.—Tonnage of coal yielded by Alaska mines declined 13 percent
from 1958 ; value declined 15 percent. The lower output resulted from
large stockpiles remaining after recent warm winters and from the use
by military agencies of pre-Korean War coal stocks. Most of these
stockpiles were distant from the powerhouses, and it was anticipated
that the military authorities would not replace them. Underground
mining absorbed almost all decline; output dropped 42 percent com-
pared with 1958. Output from strip mines declimed only 8 percent.
The computed average annual temperature at Anchorage and Fair-
banks (tllmje chief coal-consuming areas) was 29.8° F. compared with
32.0° F. for 1958.

569113—60——7
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TABLE 16.—Production of coal, by fields
(In thousands)

Field
Total

Year Matanuska Nenana Barrow

Short tons| Value |Short tons| Value [Short tons Value |Short tons| Value

£ — 258 $3,055 381 $2, 690 1 $14 640 $5, 759
1956 o coommme e 269 3,273 457 3,055 1 46 727 6,374
1957 o e 237 2,047 604 4,337 1 12 842 7,296
b L S — 290 3,632 468 3,392 1 7 759 6,931
1959 - cemmmmmemeeee 251 2,977 409 2,892 - 660 5,869

An estimated 69 percent of Alaska coal production was sold for heat
and power at Ladd and Eielson Air Force Bases near Fairbanks and
Fort Richardson, and Elmendorf Air Force Base near Anchorage, and
other military bases in the State. Additional quantities of coal were
sold to local utility companies to produce heat and power and to
others for domestic heating and cooking. Retail prices at Anchorage
were $22.75 per ton for steam sizes and $24.70 for nut, delivered.
Coal pocket prices (retail) in Fairbanks were $13.85 per ton for
chestnut and stoker sizes, $14.85 for lump, and $5.00 for screenings.
An additional $4.00 was charged for drayage for the first ton, plus
$3.30 for each additional ton.

Two underground and six strip mines (excluding three producers
whose combined output was less than 1,000 tons) were active, com-
pared with four and seven, respectively, in 1958. Castle Mountain
Coal Co., active in 1958, had only minor production in 1959. Coal
output continued to come from the Matanuska field, Cook Inlet-
Susitna region, and the Nenana field (or Healy River), Yukon River
region ; there was very little production from the Barrow field. Strip
mines produced 82 percent of total output, and underground mines 18
percent, compared with 78 and 27 percent, respectively, for 1958.
The stripping ratio rose to 7.2:1.0 from 5.3:1.0 (revised figure) in
1958. Overburden ranged from 20 to 98 feet in depth. Average
value, at the mine, of all coal produced decreased from $9.13 a ton 1n
1958 to $8.89.

Of total coal production, 38 percent was cleaned, compared with 43
percent in 1958. The decrease is largely attributable to the smaller
tonnage of underground coal washed (19,000 tons in 1959, 42,000 tons
in 1958), and to closure of the Usibelli Coal Mines, Inc., washing
plant. ‘The Evan Jones underground mine (Matanuska field), closed
in May and was on a maintenance basis only for the remainder of the
year. The company was sold by the Lathrop Corp. (Anchorage) to
Western Reneline Corp. (San Francisco) late in 1959.

Jewell Ridge Coal Co. of Tazewell, Va., continued investigating
the Bering River coalfield, Copper River region. Work was confined
to opening old workings and obtaining tonnage samples for testing.

Petrolenm and Natural Gas.—Production of oil and gas reached a
significant level in 1959. By yearend, Standard Oil Co. of California,
operator of the Swanson River and Soldatna Creek units on the Kenal
Peninsula, was investigating the feasibility of a petroleum pipeline
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from the Kenai fields to tidewater on Cook Inlet. Of the 3,000-barrel-
per-day minimum productive capacity needed to justi% the line, the
company had developed almost 2,000 barrels per day. Six wells were
spudded during 1959 in the Swanson River unit, resulting in three
groducers, two dry holes, and one drilling at yearend. On the last

ay of the year, Well 1427 was spudded in the Soldatna Creek unit.

TABLE 17.—Acreage under oil lease®

(In thousands)
Year Acres Year Acres
1954 1,833 || 1957 6, 516
1955, 2,519 || 1958 27, 900
1956. 2,815 || 1959. 34, 265

1 Data from Bureau of Land Management and Geological Survey, U.S. Dept. of the Interior.

Sixteen wells were spudded in the State during the year, and five
wells previously spudded were deepened. Of the 21, 4 were drilling
at yearend, 8 were commercial gas wells, 8 producing oil wells, 4 under
test or hydrofracing, and 7 were dry holes. Total footage drilled was
141,933.

Development contracts were approved by the Secretary of the In-
terior for tracts to Richfield Oil Corp. in the Katalla-Yakataga area;
Union Oil Co. of California and Ohio Oil Co. in the Knik Arm area,
Cook Inlet-Susitna region ; General Petroleum Corp. in the Becharof-
Egegik area, Bristol Bay region; and Pan American Petroleum Corp.
in the Kuskokwim-Bethel Basin at Napatuk Creek.

After a public hearing in July on proposed rules and regulations
for oil and gas leasing on State-owned lands, State regulations were
adopted, effective September 14, 1959. Provision was made for both
competitive bidding and noncompetitive leasing of lands. On Decem-
ber 10, the first sale of offshore leases was held. Tracts that had been
nominated earlier by interested parties were offered on a competitive-
bid basis. The State received more than $4 million for 32 tracts in
the Cook Inlet and Wide Bay areas. Union Qil Co. of California and
Ohio Oil Co. submitted the highest bid, a joint offer of slightly more
than $1 million for a 2,026-acre tract south of the Kenai River. (The
total successful joint bid was $2,542,615 for 10,936 acres.) The next
closest bid on the same tract was $6,078. Phillips Petroleum Co.,
Standard Oil Co. of California with Richfield Oil Corp., Texaco, Inc.,
General Petroleum Corp. with Continental Oil Co., Pan American
lf)ft(aité'oleum Corp., and I’ghell Oil Co. were among other successful

idders.

The 10-company offshore cooperative geophysical survey in the
Cook Inlet area was completed in May. Resu.}l)ts were not announced.

Perhaps the most significant event of the year in petroleum and
natural gas was the discovery by Union-Ohio of commercial gas in
the Kalifonsky Beach area on the Kenai Peninsula. Three wells in
the joint-venture Kenai unit tapped gas in commercial quantities be-
tween 3,000 and 6,000 feet. After completing the third well late in
the year, Union-Ohio suspended further drilling. Company officials
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announced that potential production was enough to meet anticipated
demand for several years. Anchorage Gas Corp. entered into a con-
tract with Union-Ohio for the purchase of gas at the wellhead; later
in the year, Anchorage voters approved a franchise to distribute gas
in Anchorage and surrounding areas. The company planned a 65-
mile, 12-inch line across Turnagain Arm from the Kenai field ; terms
of the franchise required service to be available by December 1961.

Natural-gas consumption increased in 1959, primarily because the
Puget Sound and Drake powerplant supplying company and Arctic
Research Laboratory power requirements at Barrow converted to
natural gas, produced from the South Barrow field (Naval Petroleum
Reserve No. 4). Diesel equipment formerly used was to be held on
a standby basis.

In September the Secretary of the Interior announced that 9,000
acres of the buffer zone between the Gubic field and Naval Petroleum
Reserve 4 would be opened for leasing. No date was set for the sale.
Colorado Oil and Gas Corp., lessee on most of the Gubic structure,
previously announced that a $40 million pipeline from the field to
Fairbanks would be warranted with the release of the buffer zone
and a contract with the military for sale of gas. Subsequent discovery
of natural gas on the Kenai Peninsula provided an alternate source
of supply. Fairbanks voters approved a franchise for distributing
gasin Fairbanks and surrounding areas.

NONMETALS

Clays.—Basic Building Products, Inc., Anchorage, Cook Inlet-
Susitna region completed a downdraft kiln started in 1958. The kiln
was oil fired and had a capacity of 20,000 to 25,000 brick and a firing
time of 6 days. Roman, regular, and firebrick, selling at 15 to 24
cents each, were produced from clays mined at Sheep Mountain.

Gem Stones—Raw jade for sale to lapidaries and collectors was
mined on Dahl Creek, Shungnak district, Northwestern Alaska re-
gion, by C. E. Stout. Shungnak Jade project continued to purchase
jade produced on the Shunknak and Kobuk Rivers and on Dahl Creek
from Eskimo claim owners. The project, operated by Eskimos 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 and for export to Germany. Small quantities
of mineral specimens, including petrified wood and garnet, were col-
lected and sold to mineral dealers and hobbyists.

Sand and Gravel.—The tonnage of sand and gravel increased 38 per-
cent, and its value increased 36 percent over the figures for 1958.
The increases occurred despite a carpenter strike, which hampered
construction activity for much of the season. Operations of the
Bureau of Public Roads, chiefly in the Cook Inlet-Susitna and Kenai
Peninsula regions, accounted in large part for the increases.
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TABLE 18.—Sand and gravel sold or used by producers, by uses

(In thousands)
1958 1959
Use
Short tons Value Short tons Value
Sand:
Structural 94 $191 88 $283
Paving. 219 569 378 908
Gravel:
Structural 118 190 879 1,040
Paving. 3,581 2,649 4,166 2,611
Railroad ballast 203 254 170 133
Other sand and gravel 1____. 40 18 178 290
Total. 4,255 3,871 5,859 5,265

1 Includes (1958) fill and roofrock gravel and blast and engine sand; (1959) fill and “Other construction’”
sand, and ‘‘Other construction’ gravel.

Average value per ton was 90 cents, compared with 91 cents in
1958. Of the output, 1.26 million tons (22 percent) with a value
of $2.60 per ton was washed, compared with 390,000 million tons (9
percent) and* $1.93 respectively, for 1958. Value of unwashed sand
and gravel was 43 cents per ton (81 cents for 1958). Thus, the
value comparison of 90 to 91 cents is a result of a chance balancing
of fluctuating values rather than of stabilized pricing in the indus-
try. Value of sand and gravel in Alaska varied greatly according
to local operating conditions; one report from the Aleutian Islands
region listed 7,797 tons at a value of $194,925 ($25 per ton). Eleven
commercial producers and six Government agencies (or their con-
tractors) produced sand and gravel, compared with eight commercial
and six Government producers in 1958. Commercial producers in-
cluded the Alaska Railroad, an agency of the U.S. Department of
the Interior, which was considered as a commercial producer for
comparability with data published for the other States.

The major producers of sand and gravel remained the Bureau of
Public Roads, U.S. Department of Commerce, and the Corps of
Engineers, Department of the Army. Sand and gravel produced
by Government agencies or their contractors was 89 percent of the
total output, compared with 87 percent in 1958.

TABLE 19.—Stone sold or used by producers, by uses

(In thousands)
1958 1959
Use
Short tons Value Short tons Value
Crushed and broken:
RIPraP-ccccccmcccmcacene 324 $965 77 $85
Concrete and roadstone. 291 1,100 12 292
Total. 615 2,065 89 377

Stone.—Tonnage and value of stone output decreased 86 percent and
82 percent, respectively, from 1958. The decrease reflected reduced
activity in harbor and flood-control work by the Corps of Engineers,
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Department of the Army. The entire stone output came from quarries
operated by Government agencies or their contractors. The Alaska
Railroad, owned and operated by the U.S. Government, was the only
producer classified as commercial, permitting data for stone in Alaska
to be comparable with that of the other States.

The major part of the output (78 percent) came from quarries of
the Bureau of Public Roads for use as riprap.

REVIEW BY REGIONS

Regions and districts used in this report conform to the boundaries
defined in a report ° published in 1954.

As in past years, the Yukon River region was foremost in value of
mineral production. The Cook Inlet-Susitna, Kuskowim River, and
Southeastern Alaska regions were next in importance. There was no
mineral production reported from the Alaska Peninsula or Bering Sea
regions.

Alaska Peninsula.—Humble Oil and Refining Co. (with Shell Oil
Co.) drilled 1,300 feet during the year on Bear Creek No. 1, north-
;ast of Wide Bay, before plugging and abandoning the well at 14,375

eet.

Aleutian Islands.—Stone and sand and gravel were the only mineral
commodities produced. Value of production increased 31 percent over

1958.
TABLE 20.—Value of mineral production in Alaska, by regions*

1958 1959

Region (thousands)|(thousands)| Minerals produced in 1959 in order of value
Alaska Peninsula. .ccoeceeeeaaee [© TN P —
Aleutian Islands..-..- $430 $564 | Stone, sand and gravel.
Bristol Bay-......- @ 98 | Sand and gravel, gold.
Cook Inlet-Susitna. 4,418 5,084 | Coal, sand and gravel, gold, stone, clay, silver.
Copper River. 365 184 | Sand and gravel, gold, copper, silver.
Kenai Peninsul: 104 745 | Sand and gravel, crude petroleum, natural gas.
Kodiak Island..- 1,143 44 | Sand and gravel.
Kuskokwim River------._.o_.. 1,824 1,994 | Mercury, platinum-group metals, gold, silver,

sand and gravel.
Northern Alaska. - 14 16 | Natural gas.
Northwestern Alaska. - 31 19 | Gem stones, gold, silver.
Seward Peninsula... - 1,396 1,231 | Gold, sand and gravel, stone, silver.
Southeastern Alask: - 1, 966 1,928 Sanc%dang gravel, uranium, stone, gem stones,
: gold, silver.
Yukon River. . cocoecmaeaee 9,759 8,588 | Gold, coal, sand and gravel, silver, gem stones.
07 ) O 21, 450 20, 495

1 No mineral production from Bering Sea Region.
2 Less than $1,000.

Bristol Bay.—Humble Oil and Refining Co. continued exploring the
Humble Kemuk Mountain iron claims. General Petroleum Corp.
plugged and abandoned Great Basins No. 1 well near Lake Becharof,
at 11,080 feet. Great Basins No. 2, 14 miles from No. 1, was drilled
to 8,865 feet, then plugged and abandoned. General Petroleum
received a 5-year development contract covering 455,578 acres in the

¢ Ransome, Alfred L., and Kerns, Willlam H., Names and Definitions of Regions, Districts
and Subdistricts in Alaska: Bureau of Mines Inf. Cire. 7676, 1954, 91 pp.
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Bacharof-Egegik area from the Department of the Interior. Require-
ments included starting a well before December 31, 1959 and one well
in each of the following years except the fifth.

Cook Inlet-Susitna.—The region ranked second in value of mineral
production in the State. Coal and sand and gravel accounted for
almost all of the $5.1 million value of production. Total value of
other mineral commodities produced (gold, silver, stone, clay) was
less than $20,000.

Value of coal production decreased 16 percent from 1958; tonnage
decreased 13 percent. The average value per ton was $11.84, com-
pared with $12.16 for 1958. Coal mined in the region came from the
strip mines of Evan Jones Coal Co., Mrak Coal Co., and Pioneer
Mining Co., Inc., and from the underground mine of Evan Jones.
The Evan Jones underground mine was shut down early in the year,
and output of underground coal dropped 56 percent. Pioneer Mining
Co., Inc., installed a secondhand jig-washing plant during the year.
All coal production for the region was from the Mantanuska field.

A report was published on mine fires at inactive coal mines,” includ-
ing references to controlling the fire at Premier No. 5, Moose Creek.
The Alaska work was done in 1954. A report on the Beluga River
coalfield ® was placed on open file. Six diamond-drill holes, ranging
from 93 to 252 feet deep, and totaling 1,085 feet, were drilled to explore
a coal seam outcropping 4 miles northeast of Beluga Lake. Four of
the holes cut the outcrop seam, one cut a 28-foot seam believed to
underlie the outcrop seam, and one was blank. From the drilling, true
thickness of the clean coal was estimated at 44 feet. Indicated reserve
over a strike length of 1,600 feet and to an overburden depth of 171
feet was estimated at 1.6 million tons.

The pits of the Cook Inlet-Susitna region were again the chief
producers of sand and gravel in Alaska. Six commercial producers
and four Government agencies produced 2.2 million tons valued at
$2.1 million. The Bureau of Public Roads was the leading producer
both in tonnage and value.

Alaska Consolidated Oil Co., Inc., drilled the Zappa No. 1 at Iniskin
Bay, spudded on Christmas Day 1958, to 11,200 feet. The company
drilled 10,973 feet in 1959. In August Anchorage Gas and Oil Devel-
opment Co., Inc., spudded Rosetta No. 4, 30 miles north of Anchorage.
The well, drilled to 1,624 feet, was put under a drill-stem test in
October; no results were released. Union Qil Co. of California and
Ohio Oil Co. were awarded a development contract covering 229,000
acres in the Knik Arm area northwest of Anchorage. Three wells
had to be drilled within 4 years.

Basic Building Products, Inc., completed constructing a 20,000 to
25,000 brick downdraft kiln at Anchorage. The company mined a
small quantity of clay at Sheep Mountain in 1959. This was mixed
with clay stocked at the plant and used to produce roman, regular,
and firebrick; starting-up difficulties held production to a low level.

7 Jolley, T. R., and Russell, H. W., Control of Fires in Inactive Coal Deposits in Western
United States, Including Alaska, 1948-58; Bureau of Mines Inf. Cire. 7932, 1959, 22 pp.

8 Warfield, S., Summary of Core Drilling Results, Beluga River Coal Field : dpen-ﬁle
report, Bureau of Mines, 1959.
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Transfer of Alaska Railroad’s interest in the Knik Arm thermal
powerplant to Chugach Electric Association was approved by the
Federal Government. Alaska Railroad had a 31-percent interest in
the 14,500-kw. plant on Ship Creek. Payment (about $2.3 million)
was to be out of revenues from the sale of electricity and steam to the
Alaska Railroad, Native Hospital Service, and other customers. The
Bureau of Public Roads contracted for aerial photography, surveys,
and mapping of a 140-mile segment of the proposed Anchorage-Fair-
banks Highway via Broad Pass. The work completed the preliminary
engineering study of the project.

Discovery of a molybgenum deposit in the Hayes River area west
of Anchorage was reported. Examination work to evaluate the
deposit was planned during the 1960 season.

Copper River.—Value of minerals produced in the region was less
than 1 percent of the total for the State. Sand and gravel accounted
for 67 percent of the value of output; gold, copper, and silver, the
balance.

A development contract to Richfield Oil Corp. covering 571,000
acres (the balance of the acreage formerly held by Phillips Petroleum
Corp. in the Katalla-Yakataga area) was approved by the Secretary
of the Interior. Phillips drilled three wells before abandoning the
area in 1957. Richfield had earlier received a contract on approxi-
mately one-half of the original Phillips holdings.

Richfield completed preparatory work and spudded Kaliakh Unit
1 near Yakataga, Yentna gistrict; the well was drilling at 5,493 feet
at yearend. It is about 50 miles from the nearest well drilled by
Phillips and some 75 miles east of the old Katalla field, which pro-
duced 154,000 barrels of oil from shallow depths from 1903 to 1933.
Setting-up costs, including 23 miles of road and bridges over the
Duktoth and Kaliakh Rivers, were reported at $1.5 million.

Jewel Ridge Coal Co. of Tazewell, Va., continued exploratory work
in the Bering River coalfield. Intense faulting and crushing present
problems both in establishing reserves and in developing a feasible
method of exploiting the coking coal. The field is 50 miles southeast
of Cordova and 12 miles northeast of Katalla.

The Bureau of Public Roads produced 273,000 tons of sand and
gravel valued at $123,000, a decrease of 39 percent in tonnage and 57
percent in value from 1958. No other production was recorded.

