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Q This edition of the Minerals Yearbook marks the centennial of the first
annual publication of comprehensive mineral industry statistics by the
Federal Government. The need for complete, reliable mineral statistics on a
regular basis was recognized in 1880, when Clarence King, then Director of
the United States Geological Survey, stated in his annual report:

“As a whole it is true, and can never be refuted, that the Federal
Government alone can successfully prosecute the noble work of investigating
and making known the natural mineral wealth of the country, current modes
of mining and metallurgy, and the industrial statistics of production.”

In response to this suggestion the Forty-seventh Congress, in an appro-
priations act of August 7, 1882 (22 Stat. 329), placed collection of mineral
statistics on an annual basis, stating in the act that “..not to exceed ten
thousand dollars of the amount appropriated in this paragraph may be
applied under the direction of the Secretary: of the Interior to the procuring of
statistics in relation to mines and mining other than gold and silver...”

Data on minerals production for 1882, collected under this appropriation,
along with census data for 1880 and such data as were available for 1881, were
published in a report entitled “Mineral Resources of the United States.” That
volume began the annual series that has continued unbroken to the present.

“Mineral Resources of the United States’’ was compiled and published by
the Geological Survey from the initial volume through the volume covering
1923. Beginning with the 1924 edition, compilation and publication of this
report became the responsibility of the Bureau of Mines, then part of the
Department of Commerce. The title “Mineral Resources of the United States”
continued in use through the 1931 edition, when after a half century of
publication, the title was changed to the current “Minerals Yearbook.”

The first “Minerals Yearbook” covered the period 1932-33 and had a
statistical appendix. Before the edition was completed, however, the Bureau
of Mines was transferred to the Department of the Interior; therefore, the
statistical appendix bears the seal of the Department of the Interior, rather
than that of the Commerce Department.

Throughout a century of publication, the content, format, and length of
these volumes have changed in response to user requirements and a changing
industry. Initially a single volume of some 800 pages, the Yearbook became a
two-part report “Metals” and “Nonmetals” in 1907 and continued in that
format through the 1931 edition. From the combined 1932-33 edition through
that of 1951, it returned to single-volume format, although the editions of
1932-33, 1934, and 1935 each had a statistical appendix. Beginning with the
1952 edition, the multivolume format of commodity and geographic area
coverage was instituted, continuing through this edition as follows:

1952-62 - Volume I, Metals and Minerals

Volume II, Fuels
Volume III, Area Reports
1963-65 - Volume I, Metals and Minerals
Volume II, Fuels )
Volume III, Area Reports, Domestic
Volume IV, Area Reports, International
1966-69 - Volume I—II, Metals, Minerals, and Fuels
Volume III, Area Reports, Domestic
Volume IV, Area Reports, International



1970-76 - Volume I, Metals, Minerals, and Fuels
Volume II, Area Reports, Domestic
Volume III, Area Reports, International

1977-81 - Volume I, Metals and Minerals -
Volume II, Area Reports, Domestic
Volume ITI, Area Reports, International

Commodity coverage has also changed thoughout the period. Some

minerals that were given substantial space in the early volumes no longer
have separate chapters, and new mineral commodities have been added.
The 1882 edition contained 48 commodity or commodity group chapters
whereas this edition contains 71. Data on the mineral fuels, included in the
Yearbook from its onset, were deleted beginning with the 1977 edition,
when responsibilities for those commodities . were transferred to the new
Department of Energy. .

As we move into the second century of publication, our philosophy
remains to publish a viable document responsive to the needs of its varied
user community. To this end we continue to invite constructive comments
and suggestions from our readers.

Robert.C. Horton, Director
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Statistical Summary

By Rose L. Ballard*

This chapter summarizes data on crude
nonfuel mineral production for the United
States, its island possessions, and the Com-
monwealth of Puerto Rico. Included also are
the tables that show the principal nonfuel
mineral commodities exported from and
imported into the United States and that
compare world and U.S. mineral produc-
tion. The detailed data from which these

. tables were derived are contained in the
individual commodity chapters of volume I
and in the State chapters of volume II of
this edition of the Minerals Yearbook.

Although crude mineral production may
be measured at any of several stages of
extraction and processing, the stage of mea-
surement used in this chapter is what is

mines.

Because of inadequacies in the statistics
available, some series deviate from the fore-
going definition. For gold, silver, copper,
lead, zinc, and tin, the quantities are record-
ed on a mine basis (as the recoverable
content of ore sold or treated). However, the
values assigned to these quantities 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 the metal.

The weight or volume units shown are
those customarily used in the particular
industries producing the commodities. Val-
ues shown are in current dollars, with no
adjustments made to compensate for

ordinarily termed “mine output.” It usually changes in the purchasing power of the
refers to minerals or ores in the form in  gonar
which they are first extracted from the ’ '
ground, but customarily includes the output \Statistical specialist, Division of Foreign Data. -
from auxiliary processing at or near the
Table 1.—Value of crude nonfuel mineral production’ in the United States,
by mineral group
(Million dollars)
Metals Nonmetals Total
8,536 r15,438 23,974
78,922 16,224 725,146
8758 16415 . 25173
TRevised.
1Production as ed by mine shipments, sales, or mar ketable production ( d by prod ).
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Table 2.—Nonfuel mineral production' in the United States

1979 1980 1981 %

Mineral : Value . Value . Value
Quantity (ihousands) QUEMLY  (hougands) WARHYY (thousands)

METALS
Antimony ore and rate ; . .
short tons, antimony content_ _ 722 w 343 w 646 w
Bauxite _____ thousand metric tons, .
dried equivalent_ _ 1,821 $24,875 1,559 $22,353 1,510 $26,489
Copper (recoverable content of ores,
3 I metric tons__ 1,443,556 2,960,675 1,181,116 2,666,931 1,538,160 2,886,440

Gold (recoverable content of ores, etc.)
troy ounces_ _ 964,390 296,550 969,782 594,050 1,377,946 633,359
Iron ore, usable (excluding J'product

iron sinter) _ _ _ thousand long tons, 4
gross weight_ _ 86,130 2,811,574 69,562 2,543,484 72,158 2,914,689
Iron oxide pigments, crude - 4
short tons_ _ 74,548 2,578 62,642 4,043 67,214 4,142 @
Lead (récoverable content of ores, etc.) . i
metric tons_ _ 525,569 609,929 550,366 515,189 445,535 358,821
Manganiferous ore (5%.to 35% Mn)
short tons, gross weight_ _ 240,696 2,902 173,887 2,444 175,760 2,889 5
Mercury __ _____ T6-pound flasks_ _ 29,519 8,299 30,657 11,939 27,904 11,549 &
Molybdenum (content of concentrate)
thousand pounds_ _ 143,504 871,067 149,311 1,344,181 118,916 945,540
Nickel (content of ore and concentrate)
short tons_ _ 15,065 w 14,653 w 12,099 w
Silver (recoverable content of ores, etc.) > v
thousand troy ounces_ _ 37,896 420,261 32,329 667,278 40,685 427,943 ?
Titanium concentrate: IImenite s : ]
short tons, gross weight_ _ 646,399 32,965 593,704 32,041 523,681 37,013
Tungsts ore and ate . A
‘th ds of ined W__ 6,646 55,785 6,036 50,575 7.815 62,231 ki
Vanadium (recoverable in ore and . E
concentrate) __ ___ __ short tons__ . 5,520 73,892 4,806 . 64,370 5,126 71,496 A
Zinc (recoverable content of ores, etc.)
metrictons_ _ 267,341 219,841 317,108 261,671 312,418 306,879
Combined value of beryllium, magne- i :
sium chloride for magnesium metal,
platinum-group metals (1980—81)
. . rare-earth metals, tin, titanium (ru-

tile), zircon concentrate, and values: ’

indicated by symbol W _ _ _ _ _____ XX 144,962 XX 141,492 XX 68,195 g
Total _________________ XX 8,536,000 XX 78,922,000 XX 8,758,000
NONMETALS (EXCEPT FUELS) : i
Abrasive stones? _ _ __ _ _ short tons_ _ 2,094 2,064 2,131 2,233 - 4,501 1,176 E
bestos __ _ _______ metric tons_ _ 93,354 28,925 80,079 30,599 75,618 30 685 §
As]};}:alt and related bitumens, native: 1
i Tt Tt
gilsonite_ _ _. thousand short tons_ _ 1,614 25,622 1,252 25,030 - 1,261 - 27,654
Barite - ______________ do____ 2,113 53,581 2,245 65,957 2,849 102,439
Boron minerals_ _________ do_ 1,590 310,211 1,545 366,760 1,481 435,387
Bromine __ ____ thousand pounds_ _ 497,000 114,500 380,400 95,400 389,500 90,200
Calcium chloride _ _ _ _ __ short tons_. _ 719,709 51,884 581,012 47,950 704,691 61, 692
Carbon dioxide, natural .
Ce . thousand cubic feet__ 2,028,045 3,243 1,628,424 2,561 1,577,053 2,607
ment: .
Masonry_ _ thousand short tons_ _ 3,748 204,797 3,040 188,456 2,738 161,819
Portland_ ___________ do____ 78,978 3,650,436 71,612 3,613,332 68,197 3,515,600
C!ays e do____ 54,689 846,089 48,790 898,947 44,379 988,845
Diatomite - ____________ do____ v 90,323 689 100,610 687 113,010
Emery ____________ short tons_ _ 10,005 €204 W W w ok
Feldspar______________ do.___ 740,472 21,474 710,000 23,200 665,000 21,000
Fluorspar _ _ S do____ 109,299 12,162 92,635 12,611 115,404 18,412
Garnet (abrasive) ________ do____ 21,240 1,535 26,909 1,098 25,451 2,059
Gemstones® ________________ NA 8,230 NA 6,930 NA 7,625
I(:?rlyi)‘sv.xm ———— thousand short tons_ _ 14,630 99,868 12,376 103,059 11,497 98,101
elium:
Crude _____ million cubic feet__ 537 76,444 299 3,588 175 2,100
 High-purity __________ do____ 1,080 24,840 1,159 26,657 1,223 31,798
lee ______ thousand short tons_ _ 20,945 862,459 19,010 842,922 18,856 884,197
Mica: Scrap - __ _________ do____ 134 7,708 F116 6,262 133 8,212
Peat ________________ do____ 798 15,517 788 16,190 757 18,783
Perlite ____________ short tons_ _ 660,000 16,435 638,000 16,500 591,000 17,418
Phosphate rock
. thousand metric tons_ _ 51,611 1,045,655 54,415 1,256,947 53,624 1,437,986
Potassiumsalts_ _ __ _____ thousand ;
. metric tons, K20 equivalent_ _ 2,388 279,199 2,217 353,862 1,908 328,900
Pumice_____ thousand short tons_ _ 1,172 4,864 543 4,267 499 4,311
Pyrites_ ___ thousand metric tons_ _ 1, 1049 17,087 847 13,812 797 49,160

See footnotes at end of table.
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Table 2.—~Nonfuel mineral production’ in the United States —Continued

1979 1980 . 1981

Mineral lue

. Value i Val i Value
Quantity  (thousands) QUENHYY  (thousands) QUARY (4houcands)

NONMETALS (EXCEPT FUELS) —

Continued
Salt_______ thousand short tons_ _ 45,793 $538,352 40,352 $656,164 38,907 $636,328
Sand andgravel _________ do_ . __ 979,000 2,427,000 792,700  '2,289,000  P754,800 2,290,000
Sodium sulfate (natural) _ _ _ _do_ _ _ _ 533 29,689 : 583 36,387 608 43,186
ne® _ _ ___________.__ do____ T1,100,860 3,398,703 984,856 73,404,736 874,381 3,276,967
Sulfur, Frasch process
thousand metric tons_ _ 17,507 449,433 7,400 720,511 5,910 715,683
Talc and pyrophyllite
L thousand. short tons_ _ 1,453 €20,364 1,473 25,626 1,343 31,497
Tripoli - _ ___ —emloo short tons_ _ 4116,009 46,279 121,233 676 107,330 617
Vermiculite_ _ thousand short tons_ _ 346 21,955 337 23,483 320 26,181
Combined value of aplite, graphite R
(1979), iodine, kyanite, lithium miner-
als, magnesite, magnesium com-
pounds, marl (greensand), olivine, so-
dium carbonate (natural), staurolite,
wollastonite, and values indicated by
symbol W_________________ XX 740,271 XX 941,212 XX 933,515
Total - __ ___ ___________ i XX T15,438,000 XX '16,224,000 XX 16,415,000
‘Grandtotal _ _ ___________ XX 728,974,000 XX 725,146,000 XX 25,173,000
®Estimated. ~ PPreliminary. "Revised. _NA Not available. W Withheld to avoid disclosing company proprietary
data; included in “Combined value” figure. XX Not applicable.
1Production as ed by mine shi ts, sales, or marketable production (including ption by producers).
2Grindst pulp grinding pebbles, sharpening stones, and tube mill liners.
3Excludes abrasive stone and bitumi limestone and sandstone; all included elsewhere in table.