Kenai Peninsula—Sand and gravel was the leading mineral com-
modity in terms of value, and crude petroleum was second. Inter-
est, however, centered on developments in petroleum and natural gas.

Union-Ohio’s discovery of commercial gas in Kenai Unit 14-6 and
the development of additional producing wells by Standard Oil Co.
of California (with Richfield Oil Corp.) in the Swanson River Unit
highlighted activities in the region for 1959. Kenai Unit 14-6,
spudded late in May, was drilled to 15,047 feet, a depth record for
Alaska. While the well was being drilled at a depth of 4,232 feet
and the drill crew was pulling out of the hole, the well blew out.
Approximately 10 hours of countermeasures were required to control
the well. Drilling was then resumed, but no petroleum was found.
Company officials announced an indicated flow of 31 million cubic feet
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of gas per day (7-inch choke, 1,650 p.s.i.) from the 4,500-foot hori-
zon. Kenai Unit 34-31, spudded in October, was drilled to 5,809 feet;
flow reportedly was 17 million cubic feet per day é%-inch choke,
1,250 p.s.i.) from 4,700 to 4,800 feet. Well 83-30, spudded in Novem-
ber and drilled to 5,011 feet, reportedly flowed at the rate of 15 million
cubic feet per day (84-inch choke, 800 p.s.i.) from the 4,250-foot hori-
zon. Anchorage Gas Corp. contracted with Union-Ohio to take de-
livery of gas of 950 B.t.u. or higher at the wellhead for distribution
in Anchorage and surrounding areas. Anchorage Gas was to handle
gathering, dehydrating, and transportation to market. Initial pres-
sures were thought to be high enough for transport without booster
compressors, at least during the early life of the project. A 65-mile,
double, 12-inch line across Turnagain Arm from the Kenai Peninsula
was planned. Anchorage voters approved a distribution franchise
to Anchorage Gas Corp. calling for service to be available by Decem-
ber 1961. Union-Ohio reportedly considered liquefying some of the
gas to obtain additional markets. Shipment to the Orient also was
being considered.

Standard Oil Co. of California, operator of the Swanson River
Unit, added three producing oil wells to the two already producing
at the beginning of the year. Total productive capacity at the end
of the year was almost 2,000 barrels per day. Swanson River Unit
34-16, spudded in January, was drilled to 12,582 feet. It was plugged
and abandoned as a dry hole; 14-15, drilled to 11,460 feet, had an
initial flow of 100 barrels per day. Well 82-15, spudded in August
and drilled to 11,982 feet, was reported flowing at 1,300 barrels per
day from 11,400 feet. A third producing well, 12-27, came in at more
than 400 barrels per day from 11,500 feet. The well, spudded in July
and drilled to 11,500 feet, was reported as having indications of com-
mercial gas at 7,600 feet. Wells 32-22 and 14-27 were drilling at
yearend. Standard also spudded Soldatna Unit 414 on the last day
of the year. Tentative plans for a 22-mile, 8-inch pipeline from the
Kenai fields to Nikishka on Cook Inlet were being considered by
Standard. The project, estimated to cost $4 million, included a wharf,
storage capacity for 240,000 barrels, and other terminal facilities.

Halbouty Alaska Oil Co. and King Oil Co., Inc., spudded the Hal-
bouty-King No. 1 about 5 miles southwest of Standard’s Swanson
River discovery well in January. The well, drilled to 12,037 feet,
was plugged and abandoned in May.

A total of 11 wells were spudded in the region, and 100,602 feet
of hole was drilled. Two wells were dry holes, three commercial gas
wells, three producing oil wells, and three were drilling at yearend.

Sand and gravel produced was 969,000 tons valued af $450,000.
The Bureau of Public Roads was credited with more than 99 percent,
both on tonnage and value basis. There were no commercial pro-
ducers of record.

The Corps of Engineers, U.S. Department of the Army, announced
that a study was underway on the feasibility of a power project to be
built on Bradley Lake northeast of Homer. The study was part of a
survey of civic Improvement projects in the Cook Inlet Basin, Initial
investigation indicated some 23,000 kw. of low-cost prime power
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available from a basic development of Bradley lake drainage and
substantial additions from auxiliary downstream sites.

Kodiak.—Minor quantities of sand and gravel constituted the entire
mineral output of the region. All production was by the U.S. Navy.

Kuskokwim River.—The region ranked third in the State in value
of mineral output. Mercury, platinum-group metals, and gold ac-
counted for virtually all value. A small quantity of sand and gravel
was produced. :

Alaska Mines and Minerals, Inc. (formerly DeCoursey Mountain
Mining Co.) operated the Red Devil mine on the Kusko in River,
Aniak district, Georgetown subdistrict, throughout the year. The
Red Devil was the major mercury producer in the State. Its pro-
duction was more than 10 percent of the national total. Alaska
Mines and Minerals continued developing the lower sections of the
main Red Devil mine and explored the Rice series through the Rice
shaft. On the 450 level of the Red Devil, the company sunk a 115-
foot winze on the Mary Jane oreshoot and was preparing to mine the
Girlie and B series veins below the 450 level. Recovery of mercury
from condenser soot, always a major problem at Red Devil, was
tremendously improved; cost was reduced by introducing a cyclone
for batch treating the soot. Heated and conditioned pulp was
cycloned at 40 p.si. in a closed circuit with an agitator. yclone
underflow was mercury ready for cleaning and bottling; overflow
after batching (about 2 percent mercury) was returned for furnacing.
This successful use of a cyclone on what had been a very difficult
soot-recovery problem may be an innovation in the industry.

Goodnews Bay Mining Co. again was the only primary producer of
platinum in the United States. The company dredged platinum-
group metals from placers in the Goodnews Bay district. A small
quantity of gold was recovered as a byproduct.

New York-Alaska Gold Dredging Corp. continued placer opera-
tions at Nyac, Aniak district. The company had three dredges active
in the 1959 season.

Pan American Petroleum Corp. received approval from the U.S.
Department of the Interior for a 465,000-acre development contract
in the Napatuk Creek area, Bethel district. The contract called for
a minimum expenditure of $950,000 and drilling three wells, the first
to be spudded before March 1,1961. Bristol Bay Oil Co., Sunray Mid-
Continent Oil Co., and Empire State Oil Co. held acreage in_the
Napatuk Creek area. Pan American confined 1959 work to core-hole
drilling 1,200 feet of hole.

Northern Alaska.—A small quantity of coal (less than 1,000 tons)
was produced at Meade River for consumption at Barrow. Gas wells
on Naval Petroleum Reserve 4 supplied 132,222,000 cubic feet of na-
tural gas, valued at $16,000 to Government agencies and to the Puget
Sound and Drake powerplant at Barrow. Consumption rose 263 per-
cent over 1958, primarily because the Puget Sound and Drake power-
plant converted to natural gas.

A report, “Recoverable Petroleum Reserves in the Umiat Struec-
ture, Naval Petroleum Reserve No. 4, Alaska,” by the Bureau of
Mines, was placed in open file. The report estimates recoverable re-
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serves of 122 million barrels of petroleum in the Umiat structure. A
second report ,® containing crude oil analysis of 20 samples from 5
areas on the Arctic slope, was published. Results of analyses shows
that oils produced in the five areas vary greatly in physical character-
istics and chemical composition.

Northwestern Alaska.—Gem stones and gold were the only mineral
commodities produced. Value was minor—less than 0.1 percent of the
total value of the State’s mineral output.

Bear Creek Mining Co. (a subsidiary of Kennecott Copper Corp.)
continued examination of copper deposits at Ruby Creek, Shungnak
district, north of the Arctic Circle. The deposits were discovered in
1901 by placer miners. After some initial interest and exploration, the
area laid dormant until 1948, when a radiometric anomaly was found.
The showing proved to be localized in one or two spots, but explora-
tion showed copper mineralization to be more widespread than pre-
viously supposed. Bear Creek began examining the area in 1957. Be-
sides geological and geophysical work, 35 diamond-drill holes totaling
more than 27,000 feet had been sunk to probe for copper.

Seward Peninsula.—Gold, as in past years, was the leading mineral
commodity produced, enabling Seward Peninsula to retain fifth rank
in value of production among the regions of the State. Sand and
gravel, stone, and silver made up the remainder of the value of the
region’s mineral output ; total value of the three was only $26,000.

In the Nome district, United States Smelting, Refining and Mining
Co. operated dredge 6 on the submarine beach deposit. No. 5 was
floated to a new location in naturally thawed ground late in the season.
No. 1 was retired to be cannibalized for spare parts. Thawing opera-
tions at Nome ceased ; dredging was scheduled to finish at the end of
the 1961 season unless the economic factors affecting the gold-mining
industry should change.

Nugget Mining Co. Inmachuk Mining Co., Lee Brothers Dredging
Co., and Lucky Syndicate each operated a dredge in the region. Nug-
get Mining Co. was working bench gravels and old tailings in the
Niukluk River, Council district. Inmachuk Mining dredged stream
gravels on the Inmachuk River, Fairhaven district. Lucky Syndi-
cate worked stream gravels on the Kougarok River, Kougarok dis-
trict, and Lee Brothers worked stream gravels on the Solomon River,
Nome district. Nonfloat plants were operated by Far North Develop-
ment Co., Fairhaven district, N. B. Tweet & Sons, Kougarok district,
and Patrick J. Bliss, Koyuk district, among others.

The Bureau of Mines issued three published reports and one open-
file report on the tin resources of the region.

° McKinney, C. M., Garton, E. L, and Schwartz, F. G., Analyses of Some Crude Oils
From Alaska : Bureau of Mines Inf. Cire. 5447, 1959, 22 pp. .

10 Mulligan, John J., Tin Placer and Lode Investigations, Ear Mountain Area, Seward
Peninsula, Alaska; Bureau of Mines Rept. of Investigations 5493, 1959, 53 pp.

Mulligan, John J., Sampling Stream Gravels for Tin, Near York, Seward Peninsula,
Alaska : Bureau of Mines Rept. of Investigations 5520, 1959, 25 ﬁp.

Mulligan, John J., and Thorne, Robert L., Tin-Placer Sampling Methods and Results,
ICgEPSe légountaln District, Seward Peninsula, Alaska: Bureau of Mines Inf. Circ. 7878,

) D.

Wells, % R., and Sterling, F. T., Prellmimu'ly Concentration of Tin-Bearing Placer

Tailing: Bureau of Mines Open-file rept., April 1959,
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Southeastern Alaska.—The region ranked fourth in the State in value
of mineral production. Sand and gravel, uranium, and stone were the
leading mineral commodities. Value of total mineral production was
essentially unchanged from 1958. Output of sand and gravel, 736,000
tons valued at $1.04 million, accounted for 54 percent of the value of
minerals produced. The U.S. Army Corps of Engineers and the U.S.
Bureau of Public Roads were the major producers. Commercial pro-
duction of record, as opposed to production from Governmental agen-
cies, was minor. Value of uranium credited to the region was from
ores produced in past years and processed in 1959. Credits in account-
ing are made in the year of processing rather than when actually pro-
duced. Late in the season, JOTT Mining Co., Oklahoma City, Okla.,
took over the Bokan Mountain uranium deposit of Kendrick Bay
Mining Co. on Prince of Wales Island. No ore was shipped in 1959.

Interest in the iron-ore deposits of the region continued to be strong.
Nine companies or individuals conducted examination or exploration
projects in 1959. Local newspapers reported that Klukwan Iron Ore
Corp. (under option to Coluxfllly)ia, Iron Mining Co.) shipped 5,000 tons
of magnetite concentrate from its Klukwan deposit, 22 miles north-
west of Haines, for metallurgical testing. The concentrate was pro-
duced in previous years.

Mt. Cloud Iron Co., Inc., conducted a drilling program on the Ptar-
migan lode claims on the North Bradfield River. Preliminary drill-
ing results did not appear favorable.

Mt. Andrew Mining Co. and Prince of Wales Mining Co. continued
development activities at the Mt, Andrew and Poorman mines, and
exploration at the Salt Chuck mine—all on Prince of Wales Island.
These companies also conducted an airborne magnetometer survey and
a geological and geophysical mapping program.

oneta Porcupine Mines, Ltd., explored the Sundum Chief copper-
zine deposit on the west slope of Sundum Mountain, 45 miles southeast
of Juneau. The company completed 5,394 feet of diamond drilling
and 245 feet of trenching.

Other major companies active in 1959 were Columbia Iron Mining
Co., Fremont Mining Co., and Owen Ore Co.

Colorado Oil and Gas Corp. deepened Yakutat No. 8 well to 10,700
feet (146 feet drilled in 1959) before plugging and abandoning it.
The company reported a gas show but no oil.

Yukon River.—Mines of the Yukon River region supplied 42 percent
of the mineral production of Alaska. Gold, coal, and sand and gravel
were the leading mineral commodities. The value of gold produced
declined 2 percent; that of coal 15 percent. Total value of mineral
production for the region declined 12 percent because of the reduced
output of coal. The value of sand and gravel increased 3 percent.

A report ** was published on Alaskan placer mining methods and
costs using hydraulic and mechanical excavation equipment with non-
floating washing plants. The report was the first study of certain
types of placer mining operations in Alaska since a comprehensive

11 Thomas, Bruce I., Cook, Donald J., Wolff, Ernest, and Kerns, Willlam H., Placer Mining
in Alaska : Bureau of Mines Inf. Circ. 7926, 1959, 34 pp.
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bulletin * in 1927. History and production, operating factors includ-
ing labor conditions and wage rafes, cost figures, and specialized meth-
ods developed in the last 30 years were discussed. Well illustrated,
the report showed modern equipment and techniques at work in the
placer fields of the State. .

There were 12 dredges digging gold in the region. United States
Smelting, Refining, and Mining Co. was again the leading gold pro-
ducer in the Yukon River region, as well as in the State. The com-
pany operated six dredges in the Fairbanks district; one at Hogatza
River, Hughes district; and oneat Chicken Creek, Fortymile district.
The company’s Pedro Creek dredge was moved by truck over the

- Alaska Highway from Fairbanks to Chicken Creek. The move
started July 4, and dredging operations were underway at the close of
the season. Others mining by dredge were Alluvial Golds, Inc., on
Coal Creek, and JAK Mining Co. on Crooked Creek, Circle district;
Otter Dredging Co. at Flat, %ditarod district; and Minalaska, Inc. at
Ophir, Innoko district. Dredges accounted for 81 percent of the gold
output of the region.

Output of nonfloat plants (dryland dredges) contributed 18 percent
of the value of the region’s gold production. Strandberg & Sons
(Eureka and Black Creeks, Hotsprings district ; Indian River, Hughes
district; and Colorado Creek, Innoko district), Long Creek Minin
Co. (Long Creek, Ruby district), Wolf Creek Mining Co. (Wolf an
Fish Creeks, Fairbanks district), Redstone Mine (Livengood Creek,
Tolovana district),, and Flat Creek Placers (Flat Creek, Iditarod dis-
trict) were among the leading nonfloat producers.

Gold lode mining in the region was at low ebb. The Little Squaw
Mining Co. was active in the Chandalar district, and some drifting
was reported on the Mikado and Little Squaw veins. Arctic Alaska
Fisheries and Enterprises, Inc., worked a vein newly discovered by
%eochemical prospecting methods on the Homestake property, Fair-

anks district. Ore was mined from surface cuts and milled at the
Cleary Hill stampmill.

Three strip mines and one underground mine produced coal durin
the year. With the closing of the Evan Jones at Jonesville, Cooﬁ
Inlet-Susitna region, early in the year, Suntrana Mining Co.’s Sun-
trana mine was the only active underground coal mine in Alaska,
(Meade River Coal Co. mined a small tonnage of coal at Meade River
near Barrow). Arctic Coal Co., Cripple Creek Coal Co., and Usibelli
Coal Mine, Inc., operated strip mines in the Healy River field.

Benedum and Associates, a joint venture of several independent oil
companies, spudded Nulato Unit 1, Anvik district, about 14 miles from
the Yukon River. The well was down 1,850 feet at yearend.

Chatanika Power Co., organized by Fairbanks business men, pur-
chased the Davidson ditch from United States Smelting, Refining and
Mining Co. The company installed a modern hydroelectric plant at
the Chantanika siphon, using water under a 550-foot head. The plant

12 Wimmler, N. L., Placer Mining Methods and Costs in Alaska : Bureau of Mines Buolletin
259, 1927, 236 pp.
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went onstream in August at 1,600 to 1,700 kw. Power was sold to
United States Smelting, Refining and Mining Co., for its Engineer
Creek dredge, and to the City of Fairbanks; 6 months of operation
(summer) was planned.

The U.S. Army Corps of Engineers began installing a nuclear
powerplant (APPR-1) at Fort Greely near Big Delta. The unit will
develop 2,000 kw., of which 1,700 will be net output, as well as a con-
siderable quantity of steam for s;i)ace heating. The plant is being built
as a pilot unit to work out problems arising from operation in the
arctic climate. Construction was considerably behind schedule at the
end of the year because of a prolonged strike.



The Mineral Industry of Arizona
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5

RIZONA again accounted for one-half of the Nation’s total
A copper output as copper supplied $264.2 million (81 percent)
of the State’s $326.8 million value of mineral production.
Copper production declined 11 percent, because of the Iabor strike
which closed several important mines the last 4 months of the year,
but value of output increased slightly. Principally because of the
increase, the total value of mineral output in the State advanced 4
percent. Output of metals (mainly copper; byproduct gold, silver,

TABLE 1.—Mineral production in Arizona !

1958 1959
Mineral Short tons Short tons
unless Value (unless Value
otherwise |(thousands)| otherwise |(thousands)
stated) stated)
Beryllium concentrate. gross weight._. 18 $10
Clays 2 thousand short tons. . 119 . 179 120 $179
Coal R do___ 8 54 7 63
Copper (recoverable content of ores, ete.)- . ..___......_ 485, 839 255, 551 430, 297 264, 202
Gem stones. 3) 86 [© 88
Gold (recoverable content of ores, etc.).__troy ounces. . 142,979 5,004 124, 627 4, 362
Lead (recoverable content of ores, ete.)-—...____.._____. 11,890 2,782 9,999 2, 300
Lime_ L ___ thousand short tons. _ 126 1,817 123 1, 666
Manganese ore and concentrate (35 percent or more Mn)
gross weight __ 62,279 5,220 68,183 5,727
Manganiferous ore and concentrate (5 to 35 percent Mn)
gross weight.. 1,455 32 10, 693 234
Mercury. 76-pound flasks. _ 53 12 *) (O]
Mica (serap) - 1,717 25 3,069 55
Molybdenum (content of concentrate)
th d pounds. 2,320 2, 827 3,181 4,019
Pumice.. thousand short tons. . 401 1,025 487 1,153
Sand and gravel. ... - do 12,208 9, 526 13,458 11, 966
Silver (recoverable content of ores, ete.)

: thousand troy ounces. . 4,685 4,240 3,898 3, 528
Stone. thousand short tons_. 1,528 2,731 2, 468 3,998
Uranium ore._._.. 257,756 7,049 253, 390 6, 309
Zine (recoverable content of ores, ete.) - - _____________ 28, 632 5, 821 37,325 8, 585
Value of items that cannot be disclosed: Asbestos,

cement, clays (bentonite), feldspar, fluorspar (1958),

gypsum, nitrogen compounds (1958), perlite, petro-

leum, pyrites, tungsten concentrate (1959), vanadiam,

and values indicated by footnote 5 11,734 9, 837
Total Arizona b, 314, 520 326, 888

b 1 Proguctio)n as measured by mine shipments, sales, or marketable production (including consumption
y producers).

2 Excludes bentonite; value included with “Items that cannot be disclosed.”

3 Weight not recorded.

¢ Figure withheld to avoid disclosing individual company confidential date; value included with “Items
that cannot be disclosed.” .

¢ Total has been adjusted to eliminate duplication in the value of raw materials used in manufacturing
cement and lime,

1 Commodity-industry analyst, Region III, Burean of Mines, Denver, Colo.
103
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and molybdenum from copper mining; lead, zine, manganese ore, and
uranium ore) furnished 92 percent of the total value of mineral pro-
duction, and output of nonmetals (primarily sand and gravel, cement,
stone, lime, and pumice) and fuels (coal and petroleum) supplied the
remaining 8 percent.

Employment and Injuries—According to the Arizona Employment
Security Commission, employment in copper mining (including the
Kennecott Copper Corp. Hayden smelter) averaged 13,500 each month
for the first 7 months of the year, dropped to 11,800 in August because
of a labor strike at several of the major copper operations and aver-
aged 6,800 each month for the last 4 months of the year as the strike
continued. Employment in copper smelting (excluding the Kenne-
cott Copper Corp. Hayden smelter) averaged 1,900 a month for the
first 8 months of the year and 750 a month for the last 4 months. A
report 2 on wage statistics and copper output in Arizona and U.S.
copper mines was published.

As shown in table 2, average hourly earnings, average weekly hours,
and average weekly earnings in copper mining increased substantially.

TABLE 2.—Employment data in mining and related industries*

[U.S. Department of Labor, Bureau of Labor Statistics and Unemployment Compensation Division,
Arizona Employment Security Commission]

Annual Percent of | Average Average Average
average total non- hourly weekly weekly
Industry employment | agricultural earnings hours earnings
1958 1959 | 1958 | 1959 | 1958 | 1959 | 1958 | 1959 1958 1959
Mining 215,900 | 13,400 |25.6 | 4.4 ®) ) ®) [©)] ) ®)
Copper mining.._..----- 213,600 | 11,000 | 4.8 | 3.6 |$2.40 [$2.53 | 39.76 42,82 [2$95. 40 | $108.15
Other mining and
QUAITYINg —coocoemmmane 2,300 | 2,400 .8| .8| ® | ©® [©) O] ® ®
Manufacturing. .-~ , 46,100 [214.6 | 15.2 |22.30 | 2. 41 | 40.43 | 40.70 | 292.92 98.09
Copper smelting 51,500 .6 .512.28|2.40 | 41.00 | 44.27 | 93.40 106. 42
Other manufacturing....| 2 39,600 | 44,600 |2 14.0 | 147 @ ®) ) ®) ® ()
Contract construction....---| 2 26,600 | 28, 500 29.4| 9.4|3.12|3.28 | 37.88 | 36.87 | 118.25 120.19
Other nonagricultural......- 2199, 800 215,100 [270.4 | 71.0 | () ® O] @ ®) (O]

1 Proprietors, firm members, personnel of the Armed Forces, domestics, and other self-employed persons
are excluded.

1 Revised figure.

3 Data not available.

1 Excludes Kennecott Copper Corp. smelter at Ray and San Manuel Copper Co. smelter at San Manuel,
which have been included with copper mining. . .

i Excludes Kennecott Copper Corp. smelter at Ray, which has been included with copper mining.

The State mine inspector reported ® nine fatal injuries in under-
ground metal mines and four in open-pit operations for the year
ending November 30, 1959. Seven of the fatalities in underground
mines were caused by falling rock, one by a sloughing muck pile, and
one by electricity. Two fatal injuries in open pits were caused by
machinery, one by a premature blast, and one by haulage equipment.
In addition, in 158 underground and 42 open-pit accidents injured
employees lost 14 days or more.

2 Arizona Department of Mineral Resources, Wage Statistics and Copper Output—
Arizona and United States Copper Mines—Base Period (1947-49) Compared With 1957-59
Period : 1959, 10 pp.

3 Hershey, R. V. (Roy), Forty-Eighth Annual Report of the State Mine Inspector for
the Year Ending Nov. 30, 1959 : 1959, 28 pp.
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Legislation and Government Programs.—The Office of Minerals Ex-
ploration (OME) executed no contracts in Arizona. The closing of
the Government domestic asbestos purchase program at yearend 1958
adversely affected the asbestos industry throughout 1959. In October
an announcement was made by the Office of Civil and Defense Mo-
bilization that a limited quantity of chrysotile asbestos produced from
domestic deposits would be purchased for the national stockpile. No
asbestos was delivered under this program in 1959. Arizona’s man-
ganese industry came to a near standstill when the quota was reached
and the Government carlot purchase program for the national stock-
pile was halted on August 5.

REVIEW BY MINERAL COMMODITIES
METALS

Beryllium.—No production of beryl was reported.

Copper.—Arizona retained its position—held since 1910—as the lead-
ing copper-producing State ang accounted for one-half of the U.S.
copper output. Production (430,297 tons) declined 11 percent (55,542
tons), but as a result of an increase in price the value of output ($264.2
million) advanced 8 percent ($8.7 million). Copper accounted for 83
percent of the total value of metal output ($300.1 million) and 81
percent of the total value of mineral production.

Production of copper was 47,000 tons in January, increased to a
monthly high for the year of 51,000 tons in May, then fell to 29,000
tons in August because of the start of the prolonged strike. Monthly
output fell to a low of 17,000 tons in September but rose to 18,000
tons in October and November and to 21,000 tons in December. The
5 leading copper producers furnished 67 percent of the total output,
and the top 15 producers supplied 99 percent.

THOUSAND SHORT TONS
60
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Fieure 1.—Mine production of copper in Arizona, 1950-59, by months, in terms
of recoverable metal.

569113—60——8



106

MINERALS YEARBOOK, 1959

MILLION DOLLARS
500

A
400 (A
|\
\
\
\
‘\
300 \
\
Total value , -
200
~
100 7Ny
Ve A d
Vv
0
1930 1935 1940 1945 1950 1955 1960

F1eURE 2.—Value of mine production of copper and total value of mineral pro-
duction in Arizona, 1930-59.

TABLE 3.—Leading copper-producing mines in 1959, in order of output

Rank|Rank Source of copper
in in Mine District County Operator in 1959
1959 | 1958
1 1 | Morenci.... Copper Moun- | Greenlee..| Phelps Dodge Corp.| Gold-silver ore, cop-
tain. per ore, copper pre-
cipitates.

2 4 | New Cornelia._| Ajo-__._.______. Pima__.__|...__ s [+ . Gold tailings, gold-
silver ore, copper
ore.

3 2 | San Manuel.._.| Old Hat___.__.__ Pinal____. San Manuel Copper | Copper ore.

orp.

4 6 | Inspiration_...| Globe-Miami___| Gila.....__ Inspiration Consoli- | Copper ore, copper

dated Copper Co. precipitates.

5 3 | Lavender pit | Warren_..._____ Cochise...| Phelps Dodge Corp_ Do.

Copper
Queen.
6 5 | Ray pit....- Mineral Creek..| Pinal_.... K%nnecott Copper Do.
7 9 | Copper Cities..| Globe-Miami.._| Gila....._. M1am1 Cogper Co. | Copper ore.
Copper Cities
Division.
8 7 | Silver Bell Silver Bell___.__ Pima.___.. American Smelting Do.
Unit. and Refining Co.
9 Esperanza, Duval Sulphur & Do.
Potash Co.
10 10 | Pima___.... Pima Mining Co._... Do.
11 8 | Magma, Magma Copper Co . Do.
12 12 | Bagdad. Bagdad Copper Do.
13 11 | Miami......... anml C%)per Co. | Copper ore, copper
Miami Copper precipitates.
Division.
1 14 | Castle Dome |..... (o (s DR SO do--..| Miami Copper Co. | Copper precipitates.
dump. Castle Dome Di-
vision,
15 13 Dzlali%-Mineral Pima._......... Pima._.... Banner Mining Co..| Copper ore.
ill.
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TABLE 4.—Ore mined, waste and leach material removed, and total copper produc-
tion at prineipal copper open-pit and underground mines, in short tons?

Waste and leach material Total copper
Ore mined removed produced from
Mine all sources 2
1958 1959 1958 1959 1958 1959
Open pit:
Morenci_ .o_ooooeooaool 13, 039, 187 | 10, 513, 000 899, 850 18, 930, 000 96, 588 74,997
New Cornelia 7,711,440 | 9,823, 000 13, 691, 784 15, 060, 000 54,929 70, 949
Inspiration. 4,621,001 | 5,378,848 5, 462, 587 3, 993, 262 41,821 47,012
2% SR, 4,311,334 | 2,098, 888 39,912,120 37,419,324
Lavender... 4,027,522 | 3,170,000 , 439 4,773, 34,452 25, 551
Copper Cities. 2,768,390 | 3,060, 575 2,103, 31,809, 18, 036 18, 470
Silver Bell 3_._________._._. 2,748,600 | 2,776,400 3,342, 060 1, 602, 610 0]
Esperanza 3 53,216,383 4,917,331 6,545,400 |oceemaeo- (O]
Pima_ e 1,098,742 | 1,200,606 | 263 120,835 | 362,618,804 4 (*)
Bagdad 31,663,614 | 31,770,138 36,343,233 36,440,208 | 712,232 711,975
Castle Dome dump. 82,632 82, 451
Mission 3.... 1, 654, 650
Underground:

San Manuel . __...____.._ 11, 486,300 | 7,595, 867 74,701 4
Copper Queen......oo.... 499, 257 373, 395 , 265 19, 556
Magma 391, 084 276, 387 20, 651 13, 009
Miami 1, 870, 865 9998, 568 12, 700 10, 615
Daisy-Mineral Hill_.____. 121, 990 83,322 |.. 73,548 12,281

! Source: Company-published annual reports except where otherwise specified.

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

3 Source: Mining World Catalogue and Directory Number, Apr. 25, 1960, p. 102,

4 Figure withheld to avoid disclosing individualfcompany confidential data.

5 Wet weight.

¢ Cubic yards.

7 Gross metal in concentrate shipped.

8 Water leaching of mine dumps only.

9 Cessation of underground mining July 1, 1959, and conversion to in-place leaching.

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

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

(thousand Troy Value Troy Value

Lode | Placer |short tons) ounces |(thousands)| ounces |(thousands)
(thousands)
1950-54 (average).. ... 218 12 44,216 114,878 $4, 021 4,760 $4,308
1955. 173 7 52,710 127,616 4, 467 4,634 4,194
1956. 194 5 61, 044 146, 110 5,114 5,179 4, 687
1957_ 141 8 60, 166 152, 449 5, 336 5,279 4,778
1958_ 100 4 56, 773 142, 979 5,004 4, 685 4,240
1959, 101 3 53,732 124, 627 4, 362 3,898 3, 528
1860-1959. ® 12, 450, 674 323, 269 354, 539 273, 243
Copper Lead Zine
Total
Year i value

Short tons Value Short Value Short Value |(thousands)
(thousands)| tons |(thousands){ tons |(thousands)

397, 268 $201,888 | 15,622 $4,646 | 41,923 $12, 617 $227, 480
454,105 338,762 9,817 2,925 | 22,684 5, 580 355, 928
505, 908 , 11,999 3,768 | 25,580 7,009 450, 600
515, 854 310,544 | 12,441 3,558 | 33,905 7,866 332, 082
485, 839 255,551 | 11,890 2,782 | 28,532 5,821 273, 398
430, 297 264, 202 9, 999 2,300 | 37,325 8, 585 282, 977

16, 656, 786 | 6,375,865 | 600, 346 116, 462 | 814, 889 196, 559 7,285, 398

! 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.

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

3 Data not available.
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in 1959, by
counties, in terms of recoverable metals

Mines producing ! Ma;gerial Gold (lode and placer) | Silver (lode and placer)
sold or
County treated ?
Lode | Placer (short Troy Value Troy Value
tons) ounces ounces
CochiSeo - ccoccccaemeaae [ —— 3,573,484 32,662 | $1,143,170 534,706 $483, 936
Gila, 19 9, 501, 961 1,491 52,185 146, 191 132, 310
Graham._.cooococoaaeo b2 P 59 1 35 63 57
Greenlee. _.o____.oooo.- ) I P, 10, 513, 023 4,899 171,465 380,393 344,275
Maricopa- - 4 1, 75! 1 35 2,248 2,035
Mohave 5 2,171 30 1,050 18,107 16, 388
Navajo ®) 1 35 2, 596 2, 350
Pima. o ieeas 20 17,059, 276 37,182 | 1,301,370 | 1,081,250 933, 333
Pinal.__. 13 11 10,873,242 20, 638 722,330 646, 215 584, 857
Santa Cruz. 10 40,196 49 1,715 124, 455 112,638
Yavapai.... 17 2,166, 460 27, 532 963,620 | 1,011,914 915, 833
uma._._. 4 2 523 141 4,935 198 179
Total: 101 3 | 53,732,150 124,627 | 4,361,945 | 3,898,336 3, 528,191
100 4| 56,772,819 142,979 | 5,004,265 | 4,684, 580 4,239,781
Copper Lead Zine
Total
County value
Short Value Short Value Short Value
tons tons tons

Cochise - ocvomemammeaa- 45, 544 [$27, 964, 231 10 $2,334 517 $118,887 | $29, 712, 558
Gila._._. 78,910 | 48, 450, 771 23 5,370 - _| 48,640,636
Graham.. 1 860 - 952
Greenlee._ _ 74,997 | 46,047,943 46, 563, 683
Maricopa 1 399 3 [0 I . 3,079
Mohave.. 3 1,688 93 21,321 7 1,518 41,965
Navajo. 180 110, 581 — 2 460 113,426
Pima._. 123,640 | 75,914, 899 688 158, 206 4,946 | 1,137,649 | 79,445,457
Pinal. 91,420 | 56,131,696 48 11,052 4 932 | 57,450,867
Santa Cruz.. 145 88,907 1,807 415,610 2,214 509, 197 1,128, 067
Yavapai... 15,443 | 9,482,278 7,327 | 1,685,267 | 29,635 | 6,816,107 | 19,863,105
Yuma. oooooooas 13 8,105 13,219
Total: 1959__.._.. 430,297 {264, 202, 358 9,999 | 2,299,770 | 37,325 | 8,584,750 | 282,977, 014
1958 ... 485,839 [255, 551,314 | 11,890 | 2,782,260 | 28,532 | 5,820,528 273,398,148

1 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.

The strike against a number of the major copper-producing mines
extended from mid-August through December. It was invoked after
the operating companies and the International Union of Mine, Mill,
and Smelter Workers, the United Steelworkers of America, and other
local unions failed to agree on new labor contracts to replace the
Mine-Mill 1956 contract terminated June 30 and Steelworkers 1956
contract terminated July 31, 1959. Operations idled by this 20-week
strike included the Copper Queen and Morenci branches of Phelps
Dodge Corp., Ray Division of Kennecott Copper Corp., and Magma
and San Manuel properties of Magma Copper Co. Other major
copper mining and milling operations and customs shippers were
forced to stockpile ore, concentrate at the mines and mills, or curtail
or stop production because the strike affected the smelters to which
they usually shipped.

Duval Sulphur & Potash Co. began to produce copper in March at
its Esperanza open-pit copper mine and 12,000-ton-per-day mill in
Pima County. Five million tons of overburden was removed by
TIsbell Construction Co., which held the waste stripping and mining
contract, before ore production was begun.
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TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in 1959, by
classes of ore or other source materials, in terms of recoverable metals

Number| Material | Gold Silver

of sold or (troy (troy Copper Lead Zince
mines!| treated |ounces)| ounces) (pounds) (pounds) | (pounds)
(short tons) .

Source

13 732 218 1,210 18,200 |- cccemcmmo | emcemeeee

8 68, 959 985 19, 520 991,300 |ococemmmooo|ammeaeaee

17 57,247 3 12,153 1,050, 100 12,800 9,200

Total . ccmemeceaee] 38 126, 938 1,206 32,883 2, 059, 600 12,800 9,200
[071] 4] o1 S ——— 41 | 53,121,545 | 96,153 | 2,724,701 | 803,087,000 8, 400 218,100
Copper-zinc- 5 96, 299 74 39, 241 4,922, 800 52,400 | 20,617, 600
Lead 10 4,087 68 , 000 11,900 478, 400 35, 700
5 346,147 | 26,866 | 1,066, 145 1,099,900 | 19,440, 500 | 47,234, 700

1 16,139 27 1,757 163, 200 6, 528, 600

62 | 53,584,217 | 123,188 | 3,859,844 | 809,284,800 | 19,979,700 | 74, 634,700

Other “lode” material:

Gold mill cleanings._ |eoa-aa-- 8 21 33 P11 J R F
Gold and silver tail-
1T T 2 20, 018 98 1,665 111,900 f-c oo |eemmemmeee

Copper smelter
cleanings and

cleanings. 969 36 1,307 167,300 5, 500 2,100
Copper precipitates. 13 32, 685 48,610,000 |- cooeooeeeefoammeaeeee
Uranium ore 1 2, 596 360,200 |-ccccaaaann 4,000

L\ 7\ D 15 53, 680 156 5,601 | 49,249,600 5, 500 6,100

Total “lode” ma-

terial o oooeeeee 101 | 53,764,835 | 124, 550 | 3,898,328 | 860, 594,000 | 19, 998,000 | 74,650, 000
Gravel (placer opera-
tions) 3 77 8
Total, all sources..| - 104 | 53,764,835 | 124,627 | 3,898,336 | 860,504,000 | 19, 998, 000 | 74, 650, 000

1 Detail will not necessarily add to totals because some mines produce more than 1 class of material.

TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in 1959, by
methods of recovery and types of material processed, in terms of recoverable
metals

Type of material processed and method Gold Silver Copper Lead Zine
of recovery (troy (troy (pounds) (pounds) - | (pounds)
ounces) ounces)
Lode:
Amalgamation: Ore..cooccocoocacaaae 7 3
Cyanidation: Ore. . ceeeccemecoccccaaae 4,253 33,366
Total recoverable in bullion. . .- 4,260 33,369
Concentration and smelting of con-
centrates: Ore Iooo oceeooocaemoecamoe 96,243 | 3,353,435 | 2 776,068,200 | 18,214,700 | 74,142,800
Direct-smelting:
Ore 23,892 508, 519 35,636,400 | 1,777,800 505, 100
Copper precipitate: 48, 610, 000
Smelter cleanings, etC....coo-oo-o-- 155 3,005 279, 400 5, 500 2,100
Total 24,047 511, 524 84,525,800 | 1,783,300 507, 200
Other: Leaching of copper ore - 3)
Placer. 77 8
Grand total. .o ococoooemeeeeeemeee 124,627 | 3,898,336 | 860,594,000 | 19,998,000 | 74,650,000

1 Includes uranium-ore concentrate.
2 Includes copper recovered from leaching of ore at 1 operation that employs “dual process” treatment of
geagﬁng followed by flotation concentration; combined to avoid disclosing individual company confidential
ata.
3 Copper recovered by leaching ore at one operation included with “Lode: Concentration and smelting of
concentrates: Ore’’ as indicated in footnote 2.
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During the first half of the year, American Smelting and Refining
Co. completed a 5-year exploration program of surface drilling, under-
ground drifting, crosscutting, and raising on its Mission Project
property—formerly called East Pima—15 miles southwest of Tucson
and adjoining Pima Copper Co. and Banner Mine Co. properties.
Large samples taken from underground workings were tested in a
pilot mill at the University of Arizona. At the July 28 meeting of
the Board of Directors, an expenditure of $43.5 million was author-
ized to bring the property into production within 8 years. The com-
pany began developing the copper ore body as an open-pit mine by
stripping 200 feet of gravel-wash overburden. By yearend a con-
tract was let for constructing milling facilities, with a daily capacity
of 15,000 tons of ore and an annual output of 45,000 tons of copper,
and the general office building was completed and occupied.