4Data represent prepared tripoli.
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Table 3.—Nonfuel minerals produced in the United States and principal
producing States in 1981
. Principal producing States, .
Mineral in ordgr of quantity Other producing States
Anti ore and rate _ Idaho and Mont.
Aplite_ _ __ _ ___________ Va.
______________ Calif., Vt., Ariz.
Asphalt (native) - _ _ __ _ ____ Tex., Utah, Ala.
________________ Nev., Mo., Ark Ga________ Ariz,, I, Mont., Tenn.
Bauxite _______________ Ark., Al,a
Beryllium concentrate__ _ ___ Utah and S. Dak.
Boron minerals _ _____ ____ Calif.
Bromine ______________ Ark. and Mich.
Calcium chloride _ _ ___ ____ Mich. and Calif.
Carbon dioxide (natural)_ _ _ _ _ Colo., N. Mex., Utah, Calif.
Cement _ ______________ Tex., Callf Pa Mich_______ All other States except Alaska, Conn., Del.,
Mass,an,NH,NJ,N.Dak RI Vt.
Clays - _______________. Ga., Tex., Wyo.,Calif _ ______ AlIlt(}thc‘!,r St&tes except Alaska, Del., Hawaii,
Copper (mine) _ _ _____ ____ Ariz., Utah, N. Mex., Mont _ _ _ Calif,, Colo Idaho, Mich., Mo., Nev., Oreg.,
S. C Tenn. ., Wash.
Diatomite _____________ NCa.hf' .» Nev., Wash., Oreg.
ery _______ .
Feldspar _ - N.C,Conn,, Ga.,Calif ______ Okla. and S. Dak.
Fluorspar _________ - ., Nev., Tex.
Garnet, abrasive _____ - Idaho, N.Y., Maine.
Gold (mine) ____________ Nev., S. Dak., Utah Ariz_ ____ Alaska, Calif., Colo., Idaho, Mont., N. Mex.,

Phosphaterock __ ________
Platinum-group metals __ ___
Potassmm salts

Pynﬁes, ore and concentrate __
Rare-earth concentrate _

Sandand gravel_ __ _______
Silver (mine)_ _ __________

Sodium carbonate (natural)_ _ _
Sodium sulfate (natural)_ _ _ _ _
Staurolite

Stone
Sulfur (Frasch)

'I‘ungsten concentrate _ _ _ __ _
Vanadium _____________

Tex., Calif., Iowa, Okla _ _ _ _ __

Kans,, Tex., Okla., N. Mex.
Okla. and Mich. .
Minn., Mich., Calif., Wyo_ _ _ _ _

Mich., Mo., Ga., Va.
Va. and Ga.
Mo, Idaho, Colo., Utah _ _ __ __

Tex.
Mich., Calif,, Fla, N.J ______
M:;m ,S.C., N. Mex.

Nev. and Calif.
N.C,N. Mex S.C,Ga __ -
Colo, tah,N Mex . ___

N.C. and Wash.
Mich,,Fla,, Ind, 11 ________

N. Mex., Ariz., Calif., Idaho _ _ _
Fla, Idaho,N.C,Tenn _ _____
Alaska.

N. Mex., Calif., Utah.

Oreg., Cahf N. Mex Idaho_ _ _
Tenn. Colo,A

Calif, and Fia,

La, Tex.,N.Y.,Ohio _______

Calif., Alaska, Tex., Ohio_ ___ _
Idaho, Ariz., Nev.,Colo_ _ _ ___

Wyo. and Calif.
Calif., Tex., Utah.

Fla.

Tex.,Fla,Pa, Il _________
Tex. and La.

Mont., Tex., V£, N.Y _______
Alaska and Colo.

m., Ok]a Ark Pa.
Ca]xf., Colo., Nev,, Mont _____
Colo., Utah, Idaho, Ark_ _ ___ _

,S.C., Tenn, ., Wash.

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

Mont., Nev., N. Mex., N.Y,, Ohxo,S Dak
Utah, V&, Wash Wyo

Co‘l‘t;:, Mo., Mont., Nev., N.J., N.Y,, Tex., Utah,
is.

Alaska, Ariz., %&llf 111, Mont., Nev., N. Mex.,

All other States except Alaska, Del., Ga.,
Maine, Miss., N.H,, N.J., N.C,RI,S.C, Vt.

Del., Tex., Utah.
Conn.,, Pa., S. Dak.
Calif.

Calif., Colo., Ga., lowa, Maine, Md., Mass.,
melnl Mont N.J., NY.,N. Dak. , Ohio, Pa.,
ash.,
Colo Nev., Utah
Mont Utah.

Ariz., Hawaii, Kans., Okla.

Ala,, Ariz,, Calif.,, Colo., Kans., Mlch Nev N.
Mex., N, Dak., Okla., 'Utah, W. V.

All other States.

Calif., Ill., Mich., Mo., Mont., N. Mex., N.Y.,
Oreg., §. Dak., Tenn., Utah, Wash.

All other States except Del. and N. Dak.
Ark., Calif., Ga., N.C., Oreg., Va.

Alaska, Ariz., Idaho, Utah, Wash.
Ariz. and N. Mex.

Ariz,, Calif,, Colo,, 11, Ky., Mont., Nev., N.J.,
N. Mex Pa Utah, Va.
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Table 4.—Value of nonfuel mineral production in the United States and
principal nonfuel minerals produced in 1981

Value Percent . X .
State (thousands) Rank ott;) [tIaIS Principal minerals, in order of value
Alabama_ _ _____ $312,657 22 1.24 Cement, stone, lime, clays.
Alaska_ _______ 127,541 38 .51 Sand and gravel, stone, gold, tin.
Arizona _______ 2,565,840 1 10.19  Copper, molybdenum, cement, silver.
Arkansas _ _____ 281,54 25 1.12 Bromine, cement, stone, sand and gravel.
California _ ____ _ 1,975,016 3 7.85  Cement, boron minerals, sand and gravel, stone.
Colorado_ _ _ __ __ 5,7 7 3.84 Molybdenum, cement, sand and gravel, silver.
Connecticut _ _ _ _ _ 62,691 43 25 Stone, sand and gravel, feldspar, lime.
Delaware ______ 12, 50 01  Magnesium compounds, sand and gravel.
Florida_ _______ 1,725,589 4 6.85 Phosphate rock, stone, cement, clays.
ia _______ 804,455 9 3820  Clays, stone, cement, sand and gravel.
Hawaii________ 58,727 44 .23 Stone, cement, sand and gravel, lime.
Idaho_ ________ 430,748 18 171 Silver, phosphate rock, zinc, lead.
Illinois _ _ ______ 428,316 19 1.70 Stone, sand and gravel, cement, lime.
Indiana _______ 258,832 26 1.03 Stone, cement, sand and gravel, lime.
Towa _________ 232,311 29 .92  Cement, stone, sand and gravel, gypsum.
________ 249,060 27 99 Cement, salt, stone, helium.
Kentucky _ _____ 207,759 31 .83 Stone, lime, cement, sand and gravel.
uisiana _ _ _ ___ 573,959 14 2.28 Sulfur, salt, sand and gravel, cement.
Maine ________ 38,369 46 .15 Cement, sand and gravel, stone, gem stones.
Maryland ______ 178,655 34 1 Stone, cement, sand and gravel, clays.
Massachusetts _ _ _ 97,037 39 .39 Stone, sand and gravel, lime, clays.
Michigan ______ 1,438,355 6 5.71 Iron ore, i pounds, salt.
Minnesota_ __ _ _ _ 2,151,871 2 8.55 - Iron ore, sand and gravel, stone, lime.
Mississippi - - - — 1, 41 .36 Cement, sand and gravel, clays, stone.
Missouri_______ 870,326 8 3.46 Lead, cement, stone, lime.
Montana_ _ _____ 305,071 23 121 Copper, cement, silver, gold.
Nebraska ______ 73,995 42 29 Cement, sand and gravel, stone, lime.
Nevada _______ 503,649 16 2.00  Gold, barite, silver, diatomite.
New Hampshire _ _ 25,510 47 .10 Sand and gravel, stone, clays, gem stones.
New Jersey _ ____ 142,012 37 .56 Stone, sand and gravel, zinc, titanium concentrate.
New Mexico___ __ 694,677 12 2.76  Copper, potassium salts, gold, cement.
New York _ _____ 491,971 17 195  Stone, cement, salt, sand and gravel.
North Carolina_ _ _ 376,530 21 1.50 Phogphate rock, stone, sand and gravel, cement.
North Dakota_ _ _ _ 22,445 48 .09  Sand and gravel, salt, lime, clays.
hio __ _______ 554,190 15 2.20 Stone, lime, sand and gravel, salt.
Oklahoma_ _ _ ___ 236,612 28 94 Cement, stone, sand and gravel, iodine.
Oregon_ _ ______ 146,847 36 .58 Stone, sand and gravel, cement, nickel.
Pennsylvania_ _ _ _ 633,056 13 2.51 Cement, stone, lime, sand and gravel.
ode Island _ _ _ _ 5,279 49 .02 Sand and gravel, stone, gem stones.
South Carolina _ _ _ 205,476 32 .82  Cement, stone, clays, sand and gravel.
South Dakota_ _ _ _ 193,374 33 a7 Gold, stone, cement, sand and gravel.
417,618 20 1.66 Zinc, stone, pyrites, cement.
1,658,203 5 6.59 Cement, sulfur, stone, sand and gravel. -
783,232 10 3.11 Copper, gold, molybdenum, potassium salts.
51,019 45 20 Stone, asbestos, sand and gravel, talc.
,533 24 112 Stone, cement, lime, sand and gravel.
212,478 30 .84 Cement, sand and gravel, stone, lime.
,447 40 .38 Sand and gravel, stone, cement, salt.
156,333 35 .62 Sand and gravel, stone, iron ore, lime.
770,338 11 8.06  Sodium carbonate, clays, iron ore, cement.
25,173,000 XX 100.00

®Estimated. XX Not applicable.
IIncomplete total.
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Table 5.—Value of nonfuel mineral production per capita and per
square mile in 1981, by State

Value of mineral production

1981

Area : Per square mile Per capita
State (square miles) &g‘;ﬁ;:t_}g_:) Total -
(thousands) Dollars ~ Rank  Dollars  Rank
Alabama________ - 51,609 3,890 - $312,657 6,058 27 80 24
Alaska _________ 586,412 © 400 127,541 217 50 319 10
Arizona ________ 113,909 2,718 2,565,840 22,525 4 944 2
Arkansas _____ __ 53,104 2,286 281,548 5,302 30 123 17
California _ _ 158,693 23,669 1,975,016 12,446 12 83 22 y
Colorado - _ 104,247 - 2,889 965,766 9,264 17 334 9 4
Connecticut 5,009 3,108 62,691 12,516 10 20 46
Delaware _ 2,057 59 12,800 1,361 46 5 50 ’
Florida_________ ,560 9,740 1,725,589 29,467 1 177 12
Georgia ________ 58,876 5,464 804,455 13,664 8 147 15
Hawaii _________ X 965 58,727 9,105 19 61 28
Idaho__________ 83,557 944 430,748 5,155 31 456 7
Illinois _ ___ _____ 56,400 11,418 428,316 7,594 21 38 39
Indiana ________ 36,291 5,490 258,832 7,132 23 47 36
Towa __________ 3 2,913 232,311 4,127 35 80 23 ;
Kansas_ ________ 82,264 2,363 249,060 3,028 39 105 19 b
Kentucky _______ 40,395 3,661 207,759 5,143 32 57 29 ¢
Louisiana _ _ _ ____ 48,523 4,204 573,959 11,828 13 137 16
Maine _________ 33,215 1,125 38,369 1,155 47 34 41 !
10,577 4,216 178,655 16,891 6 42 38 i
8,257 5,137 97,037 11,752 14 17 48
58,216 9,258 1,438,355 4,707 3 155 14 1
84,068 077 2,151,871 25,597 2 528 6
47,716 2,521 ,791 ,924 44 36 40 i
69,686 4,91 870,326 12,489 11 177 13
147,138 787 305,071 A 43 388 i
1,570 73,995 9 48 47 37
110,540 508,649 4,556 33 630 3
New Hampshire _ _ _ 9,304 921 25,510 2,742 41 28 45
New Jersey ____ __ 7,836 7,364 142,012 18,123 5 19 47
New Mexico_ ___ __ 121,666 1,300 694,677 5,710 28 534 5
New York __ _____ 49,576 17,557 491,971 9,924 15 28 44
North Carolina _ _ _ _ - 52,586 5,874 376,530 7,160 22 64 21
North Dakota_ _ __ _ 70,665 653 22,445 318 49 34 42
Ohio __________ 41,222 10,797 554,190 13,444 9 51 33
Oklahoma 69,919 ,025 236,612 , 37 78 25
Oregon _ __ _ _ 96,981 2,633 146,847 1,514 45 56 30
Pennsylvania _ 45,333 11,867 633,056 ,964 7 53 31
Rhode Island _ - 1,214 947 €5,279 4,348 34 6 49
South Carolina _ _ _ _ 31,055 3,119 205,476 6,616 25 66 26
South Dakota - _ _ _ _ 71,047 690 193,374 2,510 42 280 11
Tennessee _ ___ _ _ _ 42,244 4,591 417,618 9,886 16 91 21
Texas_ _________ 267,338 14,228 1,658,203 6,203 26 117 18
Utah __________ 84, 1,4 783,232 9,224 18 536 4
Vermont________ 9,609 511 51,019 5,310 29 100 20
Virginia ________ 40,817 5,346 282,53 X 24 53 32
Washington _ _ __ __ 68,192 4,130 212,478 3,116 38 51 34
West Virginia_ __ _ _ 24,181 1,950 X 3,988 36 49 35
Wisconsin _______ 56,154 4,705 156,333 2,784 40 33 43
Wyoming _______ 97,914 471 770,338 7,867 20 1,636 1
Total?® or
average _ ___ _ 3,615,055 225,864 25,173,000 6,963 XX 111 XX
XX Not applicable.
Incomplete total.