Inspiration Consolidated Copper Co. reported that at the end of
the year the McDonald shaft headframe at its Christmas mine, 12
miles north of Winkelman, was nearly completed. Shaft sinking
equipment was being installed, pilot-plan testing of the ore continued,
commitments had been made for ore hoisting and crushing machinery,
the warehouse building was completed, and the mine changehouse and
office were nearly ready for occupancy. Final plans for the flowsheet
and design of the mill was nearing completion. The planned pro-
duction rate for this mine—starting in 8 years—was 4,000 tons of
ore daily or 36 million pounds of copper annually. ,

After 3 years of deep diamond drilling and geological and geo-
physical surveying by its ex(%loration subsidiary (Bear Creek Min-
ing Co.), Kennecott Copper Corp. announced that it was buying 120
mining claims northeast of Safford. It was reported that a large
copper mineralized area was discovered by the extensive exploration
program. The mineralization consisted of mixed copper oxides and

des. The grade was low compared with that at operating open-
pit mines, but the tonnage could be very large.

Phelps Dodge ‘Corp. also was attracted to the Safford area. The
company located an&) optioned claims adjoining Kennecott’s prop-
erty to the north and started a drilling program; copper mineraliza-
tion reportedly was found in one hole at a depth of 1,000 feet. Ameri-
can Metal Climax, Inc., also entered the district and optioned claims
further north on Turtle Mountain, in the same area where Phelps
Dodge had previously drilled several holes.

In June, Ray Mines Division, Kennecott Copper Corp., released
details of the third phase of its $40-million expansion program. With
the completion of new storage, transportation, and milling facilities
early in 1960, the property will be able to produce 20,000 additional
tons of copper annually, according to the company officials. The new
leach-precipitation-flotation (L-P-F) facilities, sponge iron and sul-
furic acid production plant, and smelter and expansion of the Ray
open pot, all part of this $40 million expansion and modernization
program at the Ray Mines Division, were described.*

4Mining World, Ray Mines Closes Ore to Metal Cycle: Vol. 21, No. 1, January 1959,

. 44—-46.
ppMinin World, Three New Projects Tailor Metallurgy to Ore at Hayden : Vol. 21, No. 7,
June 1959, %p. 30-39.
uttl, John B., The New Hayden Smelter Prepares to Take Ore From an Expanded Ray
Pit: Eng. and Min. Jour., vol. 160, No. 6, June 1959, pp. 97-107.
st, A. W., L-P-F Process at the Ray Concentrator : Min. Cong. Jour., vol. 45, No. 10,
October 1959, pp. 108-111.
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Underground mining at the Miami mine, operated by the Miami
Copper Division of Miami Copper Co., terminated on June 26 after
48 years of continuous activity. Extraction of the remaining recov-
erable copper in the mined-out areas and in the unmined low-grade
ore area was to be accomplished by in-place leaching and precipitation.
Part of the underground work in the past several years was devoted
to breaking the low-grade ore and providing additional underground
sump and pump capacity preparatory to in-place leaching. On the
surface, new pumps and a pipeline network were added to handle an
increase in the volume of leaching solution. It was announced that
fewer pounds of copper would be produced annually from this oper-
ation but the per-pound cost would be lower. The company’s water
leaching of the old waste dumps at the Castle Dome Division and
mining and milling at the Copper Cities Division continued at about
the 1958 level.

The Phelps Dodge Corp. announced plans and started work on an
estimated $5-million expansion program on the Lavender open-pit
mine of its Copper Queen Branch. The pit was being enlarged to the
southeast and eventually will be deepened beyond the limits planned
when initial operations were begun in 1954. According to the com-
pany, the enlargement will increase the life of this open-pit mine by
7 years or more to a total operating life of about 15 years.

Bagdad Copper Cor;l)). announced plans to construct a plant to pro-
duce sulfuric acid by burning sulfur. The sulfuric acid was to be
used to leach copper from the company’s oxide-ore stockpile. This
plant and the facilities for handling the leach liquor and precipitating
the copper from the solution will cost an estimated $2 million, and the
company expects this addition will increase recovery to 40,000 pounds
of copper per day.

In November Pima Mining Co. consumated a custom mining and
milling agreement with the neighboring Banner Mining Co., under
which Pima was to enlarge its pit to include an adjoining part of the
Banner property and to mine and mill Banner’s ore from this area.

Cyprus Mines Corp. resumed operations in January at the Old
Dick mine near Bagdad after being inactive throughout 1958 and
added a substantial quantity to the State’s 1959 copper output.

Transarizona Resources, Inc., began stripping operations to develop
its open-pit copper mine 28 miles south of Casa Grande. The Trans-
arizona mill, utilizing the segregation process for treating oxidized
and mixed oxide-sulfide copper ores (which uses heat and flotation to
recover copper), will be the first commercial plant of this type in
the United States. A report® of the research done on this process
was published.

Gold.—Gold output declined 18 percent and directly reflected the
decreased production of copper as 77 percent of the gold output was
recovered from copper ore. Of the remainder, 22 percent came from
lead and zinc and 1 percent from gold and silver ores.

Three mining operations, New Cornelia and Copper Queen branches
of Phelps Dodge Corp. and Iron King Branch of Shattuck Denn
Mining Corp. (in descending order of output), furnished 77 percent

5 Rampacek, Carl, McKinney, W. A, and Waddleton, P. T., Treating Oxidized and

Mixed Oxide-Sulfide Copper Ores by the Segregation Process : Bureau of Mines Rept. of
Investigations 5501, 1959, 28 pp.
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of the State’s gold output. San Manuel (San Manuel Copper Corp.),
Magma (Magma Copper Co.), and Morenci (Morenci Branch of
Phelps Dodge Corp.) supplied 20 of the remaining 23 percent.

Iron.—Sinter (sponge iron) (i)roduced from pyrite by Ray and
Magma at their sponge iron and sulfuric acid plant at Hayden was
used by Ray Mines Division of Kennecott Copper Corp. in place of
detinned cans to precipitate copper from solution in the leach-precipi-
tation-flotation (L-P-F') processin the Ray concentrator.

Webb & Knapp, Inc., announced the formation of Webb & Knapp
Strategic Corp. and the purchase of the town of Clarkdale and the
abandoned United Verde property. A 500-ton-per-day steel plant,
costing $15 million, was to be built at Clarkdale to recover iron and
produce steel from the 80 million tons of copper slag from the
Clarkdale copper smelter. The smelter was last operated in mid-
1950 by Phelps Dodge Corp. The slag was reported to contain 33
percent iron, 0.5 percent copper, and 2 percent zinc. Copper and
zinc also would be recovered from the slag. Zeckendorf Steel Co., a
Webb & Knapp Strategic Corp. subsidiary, was formed to operate
the property. Arizona Research Consultants, Inc., of Phoenix, con-
ducted laboratory work and made economic studies of the project for
the company. Two shipments of copfiler slag from the Clarkdale
dump, totaling 950 tons, were made to the Strategic Materials Corp.,
Buffalo, N.Y., which developed the Strategic-Udy process for re-
covering iron, copper, and zinc from copper slag. The slag was used
in a test in the pilot plant of Strategic Materials Corp., Niagara
Falls, Ontario.

Southwestern Iron and Steel Industries, Inc., reported activity on
its Omega iron-placer deposit northwest of Tucson, where it has in-
stalled a magnetic-separation pilot plant, but there was no record of
any concentrate being marketed.

Lead.—Lead output (9,999 tons) declined 16 percent below the low
level of 1958 (11,890 tons). Output in both years was far below the
5-year average for 1949-53 (20,659 tons). Because of a lower average
price for the metal, the value of the 1959 production dropped 17 per-
cent to $2.8 million. The Iron King mine (Yavapai County), oper-
ated by Shattuck Denn Mining Corp., was the principal lead pro-
ducer with an output of 7,251 tons—73 percent of the State’s total.
Changes in the flotation-cyanide treatment of the ore at the Iron King
mill were described.® Three other properties, Flux and Glove in
Santa, Cruz County and San Xavier in Pima County, supplied most
of the remaining lead output.

Manganese Ore and Concentrate.—Production of manganese ore and
concentrate, 35 percent or more manganese content, increased 9 per-
cent, compared with 1958. All material was marketed under the car-
lot program administrated by the General Services Administration
(GSA) for the Government. Under this program, the minimum ac-
ceptable manganese content of the material purchased was 40 percent.
Production was reported from 82 mines in 9 counties. Yuma and
Maricopa Counties were the largest producers, followed by Pinal,
Mohave, and Pima. When the quota was reached on the carlot pro-

¢ Mining World, Flotation-Cyanide Methods Overhauled at Iron King: Vol. 21, No. 11,
October 1959, pp. 24-27.
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gram on August 5, purchase of ore for the Government stockpile was
halted, and Arizona’s manganese industry came to a near standstill.
Mohave Mining and Milling Co., the State’s largest producer and op-
erator of a manganese mill and sintering plant at Wickenburg, stopped
all mining and milling activity August 5 and announced its decision
to liquidate the company. Throughout the year, the company suE-
plied domestic and Mexican manganiferous ore and concentrate to the
Kaiser Steel Corp. plant at Fontana, Calif., under a 1958 contract.
This ore, used by Kaiser in steelmaking, was supplied by Mohave
from mines in at least seven counties. Specifications were that the
ore contain 25 percent or more manganese, less than 20 percent silica,
and less than 1 percent combined copper, lead, and zinc.

Mercury.—Production of mercury declined, but more exploration
and development activity was reported in the State’s principal mer-
cury-producing area in the Mazatzal Mountains in Gila and Maricopa
Counties. Production was reported from five mines: Gold Creek
(Grimes & Brunson), Mercuria (Mercuria Mining Co.), Rattlesnake
(Gus Packard), Oneida (Oneida Mining Co.), and Pine Mountain
(Bacon, Grimes, & Brunson).

Molybdenum.—Production of molybdenum, a byproduct of copper
mining and milling at seven of the State’s major copper operations
increased 37 percent in quantity and 42 percent in value. This sub-
stantial advance resulted primarily from an additional producer,
Esperanza (Duval Sulphur & Potash Co.), and increased production
from a new producer in 1958, Inspiration (Inspiration Consolidated
Copper Co.). The five other mines with molybdenum output were
Miami, Morenci, Silver Bell, San Manuel, and Bagdad.

Silver—Silver production declined 17 percent ($712,000) and di-
rectly reflected the decreased production of copper, because 70 percent
of the silver was recovered as a byproduct of copper mining. The
remainder came from ores of gold and silver and copper-lead-zinc ore.
The Iron King, Copper Queen Branch (Copper Queen mine and
Lavender pit), New Cornelia, Morenci, and Magma mines, listed in
order of output, were the five leading silver producers and supplied
68 percent of the output.

Uranium.—Uranium-ore production from 66 operations declined 2
percent in quantity and 10 percent in value compared with 1958 when
production was reported from 86 operations. The grade of ore also
declined from 0.32 percent (6.4 pounds) to 0.30 percent (6.0 pounds)
U;0; per ton. Major production continued to come from Navajo,
Apache, and Coconino Counties, with small quantities from Yavapail
and Cochise Counties.

The Atomic Energy Commission estimated that the uranium-ore
reserve on December 31, 1959, was 1.2 million tons averaging 0.85 per-
cent (7.0 pounds per ton) U,O, compared with an estimated 1.4 million
tons averaging 0.84 percent (6.8 pounds per ton) U;Os, on December
31, 1958.

Vanadium.—Some uranium ores from the Carrizo Mountains in
northeastern Apache County contain significant quantities of vana-
dium. These ores were processed at mills in southeastern Colorado,
and the recovered vanadium was credited to the State of Arizona.
The quantity recovered in 1959 declined 10 percent from 1958.
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TABLE 9.—Mine production of uranium ore?

1958 1959

County Number Ore UsOs con- F.0.b. Number Ore U30scon- | F.o.b.
of opera-| (short tained mine of opera- | (short tained mine
tions tons) (pounds) value 2 tions tons) (pounds) | value ?

Apache.._.__.. 30 | 112,364 650,045 | $2, 722, 869 16 85,384 445,808 [$1, 846,018

Cochise........ 1 10 5 255 1 22 80 . 285

Coconino. 46 | 369,222 3 510,260 | ¢ 2,233,778 37 53, 956 406,261 | 1,755, 640

Mohave 1 ® 3)

Navajo 6 75,434 484,405 | 2,075,600 11 [ ¢114,028 4 661,260 |42, 707, 429

Yavapai...-..- 2 726 3,875 16,471 1 ® *) ®
Total...- 86 | 257,756 | 1,648,644 | 7,048,973 66 | 253,390 | 1,513,409 | 6,309,372

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. .

& Production of Mohave County combined with that of Coconino County to avoid disclosing individual
company confidential data. e

4 Production of Yavapal County combined with that of Navajo County to avoid disclosing individual
company confidential data.

Zine.—The Iron King mine, operated by Shattuck Denn Mining
Corp., was again the principal zinc producer and supplied 20,069
(54 percent) of Arizona’s output of 37,325 tons of zinc. The Old
Dick mine was reopened by Cyprus Mines Corp. in January 1959, after
a year of inactivity and operated throughout the year. It was the
State’s second largest zinc producer. (%ther major zinc-producing
mines, in order of output, were Atlas, Flux, San Xavier, and Johnson
Camp (Moore shaft). McFarland & Hullinger closed the San Xavier
mine late in the year and leased the Johnson Camp mine from the
Coronado Copper and Zince Co. The ore from the Johnson Camp mine
was treated in the Partnership San Xavier mill at Sahuarita. Banner
Mining Co. concluded a lease and option agreement with the partner-
ship for acquisition of the San Xavier mine and surface plant, but the
mill was excluded.

NONMETALS

Asbestos.—Completion of the Government’s domestic asbestos pur-
chase program adversely affected this segment of the State’s mineral
industry. Production was virtually limited to shorts and filter fiber,
whereas in previous years the bulk of the income came from sales of
Grades 1, 2, and 3 to the Government purchase depot at Globe. Mine
output from Fila County—the only active mining area—dropped 24
percent in quantity and 72 percent in value. The only companies
reporting output were American Fiber Corp. (Rock House mines),
Jaquays Mining Corp. (Regal and Chrysotile), Metate Asbestos Corp.
(Lucky Seven), and Phillips Asbestos Mines (Phillips).

The Office of Civil and Defense Mobilization announced late in 1959
that it would purchase 500 tons of chrysotile asbestos from domestic
sources. The material to be acquired included Grades 1, 2, and 3,
conforming to National Stockpile Specifications P-3-R1. Details on
the mechanics of the proposed purchases had not been made public
by yearend.

Cement.—Despite the part-time operation of the new American Ce-
ment Corp. plant at Clarkdale, total shipments of cement declined
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7 percent. The new plant, operated by Phoenix Cement Co. Division,
was completed early in the second half of 1959. However, because
of a construction strike at the Glen Canyon Dam project, the plant was
operated on a reduced scale.

Clays.—Production of miscellaneous clay for making building brick
and other heavy-clay products was about the same as in 1958. ~Ship-
ments of bentonite from the Sanders area declined 58 percent in 1959,
thereby causing a significant drop in the overall clay revenue received
by the mineral industry. Brick plants in Maricopa and Pima Coun-
tles were the major consumers of the miscellaneous clay produced.
The bentonite mined in 1959 wasshipped to California.

Diatomite—A. small pilot plant designed to process diatomaceous
earth was constructed at the Whitecliffs mine in Pinal County by
American Diatom, Inc. A little diatomaceous earth was produced in
1959 for experimental purposes, but no commercial shipments were
made.

Feldspar—Mohave County continued to supply all of the feldspar
produced. The Taylor mines, operated for International Minerals
& Chemical Corp., were the principal producers. All feldspar pro-
duced in Arizona was shipped to the International mill at Kingman.

Fluorspar.—No fluorspar was mined in 1959.

Gem Stones.—The collection of gem or ornamental stones continued
to interest numerous individuals, societies, and dealers. The esti-
mated $88,000 value of the material collected in 1959 was based on
reports received from people collecting and processing these materials.
Most activity was reported from Yavapai and Gila Counties. Cop-
per minerals and turquois were two of the more important gem stones
collected in 1959.

Gypsum.—Production of crude gypsum increased 10 percent. Two
mines were operated in Pinal County by Arizona Gypsum Corp. and
Union Gypsum Co. Arizona Gypsum Corp. shipped its mine output
to a cement manufacturer and agricultural consumers. Union Gyp-
sum Co. used all its crude gypsum at its Phoenix wallboard plant. A
smaller quantity of crude ore, produced by Verde Gypsum Co., was
used in manufacturing cement.

Lime.—Despite a prolonged strike at copper operations éone of the
principle consumers), output of quicklime and hydrated lime was
123,000 tons, only 2 percent below 1958. Limekilns were operated in
five counties by Paul Lime Plant (Cochise County), Hoopes & Co.
&Gila County), Phelps Dodge Corp. (Greenlee County), San Manuel

opper Corp. (Pinal County), and The Flintkote Co. (Yavapai
County). Nearly all shipments went to Arizona consumers.

Mica.—The market for crude scrap mica, particularly in California,
stimulated mine production, and output reached 3,000 tons. Buckeye
Mica Co. mines, in Maricopa and Yuma Counties, supplied the bulk
of the production. James C. Stewart Co. and Charleston Mines,
Inc., operated the Charleston mine near Tombstone. A gougelike
material was processed, and sericite mica was recovered and sold.
The ore also contained some kaolin, pyrite, lead, and zinc.

Nitrogen Compounds.—Randall Mills Corp. did not recover any bat
guano from its Bat Cave operation, 600 feet above the Colorado River
in Grand Canyon. Sales of this nitrogen-bearing material were made



116 MINERALS YEARBOOK, 1959

from stock produced in 1958. The cable connecting the south rim of
Grand Canyon with Bat Cave, on the north wall of the Canyon, was
severed by a low-flying aircraft. The cable had not been replaced
at the end of the year.

Perlite.—Increased production of crude perlite by Perlite Industries
of Arizona, Inc., in Pinal County, and the beginning of mining op-
erations by Harborlite Corp., in the same county, were the major
reasons for a 29-percent gain in output in 1959. Perlite expanding
plants were operated at Phoenix (Perlite Industries) and Tucson
(Tucson Perlite, Inc). The bulk of the untreated perlite was sold
crude. The expanded perlite was used in building plaster, loose fill
insulation, and building-block manufacture.

Pumice.—Material classified as pumice consisted of volcanic cinder
(scoria), and total output reached 487,000 tons—22 percent greater
than in 1958. Scoria used as railroad ballast accounted for 57 per-
cent of the total consumption and that used in concrete aggregate for
42 percent. Scoria used as a concrete admixture and for industrial
road surfacing accounted for the remainder. The Atchison, Topeka
and Santa Fe Railway Co. operated its Darling cinder pit in Coconino
County and was the principal producer. Other operators were San
Xavier Rock & Sand Co., in Cochise County; Harenberg Block Co.,
Inc., and Superlite Builders Supply Co., Coconino County; and Gila
Cinder Co., Graham County. Arizona Precast Concrete Co. did not
operate its Maricopa County mine. The development of the Winona
scoria_deposit continued during the year. The mining operation of
Superlite Builders Supply Co. of Phoenix was describeg.’