?Excludes Washington, D.C. (which has no mineral production), with an area of 67 square miles and a population of
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Table 6.—Nonfuel mineral production! in the United States, by State

See footnotes at end of table.

1979 1980 1981
Mineral . Value . Value : Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
ALABAMA
Cement
_____ th short tons_ _ 303 $13,930 242 $13,012 193 $10,721
Ponland _______________ do____ 2,578 103,187 2,491 108,438 2,270 89,216
Clays®_ __________________ do____ 2571 33,824 2,022 29,832 1,910 25,406
Gem stones_ _ _ _ _ __ ______________ NA 2 NA 1 NA 1
_________ thousand short tons_ _ 1,278 54,182 1,128 53,685 1,219 59,454
gand andgravel _____________ do____ 13,747 31,319 11,076 25,504  P10,382 23,064
tone:
Crushed _ ______________ do____ 26,443 83,566 23,433 82,270 20,706 88,377
Dnmensnon ______________ do_ 2,071 11 2,259 7 2,130
Combined value of asphalt (native), bauxite, .
clays (bentonite), mica (scrap, 1979-80),
phosphate rock,andsalt ___________ XX 14,286 XX 13,373 XX 14,288
Total _ _ ___ XX 336,367 XX 328,374 XX 312,657
ALASKA
Gemstones_ _ __ ___ ______________ NA 60 NA 50 NA 60
Gold (recoverable content of ores, etc.) :
troy ounces_ _ 6,675 2,053  T12,881 7,890 25,316 11,636
Lead_ _ _ __ ___________ metric tons_ _ - - 31 29 w w
Sand and gravel _ _ _ thousand short tons__ 50,900 104,905 44,911 85,214  P46,400 P87,500
Silver (recoverable content of ores, etc.)
ousand troy ounces__ @) : 5 8 172 2 25
Stmle (crushed) _ _ _ thousand short tons_ 3,656 15,458 3,990 19,978 5,359 26,855
________________ metric tons_ _ w w w w 136 1,200
Combmed value of barite (1979-80), platinum-
group metals (1980-81), tungsten, and val- .
ues indicated by symbol W __ _ _______ XX 1,384 XX 1,983 XX 265
Total - _ _ _ _ XX 123,865 XX 115,316 XX 127,541
ARIZONA
Clays - _______ thousand short tons_ _ 138 642 151 1,151 148 1,105
Copper (recoverable content of ores, etc.)
metric tons__ 946,002 1,940,211 770,118 1,738,908 1,040,813 1,953,142
Gemstones_ _ _ _ _ _ _______________ NA 4,000 NA 3,100 NA 3,250
Gold (recoverable content of ores, etc.)
troy ounces__ 101,840 31,316  "9,631 48779 100,339 46,120
Gypsum________ thousand short tons_ _ 231 . 209 2,017 213 2,594
. I.ead (reooverable content of ores, etc.)
metric tons_ _ 354 411 r162 152 993 800
Lime _________ thousand short tons_ _ 673 27,186 514 23,904 538 29,913
Molybdenum (content of concentrate)
thousand pounds_ _ 35,101 213,065 35,668 341,965 35,808 254,345
Pumice _ _______ thousand short tons_ _ 1 5 9 13 1 3
Sandandgravel . - _ __________ ‘do_——_ 430,520 474,716 24,399 73,773  P22,679 PG9,855
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 1479 82,941 76,268 129,363 8,055 84,728
tone:
Crushed_ _ __ __ thousand short tons_ _ 76,708 23,763 6,205 24,780 6,315 26,263
Dimension _ _ _ ___ ________ do____ 5 110 w 45 w 578
Zinc _ _ ______________ metric tons_ _ w w w w 138 135
Combined value of asbestos, barite (1981),
cement, fluorspar (1979), perlite, pyrites,
salt, tungsten, vanadium (1 80—81) and val-
ues indicated by symbol W _ __ __ _____ XX 90,870 XX 83,037 XX 93,009
Total _ . _ _ XX 2,490,481 XX 72,470,987 XX 2,565,840
ARKANSAS
______________ short tons_ _ 273 1,520 280 1,686 w w
_ thousand metric tons_ _ 1,430 20,555 1,299 19,252 1,242 22,185
_ thousand short tons_ _ 1,044 7,686 1,150 14,402 880 9,333
_____________________ NA 150 NA 140 NA 200
_________ thousand short tons_ _ 160 6,287 175 7,785 149 8,102
_____________ do____ 16,465 35200 "13,017 34,562  P12,742 P40,336
_______________ do____ 19,978 53,723 20,666 61,399 13,834 47,260
14 5! 8 3! 1 411
Combined value of barite, bromine, cement,
gypsum, talc, tripoli, vanadium, and value
indicated by symbol W _ _ _ _________ XX 179,447 XX 153,061 XX 153,721
Total _ _ _ _ XX 305,096 XX 292,642 XX 281,548
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Table 6.—Nonfuel mineral production’ in the United States, by State —Continued

1979 1980 1981
Mineral : Value : Value : Value
Quantity (ypousands) UAPLY (thousands) QUANY (¢housands)
CALIFORNIA
Asbestos _ _____________ short tons_ _ 76,332 $20,434 w w w
Boron minerals __ _ thousand short tons_ _ 1,590 310,211 1,545 $366,760 1,481 $435,387
Cement,portland _ _ _ _________ do____ 9,724 541,815 8,797 542,487 7,896 ,
Clays _ __ _ _______________ do____ 2,531 18,621 2,558 17,766 2,309 19,118
Diatomite _ _______________ do____ 422 60,989 w W w w
Gemstones_ _ _ _ _________________ NA 240 NA 200 NA 300
Gold (recoverable content of ores, etc.)
troy ounces_ _ 5,010 1,541 4,078 2,498 6,271 2,882
Gypsum__ _ _____ thousand short tons_ _ 1,624 10,354 1,644 12,763 1,456 13,948
Lead (recoverable content of ores, etc.)
. metric tons_ _ 2 2 w w W W
Lime _________ thousand short tons_ _ 564 25,545 554 29,444 472 26,834
Mercury _ _ ______ __ T6-pound flasks_ _ 151 43 226 88 85 35
Perlite ________ thousand short tons_ _ w w i w 36 1,044
Pumice __ _ _______________ do____ r121 1,331 58 1,340 98 1,501
Sand andgravel _ ____________ do____ 129,348 347,385 114,663 363,904 112,050 P381,669
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 64 712 49 1,017 53 560
Stone:
Crushed  __ ___ thousand short tons__ 739,267 . T105,489 37,760 118,140 34,560 118,698
Dimension _ _ ____________ do____ 41 2,258 36 1,967 29 1,909
Tale _____ _______________ do____ 176 6,960 100 1,863 111 5,855
Zinc (recoverable content of ores, etc.)
metric tons_ _ w w . - w w
Combined value of calcium chloride, carbon
dioxide, cement (masonry, 1979), copper,
feldspar, iron ore, i compounds,
molybdenum, peat, potassium salts, rare-
earth concentrates, salt, sodium carbon- R
ates, sodium sulfate, tungsten, wollastonite
(1981), and values indicated by symbol W _ XX 312,925 XX 411,619 XX 446,310
Total _ ___ _________________ XX  T1,766,855 XX 1,871,856 XX 1,975,016
COLORADO
Clays _________ thousand short tons_ _ 2521 22,717 336 2,223 276 1,734
Copper (recoverable content of ores, etc.)
metric tons_ _ 362 742 461 1,041 w w
Gemstones_ __ __________________ NA 70 NA 70 NA 80
Gold (recoverable content of ores, etc.)
troy ounces_ _ 13,850 4,259 39,447 24,164 51,069 23,473
Gypsum___ _____ thousand short tons_ _ 275 1,727 227 3,409 203 2,346
Lead (recoverable content of ores, etc.) )
metric tons_ _ 7,554 8,767 10,272 9,615 11,431 9,207
Molybdenum_ _ _ ___ _ thousand pounds_ _ w W 102,498 915,304 73,615 636,037
Peat__________ thousand short tons_ _ 33 299 327 33 299
Sand andgravel . ____________ do____ 25680 456,263 427,433 474,452 P 425,700 P 472,300
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 2,809 31,151 2,987 61,653 3,009 31,650
tone:
Crushed_ _ _ _ __ thousand short tons_ _ W w ™wW w 6,969 24,083
Dimension _ _____________ do____ 3 163 6 259 1 64
Zinc (recoverable content of ores, etc.)
metric tons_ _ 9,910 8,149 13,823 11,406 w w
Combined value of carbon dioxide, cement,
clays (bentonite, 1979), iron ore, lime, per-
lite, pyrites, salt, sand and gravel (industri-
al), tin, tungsten concentrate, vanadium,
and values indicated by symbol W_ _ _ _ _ _ XX 711,791 XX 160,592 XX 164,493
Total _ __ __________________ XX 826,098 XX 1,264,515 XX 965,766
CONNECTICUT
Clays - ___ _____ thousand short tons_ _ 112 435 92 482 73 391
Lime ____ _______________ do____ 33 2,053 19 1,352 16 1,190
gand andgravel® ____________ do____ 9,990 23,612 7,103 18,692 6,500 18,100
tone:
Crushed_ _ 8,271 38,767 7,971 40,283 7,247 38,115
Dimension 13 475 15 723 19 910
Combined value of feldspar, gem stones, mica,
and industrialsand __ _ ___________ XX 3,894 XX 4,231 XX 3,985
Total _ _ _ __________________ XX 69,236 XX 65,763 XX 62,691

See footnotes at end of table.
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Table 6.—Nonfuel mineral production’ in the United States, by State —Continued

Mineral

1979

1980

1981

Value

N Value : Value :
Quantity (ypousands) Quantity p,ousands) Quantity (4,usands)

DELAWARE
Clays - ________ thousand short tons_ _ 11 $9 __ __ . I
Sandandgravel - ___ _________ o____ 1,674 3,281 1,075 $2,398 1,200 P$2,800
Total _ . _ - XX 53,290 XX 52,398 XX P 52,800
FLORIDA
Cement:
nry _ thousand short tons. _ 255 13,098 285 22,07 288 20,757
Portland _ _ _____________ do____ 2957 126,562 3,574 182,590 3,518 199,064
Clays ____ —do____ 681 231,308 614 224,164 731 235,319
Gemstones_ _ — — _ NA 4 NA NA 6
Lime _ thousand short tons_ _ 210 11,440 195 12,434 191 11,343
Peat  _ ________ o____ 153 2,190 154 2,398 157 2,885
Sand and gravel _ _do____ 21,708 39,520 T 414412 r428766  P14,149 P32,719
Stone (crushed) _ ______ ___do____ 763787 188,896 66,209 215,972 65,067 226,192
Combined value of clays (kaolin), magnesium .
compounds, phosphate rock, rare-earth
concentrate, sand and gravel (industrial,
1980), staurolite, titanium concentrates
(ilmenite and rutile), and zircon concen-
trates_ _ o XX 856,589 XX 1,020,855 XX 1,197,304
Total _ _ _ _ XX 1,269,607 XX 71,509,258 XX 1,725,589
GEORGIA
Cement:
Masonry _____ thousand short tons_ _ 102 5,172 89 5,464 89 4,392
Portland _ _ _ ____________ do____ 1335 ,117 1,231 55,463 1,150 45,423
Clays — - e do____ 8322 437,671 8, 500,555 8,029 553,726
Gemstones_ - _ _ — NA 20 NA 20 NA 20
gand and gravel® _ _ thousand short tons_ _ 5014 10,792 4,858 11,898 P4,700 P12,000
tone:
Crushed _ _ _____________ do____ 40,902 154,021 40,884 162,642 35,730 153,751
Dimension _ _ _ _ __________ do____ 244 17,908 231 17,466 268 7,894
Tale _ o ___ do____ w w 25 116 26 182
Combined value of barite, bauxite, feldspar,
iron oxide pigments (crude), kyanite, mica,
peat, sand and gravel (industrial), and val-
ue indicated by symbol W_ _ _ _ _______ XX 18,870 XX 17,663 XX 17,067
Total _ _ __ _ XX 699,571 XX 771,287 XX 8@4,455
HAWAII
12 1,077 13 960 10 807
169 29,346 358 23,722 302 23,024
1,081 3,063 1,035 2,855 1,100 A
w 'w W W 6,036 31,403
Dimension 1 w w 11 ®) 4
Combined value of gem stones, lime, pumice,
salt, and values indicated by symbol W_ _ _ XX 30,418 XX 32,169 XX 589
Total - _ __ _ -~ XX 63,904 XX 59,717 XX 58,727
IDAHO
Antimony ore and concentrate,
antimony content _ __ ___ _ short tons_ _ w w 83 W 432 ik
Clays - - _______ thousand short tons_ _ 28 263 27 301 26 288
Copper (recoverable content of ores, etc.)
metric tons_ _ 3618 7,421 3,103 7,006 4,245 7,966
Gemstones_ _ _ _ _ _ NA 60 NA 60 NA 75
Gold (recoverable content of ores, etc.)
troy ounces_ _ 24,140 7,423 w w w w
Lead (recoverable content of ores, etc.)