Sand and Gravel—Sand and gravel continued to rank as the second
most important mineral product of the State; the output was valued
at $12 million. Consumption rose to 18.5 million tons, a 10-percent
increase over the 12.2 million tons reported in 1958. Commercial pro-
duction rose 12 percent and resulted from an increase in the use of
building sand and fill sand and gravel. Government-and-contractor
output was 9 percent above 1958 because of a substantial increase in
the quantity of paving sand consumed. A report 8 showed that Ari-
zona ranked 20th in the Nation with 100 miles of construction under-
way on the Federal interstate highway system. Of all mileage com-
pleted on the 41,000-mile superhighway network, Arizona ranked
11th, with 219.8 miles.

Stone.—Production of various types of stone rose to 2.5 million tons
valued at $4 million—a 62-percent increase in quantity and a 46-per-
cent increase in value. Crushed limestone, used grincipally in mak-
ing cement and lime, accounted for 55 percent of the total and was
partly responsible for the overall gain in output. Production of
crushed miscellaneous stone also gained substantially, particularly by
Federal agencies which used 603,300 tons as riprap and roadstone.
Production of crushed basalt, granite, and marble also increased.
The quantity of crushed sandstone continued to decline to 221,000
tonsl. Sales of dimension sandstone decreased to nearly half the 1958
total.

"Rock Products, Mining Scoria Here is a Snap: Vol. 62, No. 3, March 1959, P 106.
Gos_gu.{eauzog {’61&1)10 Roads, Status of Federal-Aid Highway Programs, press release BPR
, Jan, 23. .
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TABLE 10.—Production of sand and gravel in 1959, by counties
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County Thousand Value County Thousand Value
short tons | (thousands) short tons [(thousands)
Apache - 1,387 $1,241 || Navajo_oeoeeoeocooo_ 102 $85
Cochise. 768 444 || Pima. 1,833 1,879
1,391 1,803 || Pinal 1,260 897
280 219 1 2
194 137 962 662
52 79 454 292
4,706 4,154
68 72 Total oo 13,458 11,966

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

and uses
1958 1959
Class of operation and use
Thousand Value Thousand Value
short tons |(thousands)| short tons [(thousands)
COMMERCIAL OPERATIONS
Sand:
Building. 1,022 $1,204 1,325 $1,672
Paving. 297 231 1 157
Engine.._ ® (O] o (O]
Fill. 31 18 322 166
Other 26 14 27 17
Gravel:
Building 1,381 1,335 1,197 1,454
aving. 1,443 1,098 1,200 1,309
Railroad ballast, ® o ® (O]
Fill. 330 1 674 336
Other. 44 31 192 197
Total sand and gravel 4,574 4,081 5,116 5,308
GOVERNMENT-AND-CONTRACTOR OPERATIONS
Sand:
Building.. 1 3
Paving. 604 379 1,226 839
ravel:
Building. 2 3
Paving. 7,030 5,066 7,113 5,813
Total sand and gravel 7,634 5,445 8,342 6, 658
Grand total 12,208 9, 526 13,458 11, 966

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

TABLE 12.—Production of stone in 1959, by counties

County Short tons | Value County Short tons | Value

Apache. 35, 700 $37,500 || NaVajO oo oo 240,861 | $252,479
Cochise, 328, 516 784,947 || Pima. 769, 600 832, 500
Coconino 17,879 | 150,808 || Pinal (O] 0]
Gila. 51, 589 57,712 || Yavapai.__._ o (1)
Graham 400 400 (| Other countis 409, 333 728, 326
Greenlee (1) O]

Maricopa.. oo ocoeoeeeee 613,807 | 1,153,783 Total.... 2,467,685 | 3,998, 455
Mohave. . e 1) O]

lFtiigurg withheld to avoid disclosing individual company confidential data; included with “Other

counties.
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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
$61, 027 41 $820 | 1,005,890 | $1,164, 656
135,102 640 $640 1,810 30,605 | 1,066,920 1, 326, 602
1) 800 1,700 29,500 | 1,138,200 1, 504, 000
) ™ (1; 3,600 | 62,800 | 1,122,800 | 1,399,540
58,762 ® @ O] o 1,345,200 | 1,678,900
Sandstone Other stone Total
Year
Short tons Value Short tons Value Short tons Value
356, 882 $906, 313 199, 225 $195, 750 1, 600, 939 $2, 328, 566
367, 760 934,070 95, 000 47, 500 1, 623,029 2,474, 519
903, 053 1, 410, 087 56, 806 A 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

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

TABLE 14.—Stone sold or used by producers, by uses

1958 1959
Use
Quantity Value Quantity Value
Dimension stone:
Rough construction short tons... 20, 903 $306, 034 13,229 $128, 360
Rubble do. ) ® 634 3,238
Architectural:
Rough _cubic feet-- 5‘) )
Approximate equivalent in short tons.....-- ) T O
Dressed-: cubic feet. 2 53,705 2112,488
Approximate equivalent in short tons.._... 4,028
Flagging. cubic feet. 105, 810 115,094
Approximate equivalent in short tons._ 577 3 ISR—
Other (quantity approximate in short tons)------- 1,280 8, 530
Total dimension stone (quantities approximate,
in short tons) 34,147 542,146 17,401 230, 346
Crushed and broken stone:
Riprap. short tons._. 563, 300 1,127,900
Metallurgical do_.- 389, 200 682, 800 314, 000 630,
Concrete and roadstone. do._.. 97,231 107, 873 400, 668 420, 362
Other. do---_| 31,007,400 | 31,397,750 | 41,172,316 | 41,589,847
Total crushed and broken stone. _occoeaeocaoacoo- 1,493,831 | 2,188,423 | 2,450,284 3,768,109
Grand total (quantities approximate, in short
tons). 1,527,978 | 2,730,569 | 2,467,685 3, 998, 455

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

* Includes 10,666 cubic feet (800 short tons) mill blocks valued at $40,000.

3 Tncludes cement, cleansers, lime, roof granules, and terrazzo.
. oééncludes cement, lime, abrasives, roof granules, pottery, porcelain, tile, terrazzo, agriculture and mineral

Sulfur and Pyrites.—Kennecott Copper Corp. continued to produce a

pyrite slurry at its Hayden L-P-F (Teach-precipitate-flotation) plant
for use in manufacturing sulfuric acid. Magma Copper Co. shipped

yrite concentrate to Hayden to supplement the feed to the acid
plant. TFacilities to produce sulfuric acid also were operated at Ben-
son by Apache Powder Co., at Chandler by Southwest Agrochemical
Corp., and at Inspiration i)y Inspiration Consolidated Copper Co.
Crude sulfur from Texas was used at the two last-named plants.



THE MINERAL INDUSTRY OF ARIZONA 119

Vermiculite.—The Glendale plant of Ari-Zonolite Co. was the only
exfoliated vermiculite operation in Arizona. Qutput was 39 percent
above 1958, and the use pattern for the finished product in 1959 was
the same as that in 1958. Crude ore from Montana continued to be
the sole source of millfeed.

MINERAL FUELS

Coal.—Coal production from two mines, one each in Coconino and
Navajo Counties, declined 12 percent. The value, however, increased
17 percent.

Petroleum and Natural Gas.—The year 1959 was probably the most
significant in the history of oil and gas in Arizona. Twenty-seven
wells, 25 exploratory and 2 development, were completed, compared
with 19 in 1958. Two Apache County exploratory wells, one oil and
the other gas, were listed as discoveries. The oil discovery, 8 miles
south of the Boundary Butte field in Utah, produced 240 barrels a
day from Mississippian formations at a depth of 5,566 to 5,589 feet.
The gas well was 4 miles west of the Bita Peak field and flowed at
a rate of 4 million cubic feet a day from the Hermose (Pennsylvanian)
formation at a depth of 4,999 to 5,071 feet. Several exploratory wells
were drilled in the Pinta Dome helium area. One successful devel-
opment well, an extension of the East Boundary Butte field, was
completed in Pennsylvanian formations and produced 104 barrels of
oil and 774,000 cubic feet of gas a day.

The State legislature created a State Oil and Gas Conservation
Commission. The commission established offices in Phoenix in Sep-
tember and had most of its technical staff at yearend.

Approval for the construction of a 10,000-barrel-a-day oil refinery
in Yavapai County was given the Bishop Oil and Exploration Co. by
the County Board of Supervisors. The plant, estimated to cost $19
million, was to be equipped with anti-air-pollution equipment.

REVIEW BY COUNTIES

Apache.—Output of uranium ore and byproduct vanadium from
uranium-ore milling accounted for two-thirds of the $4.2 million
value of mineral production in the county. The county was the
second largest producer of uranium ore in the State. M;(;st of the
output came from operations by Vanadium Corp. of America at the
AT-49-1-305 and Monument No. 2 mines and The Kerr-McGee Oil
Industries, Inc., at the Mesa group mines. Nearly all of the ore was
processed at plants at Durango and Grand Junction, Colo., and at
Shiprock, N. Mex., where facilities were available for recovering
vanadium as well as uranium. All vanadium-bearing uranium ore
produced in the State came from the Carrizo Mountains.

Alba Mining Co., a Filtrol Corp. subsidiary, continued to mine
nonswelling bentonite from the Sanders area and was the principal
nonmetal operation. Highway contractors for the Federa{) Bureau
of Indian Affairs and the State highway department produced 1 mil-
lion tons of paving sand and gravel.

Petroleum output tripled. "Of the 27 oil and gas wells completed
in the State in 1959, 17 (including the 2 discoveries) were in Apache
County. Drilling in 1959 totaled 64,163 feet.
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TABLE 15.—Value of mineral production in Arizona, by counties

County 1958 1959 Minerals produced in 1959, in order of value

$4, 324, 954 $4,233,943 | Uranium ore, sand and gravel, vanadium, clays,
petroleum, stone, gem stones.

38, 065, 293 31,963,199 | Copper, gold, stone, lime, silver, sand and gravel,
manganese ore and concentrate, zine, pumice,
mica (scrap), manganiferous ore and concentrate,
lead, gem stones, uranium ore.

Coconino. . oo ccceoaoen 4,394,124 4,884,107 | Sand and gravel, uranium ore, pumice, stone, man-
ganese ore and concentrate, coal.
[ S 43,124, 640 50,239,827 | Copper, molybdenum, asbestos, sand and gravel,

manganese ore and concentrate, lime, silver,
stone, gold, gem stones, manganiferous ore an
concentrate, lead, mercury, clays.

Graham. ..o 20, 402 153, 582 Sarixld and gﬁvel, pumice, copper, stone, gem stones,
silver, gold.
Greenlee. -cco-cecceeenn 53,073, 897 48,084, 455 Copper; molybdenum, silver, gold, lime, stone,

sand and gravel, gem stones.

5, 370, 894 6,698,542 | Sand and gravel, manganese ore and concentrate,
stone, clays, manganiferous ore and concentrate,
mica (scrap), mercury, gem stones, silver, lead,
copper, gold.

Mohave...coccceommnnn 950, 678 982,759 | Manganese ore and concentrate, stone, mangani-
ferous ore and concentrate, sand and gravel,
iel%spar, lead, silver, gem stones, copper, zine,

gold.
NaVEJ0 o e cccccmcmmmemmee 2,253,126 3,170,572 | Uranium ore, stone, copper, sand and gravel, coal,
gem stones, silver, zine, gold.
PiMa . eemmeeocccccmeee 66, 089, 879 91,324,508 | Copper, cement, sand and gravel, gold, zinc,

molybdenum, silver, stone, manganese ore and
concentrate, lead, clays, gem stones, mangani-
ferous ore and concentrate, perlite.

Pinale coeeocccecmmmemm 78, 450, 806 61,236,788 | Copper, molybdenum, sand and gravel, gold,
manganese ore and concentrate, silver, gypsum,
lime, stone, perlite, pyrites, manganiferous ore
and concentrate, lead, zine.

Santa Cruz.._—coeooe-- 1, 266, 720 1,130,477 | Zinc, legod, silver, copper, gold, sand and gravel,
gem stones.
Yavapai.ccccccccammaas 16, 399, 450 21, 643,699 | Copper, zine, lead, gold, silver, sand and gravel,

lime, stone, cement, molybdenum, uranium ore,
gem  stones, gypsum, manganese ore and
concentrate, clays.

Yuma. ooooeeeeeeee 1, 652, 166 1,794,254 | Manganese ore and concentrate, sand and gravel,
manganiferous ore and concentrate, copper, gem
stones, gold, mica (scrap), silver.

Undistributed. . ---—---- 288, 528 1682, 697

Total 2. ceccceeeee 314, 520,000 | 326, 888,000

1 Includes manganese ore and concentrate and gem stones that cannot be assigned to specific counties.
2 Toléal hg%gaen adjusted to eliminate duplication in the value of raw materials used in manufacturing
cement an e.

Cochise.—The value of mineral production in the county ($32 mil-
lion) declined 16 percent ($6.1 million) as a result of a labor strike
which idled some of the major copper producers during the latter
part of the year. The value of the copper output declined from $33.5
to $28 million. Copper supplied 87 percent of the total value of
mineral production, gold 4 percent, and silver 2 percent. Other
metals produced were lead, zinc, manganese ore and concentrate,
manganiferous ore and concentrate, and uranium, which together ac-
counted for 1 percent of the total value of mineral production in the
county.

Mogt of the copper output came from the Copper Queen and Lav-
ender mines, Copper Queen Branch, Phelps Dodge Corp. The com-
pany was the fifth largest copper producer in the State and ranked
second in gold and silver output. According to the company’s
annual report for 1959, 373,395 tons of copper ore was produced
from the Copper Queen underground mines and 3.2 million tons from
the Lavender open-pit mine at Bisbee. In addition, 3.1 million tons
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of leach material and 1.7 million tons of waste rock were mined
from the Lavender pit. Part of the ore from the Copper Queen
mine was shipped to the company smelter at Douglas, and part
was treated at the concentrator at Bisbee. All of the ore from the pit
went to the concentrator. About 8.3 million tons of ore was treated—
99,000 tons from the underground mines and 3.2 million tons from
the pit. The concentrate shipped to the smelter totaled 244,324 tons
and copper precipitates produced for smelting 6,409 tons. Copper
production from the Copper Queen and Lavender mines was reported
as 19,556 and 25,551 tons, respectively.

J oimpon Camp, the next ﬂrgest producer of copper, was the prin-
cipal zine producer. Strong & Harris, Inc., mined siliceous flux con-
taining silver and copper from the Chicora claim for part of the year,
and McFarland & Hullinger mined copper-zinc ore with silver from
the Moore shaft during the last few months.

Nonmetals produced in the county were valued at $2.1 million.
Sand and gravel quarried by contractors for the Arizona Department
of Highways was the principal nonmetal ; next in order were crushed
limestone, sandstone, and marble. The limestone was used as flux, in
concrete, as roadstone, and for lime manufacture. The sandstone was
consumed principally as smelter flux, and the marble was used for
roofing granules. Limekilns were operated near Paul Spur by Paul
Lime Plant. James C. Stewart Co. and Charleston Mines, Inc., pro-
duced sericite mica at the Charleston mine near Tombstone.

San Xavier Rock & Sand Co. mined scoria from its pit near the
Bernardino rail siding.

Coconino.—The value of nonmetals accounted for 62 percent of the
total value of all minerals produced in the county. Contractors for
the county and State highway departments supplied virtually all of
the sand and gravel output. Crushed and dimension sandstone pro-
duced from quarries around Ashfork and Drake accounted for the
entire output of stone. The Winona and Flagstaff scoria deposits
were operated by the Atchison, Topeka, and Santa Fe Railway Co.,
Harenberg Block Co., Inc., and Superlite Builders Supply Co.

Coconino County was third in the production of uranium ore. Prin-
cipal producers were Western Gold & Uranium, Inc., at the Orphan
mine, and Rare Metals Corp., at the Huskon and Ramco mines.
Western Gold & Uranium, Inc., completed its 1,600-foot vertical shaft
on the rim of the Grand Canyon and drove a 900-foot crosscut on the
1,500-foot level to the ore body. Connections with other levels were
made, and at yearend virtually all ore was being hoisted through the
new shaft. The ore was shipped to mills in Arizona, New Mexico,
and Utah. Rare Metals Corp. operated its 800-ton-per-day process-
ing plant at Tuba City throughout the year. Crude ore came from
Rare Metals Corp. operations, Western Gold & Uranium, Inc., and
numerous independent operators in the Cameron district.

A total of 893 long dry tons of manganese ore and concentrate,
averaging 42.4 percent manganese and valued at $85,000, was shipped
to the Government from nine mines under the carlot-purchase pro-
gram administered by GSA.

Coal was produced from the Cow Springs No. 3 mine by Lawrence
Isaac Coal Co.

569113—60——9
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Gila.—The total value of mineral production increased 16 percent
(from $43.1 million in 1958 to $50.2 million in 1959), principally as a
result of a 22-percent increase ($39.7 to $48.5 million) in the value of
copper output. This rise in copper value resulted partly from in-
creased output from three of the county’s principal producers—In-
spiration, Miami, and Castle Dome—and partly from a higher aver-

age price for copper in 1959.

- The Inspiration mine, operated by Inspiration Consolidated Copper
Co., the fourth largest copper producer in the State, operated through-
out 1959 on a 6-day-per-week operating schedule to meet the needs of
the metallurgical plants for full-capacity operation. According to the
company’s 1959 annual report, 5.4 million tons of ore was mined with a
copper content of 0.892 percent in the oxide minerals and 0.466 percent
in the sulfide minerals. A total of 4 million tons of waste was removed,
of which 1.2 million tons was segregated and placed on a dump for
leaching to recover the contained copper. The ore, from which the
fine material was removed for separate treatment, was leached with
dilute sulfuric acid to dissolve the recoverable copper oxide in the ore
and approximately 40 percent of the recoverable copper sulfide. The
copper solution went to the tankhouse for electrolitic separation and
reEning of the copper. The tailing from the leaching operation was
treated in the company concentrator by flotation to recover the remain-
ing sulfide copper content. The fine fraction of the ore removed before
leaching was concentrated and the tailing leached. The copper concen-
trate was re-treated in the molybdenum recovery plant, and 380,347
pounds of molybdenum contained in molybdenite concentrate was
produced during the year. Then the copper concentrate was smelted
to recover the copper, which was cast into anodes and refined in the
electrolytic plant. In addition, the company leached mined-out
areas of the mine and open-pit waste dumps with dilute sulfuric acid
to produce a low-cost copper.

Development and construction activities at the Christmas mine by
Inspiration Consolidated Copper Co., which were slow in 1958, were
accelerated in 1959. Underground development proceeded without
interruption during the year. Beginning in July the pilot plant at
the mine was operated at a rate of about 100 tons per day, on ore
produced from development headings, to determine the metallurgical
flowsheet to be used in the new concentrator. Sinking of the McDonald
shaft was begun in December, and by yearend the shaft had reached a
depth of 77 feet, of which 66 feet had been concreted. Barring unfore-
seen delays or difficulties, the company officials expect to complete this
project and reach the planned capacity of 4,000 tons of ore per day
by late 1961.