. metric tons_ _ 42636 49,479 38,607 36,139 38,397 30,923
Phosphate rock _ _ thousand metric tons_ _ 4880 95,728 4,991 100,873 5,361 108,964
Sand and gravel _ _ _ thousand short tons__ 7719 18,149 45,299 414,203 5,100 P13,200
Silver (recoverable content of ores, etc.)

thousand troy ounces._ _ 17,144 190,129 13,695 282,663 16,546 174,033

Stone®_ ________ thousand short tons_ _ ™w W 2,007 7,240 1,437 6,206
Zinc (recoverable content of ores, etc.)

metric tons_ _ 29,660 24,391 21,722 22,876 w w

See footnotes at end of table.
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Table 6.—Nonfuel mineral production’ in the United States, by State —Continued

1979 1981
Mineral " Value : Value . Value
Quantity i}, jusands) Quantity (thousands) QUANtY (4},0ucands)
IDAHO—Continued
Combined value of cement, garnet (abra-
sives), gypsum, lime, perlité, pumice, sand
and gravel (industrial), stone (dimension),
tungsten ore (1980-81), vanadium, and val-
ues indicated by symbol W _____ _____ XX $44,839 XX $50,734 XX $89,093
Total _____________________ XX 437,882 XX 522,095 XX 430,748
ILLINOIS
Cement, portland _ _ thousand short tons_ _ 1,889 79,604 1,649 75,315 1,574 61,536
lays?__ _ _ ___ _ _ __________ T 542 2,355 459 1,919 322 1,
Gemstones_ _ __ _________________ NA 15 NA 15 NA 15
eat _ _ ________ thousand short tons_ _ 86 1,610 79 1,505 46 1,502
Sand and gravel _ __ _ _ __ el do____ 45,448 134,190 31,725 122,332 P28,546 P118,986
tone:
Crushed _______________ do.___ 63,551 188,130 53,309 180,656 44,159 165,218
Dimension ______________ do_ ___ 3 128 2 103 85
Combined value of barite, cement (masonry),
clays (fuller’s earth), fluorspar, lead, lime,
silver, tripoli,and zinc_ _ _ __________ XX 70,498 XX 61,436 XX 79,434
Total ___ __________________ XX 476,530 XX 443,281 XX 428,316
INDIANA
Cement:
Masonry _____ thousand short tons_ _ w w w w 252 10,972
Portland _ ______________ o_ _ __ 2,389 95,549 1,769 73,049 1,538 59,344
Clays __ _________________ do____ 1,185 2,341 932 1,930 691 1,602
Gemstones_ _ ___________________ - . —— __ NA 1
Peat_ __ _______ thousand short tons_ _ 76 1,242 84 1,414 105 3,140
Sandand gravel______ _______ do____ 427,050 455,842 22,031 52,939  P20,457 49,979
Stone: .
Crushed _______________ do____ 34,147 792,630 30,910 92,106 25,349 79,910
Dimension _ _ ____________ do____ 181 10,504 161 14,046 145 13,672
Combined value of abrasives (natural), gyp-
sum, lime, sand and gravel (industrial,
1979), and values indicated by symbol W _ _ XX 59,036 XX 52,986 XX 40,212
Total . __________________.__ XX 317,144 XX 288,470 XX 258,832
IOWA
69 3,844 48 3,340 41 3,227
2,371 109,628 1,998 101,008 1,779 2,099
870 2,883 754 2,555 g]g 2,375
—— __ - o 1
1,695 13,777 1,468 13,136 1,383 12,706
11 270 11 276 10 453
gand andgravel . ____________ do____ 17,495 39,686 412,683 432,722 P 412,100 P 432,000
tone:
Crushed _______________ do____ 32,471 103,215 26,542 92,603 22,424 82,891
Dimension _ _____________ do____ 10 508 10° 509 w w
Combined value of other nonmetals and
value indicated by symbol W__ _ _ __ _ __ XX 4,090 XX 5,727 XX 6,559
Total . ____________________ XX 271,901 XX 251,876 XX 232,311
KANSAS
89 4,525 60 3,310 51 2,835
2,086 88,619 1,835 86,103 1,641 81,792
21,061 22,636 886 2,325 915 4,756
- - - - NA 1
1,900 61,184 1,572 64,276 1,410 60,148
gﬂnd andgravel . _ ___________ do____ 14,280 26,490 412,124 423,817  P10,600 $21,000
tone:
Crushed _ ______________ do____ 19,308 56,038 17,398 54,731 14,143 45,738
Dimension _ _ ____________ do_ ___ w w 18 937 14 605

See footnotes at end of table.
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued

1979 1980 1981
Mineral : Value : Value . Value
Quantity (¢housands) Quantity (p5ucands) UMY (thousands)
KANSAS—Continued
Combined value of clays (bentonite, 1979),
gypsum, helium (crude and high-purity),
Iime, pumice, salt (brine), sand and gravel
(industrial, 1980-81), and value indicated by
symbol W __ _ _ _ __ _____________ XX $25,074 XX $26,094 XX $32,185
Total XX 264,566 XX 261,593 XX 249,060
KENTUCKY
Clays _________ thousand short tons_ _ 794 3,259 748 3,692 490 2,395
Gemstones_ _ _ _ _ _ _______________ NA 1 NA 1 NA 1
Sand and gravel® _ _ thousand short tons_ _ 11,726 23,721 7,767 17,637 P7,000 P15,547
Stone (crushed) _ _ ___________ o_ ___ w w w w 32,433 108,257
Zinc (recoverable content of ores, etc.)
metric tons_ _ . . - _ w w
Combined value of t, clays (ball clay),
lime, sand and gravel (industrial), and val-
ues indicated by symbol W __ _ _ ______ XX 180,946 XX 182,970 XX 81,559
Total _ ___ ______ ___________ XX 207,927 XX 204,300 XX 207,759
LOUISIANA
Clays __ _______ 416 6,073 380 5,841 2380 26,338
Gem stones_ _ _ __ __ __ __ NA 1
________ 14,207 113,167 12,662 132;182 12,565 113,190
Sand and gravel _ 420,446 454,081 18,505 66,413  P18,293 P66,426
Stone (crushed) w w w w 67,228 634,566
Sulfur (Frasch) __ thousand metric tons_ 2,858 w 2,590 w 2,235 w
d value of t, ys (be
1981) psum, lime, sand and gravel (1979),
and values indicated by symbol W__ _ __ _ XX 281,955 XX 379,330 XX 353,438
Total _ _ _ o ___ XX 455,276 XX 583,766 XX 573,959
MAINE
90 163 78 174 57 166
NA W NA W NA w
3 202 8 534 w w
Sand and gravel _____________ 0_ _— 11,022 20,534 6,978 15434 _ P7,100 P14,400
Stone (crushed) _ _ ___________ 2,069 7,492 1,130 3,969 1,375 5,532
Combined value of other nonmetals and “val-
ues indicated by symbol W _ _ ________ XX 17,507 XX 16,856 XX 18,271
Total _ _ _ o ____ XX 45,898 XX 36,967 XX 38,369
MARYLAND
Clays?_ ________ 975 2,854 33 2,267 597 1,984
Gem stones_ _ _ - . - . NA 2
Lime ______ 12 444 12 497 9 441
Peat - ______ 3 w 4 w w w
gand and gravel 13988 39,033 10,732 33,625  P10,900 35,000
tone:
Crushed ________ 21,561 80,550 18,945 71,431 16,485 74,289
Dlmenswn 30 1,150 15 612 34 ,002
Combined value of t clays (ball clay) ’
and values indicated by symbol W_ _ _ _ __ XX 68,931 XX 71,703 XX 65,937
Total _ _ _ e XX 192,962 XX 186,135 XX 178,655
MASSACHUSETTS
Clays _________ thousand short tons_ _ 156 367 210 870 259 1,322
Lime ___________________ do____ 198 9,918 180 10,806 170 10,793
____________________ do____ 2 56 w w w w
gand andgravel . _ __________ do____ 416705 437,164 413,925 434,459  P13,087 P 433,600
tone:
Crushed _ . __________-_- do____ 8,586 39,570 7,316 36,804 7,997 41,037
Dimension _ _ _ _ __________ do____ 48 * 51 7,018 50 8,616
Combined value of gem stones, sand and
gravel (industrial), and values indicated by .
symbol W _ _ _ _ _____ - XX 1,082 XX 1,254 XX 1,669
Total XX 92,546 XX 91,211 XX 97,037

See footnotes at end of table.
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued

1979 1980 1981
Mineral " Value : Value Value
Quantity  housands) Quantity  housands) WL (thousands)
MICHIGAN
Cement:
Masonry _____ thousand short tons_ _ 262 $16,455 206 $14,292 173 $10,584
Portland _do____ 5,682 252,058 4,651 ,685 3,871 ,641
Clays _____ —do____ 2,072 7,430 1,982 7,212 1,610 5,862
Gemstones__ _ __________________ NA 10 NA 10 NA 15
ypsum_. thousand short tons_ _ 2,526 14,633 1,383 8,605 1,066 6,762
Iron ore(usable), thousand long tons,
gross weight_ _ 17,196 596,478 15,895 634,355 14,193 w
Lime _________ thousand short tons_ _ 1,057 43,373 836 36,7 807 36,800
258 4,847 253 4,739 237 4,540
3,080 82,540 2,406 104,842 2,321 103,293
50,169 116,597 36,597 98,354  P32,893 95,787
39,809 99,832 32,121 91,727 30,013 94,324
9 166 7 144 6 129
C d value of br chloride,
copper, iodine, iron oxide pigments (crude),
magnesium compounds, silver, and value :
indicated by symbol W ____________ XX 212,107 XX 259,435 XX 899,618
Total _ __ _ _ _ _______________ XX 1,506,526 XX f1,485,150 XX 1,438,355
MINNESOTA
Clays _________ thousand short tons_ _ 2135 21,905 94 1,206 84 1,077
Gemstones_ __ __________________ NA 5 NA 5 NA 5
Iron ore(usable) thousand long tons, ,
weight_ _ 59,682 1,965,710 45472 1,686,839 50,176 2,062,118
Lime _______ . thou.sand short tons_ - 140 5,133 162 3,562 155 3,818
Manganiferousore _ _ ___ ___ short tons__ 181,503 - 119,029 W 139571
Peat _ _________ thousand short tons_ _ 21 827 25 1,140 25 940
gand andgravel* ____________ do____ 30,939 55,427 25,110 49,180  P23,200 P46,800 .
tone:
Crushed ___.____________ do.___ 9,751 22,175 8,606 21,731 6,995 18,438
Dimension _ _____________ do_ _ 38 11,543 44 14,189 41 14,298
Combined value of abrasive stone, clays (ka-
olin, 1979), sand and gravel (industrial),
and values indicated by symbol W___ _ _ _ XX 5,265 XX 4,458 XX 4,377
Total . ____________________ XX 2,067,990 XX - 1,782,310 XX 2,151,871
MISSISSIPPI
1,820 21,841 1,596 21,714 1,218 23,309
i 70 1,571 31 707 -
Sand andgravel* _ 16,940 31,797 11,710 31,606  P10,400 ,800
Stone (crushed) ______ . _do_ —— w w w w 1,984 5,451
d value of t
pounds(l979-80) sand and gravel (mdustn-
al), stone (crushed, 1981), and values indi-
cated bysymbol W_______________ XX 46,480 XX 49,913 XX 34,231
Total _____________________ XX 107,689 XX 103,940 XX 91,791
MISSOURI
Barite _ _____ ___ thousand short tons_ 89 3,679 117 5,570 185 9,725
Cement.
nry o ___ do____ 82 4,159 62 3,117 103 5,495
Portland _______________ do____ 4,430 194,285 3,515 156,368 3,732 168,567
Clays _-____ _____________ do____ 2,351 20,522 1,817 16,798 1,747 18,414
Copper (recoverable content of ores, etc.)
metric tons_ _ 13,021 26,705 13,576 30,655 8,411 15,783
Gemstones_ __ __________________ NA 10 NA 15 NA 10
Gold (recoverable content of ores, etc.)
troy ounces_ _ 32 10 w w - -
Lead (recoverable content of ores, etc.)
metric tons__ 472,054 547,824 497,170 465,393 389,721 313,870
Lime _________ thousand short tons_ _ 1,790 70,187 ,667 ,733 w w
Sandandgravel_____________ do____ 12,558 31,310 8,900 26,753 P8,778 18,702
Silver (recoverable content of ores, etc.)
s thousand troy ounces__ 2,201 24,410 2,357 48,653 1,837 19,322
tone:
Crushed _ ____ thousand short tons_ _ 56,380 139,944 48,296 130,254 40,910 116,297
Dimension _ _ ____________ o_ ___ @ 85 w w w w
Zinc (recoverable content of ores, etc.)
metric tons_ _ 61,682 50,723  '62,886 51,893 52,904 51,966

See footnotes at end of table.
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Table 6.—Nonfuel mineral production’ in the United States, by State —Continued

1979 1980 - 1981
Mineral : Value : Value : Value
Quantity (i oncands) QUARHEY  (thousands) QUAPHY  (thousands)
MISSOURI—Continued
Combined value of halt (native, 1979-80),
gold (1980), iron ore, iron oxide pigments
(crude), and values indicated by symbol W_ XX $46,706 XX $55,633 XX $132,175
Total i ___ XX 1,160,559 XX  ™,054,835 XX 870,326
_MONTANA
Antimony _____________ short tons__ w w 260 w 214 w
Clays - _______ thousand short tons_ _ 424 11,508 626 22,200 601 23,111
Copper (recoverable content of ores, etc.)
metric tons_ 69,854 143,268 317,749 85,236 62,485 117,257
Gemstones_ — _ _ __ ____ ___________ NA 100 NA 90 NA 100
Gold (necoverable content of ores, etc.)
troy ounces_ _ 24,050 1,395 48,366 29,627 54,267 24,943
. Lead (recoverable content of ores, etc.)
metric tons_ _ 258 299 295 276 194 157
Lime ______ thousand short tons__ 216 8,965 223 9,001 194 7,621
Sandandgravel . _ _ __________ do____ 1,012 15,106 46,639 416,057 P 46,100 P 414,900
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 3302 36,618 2,024 41,713 2,989 81,437
Stone (crushed) _ _ _ thousand short tons_ _ 2527 7,806 1,962 6,302 1,582 5,187
Tale _ . __ do____ 343 5,940 312 11,310 w w
Zinc (recoverable content of ores, etc.)
metric tons_ _ 104 86 - 11 59 25 24
Combined value of barite, cement, gypsum,
iron ore (1979 and 1981), peat, phosphate
rock, sand and gravel (mflustﬂalp 1980-81),
stone (d iculit
and values mdlcated by symbol W ______ XX 54,196 XX 57,619 XX 80,384
Total _ _ . ____ XX 291,287 XX 279,550 XX 305,071
NEBRASKA
Clays - _______ thousand short tons_ _ 156 454 154 456 136 409
Gemstones_ _ _ _ _ _ _ ______________ NA w NA w NA w
Sand and gravel _ _ - thousand short tons_ _ 16,197 33,001 10,538 22,981 - P10,319 P22,844
Stone (crushed) _____________ do____ 4995 19,362 3175 16,301 3,139 14,024
d value of t, lime, and values .
lndlcated bysymbol W ____________ XX 46,364 XX 40,736 XX 36,718
Total - ____ XX 99,181 XX 80,474 XX 73,995
NEVADA
Barite_ _ . ______ thousand short tons_ _ 1,804 35,707 1,918 47,800 2,482 79,716
Clays - _ _ __ ______ - do____ 76 1,163 64 2,082 73 2,948
Gemstones_ _ _ _ _ _ _______________ NA 1,000 NA 900 NA 1,000
Gold (recoverable content of ores, etc.)
troy ounces__ 250,097 76,905 278,495 170,595 524,802 241,220
Gypsum_ _ _ _ ____ thousand short tons_ _ 1,075 6,771 852 8,276 178 6,914
Ironore____ _____ thousand long tons_ _ w w w w 99 €1,490
Lead (recoverable content of ores, etc.)
metric tons_ _ 24 28 26 24 w w
Mercury __________ 76-pound flasks_ _ 29,368 8,256 30,431 11,851 217,819 11,514
Molybdenum_ _ _ _ - _________ pounds_ _ 39,826 242 __ __ _— —
Perlite ________ thousand short tons_ _ 5 1 6 92 w w
Sandandgravel® _ _ __________ do____ 10,498 21,387 8,439 18,360 6,000 P12,800
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 560 6,215 940 19,402 3,039 31,970
Stone (crushed) _ _ _ thousand short tons_ _ W W W W 1,343 5,664
Zinc (recoverable content of ores, etc.)
metric tons_ _ w w 2 2 w w
Combined value of cement (portland), copper,
dlatomlte, ﬂuorspar, lime, lithium com-
(1979), salt,
sand and gravel (industrial), '.alc (1979-80),
tungsten and values indicated by symbol W XX 102,501 XX T114,846 XX 108,413
Total - oo XX 260,246 XX 394,230 XX 503,649

See footnotes at end of table.
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Table 6.—Nonfuel mineral production' in the United States, by State —Continued

See footnotes at end of table.

1979 1980 1981
Mineral
Quantity ( tth?sl:: ds) Quantity (,Lvaluej Quantity “Lvalue.-
NEW HAMPSHIRE
Sand andgravel _ _ _ thousand short tons_ _ 7,086 $15,301 6,334 $15,837 P5,800 P$15,900
Stone:
Crushed__ ______________ do____ 866 2,172 590 2,281 665 2,599
Dimension ______________ do____ 86 5,174 103 7,167 89 6,889
Combined value of other nonmetals _ __ _ _ _ XX 11 XX 121 XX 122
Total ___. _________________ XX 23,258 XX 25,406 XX 25,510
NEW JERSEY
Clays - ________ thousand short tons_ _ 67 559 63 525 62 563
Gemstones_ _ ___________________ NA 1 NA 1 NA 1
Lime _ ________ thousand short tons_ _ w w . . _— __
Peat____________________ o_ ___ 23 549 20 564 26 1,476
Sandandgravel_____________ do____ 10,781 44,682 8,596 45,535 Pg,105 P45,838
Stone (crushed)®_ ____________ do____ 13,950 63,174 11,830 61,886 10,434 57,819 .
Zinc (recoverable content of ores, etc.)
metric tons_ _ 31,118 25,589 28,859 23,814 16,198 15,911
Combined value of iron ore (1981), magne-
sium pounds, marl (gr d), stone
(di ion), titanium rate (ilmen-
ite), and value indicated by symbol W _ _ _ XX 17,135 XX 17,123 XX 20,404
Total _____________________ XX 151,689 XX 149,448 XX 142,012
NEW MEXICO
Clays?__ _______ thousand short tons_ _ 74 124 60 114 64 119
Copper (recoverable content of ores, etc.) .
metric tons__ 164,281 336,934 149,394 337,328 154,114 289,204
Gemstones_ ____________________ NA 180 NA 150 NA 200
Gold (recoverable content of ores, etc.)
troy ounces__  '14,966 74,602 ¥15847 9,707 65,749 30,221
Gypsum_ ___ ____ thousand short tons_ _ 251 3,244 182 1,688 166 A
Lead (recoverable content of ores, etc.) -
metric tons_ _ 43 49 . . w w
Manganiferous ore (5% to 35% Mn)
short tons_ _ 33,152 w 35,198 w 12,741 w
Mica (scrap) __ _ __ thousand short tons_ _ 17 w w w w w
Peat ___ _________________ do____ 2 40 2 40 __ __
Perlite __________________ do____ 588 14,874 539 14,404 489 14,983
Potassiumsalts _ _ thousand metric tons_ _ 2,005 228,776 1,869 289,011 1,601 261,200
Pumice _ _______ thousand short tons_ _ 191 1,181 84 814 93 919
Sandandgravel _____________ do____ 7,141 18,245 7,050 17,676 7,300 18,000
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ w w w w 1,632 17,170
tone:
Crushed__ ___ _ thousand short tons_ _ 73,001 9,112 2,581 79,473 4,162 12,485
*  Dimension ______________ do____ 20 117 18 91 26 173
Combined value of barite (1979-80), carbon
dioxide, cement, clays (fire clay), helium
(high-purity, 1980-81), lime, molybdenum,
salt, vanadium, zinc, and values indicated
bysymbodW _______________ XX 772,383 XX 85,113 XX 47,747
Total ____________________ XX 689,861 XX 765,609 XX 694,677
NEW YORK
Clays®_ _ _______ thousand short tons_ _ 836 3,027 596 2,479 597 2,310
Emery _______________ short tons_ _ 10,005 204 W W w w
Gemstones_ ____ __ ______________ NA 20 NA 20 NA 30
Lead (recoverable content of ores, etc.)
metric tons_ _ 458 532 876 820 968 780
Peat_ _________ thousand short tons_ _ 38 630 43 917 39 811
Salt . ___________________ o_ _ _ _ 6,387 71,751 5,509 99,395 5,597 103,668
Sandandgravel_____________ do____ 426242 455,889 421,918 453,276  P21,255 P 456,300
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 11 117 21 427 29 303
tone: y
Crushed_ _ _ __ _ thousand short tons_ _ 37,499 114,174 34,483 120,764 30,681 117,689
Dimension _ _ _ ____ _______ o_ _ __ 27 ,626 25 2,414 21 ,291
Zinc (recoverable content of ores, etc.)
metric tons_ _ 12,133 9,977 33,629 217,750 36,889 36,235
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued

1979 1980 1981
Mineral : Value . Value : Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
NEW YORK—Continued
Combined value of t, clays (ball clay),
garnet (abrasive), gypsum, iron ore, lime,
sand and gravel (industrial), talc, titanium
concentrate (ilmenite), wollastonite, and
values indicated by symbol W __ ______ XX $190,169 XX $187,526 XX $171,554
Total _ _ __ _ __ ______________ XX 455,116 XX 495,788 XX 491.mM
NORTH CAROLINA
Clays®_ ________ thousand short tons_ 3,308 8,385 2,852 7,308 2,110 6,838
Feldspar ______________ short tons_ 523,663 €14,531 499,600 €15,062 462,864 13,517
Gemstones_ _ _ _ __ _______________ NA 50 NA 40 NA 50
Mica, scrap_ _ _ _ _ _ thousand short tons_ _ 84 5,847 " 4,647 92 6,398
gand andgravel _____________ do____ 11,203 29,733 9,309 28735  P8936 32640
tone:
Crushed _ _ _____________ do____ 39,864 125,319 34,764 125,019 28,833 117,092
Dimension _ _ _ _ _ _ __ ______ do____ 49 -3,932 55 ,536 30 2773
Talc and pyrophyllite _ ________ do____ €130 €692 w w 8104 8325
d value of t clays (kaolm) :
llthmm
rock, and value mdlcated by symbol W_ _ _ XX . 153,752 XX 194,986 XX 196,397
Total ____ ___ ______________ XX 342,241 XX 380,333 XX 376,530
NORTH DAKOTA '
Gemstones_ _ __ _ _ ___ ____________ NA 1 NA 2 NA 2
Peat_ _________ thousand short tons_ _ 3) w w 31 w 36
Sandandgravel - ____________ do____ 6,648 15,128 5,173 14,457 P4,900 P14,100
Combined value of clays, lime, salt,
and values indica by symbol W______ XX 6,105 XX 7,886 XX 8307
Total _ _ _ _ _ ___ _ ___________ XX 21,234 XX 22,376 XX 22445
OHIO
170 10,869 126 8,549 105 7,129
1,921 87,483 1,625 77,696 1,461 69,517
3374 13,495 2,718 11,516 2,217 10,411
W w 136 1,346 148 1,566
3,392 141,663 2,786 122,817 2,767 127,751
8 191 10 166 10 191
____________________ do____ 4135 79,598 3,228 817,371 3,608 90,254
gand andgravel . _ __ _________ do____ 45944 121,048 36,972 114,291  P36,087 P118.493
tone:
Crushed __ _ ____________ do____ 50,7117 149,819 42,441 136,929 36,950 125,588
Dimension _ _ _ _ __________ do_ ___ 50 3 ,702 35 ,558 w
Combined value of abrasives, gem stones, and
values indicated by symbol W _ _ _ _____ XX 1,452 XX 101 XX 3290
Total - _ _ _ __ _______________ XX 607,320 XX 562,340 XX 554,190
OKLAHOMA
Clays . _______ thousand short tons_ _ 949 1,999 972 2,249 838 2064
Gemstones_ _ _ _ _ . ___ __ __ - — NA 2
gy sum._ __ __ thousand short tons_ _ 1,480 9,770 1,326 11,230 1,177 9,870
elium:
ngh-punty _____ million cubic feet_ _ 395 9,085 349 8,027 49 1,274
_________________ do_ 35 420 23 276 22 264
Pumlce ________ thousand short tons_ _ 1 w 1 w 1 w
gand andgravel - _ _ __________ do____ 12101 32,502 11,881 37,162  P11,700 ®38117
tone:
Crushed_ _ ______________ do____ 28312 66,666 28,173 76,267 29,930 83,407
Dimension _ _ _ ___________ do-___ 38 1,383 16 678 18 738
Combined value of t, feld: iodine,
lime, salt, tripoli, and values indicated by
symbol W _ _ __ ________________ XX 80,696 XX 88,244 XX 100,876
Total _ _ _ _ ___ ______________ XX 202,521 XX 224,133 XX 236,612