According to the Miami Copper Co. annual report, copper produc-
tion from its three divisions, Copper Cities (7th largest copper pro-
ducer in the State), Miami Copper (13th), and Castle Dome (14th),
totaled 31,586 tons, compared with 33,368 tons in 1958. The lower out-
put was due primarily to cessation of underground mining at the
Miami mine about midyear and conversion to in-place leaching.

Fifteen other mines produced ore from which gold, silver, copper,
or lead was recovered. Chillito and Copper Hill were the largest.
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Although clays, gem stones, lime, sand and gravel, and stone were
produced in Gila County chrysotile asbestos was the most valuable non-
metal. Owing to the culmination of the Government purchase pro-
gram for asbestos only four companies were operating. Noteworthy
was the completion of the Metate Asbestos Corp. mill 3 miles east of
Globe. The plant was expected to produce 30 tons of Grades 3 to 7
finished fiber per week. The prolonged copper strike adversely af-
fected the only lime plant active in Gila County ; output fell to 9,200
tons—39 percent below 1958. A decrease in highway construction and
maintenance reduced production of sand and gravel. Crushed lime-
stone, used to produce lime and in concrete aggregate and roadstone,
accounted for the bulk of the stone.

A total of 1,904 long dry tons of manganese ore and concentrate,
having an average manganese content of 43.9 percent and valued at
$188,000, was produced from 10 mines and shipped under the Govern-
ment carlot-purchase program. The Vertical Magnet was the largest
producer. In addition, small quantities of manganiferous ore and
concentrate were marketed from two mines. Activity and production
were reported from three mercury mines: Gold Creek, Mercuria, and
Rattlesnake.

Graham.—Nonmetals accounted for 99 percent of the value of all
minerals produced. Contractors for the State highway department
produced 194,400 tons of paving sand and gravel, and 400 tons of
crushed miscellaneous stone was used on the San Carlos Indian Res-
ervation. The Gila Cinder Co. produced 4,190 tons of volcanic cinders
(scoria) for use at the Gila Valley Block Co. plant. Metals output
(gold, silver, and copper) came from copper and silver ores from the
Copper Reef and Princess Pat mines, respectively.

Greenlee.—The Morenci open-pit mine, operated by Phelps Dodge
Corp., was again the State’s leading copper producer. It also ranked
second in molybdenum, fourth insilver, and sixth in gold and supplied
most of the value of the county’s mineral production. According to
the company’s annual report, 29.4 million tons of material was mined,
of which 10.5 million was ore and 18.9 million was waste and leach
material. The concentrator treated 10.5 million tons of ore, and
825,672 tons of concentrate was smelted during the year. As a by-
product of the copper concentrates, 694 tons of molybdenite concen-
trate was produced. From all sources (milling of ore and leaching
of dumps), 74,997 tons of copper was produced, compared with 96,588
tons in 1958. A limekiln also was operated by the company. The
principal capital expenditures during the year were for additional
mine railroad to the pit and for removal and reerection of mine shop
buildings, resulting from enlargement and extension of the mine to
include ore indicated by development drilling.

Maricopa.—Nonmetals accounted for 81 percent of the total value of
“all minerals produced. Maricopa County was again the leading pro-
ducer of sand and gravel, despite a 7-percent drop in total output.
Commercial production consisted of 3.3 million tons or 71 percent of
the sand and gravel output; Government-and-contractor output com-
prised the remainder. Production of miscellaneous clay by Wallapai
Brick & Clay Products, Inc., and Western Clay Products Co., Inc.,
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dropped 15 percent below 1958. All of the clay was used in manu-
facturing building brick and other heavy-clay products. Scrap mica
was produced from the Buckeye mines and ground at a mill near
Buckeye operated by Buckeye Mica Co. The U.S. Army Corps of
Engineers quarried and crushed nearly all of the miscellaneous stone
output.

Lganganese and manganiferous ore and concentrate production ac-
counted for most of the value of metal output in the county (19 per- -
cent of the total value of mineral production). Manganese ore and
* concentrate was produced and shipped from 12 mines and was shipped
under the Government carlot-purchase program; manganiferous ore
came from 3 mines and was shipped to Mohave Mining & Milling Co.,
which prepared and shipped it under contract to Kaiser Steel Corp.,
Fontana, Calif., for use 1n making steel. The gold, silver, copper, and
lead output came from four active mines in the county; the Orizaba
mine was the largest producer.

Mohave.—Three-quarters of the total value of mineral production in
the county came from the output of manganese and manganiferous
ore and concentrate. Manganese ore and concentrate was produced
from 11 mines and shipped under the Government carlot-purchase
program. The major producers were the American and Priceless
mines. Manganiferous ore was shipped from two mines through
Mohave Mining & Milling Co. to Kaiser Steel Corp., Fontana, Calif.,
for use in making steel.

Other metals produced in the county included gold, silver, copper,
lead, and zinc from five mines. All were small producers except the
McCracken mine operated by Ari-Vada Development Co.

The entire output of feldspar and crushed stone (quartzite) was
from mines leased by International Minerals & Chemical Corp. The
crude materials were crushed at the company’s Kingman mill.

Navajo—The county was the leading producer of uranium ore.
Major producers were Industrial Uranium Co. at the Moonlight, Big
Chief, Sunlight, and Star Light 1 mines; Gibraltar Minerals Co. at
the Boot Jack mine; and Inar Norgaard at SM68 Tract 11 and Tract
17 mines.

Six oil wells were completed, but no completions were successful;
total drilling was 24,111 feet. Hopi Indian Agency operated the
Keams Canyon No. 4 coal mine and consumed the entire output.

Pima—Copper furnished 83 percent of the value of mineral produc-
tion. Five mines, New Cornelia (2d largest copper producer in the
State), Silver Bell (8th), Esperanza (9th), Pima (10th), and Daisy-
Mineral Hill (15th), supplied 99 percent of the county’s and 29 percent
of the State’s output.

In its annual report for 1959, Phelps Dodge Corp. reported that
24.9 million tons of material was moved from the Ajo open-pit mine
by the New Cornelia Branch ; 9.8 million tons was ore and 15.1 million
tons waste. The concentrator treated 9.8 million tons of ore, and the
smelter treated 237,981 tons of concentrate. This operation produced
70,949 tons of copper, compared with 54,929 tons in 1958. Two heavy-
duty rotary drills and a tractor-mounted travel drill were purchased
during the year and added to the equipment in use.
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The county’s second largest copper producer, the Silver Bell Unit
of American Smelting and Refining Co., was not affected by the labor
strike and operated throughout the year. Molybdenum was recovered
as a byproduct of retreating copper concentrate to recover a molyb-
denite concentrate.

Duval Sulphur and Potash Co. completed milling facilities in
February and began producing copper in March at the Esperanza
open-pit mine near Tucson. T%is evelopment cost $20 million. Re-
moval of waste rock overlying the deposit was started in November
1957 and continued into 1959. The copper concentrate was re-treated
to produce a byproduct molybdenite concentrate. The resulting cop-
per concentrate, containing 25 to 30 percent copper, was sold to custom
smelters, and the molybdenite concentrate was further treated to pro-
duce molybdic trioxide which was sold principally to steel mills for
use as an alloying agent. The mine and mill were operated continu-
ously, but concentrate was stockpiled at the mill during the labor strike
which affected the custom smelter. The milling rate increased from
8,950 tons per day in March to 11,515 tons in December.

prus Mines Corp., which owned one-half interest in the Pima
Mining Co., stated in its annual report that 1.2 million tons of ore was
mined and milled from the Pima mine in 1959. Although mill re-
covery and concentrate grade imgroved, the grade of ore declined
from 1.8 to 1.4 percent copper. Output of copper concentrate was
56,590 tons, or 15 percent less than the output of 67,591 tons in 1958.
Operations continued without interruption throughout the year.
Copper concentrate was stockpiled during the last 4 months of the
year because of the labor strike. At yearend, mill revisions were
being made to increase the rated daily capacity from 3,000 to 3,600
tons. Development and exploration were continued, and at the close
of the year the proved reserve was 5.9 million tons of 1.8-percent
copper ore according to Cyprus Mines Corp. officials.

The 1959 annual report of Banner Mining Co. stated that an agree-
ment was concluded with Pima Mining Co. in November whereby
Pima would extend its open pit and mine and mill ore from the Daisy
mine from 1962 to 1968 at an average rate of 256,000 tons per year.
Production in 1959 from the Daisy mine by Banner was 72,432 tons
compared with 101,033 tons in 1958. Core drilling on lands leased
from the State 1 mile northeast of the Daisy mine was continued by
the company during the first 8 months of 1959. This drilling outlined
lower grade ore 700 feet below the surface, which might be mined by
open-pit methods, and higher grade ore at depths ranging from 650
to 1,100 feet, which could be mined by underground methods. The
five-compartment Palo Verde shaft which is to be sunk to a depth of
1,000 feet to mine the higher grade ore was started, and the installa-
tion of the surface plant and purchase of the necessary mining equip-
ment was authorized by the company board of directors. i small
quantity of ore was mined and milled from Mineral Hill mine near
the miil. A lease and option agreement was concluded by Banner
with McFarland & Hullinger for acquisition of the San Xavier mine
and surface plant.

Most of the gold and silver was produced as a byproduct of copper
mining. Lead came mainly from the San Xavier mine operated by
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McFarland & Hullinger, and from the Daisy-Mineral Hill and Sun-
shine group of mines. The Atlas, operated by B.S. & K. Mining Co.,
and San Xavier mines were the major zinc producers. Twenty lode
mines that produced gold, silver, copper, lead, or zinc were active in
the county, and a placer mine sold small quantities of gold and silver.

Cement produced at the Rillito plant of Arizona Portland Cement
Co. was the principal nonmetal product. Virtually the entire output
of limestone was used in making cement. Pima County was the
second largest producer of sand and gravel, and commercial opera-
tions supplied 62 percent of the 1.8 million tons quarried. Tueson
Perlite Co. operated its perlite mine and Tucson expanding plant.
Miscellaneous clay for use at local brick plants accounted for all of
the clay output.

Manganese ore and concentrate were shipped from the Black Jack
and Stella Maris No. 1 mines under the Government carlot-purchase
program that terminated in August. In addition, a substantial quan-
tity of manganiferous ore and concentrate was shipped from one mine
through Mohave Mining and Milling Co. to Kaiser Steel Corp., Fon-
tana, Calif., plant for use in making steel.

Pinal.—Copper supplied $56.1 million (92 percent) of the $61.2 mil-
lion value of mineral production. Gold and silver, mostly of which
was recovered from copper ore, and molybdenum, all from copper ore,
furnished 4 percent of the total value; the remaining 4 percent was
primarily from sand and gravel, gypsum, manganese and manga-
niferous ore and concentrate, and lime.

The major copper-producing mines, in order of output, were San
Manuel (3d in the State), Ray (6th), and Magma (11th). All pro-
duced large quantities of gold and silver. San Manuel was one of
the principal producers of molybdenum as a byproduct of copper.

Magma Copper Co., sole owner of the San Manuel Copper Corp.
and operator of the San Manuel mine, stated in its 1959 annual report
that 7.6 million tons of ore assaying 0.719 percent copper was produced
from the sulfide minerals from this mine, compared with 11.5 million
tons assaying 0.716 percent copper in 1958. The copper contained in
the oxide minerals in the ore was not recovered. An average of 13.05
pounds of copper was recovered per ton of ore treated, compared with
13.01 pounds in 1958. The 84-percent decline in tons of ore produced
resulted from a strike called at San Manuel by the International
Union of Mine, Mill and Smelter Workers, Inc., on August 11, which
stopped all production from that date until December 15. San
Manuel quarried 39,928 tons of limestone and 9,312 tons of quartzite
for metallurgical use during the year.

Kennecott Copper Corp. stated in its annual report for 1959 that
3 million tons of ore was mined from the Ray mines by the Ray Mines
Division, compared with 4.3 million tons in 1958. Copper production
from all Ray operations was 29,084 tons of copper, compared with
42,932 tons in 1958. The decline resulted from the labor strike and
inactivity at the Ray mines from early August throughout the rest of
the year. Expansion of productive capacity, announced in 1958,
neared completion at yearend. Expansion involved relocating sur-
face facilities, enlarging the pit to permit mining more ore, and
increasing the capacity of the mill and was to cost over $35 million.
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Productive capacity was to be increased by 20,000 tons of copper
annually, or nearly 40 percent.

According to the Magma Copper Co. annual report for 1959,
276,387 tons of ore assaying 5.23 percent copper, 0.04 ounce per ton of
gold, and 1.50 ounces per ton of silver was mined from the Magma
mine at Superior. All production was stopped because of the labor
strike from August 11 throughout the rest of the year. Metal produc-
tion at Magma was 13,009 tons of copper, 9,298 ounces of gold, and
367,955 ounces of silver, a substantial decline from the 1958 output
of 20,651 tons of copper, 12,581 ounces of gold, and 550,327 ounces of
silver. Development work at the Magma mine during the year com-
prised 8,033 feet of drifts and crosscuts, 5,877 feet of raises, 106 feet
of shaft sinking on the No. 5 shaft, and 3,092 feet of diamond drilling.

Crude material from mines and quarries producing gypsum (Ari-
zona Gypsum Corp. and Union Gypsum Co.), perlite (Perlite Indus-
tries of Arizona, Inc., and Harborlite Corp.), pyrite (Kennecott
Copper Corp. and Magma Copper Corp.), lime (San Manuel Copper
Corp.), and sand and gravel—used principally in highway construc-
tion and maintenance—was responsible for the value of nonmetals
produced.

Santa Cruz—Production of gold, silver, copper, lead, and zinc came
from 10 mines, of which the Flux, Glove, Illinois and Venados, and
Kansas were the major producers. The Flux (operated by Nash &
McFarland) and Glove (operated by Sunrise Mining Co.) mines were
the State’s second and third largest lead producers, respectively; the
Flux mine ranked fourth in zinc output.

Yavapai.—The Iron King mine, operated by the Iron King Branch
of Shattuck Denn Mining Corp., was the State’s leading silver, lead,
and zinc producer and third largest gold producer. This mine again
was one of the major contributors to the value of mineral production.
Approximately 1,000 tons a day of ore was mined and milled at Iron
King. Lead and zinc concentrates (containing significant quantities
of gold, silver, and copper) produced by flotation were shipped to
American Smelting & Refining Co. smelters at El Paso, Amarillo,
and Corpus Christi, Tex. Gol(gl bullion was produced by cyanidation
of the flotation tailing.

Bagdad Copper Corp. mine at Bagdad continued to be the principal
producer of copper in the county and was the 12th largest producer in
the State. Byproduct gold, silver, and molybdenum also were re-
covered from copper mining and milling. The strike during the last
4 months of the year did not affect operations at Bagdad except to
close the smelter to which they shipped concentrate, necessitating
stockpiling of concentrate at the mill. Plans were announced for
installing a plant to produce sulfuric acid by burning sulfur. The
acid would be used for leaching oxide copper from stockpiled material
removed from the sulfide copper ore being used for millfeed. This
procedure was expected to add 20 tons per day to the copper output
of the operation.

Cyprus Mines Corp. reopened the Old Dick mine near Bagdad in
January after a year of inactivity. It was the State’s second largest
zinc producer and ranked 16th in copper output. Gold, silver, and
lead also were recovered from the copper-zinc ore. According to the
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corporation’s annual report for 1959, 76,111 tons of ore was mined
and milled to produce 8,078 tons of copper concentrate and 19,350
tons of zinc concentrate. Exploration and development at the Old
Dick and the nearby Copper Queen mines resulted in additions to the
ore reserve approximately equal to production. The reserve was esti-
mated by company officials at 305,000 tons, averaging 4 percent copper
and 15 percent zinc.

Other important metal producers in the county included Big Hole
Mining Co., which produced copper ore from the United Verde open-
pit mine (formerly operated by Phelps Dodge Corp.), and Fred D.
Schemmer, who operated the Commercial mine under lease from
Phelps Dodge Corp. and produced fluxing copper ore for the cor-
poration sme%ter at Douglas.

American Cement Corp. began initial operations at its new Clark-
dale cement plant. Because of a constructions workers’ strike at the
Glen Canyon Dam project, only a limited quantity of cement was pro-
duced and shipped. Verde Gypsum Co. quarried a little gypsum for
use as a retarder in cement. The Flintkote Co. operated its Nelson
lime plant at an accelerated rate in 1959 (output was 37 percent

eater than 1958). A small quantity of bentonite was produced by
gglicates Corp.

The Interstate Oil & Development Co. produced uranium ore at
the Anderson No. 2 mine and shipped it to the Tuba City mill for
processing.

Yuma.—OQOutput of manganese and manganiferous ore and concen-
trate furnished $1.5 million of the $1.8 million value of mineral pro-
duction. Manganese ore and concentrate was shipped from 17 mines
under the Government carlot-purchase program. The major pro-
ducers were the Blackbird, Power No. 1, and Metate No. 8. "Manga-
niferous ore and concentrate was shipped from four mines through
Mohave Mining & Milling Co., to Kaiser Steel Corp., Fontana, Calif.,
for use in making steel ; Metate No. 3 was the principal producer.

Gold and silver were recovered from two placer mines and gold,
silver, and copper from four lode mines.
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INERAL production in Arkansas increased nearly 7 percent

M over that m 1958, resuming the upward trend started in 1952.

Spectacular gains in the production of sand and gravel, barite,

and bauxite were sufficient to offset a major decrease in crude petroleum

production. Steps were taken to promote further industrial develop-
ment in the State.

To aid nonprofit industrial development groups in Arkansas desir-
ing to build commercial sites, an Arkansas cement company offered
free cement. Grants totaling almost 18,000 barrels of cement were
made to communities. In a related move, a concrete company agreed
to sell structural members to civicagencies at a discount.

The Binswanger Glass Co. opened a new plant in Little Rock. It
included space for making doull)ole-pane insulating windows, electro-
copper-plating galvanic processing equipment to manufacture mir-
rors, selling and erecting glass-curtain walls, and manufacturing and
restoring stained-glass windows.

Work continued on the first phase of the Dardanelle Dam project
on the Arkansas River. In 1959 construction was confined to building
the upstream portion of the lock. When the dam is completed and
the Arkansas River opened to navigation, this lock will be the means
of lifting or lowering river craft 52 feet between the upstream and
downstream levels. Plans include construction of the remainder of
the dam extending from the lock to a powerplant on the Yell County
side of the river. :

Highway construction completed and contracted reached a new
Tecord in 1959. According to the Arkansas Highway Commission,
the total expenditure during the year was approximately $50 million
as compared with $38 million in 1958.

Employment and Injuries.—Average annual employment trend in the
mining industries continued downward and was 2 percent less than
the average in 1958. Increased employment in coal mining and non-
metallic mining and quarrying failed to compensate for the decreased
average employment in the metal mining and oil industries. Although
fewer workers were employed in 1959, the mining industry annual
payroll gained 1 percent.