See footnotes at end of table.
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“Table 6.—Nonfuel mineral production’ in the United States, by State —Continued

1979 1980 1981

Mineral . Value . Value " Value
,antlt¥ (thousands) Quantity (thousands) Quantity (thousands)

OREGON
Clays _________ thousand short tons_ _ 189 $263 172 $321 176 $300
Copper (recoverable content of ores, etc.) .
metric tons_ _ 2 4 __ __ w w
Gemstones_ _ _ __________________ NA 500 NA 450 NA’ 600
Gold (recoverable content of ores, etc.) :
troy ounces_ _ w w W W 2,830 1,301
Lead (recoverable content of ores, etc.)
metric tons_ _ ® A - _— w w
Nickel (content of ores and concentrates)
short tons_ _ 15,065 w 14,653 w 12,099 w
Pumice __ ______ thousand short tons_ _ W W 219 1,318 w w
Sand andgravel__ ___________ do____ 17,874 45,829 16,005 47,300  P14,400 P42,400
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 2 17 1 17 1 19
tone:
Crushed_ _ ____ thousand short tons_ _ W W 19,251 749,606 16,482 46,055
Dimension __ _ ___________ do____ (&) 4 15 231 & 5
Combined value t, diatomite, lime,
talc, and values indicated by symbol W_ _ _ XX 118,704 XX 52,727 XX 56,107
Total __ ___ . _ ______________ XX 165,321 XX 151,970 XX 146,847
PENNSYLVANIA |
thousand short tons_ _ 415 24,177 324 20,298 293 14,799
do____ 6,508 259,756 5,570 237,684 5,150 215,883
Cla; do____ 2,468 20,099 1,650 12,112 1,246 7,497
Gemstones_ __ __________________ __ __ . __ NA
i thousand short tons_ _ 2,153 96,569 1,768 84,291 1,690 85,418
do____ -4 w 3 w 3 134
do____ 24 531 26 552 25 647
do____ 20,150 71,740 15,603 68,257 P 414,300 P 455,400 -
do____ 71,432 224,014 61,143 218,231 53,258 207,821
do____ i 5,961 65 6,397 51 7,193
poli short tons_ _ w w w w 1,263 w
Zinc (recoverable content of ores, etc.) -
metric tons_ _ 21,447 17,636 22,556 18,613 24,732 24,293
Combined value of clays (kaolin), sand and
gravel (industrial, 1981), and values indi-
cated by symbol w.o_ o  ____ XX 1,237 XX 1,171 XX 13,966
Total _____________________ XX 721,720 XX 667,606 XX 633,056
RHODE ISLAND
Sand andgravel _ _ _ thousand short tons. _ 8,537 6,737 2,506 4,945 1,900 P4,100
Stone (crushed) _____________ do____ 249 1,148 203 1,208 141 1,116
Combined value of other nonmetals _ _ _ _ _ _ XX 1 XX 17 XX 63
Total _ _ __ ___ ______________ XX 17,886 XX 6,170 XX P5,279
SOUTH CAROLINA
Cement, portland _ _ thousand short tons_ _ 1,831 79,377 1,704 74,539 1,765 79,407
Cays®_ __________________ do____ 2,272 24,492 2,211 25,169 1,632 28,600
Gemstones_ _ _ __________________ NA 5 NA 5 NA 10
Manganiferous ore _ thousand short tons_ _ 26 W 20 w 23 w
gga andgravel_____________ do____ 8,321 26,665 5,556 22,855 P5,303 P23,531
ne:
Crushed _______________ do____ 16,589 48,352 16,107 49,207 14,825 49,830
Dimension ______________ do_ . 9 482 12 703 18 1,109
Combined value of cement (masonry), clays
(fuller’s earth), copper (1981), gold (1981),
mica (scrap), peat (1979), silver (1981), ver-
miculite, and values indicated by symbol W XX 22,271 XX 22,301 XX 22,989
Total _____________________ XX 201,650 XX 194,779 XX 205,476

See footnotes at end of table.
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued

1979 1980 1981
Mineral : Value . Value* : Value
Quantity (1 sucands) QWENULY (thousands) WARHLY  (thousands)
SOUTH DAKOTA
Cement:
Masonry _____ thousand short tons_ _ $434 6 $377 6 $454
Portland _ _ __ ___________ o_ _ __ 670 31,273 459 23,042 450 23,290
lays _ - do____ 205 292 2169 2283 116 209
Gem stones. NA 50 NA 50 NA 70
Gold (moverable content of ores, etc.)
troy ounces__ 245912 75,618 267,642 r163,947 278,162 127,854
Mica, scrap_ _ . _ _ _ thousand short tons_ _ @ 2 @) 4 w w
Sandandgravel . __ ____.______ do____ 6,001 10,119 4,209 8,243 P4,000 P7,900
Silver (recoverable content of ores, etc.) )
s thousand troy ounces_ _ 58 643 51 1,058 56 587
tone:
Crushed. _ _ thousand short tons_ - 3,891 10,317 3,151 8,942 2,985 9,085
Dimension _ _ ____________ 36 13,268 42 15 035 50 17,543
Combined value of berylhum (1981) clays
(bentonite, 1980-81) psum, iron
ore (1980), lime, and value indicated by
symbol W ___ _________________ XX 6,670 XX 6,873 XX 6,382
Total _ o __ XX 148,686 XX 221,854 XX 193,374
TENNESSEE
Cement:
Masonry _ __ __ thousand short tons_ _ 170 8,600 132 7,241 66 3,209
Portland - _ _ ____________ o ___ 1,335 57,146 1,304 58,827 974 39,37
Clays -~ _ _ _ . ___________ do____ 1,561 26,071 1,188 22,844 1,047 23,134
Gemstones_ _ _ _ _ _ __ _____________ NA 1 NA 1 NA 5
Phosphate rock __ thousand metric tons__ 1,878 14,770 1,582 12,765 1,328 16,201
gand and gravel _ _ _ thousand short tons_ _ 11,210 29,056 8,921 24,930 P7,942 P26,210
tone:
Crushed _ ______________ do____ 45,118 133,727 38,584 126,993 32,497 €113,729
Dimension _ _ _ _ _ _ ________ do_ ___ 12 K 10 883 11 ,063
Zinc (recoverable content of ores, etc.)
metric tons_ _ 85,119 69,995 - '111,754 92,218 117,684 115,597
Combined value of barite, copper, gold (1981),
lead (1979), lime, pyrites, silver, stone
(crushed, 1981) _ __ ___ ___________ XX 45,378 XX 47,133 XX 79,092
Total _ _ _ XX 385,744 XX 393,835 XX 417,618
TEXAS
Cement:
Masonry _ ____ thousand short tons_ _ 268 15,593 241 18,310 229 15,699
Portland _ _ _ ____________ o 9,353 475,836 9,517 535,690 10,262 567,391
Clays _ o do____ 3,871 21,533 3,763 ,022 "4,172 29,135
Gem stones_ _ _ _ oo NA 170 NA 60 NA 200
rs ________ thousand short tons_ _ 1,903 11,438 1,681 14,124 1,783 14,900
Helium (high-purity) _ _ million cubic feet_ _ 38 874 35 805 238 6,188
lee _________ thousand short tons_ _ 1,507 59,520 1,515 617,075 1,393 67,158
____________________ do____ 11,283 67,602 9,978 93,414 8,397 84,240
gand andgravel . ____________ do____ 52,846 167,076 46,704 171,576  P45,442 P178,492
tone:
Crushed_ _ _ _____________ do_ —— 74,612 188,746 76,483 220,265 72,454 219,086
Dimension _ _ _ _ _ . ___ 17 3,636 ,095 42 5,643
Sulfur (Frasch) __ thousand metric wns- - 4,649 w 4,810 3,674 w
Talc and pyrophylhte
thousand short tons_ _ 207 1,544 401 4,295 282 4,127
Combined value of asphalt (native), fluorspar
(1979 and 1981), graphme (1979), hehum
(crude), iron ore, magnesnum chloride,
d sulfate and val-
ues indicated by symbol W __ _ _______ XX 391,071 XX 574,820 XX 466,044
Total _ _ _ _ o ____ XX 1,404,639 XX 1,734,651 XX 1,658,203

See footnotes at end of table.
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Table 6.—Nonfuel mineral production’ in the United States, by State —Continued

1979 1980 1981
Mineral it Value it Value it Value
Quantity (housands) QUEPHLY (thousands) Quantity (thousands)
UTAH
Clays _________ thousand short tons_ _ 355 $1,246 365 $1,517 290 $2,296

Copper (recoverable content of ores, etc.) .
metric tons__ 193,082 396,003 157,775 356,251 211,276 396,471
NA 75 NA 70 NA 80

Gemstones_ ___ _________________
Gold (recoverable content of ores, etc.)
troy ounces__ 260,916 80,232 179,538 109,978 227,706 104,663
Gypsum__ _ _____ thousand short tons_ _ 292 2,450 287 2,612 300 2,705
Iron ore (usable), thousand long tons,
gross weight__ 1,618 19,391 1,307 18,540 691 w
Lead (recoverable content of owes, etc.)
metric tons_ _ w w W W 1,662 1,338
thousand short tons_ _ 198 8,250 259 13,293 333 16,679
______________ do____ w w (%] 2 @ 4
______________ do____ ®) ®) ® ®) __ __
____________________ do____ 1,204 14,723 1,157 19,373 1,072 21,775
Sand andgravel® ____________ do____ 10,363 18,621 8,906 17,234 P9,122 18,186
Silver (recoverable content of ores, etc.)
8 thousand troy ounces_ _ 2,454 21,216 2,203 45,476 2,883 30,321
tone: ’
Crushed_ _ _ ___ thousand short tons_ _ 73,452 11,339 2,954 12,123 2,840 12,157
Dimension . _____________ do____ 5 216 3 272 3 280
Zinc (recoverable content of qres, etc.)
metric tons_ _ w w W W 1,576 1,548
Combined value of asphalt (native), beryllium
concentrate, carbon dioxide (natural), ce-
ment, magnesium compounds, molybde-
num, phosphate rock, potassium salts, sand

and gravel (industrial, 1979-80), sodium sul-

fate, tungsten, vanadium, and values indi-

catedbysymbol W_______________ XX 169,520 XX 166,883 XX 174,729

Total . _______ XX 749,282 XX 763,624 XX 783,232
VERMONT
SSa':d andgravel _ . _ thousand short tons_ _ 3,660 6,240 1,900 4,171 1,900 4,200
ne:
Crushed _______________ do____ 2,077 13,927 1,320 4,787 1,319 5,144
Dimension ______________ do____ 180 23,006 169 23,649 207 30,756
Tale ________ e do____ 346 2,755 318 2,753 w w
Combined value of other nonmetals and val-
ue indicated by symbol W_ _ __ __ __ ___ XX 8,208 XX 7,277 XX 10,919
Total ______ _______________ XX 54,136 XX 42,637 XX 51,019
VIRGINIA
Clays _________ thousand short tons__ 1,059 3,512 762 3,172 502 2,016
Gemstones_____________________ NA 15 NA 15 NA 20
Lead (recoverable content of ores, etc.)

X metric tons_ _ 1,596 1,852 1,563 1,463 1,607 1,294
Lime _________ thousand short tons_ _ 872 34,935 824 33,872 804 35,984
gat:d andgravel* ____________ do____ 11,803 32,268 8,264 29,508 $7,400 P217,700

ne:
Crushed _______________ do____ 51,080 165,223 44,615 167,839 37,071 152,630
Dimension ______________ - 9 X 27 2,287 4 1
Zinc (recoverable content of ores, etc.)
metric tons_ _ 11,406 9,380 12,038 9,934 9,731 9,558
Combined value of aplite, cement, gypsum,
iron oxide pigments (crude), kyanite, sand
and gravel (industrial), silver (1981), talc,
and vermiculite_ __ ______________ XX 60,562 XX 57,216 XX 52,201
Total _____________________ XX 309,789 XX 305,306 XX 282,533
WASHINGTON
10 741 w W 15 1,284
1,761 98,659 1,546 89,208 1,560 100,845
339 1,549 301 1,571 263 1,524
NA 170 NA 150 NA 200
11 148 w w w w
®) ) @) @) - _

@ do____ 424,258 459,382 419,019 446,731 18,404 P49,458

Silver ________ thousand troy ounces_ _ w w w w 67 709

See footnotes at end of table.
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Table 6.—Nonfuel mineral production® in the United States, by State —Continued
1979 ) 1980 1981

Mineral : Value — Value c : Value
.Quantlty (thousands) Quantity (thousands) Quantity (thousands)
WASHINGTON—Continued
Stone: . S
Crushed _ ____ thousand short tons__ 15255 r$35985 11,085 W 9,516 $25,619
Dimension __ _ ___________ do____ 4 268 6 . $248 .15 2,378

Combined value of clays (fire clay), oopper
(1979 and 1981), diatomite, gold, gypsum,
lead (1979-80), hme, ollvme, sand and grav-
el (industrial 1979-80), tungsten (1979 and

1981), and values indicated by symbol W_ _ XX 28248 XX 69,454 XX 30,461
Total __ __ __ _ . _______ XX 225,150 XX 207,362 XX 212,478
WEST VIRGINIA
Clays®_ ________ thousand short tons_ _ 330 - 592 291 642 220 502
Salt __ __ o _____ do____ 1,078 ’ w w w w w
Sandandgravel* ____________ do____ 4138 - 18,501 2,728 11,454 P2,700 P11,500
Stone (cmshed) _____________ do__ 11,113 37,624 9766 36,305 7,885
d value of nt, clays (fire clay),
llme, sand and gravel (industrial), stone
(dimension, 1979), and values indicated by -
symbol W _____ __ _____________ - XX 61,878 XX 57,885 XX 56,046
Total _ ___ ___ . _____ XX 118,595 XX 106,286 XX 96,447
WISCONSIN )
Iron ore (usable),v thousand long tons,
weight_ _ 736 W 679 w w w
Lime _________ thousand short tons_ _ 429 19,060 357 17,287 326 17,548
____________________ do____ 11 720 11 535 10 535
gand andgravel ____________ do____ 32,046 58,576 22,014 . T47,571  P20,400 P52,280
tone:
Crushed _ ______________ do____ 23924 52,804 20,603 49,245 15,189 39,962
Dimension _ _ ____________ do__ 54 4,204 45 4,501 40 4,259
Combined value of abrasive stone, cement,
clays, lead (1979), zinc (1979), and values
indicated by symbol W _____ _______ XX 44,318 XX 33,151 XX 41,749
Total _____________________ XX 179,682 XX 152,290 XX 156,333
WYOMING
3471 75,096 3,081 71,512 3,855 100,926
NA 200 NA 190 NA 250
366 3,100 312 2,731 299 2,625
45,265 411,419 45,454 412,523 P5,200 P12,400
5013 15,634 4,374 14,835 3,224 9,858
o oy ¥
iron ore, lead (1981), lime, phosphate
(1979), sand an sogravel (industrial, 1979-80),
silver (1981), um carbonate, and zinc
(1981)_ _ XX 484,727 XX 658,755 XX 644,279
Total _ _ _ o _____ XX 590,176 XX 760,546 XX 770,338
€Estimated. . TRevised. NA Not availabl W Withheld to avoid disclosing company proprietary
data XX Not apphcable 7
d by mine shi ts, sales, or marketable production (including ption by prod ).

*Excludes oertam clays; value included with “Combined value” ﬁgun

3Less than 1/2 unit.

4Excludes industrial sand and gravel; value included with “Combined value” figure.
5Total of items listed.

SExcludes certain st value included with “Combined value” figure.

7Excludes salt in brines; value included with “Combined value” figure.

SExcludes talc; value included with “Combined value” figure.

9Revised to none.
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Table 7.—Mineral production® in the islands administered by the United States
(Thousand short tons and thousand dollars)

A dmi 1 1979 1980 1981
al
reaand miper Quantity Value Quantity Value  Quantity Value
American Samoa: Stone _ __ _ _ _____________ 3 21 1 199 6 127
Guam:Stene _ _ _ - _ ____________________ 669 2,483 529 2,163 332 w
Virgin Islands: Stone _ _ _ _ _ _______________ w 2,828 w w w w
'Revned W Withheld to avoid disclosi pany proprietary data.
duction as ed by mine ship ts, sales, or marketable production (includi ption by prod

Table 8.—Mineral production’ in the Commonwealth of Puerto Rico
‘ (Thousand short tons and thousand dollars)

1979 1980 1981
Quantity Value Quantity Value  Quantity Value

1,406 70,197 1,482 102,872 1,226 105,420
260 556 291 677 200 474

37 3,307 27 4,131 34 3,884
Salt 27 639 . __ __ __
Sandandgravel __ ___ _ _____________ NA NA NA NA NA NA
"Stone _ 14,119 59,659 24,046 104,179 20,578 98,263
Total ___ o ______ XX 2134,358 XX 2211,859 XX 2208,041
NA Not avail bl XX Not applicabl )
*Prod ed by mine shi ts, sales, or marketable production (includi ption by producers).

2Total does not. include value of xt.emsrnot available.
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Table 9.—U.S. exports of principal minerals and products, excluding mineral fuels

1980 ) . 1981

Mineral . . Value . Value
Quantity (40usands) Quantity ) 0usands)

METALS
Aluminum:
lngots slabs, crude _

Plates sheets, bars, etc.

_ _short tons_ _ 714,906  $1,107,398 344,161 $526,646
444,681 483,138 241,162 236,204
306,214 715,899 263,672 625,181

Castings and forgings 7,496 30,626 8,930 40,482

Aluminum sulfate _ 11,200 2,476 25,296 3, 439

Other aluminum compounds 48,000 41,200 48,049 37 174

Antnmony. etals and alloys, crudé 453 1,186 324 908
bauxite rate

thousand metric tons_ _ 28 6,761 41 8,090

Beryllium ________ ___________________ pounds_ _ 58,455 3,867 78,189 3,094

Bismuth, metalsandalloys _ _ _ _ _ ___ __________ do____ 128,732 942 178,703 708

Cadmium - — - ——— - __________ metric tons_ _ 236 464 239 332

Chromium: :

Ore and concentrate:

Xports_ _ _ _ _ ___ _________ thousand short tons_ _ 6 1,447 71 5,893
Reexports _ _ . _ . ____________________ do_ ___ 44 8,544 67 9,575
Ferrochromium _ _ _ _ ___________________ do__ 32 22,233 14 10,361
Cobalt . _ _ . ______________ thousand pounds__ 583 14576 834 16462

e -

concentrate, composition metal, unrefined (copper

content) _ _ _ _ __________________ etric tons_ _ 117 508 226,145 166,293 231,181
SCrap — - o= do____ 61,225 93,059 50,078 - 70,106
Reﬁned copper and semimanufactures __ __ _____ do____ 105,377 440,967 127,613 517,950
Other copper manufactures _ _ _ _ __ __________ do_ ___ 41,07 1 94,760 18,451 - 87,464

Ferroalloys not elsewhere listed:

Ferrophosphorus _ _ _ __ ______________ short tons_ _ 44,692 6,778 7,463 2,031
Ferroalloys,nec _ - ___ _ _ _ _ _____________ do____ 4,710 10,130 6,358 - 8,439
Oreand basebullion _ __ ___________.__ troy ounces_ _ 1,416,634 860,501 1,199,421 570,549
Bullion, refined _ _ __ ___________________ do____ 4,702,197 2,787,431 5,287,585 2,501,337
Ironore_ __ __________________ thousand long tons_ _ 5,689 230,568 5,546 244,685
Iron and sbeel
igiron_ _ _ _ _ ________ . ____ short tons_ _ 73,000 8,016 16,274 1,960
Iron and steel products (major): ’
Steel mill products _ _ _ _ _ _____ __________ do____ 4,100,718 2,556,619 2,903,863 2,215,267
Other steel products ___________________ do____ 407,101 947,094 443,796 1,138,745
Iron and steel scrap:
Ferrous scrap mcludmg rerolling matena]s s}up, boats,

Lead: - other vessels for ——— e short tons_ _ 11,423 1,257,049 6,524 653,118
Ores and concentrates _ __ _ _ ____ ______ metric tons_ _ 27,615 11,118 33,043 18,958
Pigs, bars, anodes, sheets,etc - _ _ _ _ __________ do____ 164,458 164,835 23,320 25,996
Serap _ - do_ ___ 119,651 62,221 59,419 22,388

Magnesium, metal and alloys, scrap, semimanufactured
forms,nec _____ _ ___ ______________ short tons_ _ 56,761 121,706 34,855 90,853

Manganese: . .

Oreand concentrate _ _ _ __ _______________ do_ ___ 52,537 6,328 65,064 5,132
Ferromanganese _ _ _ _ __ ______ __________ do____ 11,686 1,657 14,925 12,477
Silicomanganese _ _ _ __ ___ ____ __________ do- ___ 6,489 3,468 3,941 2,172
Metal __ ____ _______ o _______ do- ___ 12,320 11,460 2,523 3,980

Molybdenum:

Ore and trate (molybd tent) §
thousand pounds._ _ 68,217 715,431 51,350 406,816
Metals and alloys, crudeand scrap_ _ _ __ _______ do____ 614 4,870 2,641 9,763
Wire_ _ _ _ do____ 705 15,984 543 9,030
Semimanufactured forms,ne.c____ __________ do____ 306 7471 165 4,768
Powder _ _ _ _ _ _ _ ___ ___ o _____._ do_ - _ 425 4,103 270 2,820
Ferromolybdenum _ _ _ ________ __________ do____ 1,760 17,104 455 2,983

Ni Eo;npounds __________________________ do____ 10,154 89,303 1,328 40,686
ickel
Alloys and scrap mcludmg unwrought metal, mgot.s bars,

sheets, anodes,etc _ _ - _ _ _ ____ _______ short tons_ _ 45,204 285,545 37,671 259,712
Catalysts _ _ _ _ _ _ _ _ ___________________ do____ 3,530 18,559 * 3, 25,601
Nickel-ch electric resi wire _________ do____ 1,087 11,766 660 8,262
Semifabricated forms,nec - - _ ___ __________ do_ ___ 6,854 55,613 4,557 40,093

Platmum—sroup metals:

____________________ troy ounces_ _ 173,053 68,836 212,426 61,409

Palladium, rhodium, iridium, osmiridium, ruthenium, :
osmium (metal and alloys including scrap) _ _ ___ do____ 302,457 99,494 259,745 61,136
Platinum (metal and alloy) _ _ _ _____________ do____ 289,454 172,876 . 391,194 179,344
earths: Ferroceriumandalloys _ _ _______ short tons_ _ 17 196 11 117

ggllpnium _____________________ thousand pounds_ _ 180 1,689 138
ilicon:

Ferrosilicon .. _ _ _ _ __ __ _____________ short tons_ _ 27,488 18,572 15,768 12,136

sit Silicon carbide, crude and in grains _ _ _________ do____ 13,661 13,264 11,511 11,148

ver:
Ore, rate, waste, ping X
thousand troy ounces_ _ 23,645 582,855 12,772 151,090
Bullion, refined _ _ _ _ __ _________________ do____ 57,206 1,326,878 15,131 181,380

Tantalum:

Ore, metal, other forms __________ thousand pounds_ _ 950 65,329 303 20,520
Powder _ _ _ _ _ _ __ _ ___________________ do____ 251 39,880 97 19,999

See fmtﬁotes at end of table.
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Table 9.—U.S. exports of principal minerals and products, excluding mineral fuels