1 Commodity-industry analyst, Division of Mineral Resources, Region IV, Bartlesville,
Okla.

129
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TABLE 1.—Mineral production in Arkansas®

1958 1959
Mineral Short tons Short tons
(unless Value (unless Value
otherwise [(thousands)| otherwise |(thousands)
stated) stated)
BaArite oo oo e e 182,779 $1, 668 338, 539 $3,097
Bauxite. . _long tons, dried equivalent__| 1,257,916 11,394 | 1,631,643 17,048
Clays thousand short tons__ 578 1,578 782 2,406
[0 IS do.__. 364 2,744 441 3,482
Gem stones. . - @ t23 ® 18
Iron ore (usable) ____thousand long tons, gross weight._ @®) @®)
Lead (recoverable content of ores, etc) 38 9
Manganese ore (35 percent or more Mn)__gross weight__ 22,221 1,737 17,742 1,398
Natural gas million cubic feet_- 32,890 | 2, 664 442,500 43, 500
Natural-gas liquids:
Natural gasoline and cycle products
thousand gallons._. 37,197 2,574 40,730 2,523
LP-gases 0---- 53,518 2,743 55,731 3,048
Petroleum (crude). thousand 42-gallon barrels.. 28, 700 80, 934 426, 329 472,931
Sandand gravel . oo el thousand short tons.. 8, 644 7,039 11,696 11, 857
Stone do.... 8,461 10,178 8,824 10, 424
Zine (recoverable content of ores, etc)_ - 49 11
Value of items that cannot be disclosed:
Abrasive stones, bromine, cement, gypsum, iron ore
(1958), lime, soapstone and value indicated by foot-
note 3 7,241 10, 042
Total Arkansas 5. 131,608 |-cococcceene 140, 555
1 Production as measured by mine shipments, sales, or marketable production (including consumption
by producers).
2 Weight not recorded.

1 Figure withheld to avoid disclosing individual company confidential data.
¢ Preliminary figure.
¥ Value adjusted to eliminate duplicating value of clays and stone.

TABLE 2.—Average annual employment of mining industries*

1955 1956 1957 1958 1959
Industry

Employ- | Employ- | Employ- | Employ -| Employ- | Employ- | Employ-

ment ment ment |ingunits| ment |ingunits| ment
910 868 962 43 797 39 701
536 561 602 29 367 25 394
2,909 3,061 3,230 368 3,498 372 3,349
2,089 2,159 2,128 104 1,542 108 1,632
6,444 6, 649 6, 922 544 6,204 544 6,076

~

1 Arkansas Department of Labor, Employment Security Division, Little Rock, Ark.

No fatal accidents occurred in coal mines during the year. One
fatality was reported by the sand and gravel industry. Five perma-
nent partial injuries were reported—one in zinc smelting, three in
sand and gravel mining, and one in stone quarrying. Injury data on
the petroleum industry were not available.

The average weekly wage in the metal mining industry was $107.15,
a gain of 12 percent over that of 1958; in the coal industry, $90.77, a
gain of 9 percent; in the crude petroleum and natural gas industry,
$91.79, a gain of 8 percent ; and in the nonmetallic mining and quarry-
ing industries, $77.65, a gain of 1 percent.
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REVIEW BY MINERAL COMMODITIES
MINERAL FUELS

Coal.—Twenty bituminous-coal mines were operated in Arkansas—
four less than 1n 1958. However, total coal production for the year
increased 21 percent in quantity and 27 percent in value, mainly be-
cause of increased production from the Sebastian County underground
mines of the Peerless Coal Co. and Quality Excelsior Coal Co. Pro-
duction from the eight open-pit mines in Arkansas remained almost
the same as in 1958.

TABLE 3.—Coal production

(Thousand short tons and thousand dollars)

Year Quantity Value Year Quantity Value
1950-54 (average). - . 880 $6,828 [ 1957 o emeeeeem 508 $3,976
1955, 578 4,319 || 1958 o 364 2,744
590 4,601 || 1959 . 441 38,482

A trend toward mechanized mining in the State’s underground
mines was indicated by the major increase in coal production from
mines using cutting machines. A boring-type continuous-mining
machine was used at mine No. 2 of the Quality Excelsior Coal Co. in
Sebastian County. At the eight strip mines, 5.5 million cubic yards
of overburden was excavated and 258,369 tons of coal loaded—a strip-
ping ratio of 21 cubic yards of overburden to 1 ton of coal mined.

0il and Gas Exploration and Development.—Drilling activity in 104
fields in 27 counties resulted in completion of 422 oil wells, 57 gas wells,
and 280 dry holes. Decrease in total number of wells drilled was
?itgxglibuted to diminished activity in the Stephens and Sandy Bend

elds.

The overall results of exploratory and field drilling were good dur-
ing 1959, inasmuch as 72 percent of the completed wells produced
oil or gas. Over the entire State, 28 wells were successfully com-
pleted as new sources of supply, establishing 17 new fields (9 oil and
8 gas) and 11 new pools (5 oil and 6 gas). Successful outpost wells
e}slta,blished significant lateral extensions in at least seven fields during
the year.

The deepest well drilled in 1959 was well 2 of the Cheyenne Oil Co.
Miles Tayll)or unit in Columbia County, but it was abandoned as a
Smackover lime failure at a total depth of 11,000 feet. The record

roducing depth, about 9,420 feet, was established in 1959 in the newly
g.iscovered Field Bayou oilfield in Lafayette County.

In north Arkansas, dry natural gas was produced from relatively
shallow sands of Pennsylvanian, Mississippian, and Devonian ages.
Drilling activity in this part of the State resulted in completion of
28 exploratory wells and 387 field wells. The wildcat wells were in-
strumental in discovery of eight new fields and five new gas sources.
Deve})(zf)ment drilling of 87 wells adjacent to known fields resulted in
32 producing gas wells and 5 dry holes,
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TABLE 4.—0il and gas well drilling and total crew weeks spent in geophysical
prospecting in 1959, by counties

Drilling 1 Crew
weeks 2
County Grand |
Proved field wells Exploratory wells total Reflection
seismg-
grap!
0Oil QGas Dry Oil Gas Dry
4
2
6 2 s 5
- 1
________ 1
Cleburne oo - - oo 1 1
Columbia. - .. 24 | - L7 IR IR 10
: 2 R PR 2
3 1
4
15 2
2
Howard [ 1
Johnson o 5
Lafayette. ——- 49 4 31 ) N 30
Little River. — 2
Lo, 2 1 2
4 14 b2 PR, 14
11 4
1 10 | oo 10
3 b2 I 2 2
1
4 3
4 52 4 40
2 1 1
1 - 1 1
49 141 9 8 139 759 230
51 206 21 17 144 919 199

1 State of Arkansas Oil and Gas Commission, Engineer’s Report of Oil and Gas Reservoirs, 1959.
S’Natiovn?l 0Oil Scouts and Landmen’s Associations, Oil- and Gas-Field Development in the United
tates: Vol. 30, 1959.

In south Arkansas, oil and gas production came from Cretaceous
and Jurassic formations. Exploratory and development drilling,
conducted in 15 counties and 85 fields, totaled 706 wells completed.
Of the 706 wells completed, 139 were wildcat and resulted in discovery
of 9 new oilfields and 6 new pools (5 oil and 1 gas). Development
drilling resulted in significant extensions to the Sandy Bend, Smack-
over, Champagnolle Landing, and Stamps fields. Of the 166 fields
found by the end of 1959, 142 remained active in production of oil,

* condensate, or gas. Almost all the fields in southern Arkansas pro-
duced from multiple sources.

Primary-pressure maintenance and secondary-recovery programs
were active in several south Arkansas fields during 1959. Pool unitiza-
ion_followed by water or gas injection successfully prolonged the
productive life of fields in Columbia, Lafayette, Miller, Ouachita, and
Union Counties. It was estimated that 110 million barrels of oil would
be recovered as a direct result of the programs.

Pipeline Construction.—Arkansas-Louisiana Gas Co. completed con-
struction of a 100-mile, 16-inch natural-gas pipeline in west Arkansas.
The pipeline extended from the Aetna gasfield in Franklin County to
the Arkansas-Louisiana Gas Co. system near Jones Mill.
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Natural Gas.—Natural gas production continued an upward trend
for the third consecutive year, increasing 29 percent over production
in 1958. The north Arkansas gasfields for the first time accounted
for more than half of the total gas produced in the State. Gas output
in south Arkansas declined, principally because of the lack of new
gas discoveries over the past several years. Fifteen counties reported
natural gas production. In order of production value, the leaders
were Franklin, Columbia, Lafayette, Pope, and Sebastian.

Natural-Gas Liquids.—Although wet-gas production declined in south
Arkansas, more natural-gas liquids were recovered by the State’s
five natural gasoline plants and two cycling plants because of increased
plant capacity and the processing of more imported gas.

Arkansas-Louisiana Chemical Corp. completed a $3 million ex-
E}msion program at its Hamilton Products extraction plant near

agnolia. Capacity of the plant was increased to 400 million cubic
feet daily, recovering ethane, propane, butane, isopentane, and natural
gasoline at more than double the former volume of liquids.

THE MINERAL INDUSTRY OF ARKANSAS

TABLE 5.—Estimated proved recoverable reserves of crude oil, natural-gas liquids,
and natural gas?

Changes in Proved
Proved proved re- reserves, Change
reserves, serves, due to | Dec. 31, 1959 | from 1958,
Dec. 31, 1958 | extensions and | (production percent
new discov- | was deducted)
eries in 1959
Crude oil thousand barrels... 317, 865 19, 868 312,911 -2
Natural-gas liquids 2 .. _____________ do-__. 34,150 450 32,017 —6
Natural 888 cceeeeo.2 million cubic feet. . 1, 388, 337 99, 615 1,422,817 -+2

! American Gas Association, and American Petroleum Institute, Proved Reserves of Crude Oil, Natural-

Gas Liquids, and Natural Gas:

2 Includes condensate, natural gasoline, and LP-gases.

Vol. 13, Dec. 31, 1959, pp. 9, 10, 19.

TABLE 6.—Gross withdrawals and disposition of natural gas, in million cubic feet

Gross withdrawals 1 Disposition
Year Marketed production 2
From gas| From oil Repres- | Vented
wells wells Total suring and
Million Value wasted 3
cubic feet |(thousands)
1950-54 (aVerage).-.coeeca-- 37,964 27,082 | 65,046 42,002 $1,849 19,279 3,765
955. 19, 000 36, 000 55, 000 32,123 1,799 16, 649 6, 228
1956 16, 000 37,000 | 53,000 30,162 1,810 16, 269 6, 569
1957. 18, 000 36,000 | 54,000 31,327 2,256 16, 045 6, 628
19584 o 23, 000 45,000 | 68,000 32,890 2, 664 28,180 , 930
1959 8. A 3,500

1 Marketed production plus quantities used in repressuring, vented, and wasted.
* 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 Revised figures.

tPreliminary figure.
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TABLE 7.—Natural-gas liquids produced
(Thousand gallons and thousand dollars)

Natural gasoline and LP-gases Total
- eycle products ’
Year

Quantity Value Quantity Value Quantity Value
1950-54 (AVerage) -c-ceecceee- 57, 557 $4,022 48, 518 $1,993 106, 075 $6,015
1955 47,483 3,239 57,088 2,169 104, 571 5,408
1956 e e e - 41, 529 2, 541 56, 146 2,293 97,675 , 834
1957. 39, 869 2,313 54,034 2,097 93, 903 4,410
1958 1 oo - 37,197 2,574 53, 518 2,743 90, 715 5,317
1959 40,730 2,523 55,731 3,048 96, 461 5,571

1 Revised figure.

TABLE 8.—Production of crude petroleum in Arkansas, by fields
(Thousand barrels and thousand dollars)

1955 1956 1957 1958 19591
Field
Quantity| Quantity| Quantity| Quantity| Value | Quantity| Value
483 133 399 228 $643 148 $409
478 444 415 363 1,024 332 920
617 632 721 303 854 314 870
923 990 826 2,329 646 1,789
1,241 1,431 1,468 1,279 3,607 855 2,369
816 403
2, 890 3,609 4,521 4,058 11,444 4,439 12,296
1,331 1,349 1,337 2,752 55 2,001
2,048 2,238 2,299 2,046 5,770 2,196 6,083
2, 593 2,353 2,119 1,791 5,051 1,849 5,122
4,678 4,466 4,206 4,114 , 601 4, 12,085
1,014 1,157 1,745 1,681 4,740 1,472 4,077
811 6 721 2,033 398 1,103
1,840 1,591 2,491 2,239 6,314 1, 525 4,2
6, 637 7,011 7,872 8,075 22,772 7,037 19, 493
28, 369 29, 355 31,047 28,700 80, 934 26, 329 72,931

1 Preliminary figures.
2 Bureau of Mines figures.

TABLE 9.—Production, indicated demand, and stocks of crude petroleum, by
months, 1959, in thousand barrels

Month Pro- [Indicated| Stocks ! Month Pro- |Indjcated|Stocks ¥
duction| demand duction| demand

2,510 2,489 2,002 || August_____________.__ 1,950 1,876 2,220

2,116 2,322 1,886 || September 2,005 1,971 2,254

2,276 2,299 1,863 {| October.... 1, 940 1, 990 2,204

2,433 2,617 1,679 || November. 1,883 1,943 2,144

2,490 2,527 1,642 || December.__ 2,075 2,184 2,035

2,439 2, 069 2,012
2,212 2,078 2,146 Total._. -| 26,329 26,365 |--aeeam-

1 End-of-month stocks originating in Arkansas.

Petrolenm.—Crude petroleum was the State’s most important min-
eral commodity in 1959 with an estimated 26.3 million barrels valued
at $72.9 million. Crude oil production decreased 9 percent in quan-
tity and 10 percent in value below production in 1958. A strike at the
American Oil Co. refinery at El Dorado from July 1 to November 12
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substantially reduced the total output of oil for the year. As a direct
result of decreased production, the Arkansas Oil & Gas Commission
raised its assessment on oil production from 2.5 to 4.0 mills per barrel,
effective December 1,1959.

.The Arkansas Water Pollution Commission ordered oil producers
in south Arkansas to stop pumping salt water into the Ouachita River
and its tributaries. Oil-well owners will be given credit for severance
tax up to the entire cost of installing underground salt-water-disposal
systems. The producers must reduce pollution 20 percent each year for
the next 5 years.

Lion Oil Co., a division of Monsanto Chemical Co., expanded and
modernized its refinery at El1 Dorado. Crude oil capacity of the plant
was increased from 29,000 to 83,000 barrels daily. New facilities in-
cluded a solvent-asphalt extraction unit, which boosted yields of pav-
ing-grade asphalt, and a desulfurization unit to improve the quality
of diesel fuels and heating oils. A propylene tetramer unit was put
into use in October. First shipments of the product, used in detergent
manufacture, were made in November to the Inorganic Chemicals
Division of Monsanto Chemical Co.

NONMETALS

Abrasive Stone—Production of novaculite in Hot Spring County
increased moderately. The material was processed into grinding peb-
bles and oil stones.

Barite—The State’s barite industry recovered from the slump in
1958 as shown by the 85-percent gain in production and 86-percent
gain in the value of production reported in 1959.

United States Glass & Chemical Corp. began constructing a $500,000
barite and gravel plant at Dierks in southwest Arkansas. Initial
capacity was to be about 35,000 tons of barite and 250,000 tons of
gravel yearly. The company had about 4,600 acres of land under lease
in Howard and Sevier Counties. Unlike the Magnet Cove (Hot
Spring County) barite deposits, in which ores containing 55 percent
barite are covered by many feet of overburden, the Dierks ore is in
surface deposits and contain 10 to 15 percent barite. The ore was to
be mined by open-pit methods, in which no blasting will be required,
then processed into high-quality finished products including chemical-
grade barite.

TABLE 10.—Primary barite sold or used by producers

Year Short tons Value Year Short tons Value
(thousands) (thousands)
195054 (8Verage)-—-------- 386, 032 $3,650 || 1957 oo 477,327 $4, 537
1955, < e 462, 986 3,755 || 1958 - ccom et 182,779 1,668
1956. - - e mmee 486, 254 T | I U —— 338, 539 3,097

Bromine—Michigan Chemical Corp. recovered bromine from oil-
well brines at its El1 Dorado plant. End product of the plant was
ethylene dibromide. The company announced plans to double produc-
tion capacity of the bromine plant before mid-1960. Expansion plans
also included doubling the number of special tank cars used to trans-
port bromine.
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Cement.—Operation of the Arkansas Cement Corp.’s new plant near
Foreman accounted for a significant increase in State output of £ort-
land and masonry cements. Total monthly cement shipments to desti-
nations in Arkansas consistently were about 24 percent higher than
in 1958. The number of construction contracts in Arkansas was 35
percent higher than the number in 1958.

More efficient facilities for handling cement were installed at the
Ideal Cement Co. plant at Okay. Packing and loading facilities
were completely modernized, and truck haulage of cement was begun
in late 1959,

TABLE 11.—Shipments of all types of finished portland and high-early strength
cement to Arkansas from mills

Change, percent
Arkansas
Year (thousand
barrels) In Arkansas | In United
States
1950-54 (average) 1,974 -
1955, 2,519 +33 +6
1936 1,843 -27 +6
1957 1,694 —8 —6
1958 - 2,129 +26 +6
1959. 2,624 +23 +9

Chlorine.—Arkansas-Louisiana Chemical Corp. produced liquid
chlorine and caustic soda at its Pine Bluff plant. During the latter
part of 1959, facilities were installed for manufacturing hydrochloric
acid, to be used mainly in acidizing of oil wells.

Clays.—Major uses for clay remained essentially unchanged during
the year, but outstanding gains in consumption were noted for both
fire clay and miscellaneous clay. Three lightweight-aggregate plants
were active during the year, requiring more than twice as much miscel-
laneous clay used for this purpose in 1958. Comparable increased
production of building brick, tile, cement, and refractory materials
contributed to the 35-percent gain in quantity and 53-percent gain in
value of clay produced.

TABLE 12.—Clays sold or used by producers, by kinds
(Thousand short tons and thousand dollars)

Miscellaneous clays t Fire clay Total clay
Year

Quantity Value Quantity Value Quantity Value
1950-54 (AVerage) e cmcacoeeeea- 202 $269 331 $1,335 533 $1, 604
1955 @ @ ® ® 739 2,376
1956 444 447 275 1,189 719 1,636
1957 226 226 390 1, 360 616 1, 586
1958. 265 264 313 1,313 578 1,677
1959 383 383 399 2,023 782 2, 406

1Includes clay used for cement,
2Included with total clay.

Gem Stones.—Quartz crystals and specimen-grade samples of various
minerals contributed to the reported value of Arkansas gem stones.
Corbins Mineral Supply accounted for more than half of the value of
the 1959 production.
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Gypsum.—Production of gypsum, all from Pike County, increased
4 percent over that of 1958. Erkansas Gypsum Co. operated the mine
until December, then sold the property to Dulin Bauxite Co.

Lime.—Following the lead of the aluminum industry, the major
consumer of Arkansas lime, production of lime increased about 31
percent over that of 1958. Lime also was used for water purification
and by the paper, petroleum, sugar-refining, and other industries.

Sand and Gravel.—Production of sand and gravel increased 35 per-
cent over that of 1958, reflecting an increase 1n construction activity
throughout the State. Most of the increase was attributed to the
building industry rather than to highway construction.

A plant for producing foundry sand was completed near Guion by
the National Silica Products Co. The sand was to be mined, processed
locally, and shipped to customers in Shreveport, La.; Tulsa and Okla-
homa City, Okla., and Dallas, Tex.

TABLE 13.—Sand and gravel sold or used by producers, by class of operation and
uses
(Thousand short tons and thousand dollars)

1958 1959
Quantity Value Quantity Value
COMMERCIAL OPERATIONS
Sand:
Building. 1,084 $728 1,374 $1,355
Paving. 1,294 1,076 1,203 1,121
Gravel:
Building. 1,347 1,401 1,630 1,866
Paving. 1, 661 1, 680 2,105 2,232
Other. 623 297 12 17
Undistributed 1. 247 537 649 944
Total sand and gravel 6,256 5,719 6,973 7,535
s dGOVEBNuENT-AND-CONTBACTox OPERATIONS
and:
Paving 710 142 2,300 1,862
Building 40 10
Gravel:
Paving 1,638 1,169 2,423 2,460
Building
Total sand and gravel 2,388 1,321 4,723 4,322
Grand total 8,644 7,040 11, 696 11,857

t Includes glass, molding, filtering, and other construction, industrial, and ground sands; railroad bailast
and miscellaneous gravels; Bureau of Mines not at liberty to publish separately.

Stone.—A record of 8.8 million short tons of stone (including slate)
valued at $10.4 million was produced, continuing an upwarg trend
for the eighth consecutive year. Outstanding gains were reported
in production of crushed granite, marble, and sandstone, all in the
noncommercial category.

Mid-South Limestone By-Products, Inc. was constructing a new
plant for producing agricultural limestone at Imboden in northeast
Arkansas. Completion was scheduled for mid-1960.

569113—60——10
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TABLE 14.—Stone sold and used by producers

(Thousand short tons and thousand dollars)

Year Quantity Value Year Quantity Value
6,176 $8,026 8,461 $10,178
6, 325 8,113 8,824 10, 424
7,336 8,871

Sulfur (Recovered Elemental).—Recovery of byproduct sulfur at gas
cycle plants in Columbia and Lafayette Counties declined 20 percent
as compared with recovery in 1958. Lion Oil Co. at Magnolia and
Olin Mathieson Chemical Corp. at McKamie were the only producers
in the State.

METALS

Aluminum.—Production and shipments of primary aluminum
reached new records, indicating complete recovery from the 1958
slump. Through research, new uses for aluminum were developed
in automobiles, housing, railroad freight cars, bridges, containers, and
electrical appliances.

Bauxite.—The output of bauxite in Arkansas was 30 percent higher
than production in 1958 and accounted for 96 percent of all U.S. pro-
duction. Approximately 98 percent of the bauxite was mined in
Saline County and 2 percent in Pulaski County.

Reynolds Mining Corp., at open-pit and underground mines in
Saline County, was the leading bauxite producer. Production was
begun at the company’s Wightman mine, deepest underground baux-
ite mine in the United States. Continuous-mining equipment, similar
tothat in modern coal operations, was used to mine the ore. Aluminum
Company of America ranked second, and Dulin Bauxite Co., with
underground and open-pit mines in Saline and Pulaski Counties,
ranked third.

Dulin Bauxite Co. sold all its bauxite mines, including the Dixon,
400 BC, Bryant, and McClain, to Reynolds Mining Corp. in February
1959. Production from the mines was stopped in April, and they were
put in reserve status.

TABLE 15.—Mine production of bauxite and shipments from mines and processing
plants to consumers

(Thousand long tons and thousand dollars)

Mine production Shipments
Year
Dried Dried
Crude bauxite Value Asshipped | bauxite Value

equivalent equivalent
1950~54 (AVCTage) -cocccmcacaac 1,942 1,641 $11,799 1,787 1, 609 $13,128
1955... 2,050 1,721 14,026 1,939 1, 660 14, 845
1956 1,966 1, 669 14, 444 1,817 1, 567 14,643
1957_. 1,625 1,357 12, 314 2,004 1,696 16,476
1958 - o oo 1, 516 1,258 11, 394 1,586 1,341 13,091
1959, e e e cecceeee 1,040 1,632 17,048 1,827 1, 580 17, 960
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Reynolds Metals Corp. installed equipment at its Hurricane Creek
plant to produce over 20 million pounds of hydrated alumina annu-
ally. Unique chemical properties of the hydrate and an average par-
ticle size of less than 1 micron make it useful in manufacturing ceramic
colors, chemicals, and many other products.

Lead and Zinc.—Rush Creek Mining Co. reported shipping a small
quantity of lead and zinc concentrates to the smelter. The ore was
gined in the old Rush Creek Mining District near Yellville, Marion

ounty.

Manganese.—Arkansas manganese production declined 20 percent,
primarily because the Government manganese purchasing program
ended August 5,1959. Ten operators in Independence County shipped
15,165 short tons. Shipments also were reported from Montgomery
and Polk Counties. The Federal Bureau of Mines continued to sample,
map, and correlate data on manganese and manganiferous limestone
deposits in Arkansas.

TABLE 16.—Manganese ores shipped from mines, in short tons

Manganese ore !
Year .
Grossjweight | Mn content Value
(thousands)
1950-54 (average) 5,408 2,228 O]
1955. 23, 744 11,685 $1,727
1956 29, 485 12, 525 2,066
1957. 23, 261 10, 000 1,726
1958. 22,221 9, 440 1,737
1959 - 17,742 6,714 1,398

1 Containing 35 percent or more manganese (natural).
2 Data not available,

In September the Athletic Mining & Smelting Co. reduced slab-
zinc output from 60 to 40 percent capacity, and on December 31 closed
the smelter completely.

REVIEW BY COUNTIES

Ashley.—Sand and gravel for construction and paving was pro-
duced by St. Francis Material Co. and S. C. Chadwick.

Benton.—White River Sand & Gravel Co. produced construction and
paving sand and gravel. Paul Davis furnished pit-run gravel for fill.
Benton County Highway Department used a substantial quantity of
unprocessed stream §ravel for roadwork. Independent Gravel Co.
quarried and crushed limestone for soil conditioning.

Boone.—McClinton, Inc., quarried and crushed limestone for con-
crete aggregate and soil conditioner.

Calhoun.—Sand and gravel for construction, paving, and fill was
the most important mineral produced in the county. Contributing
to total production were St. Francis Material Co., T'win City Gravel
Co., Pine Bluff Sand & Gravel Co., Ouachita Aggrega,te Co., and
W. W. Grant. Exploratory drilling resulted in discovery of two new
oilfields, Mud Lake and Cross Country Slough. At yearend 7 of
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TABLE 17.~—Value. of mineral production in Arkansas, by counties®

County 1958 1959 Minerals produced in 1959 in order of value
(’; Sand and gravel.
[ 0.
[Q] Sand and gravel, stone.
@) Stone.
$37,499 | Petroleum, sand and gravel.
639,632 | Sand and gravel, petroleum.
4 Sand and gravel.
156,128 Do.
6,166 | Sand and gravel, clays.
24,389 | Sand and gravel.
50,750 | Stone, sand and gravel. .
26,455,412 | Petroleum, natural-gas liquids, natural gas,
sand and gravel.
57,901 | Sand and gravel, natural gas.
115,879 | Sand and gravel, clays.
660,525 | Sand and gravel, stone, natural gas.
241,272 | Sand and gravel.
23,117 Do.
4,505 | Stone.
Franklin 1, 305, 855 1,941,679 | Natural gas, coal, stone.
Fulton ) D P
[€7:33T: 1T 63, 476 68,263 | Oilstones, sand and gravel, grinding pebbles,
: gem stones.
Grant @ Clays.
Greene. 104,174 128,999 | Sand and gravel.
Hempstead. - oooemeemee- 24, 360 Q) Clays.
Hot Spring. - ceeemcocmceeee 2,829,376 4,350,604 | Barite, clays, stone, sand and gravel, gem
stones.
) @) Cement, stone, sand and gravel, clays.
2,530,189 | ~2,336,941 | Manganese, lime, stone, sand and gravel.
1,191,477 1,659,100 | Stone, sand and gravel. :
[ ) Sand and gravel, natural gas.
¢ ®) Sand and gravel.
1,645, 951 1,301,046 | Coal, natural gas, clays.
18,271,812 14,145,465 | Petroleum, natural-gas liquids, natural gas,
sand and gravel.
@ @) Stone, sand and gravel.
39, 550 @ Sand and gravel.
400, 430 3,572,385 | Cement, sand and gravel, stone, clays.
400, 369 303,925 | Stone, coal, natural gas.
70,083 | Clays, stone.
O] Stone.
12,150 40,560 | Stone, zinc, lead, sand, and gravel.
6,232,027 5,341,146 | Petroleum, sand and gravel, natural gas, clays.
60, 2 Sand and gravel.
658, 041 671,290 | Slate, barite, manganese, gem stones.
2, 380, 760 2,058,895 | Petroleum, natural gas, sand and gravel.
17,106, 561 13,430,991 | Petroleum, sand and gravel, natural gas, clays.
65, 50 2 Sand and gravel.
180,108 168,741 | Gypsum, sand and gravel, gem stones.
83,738 2 Sand and gravel.
218,791 188,655 | Manganese, clays, slate.
787,027 1,337,484 | Coal, stone, natural gas, sand and gravel,
7,678,231 8,991,126 | Sand and gravel, stone, clays, bauxite.
, 268 2 Sand and gravel.
11, 354, 884 17,503,092 | Bauxite, lime, clays, sand and gravel, tale and
soapstone, slate.
9,408 |- cceeoeeeeae e
1, 0228, 072 1,783,879 | Coal, natural gas, clays.
2, 500 ® Stone. .
22,971,993 20,198,567 | Petroleum, bromine, natural-gas liquids, nat-
ural gas, clays.
229, 147 304,868 | Stone, natural gas.
2 ® Stone.
8, 399, 492 10, 144, 041
131,603,000 | 140, 555,000

1 The following counties are not listed because no mineral production was reported: Cleveland, Critten-
den, Dallas, Desha, Monroe, Newton, Perry, Prairie, Randolph, Scott, Sevier, Van Buren, Woodruff, and

Yell.

1\:arli?igures withheld to avoid disclosing individual company confidential data; included with “Undistrib-
uted.”
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the 13 development wells in the Mud Lake field were producing oil.

Carroll.—Southeast Construction Co. and Garrett Gravel Co. pro-
duced construction and paving sand and gravel. .

Chicot.—An outstanding increase in production of sand and gravel
for construction and paving added considerably to the economy.
Producers were Greenville Gravel Co., Linwood Smith Construction
Co., and Townsend Gravel Pit. Exploratory drilling for oil and gas
was unsuccessful.

Clark.—Sand and gravel for paving and construction was produced
by Arkadelphia Sand & Gravel Co., W. R. Britt, Arlington Wag-
goner, and R. & P. Barringer. Hope Brick Works mined miscel-
laneous clay for making heavy clay products. Reynolds Metals Co.
aluminum-reduction plant at Arkadelphia contributed to the econ-
omy of the county. :

Cleburne—Pit-run gravel and a substantial quantity of crushed
sandstone were used for road construction by the U.S. Army Corps of
Engineers. Exploratory drilling resulted in discovery of Quitman
gasfield and added the county to the State gas producers.

Columbia.—Columbia County output ranked first in value of total
production of minerals, crude petroleum, natural-gas liquids, and sec-
ond in value of production of natural gas. Two natural-gasoline and
cycle plants at Magnolia recovered natural-gas liquids (valued at $3.7
million). Both used the adsorption method. Lion Oil Co., a divi-
sion of Monsanto Chemical Co., recovered sulfur from natural gas,
- using the “modified Claus” process. Exploratory drilling during
the year was unsuccessful. Development drilling in the Stephens
oilfield was remarkably successful inasmuch as 22 of the 27 wells
produced oil. Columbia County Highway Department crews mined
pit-run gravel for paving. Commercial producers of construction,
paving, and fill gravel were the Columbia Sand & Gravel Co.,
Jennie F. Lovell, and Lambert & Barr. Arkansas State Highway
Department used part of the gravel produced.

Conway.—Southeast Construction Co. and J. O. Cravens produced
construction and paving sand and gravel. Natural gas from
Jerusalem and Old Hickory gasfields added to the value of minerals
produced in the county.

Craighead.—Sand and gravel for construction and paving gained
in importance in 1959. Producers were St. Francis Material Co.,
Southeast Construction Co., Mississippi Valley Construction Co., Inc.,
and Cotton Belt Gravel Co. Wheeler Brick Co., Inc., mined red clay
for use in making face brick at its plant near Joneshoro.

Crawford.—Arkhola Sand & Gravel Co. continued producing sand
and gravel for paving, construction, fill, and other uses. The com-
{)any also reported production of a considerable quantity of crushed

imestone for concrete aggregate and road material. Jim Brewer
Services & Supply produced crushed limestone during the year. De-
velopment-well drilling added two gas producers to the Kibler-Wil-
liams field and one gas well to the Section 10 field.

Cross.—Production of sand and gravel was of major importance to
the economy of Cross County. Producers were McGeorge Construc-
tion Co., Humphries and Kail, and Cross County Gravel Co.
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Drew.—Q’Neill Brothers Sand & Gravel Co. and Clyde Rogers pro-
duced sand and gravel for paving and fill. Drew County Highway
Department mined pit-run gravel for use on county roads.

Franklin—The county retained first place among natural gas pro-
ducers in the State for the fifth consecutive year. Two exploratory
wells were drilled during the year and added two new gasfields, Peter
Pender and Rock Creek, to known gas reserves. Development-well
drilling was very successful, especially in the Aetna field, where the
State’s first quadruple producer was completed. Quality Excelsior
Coal Co. operated a strip mine 4 miles northeast of Charleston. Dixie
Stone Co. quarried and crushed sandstone for road construction.

Garland.—Norton Pike Co. purchased novaculite, mined near Hot
Springs, for shipment to its New Hampshire plant. Oilstones and
grinding pebbles were made from novaculite mined by Arkansas Abra-
sives, Inc., Arkansas Oilstone Co., and Jackson Whetstone Co. Con-
struction sand and gravel was produced by Smith Bros. Construction
& Materials Co.

Grant.—Southwest Concrete Material Corp., near Poyen, used clay
from a nearby pit as raw material in its lightweight aggregate plant.

Greene.—A rkansas Gravel Co. and B & S Gravel Co. produced con-
struction and paving sand and gravel. Ted Cline furnished bank-run
gravel for fill.

Hempstead.—Hope Brick Works mined miscellaneous clay for build-
ing brick and other heavy clay products. Exploratory drilling for gas
and oil was unsuccessful during the year.

Hot Spring.—Crude barite, the county’s most important mineral, was
mined and ground by Baroid Division of National Lead Co. and Mag-
net Cove Barium Corp. Hot Spring County ranked second in pro-
duction value of clay and crushed sandstone. Acme Brick Co. and
Malvern Brick & Tile Co. mined fire clay for refractories and heavy
clay products and miscellaneous clay for building brick and tile. Sand-
stone was crushed and used for making silica refractories by Coogan
Gravel Co. and Harbison-Walker Refractories Co. Malvern Gravel
Co. produced paving sand and gravel at a stationary plant near Mal-
vern. The Jones Mill aluminum-reduction plant of Reynolds Metals
Co. operated throughout the year.

Howard.—Ideal Cement Co. mined chalk, marl, sand, and limestone
for cement manufacture. Gravel used for paving and railroad ballast
was produced by Nina Dildy.

Independence.—Manganese, valued at $1.2 million, was the most im-
portant mineral product of the county. Hydrated lime and quicklime
for industrial, chemical, and building uses were produced by Batesville
White Lime Co.; the company also quarried and crushed limestone
for soil conditioner, metallurgical flux, asphalt filler, mineral food,
concrete aggregate, and various other purposes. Batesville Marble Co.
was the only producer of dressed monumental marble in the State.
Sandstone for rough construction, sawed stone, and dressed stone was
produced by Salada Stone Co., Varnell Sandstone Quarry, and Bris-
tow Stone Co. Galloway Sand & Gravel Co. produced building sand
and gravel and fill sand.

_ Izard—Tzard County, for the sixth consecutive year, ranked second
in value of stone production and third in value of sand and gravel
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output. Glass sand and molding sand was mined and processed by
SilicaProducts Co., Inc. Limestone was quarried and crushed by
Aluminum Company of America and Arkansas Limestone Co. for
metallurgical flux and soil conditioner.

Jackson.—Sand and gravel for structural use, paving, and fill was
produced by Allbright Bros. Contractors, Inc., and Mobley Construc-
tion Co., Inc.

Jefferson.—Structural and paving sand and gravel were dredged
from the Arkansas River by Pine Bluff Sand & Gravel Co.

Johnson.—The county ranked second among coal producers in the
State. Both open-pit and underground mines were operated to fur-
nish coal for steel mills and domestic consumption. Atlas Mining Co.
was opening an underground mine 10 miles northeast of Ozark. Eu-
reka Brick & Tile Co. mined miscellaneous clay for heavy clay prod-
ucts. Development-well drilling resulted in extensions to the Coal
Hill, Knoxville, and Union City gasfields.

Lafayette.—Petroleum and natural-gas industries accounted for
most of the mineral economy of Lafayette County. The county led in
output of byproduct elemental sulfur and ranked fourth in crude
petroleum production, third in natural gas production, and second in
natural-gas liquids production. Exploratory and development drilling
resulted in discovery of one new oilfield, Field Bayou, new pools in the
Lewisville and Stamps fields, oil-extensions in the Lewisville, Spirit
Lake, Kress City, and Stamps fields, and gas condensate in McKamie
Northeast field.

Sand and gravel for construction and fill was produced by Meri-
wether Gravel Co., Inc., and Lambert & Barr. Olin Mathieson
Chemical Corp. recovered elemental sulfur from natural gas at its
McKamie plant.

Lawrence.—Ben M. Hogan & Co. and Verkler Limestone Co. quar-
ried and crushed limestone for concrete aggregate, roadstone, and
agricultural use. L. F. Parker produced pit-run gravel for county
road construction.

Lincoln.—Sand and gravel for construction, gaving, and fill was
produced by Glover Bros. Gravel Co. and Andy Ratterree at pits
near Star City. Part of the output was used by the Arkansas State
Highway Department.

Little River.—The first full year of operation of the Arkansas Ce-
ment Corp. plant at Foreman significantly increased the value of
mineral production in the county. Portland and masonry cement
required substantial quantities of marl and limestone.

rk-La Limestone Corp. quarried and processed limestone for agri-
cultural use. Braswell Sand & Gravel Co., Inc., produced construc-
tion and paving sand and gravel at a stationary plant near Wilton.

Logan.—Sawed building stone and flagging was produced by
Schwartz Quarry. Spicer Stone Co., Logan County Building Stone
Co., and River Mountain Stone Co. quarried and dressed dimension
sandstone.

Four underground bituminous-coal mines utilized cutting machines
to produce high-grade coal for shipment to northern markets.
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Exploratory drilling during the year resulted in discovery of the
Chismville gasfield. Two additional gas wells were completed in
the new field by yearend.

Lonoke.—Arkansas Lightweight Aggregate Corp., near England,
processed miscellaneous clay to make lightweight aggregate. Arkan-

sas State Highway Department and U.S. Army Corps of Engineers
contracted for crushed granite for concrete aggregate and roadstone.

Madison.—Ozark Construction Co. and War Eagle Lime Co., Inc.,
quarried and crushed limestone for agriculture.

Marion.—Rush Creek Mining Co., near Yellville, reported shipments
of lead and zinc concentrates during the year. Arkansas State High-
way Department used crushed limestone produced locally for road
construction and maintenance. 4

Miller—The county ranked second in value of sand and gravel pro-
duction and fifth in value of clay production. Petroleum and natural
gas also were included in mineral resources of the county. Gifford-
Hill Co., Inc., produced sand and gravel for construction, paving,
railroad ballast, and other uses. W. S. Dickey Clay Manufacturing
Co. mined fire clay and miscellaneous clay at pits near Texarkana.

Exploratory drilling resulted in discovery of two new oilfields,
Doddridge West and Rodessa West; both fields had an oil-productiv