—Continued
1980 1981
Mineral : Value . Value
Quantity (i ousangs) Quantity (thousands)
METALS —Continued
Tiny I bars, etc.:
ts, pi TS,
ngozx T e metric tons_ _ 595 $10,194 2,361 $31,053
________________________ do____ 3,699 62,382 3,719 55,505
Tmplate and ternplate_ __________________ do____ 641,401 440,671 345, 718 220,993
Titanium: :
Oreand concentrate _ __ ______________ short tons_ _ 17,830 3,444 7.29’.’ 2,099
Unwrought and scrapmetal _____ ________ __ do____ 3,757 16,660 3,595 9,506
Intermediate mill shapes and mill products, n.e.c__ _do__ __ 5,123 113,551 6,049 159,454
Pigmentsandoxides _ _ . ________________ do__ __ 45,795 49,357 62432 . 66,402
Tu n (tungsten content): .
and concentrate _ _ __________ thousand pounds_ _ 2,029 15,454 175 1,150
Carbidepowder __ _____________________ do____ 1,440 22,716 1,213 18,158
Alloypowder_ _ __ _____________________ do____ 11,140 18,308 - 2,138 32,207
Vanadium: )
Ore and rate ( di ) e do____ 92 517 111 575
Pentoxide,etc ___ _____-__________"__ """ do____ 1,448 2,728 692 2,012
Z Ferrovanadium __ _________________ """~ do____ 1,605 6,995 869 4,397
inc: . .
Slabs, pigs,orblocks _ _ . ____________ metric tons_ _ 302 664 323 812
Sheets, plates, strips, other forms,nec_________ do____ 2,103 3,810 1,500 3,226
Waste, scrap, dust (zinc centent) __ ___________ do____ 34,054 21,612 35,049 25,452
Semifabricated Térms, n.é.c - ____ . _______ do____ 1,289 2,580 1,538 3,230
Ores and concentrates ___________________ do____ 54,457 29,473 54,232 29,280
Zirconium:
Ore and concentrate _ __ _________ thousand pounds_ _ 15,455 2,732 23,260 3,838
Oxide ____________________________ do____ 4,718 3,680 1,565 2,254
Metals, alloys, other forms ______________"“do____ 1,388 29,408 1,361 35,015
NONMETALS
Abrasives:
Industrial diamond, natural or synthetic: L
Powder or dust 28,534 70,248 28,471 . 65777
Other ____________ d 3,569 51,229 2,297 30,978
Dlammd grindingwheels _ _____ ___________ do____ 730 7,437 694 7,706
Other natural and artificial metalhc abrasives and products _ NA 112, 1286 NA 113,016
Expo rt& )
Unmnufactured _______________ metric tons_ _ 48,219 20,737 64,126 21,439
NA 141,299 NA 144,531
452 330 293 159
NA 354 NA 599
96,819 13,794 62,187 9,947
47,000 23,735 46,184 24,602
324,862 €64,737 227,543 €58,000
25,068 15,589 25,659 11,713
i _do____ 49,215 9,754 32794 13,004
Dicalcium phosphate _ _do____ 43,314 27,577 55,862 33,434
Cement Hydraullc andclinker_ _ _ _____________ do____ 186,404 16,997 302,777 31,564
lv(saohn orchinaclay ______ 1,392 133,716 1,412 155,999
ntonite d 898 62,207 862 64,537
924 67,224 877 72,378
173 32,238 162 32,933
25,998 896 28,050 1,110
17,865 1,660 11,261 1,194
Diamond ____________________ thousand carats_ _ 1,325 1,041,200 3,215 854,100
Pearls NA 5,063 NA s
! - NA 71,460 NA 101,649
gmphlte e __ short tons_ _ 8,880 3,695 11,344 4,433
Crude. crushed or calcined - _____ th d short tons_ _ 88 11,774 157 14,590
Manufactures, wallboard and plaster articles _ _________ NA 15,448 NA 20,844
million cubic feet_ _ €298 10,629 389 17,084
thousand pounds_ _ 6,681 9,600 6,040 9,542
_____________________________ short tons_ _ 41,843 3,990 28,429 3,996
esium compounds:
esite, dead-burned __________________ do____ 56,038 13,279 20,926 4,727
Mi crude, Icined, lump or g d__do____ 51,703 17,692 36,683 14,559
ica:
Sheet, waste, scrap, ground __ ______________ do____ 14,462 4,200 10,920 3,437
Manufactured _________________ """~ pounds_ _ NA 7,665 NA 7,000

See footnotes at end of table.
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Table 9.—U.S. exports of principal minerals and products, excluding mineral fuels
—Continued

1980 1981

Mineral . Value . Value
Quantity  housands) AN (4poicands)

NONMETALS —Continued
Mineral-earth pigments, iron oxide, natural and
synthetic_ _ _ __ _ ___ _ _______________ short tons_ _ 5,046 $9,132 4,967 $11,704
Nitrogen compounds (major) _ _ _ ____ thousand short tons_ _ 11,121 1,842,383 8,371 1,397,786
Phosphaterock ______________ thousand metric tons_ _ 14,320 508,524 10,554 419,999
Phosphatic fertilizers: .
Superphosphates _ _ __ _ _________________ do____ 34,412 281,366 22,097 245,341
Ammonium phosphates _ _ __ ______________ do_ ___ . 1,095,944 3,942 789,770
Elemental phosphorus _ _ ____ _________ metric tons_ _ 30,443 45,631 27,929 42,723
Mixed chemical fertilizers_ _ __ _ _ thousand metric tons_ _ NA NA NA NA
Pigments and compounds: Zinc oxide (metal content) __do_ _ _ _ *) 344 1 1,112
\ Potash:
! Potassium chloride _ _ _ _ _ ____________ metric tons_ _ 1,161,640 131,180 700,420 80,678
Potassium sulfate_________________ "~ do____  *140,000 23,113 79,600 16,095
Pumice and pumicite_ _ _ _ __ _____________ short tons_ _ €1,000 NA €1,000 NA
g:artz, crystal, natural __ __________ thousand pounds_ _ 91 366 €127 €490
1t:
; Crudeandrefined_ _ __________ thousand short tons_ _ 831 12,829 1,043 18,070
! Shipments to noncontiguous territories_ _ _ _ _ __ __ do____ 22 4,296 (p} 9,145
' Sand and gravel: :
. Construction:
: Sand ___________________________ do____ 587 6,661 613 -~ .- 6,298
{ Gravel ._________________________ do_ 687 1,480 652 2,454
' Industrial: Sand _ _ _____________________ 1,177 32,519 1,132 27,984
; Sodium compounds:
i Sodiumsulfate _______________________ 129 12,740 124 12,980
s Sodium carbonate_ __ ___________________ 1,094 121,945 1,051 121,107
tone:
Crushed_ ___________________________ 3,084 21,239 3,598 25,949
Dimension _ _________________________ 176 15,170 227 17,867
i Sulfur:Crude _______________ thousand metric tons. _ 1,673 185,866 1,392 187,407
L’i Talc, crudeand ground_ _ _ _ _ _ ___ __ thousand short tons_ _ 275 14,963 311 15,095
Total __ _ _ o _____ XX 723,290,651 XX 17,581,927
®Estimated. "Revised. NA Not availabl XX Not applicabl
i Less than 1/2 unit.
i
¥ i\“
#
a
T

A R e e R L AL
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding

mineral fuels

1980 1981
Mineral . Value : Value
Quantity  housands)  QUAMY  (thousands)
580,515 $7177,606 710,656 $990,869
59,802 59,718 81,994 79,141
72,723 152,136 142,512 308,677
oxide ) B, metric tons_ _ 4,358,000 782.902 3,978,000 837,932
Antlmony'
Ore and concentrate (antimony content)
short tons_ _ 5,235 11,646 5,168 9,095
Sulfide including needle or liquated _ _ _ __ _ do____ 216 106 249
Metal do____ 2,590 7,217 2,631 6,569
Oxide_ 12,224 15,771 12,170 19,922
Arsenic:
White(As20s content) _ . __________do____ 12,528 1,352 18,958 13,126
Metallic _ _ _ _ - - o do____ 266 1,524 323 2,079
Bauxite, crude i 14,087 12,802 NA
Beryllium short 1,703 1,168 2,138 2,002 .
Bismuth, metal 'and alloys, gross weight_ _ ___ pounds__ 2,217,359 5,364 2,436,249 4,883
Cadmium:Metal _ _ __ _ - _______ metric tons_ _ 2,617 14,181 3,090 P13,369
Calcium:
Metal ___ __ pounds_ _ 221,814 582 235,436 151
Chloride _ _ 46,439 2,071 86,865 4,088
Cesium compounds 11,822 619 24,415 1,049
Chromium:
Ore and concentrate (Cr203 content)
thousand short to: 410 56,525 368 49,948
Ferrochromium (gross weight). —e——do____ 297 153,487 428 213,611
Ferrochromium-silicon _ _ do____ 5 2,313 11 6,000
Metal __ _____ do____ 4 28,369 4 24,626
Cobalt:
Metal ________________ thousand pounds_ _ 14,992 358,583 13,906 238,820
Oxide(grossweight) . _ _ __ _ __ . ______ do_ 7, 444 5,375
Salts and compounds (gross weight) _ __ ___ do_ 655 3,572 1,249 4,969
Columbiumore_ _ _ do____ 4,595 20,289 1,882 10 102
Co%):( per content):
concentrate_ _ _ _ __ ______ metric tons_ _ 752,360 72,636 39,132 56,548
________________________ o_ _ 392 719 2,718 3,232
Bhster ________________________ do____ 44,537 86,284 30,124 68,083
______________ do____ 426,948 935,262 330,625 582,085
_________________________ do____ ,769 X 21, 40,705
leisen
ort tons. _ 78,933 36,390 7,055 38,730
______________________ Inlograms_ - 6,175 2,637 5,536 2,472
fam_______________________ do____ 3,329 3,004 22,350 328
___________ troy ounces_ _ 451,509 243,230 487,675 214,927
________________________ do____ 4,090,488 2,506,889 4,164,476 1,942,560
_______________________ pounds_ _ 600 32 ,310 121
thousand troy ounces_ _ 299 5,103 3,152
________________ thousand long tons_ _ 25,058 772,844 28,328 947977
400,031 63,036 468,125 71,013
15,495,075 6,887,462 19,898,371 10,247,660
753,181 825,702 822,396 954,618
582 61,192 62,126
29,615 23,927 217,206 20,196
Base bullion (lead content) _ 296 449 340
Pigs and bars (lead content) _ _ _ _ 81,300 87,629 100,108 87,026
laimed scrap, etc. (lead content 2,868 2,905 2,661 2,220
Sheet, pipe,shot ___________ 950 1,508 474 126
esium:
etallic and scrap 3,324 5,048 6,122 10,182
Alloys (magnesium content) _ _ ___ ______ d 344 1,770 625 2,652
Sheets, tubing, ribbons, wire, other forms (magnesium
oontent) ______________________ do____ 89 1,443 150 4,804
Ore (35% or more contained manganese) __ _do__ __ 697,516 46,413 639,141 42,643
Ferromanganese_ _ _ __ _____________ do____ 605,703 211,365 671,178 226,618
Ferrailicon ( t)
do____ 74,975 29,291 129,005 49,754
1915 8,032 8,343 8,419
32,371 222 317,258 273
9,416 2,841 12,408 5,005

See footnotes at end of table.
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding

mineral fuels —Continued
1980 1981
Mineral . Value . Vi
Quantity (thousands) Q (th alue‘ )
METALS —Continued
Molybdenum:
({re and rate (molybd )
thousand pounds_ _ 1,825 $10,475 1,988 $9,911
g’lasbf and scrap (gross weight) _ ___ _____ do____ 373 7,246 NA 2,674
etal:
Unwrought (molybdenum content) ___ _do____ 163 2,637 153 2,893
Wrought (gross weight) _ _ _ _ _______ do____ 137 4,031 93 2,557
Ferromolybdenum (gross welght) ________ do____ 45 243 1,175 ,353
Material in chief value moly (molybd
content) _ ____________________ do____ 1,953 18,701 1,651 9,574
Compounds _ _ ___________________ do____ 4431 217,034 5,164 18,052
Nickel:
Ore__ _ __ _ o _______ short tons_ _ 1,124 13 513 42
Pigs, ingof t.s, shot cathodes_ __ _________ do____ 116,193 708,693 123,141 747,920
Plates,bars,etc __________________ do____ 5,831 54,947 ,864 36,897
Slarry _ _ _ _ _________ do____ 71,459 208,742 94,796 223,060
Serap_ _ __ _ ____________________ do____ 3,572 18,481 5, 17,496
Powderandflakes _ _ _ _____ _________ do____ 15,244 98,666 14,124 93,325
Ferronickel _ __ __________________ do____ 51,741 104,156 ,853 119,321
Oxide_ __ _ _____________________ do____ 4,182 21,753 4,330 - 21,779
Platinum-group metals:
Unwrought:
Grains and nuggets (platinum) _ _ _ _troy ounces_ _ 15,427 6,768 1,891 862
Sponge (platinum)_ _ _ _ _ _ __________ do____ 1,191,803 560,642 888,995 424,780
Sweepings, waste, scrap 376,500 76,543 235,379 ,462
Iridium - _____________________ do___ 26,090 12,974 11,110 6,203
Palladium ____________________ 1,202,342 252,075 1,114,313 142,180
Rhodium _____________________ 109,591 84,421 13, 45,847
Ruthenium ____________________ 98,488 4 180, 6,
Other platinu:froup metals_ _ _ ______ do____ 122,454 105,559 44, 16,455
Semimanufactured:
Platinum _ ________________ ————-do____ 230,344 130,537 179,321 83,972
Palladium ____________________ do____ 114,246 23,256 116,548 13,717
Rhodium _ _ _ _ _______ __________ do____ 686 594 1,733 657
Other platinum-group metals_ _ _ _ _____ do____ 13,811 2,834 1,814
Rare-earth metals:
Ferrocerium and other cerium alloys _ _short tons_ _ 72 902 92 1,249
Monazite _ _ __ __________________ do____ 5,675 1,850 8,233 3,158
Metals including scandium and yttrium_ _ _ pounds_ _ 8,468 307 3,750 168
Rhenium:
Metal includingscrap_ _ _ _ __ _________ do____ 513 668 580 574
Ammonium perrhenate __ ___________ do____ 4,991 7,889 9,089 3,297
Selenium and seleni pounds ________ do____ 625,472 7,966 ,887 1,766
Silicon:
Metal (over 96% silicon content) _ _ _ _ _. short tons_ _ 21,839 53,117 29,636 58,034
sil Ferrosilicon_ __ __________________ do____ 71,152 42,640 155,648 80,317
ilver:
Ore and base bullion _ ___ thousand troy ounces__ 9,700 187,019 9,769 100,422
Bullion_ ___ _ ___________________ do____ 64,762 1,331,877 75,921 837,174
Sweepings, waste,doré _ _ _ _ __________ do_ _ 4,237 87,114 8,425 : ,853
Tantalumore_ _ _ _ __________ thousand pounda_ - 2,510 78,829 1,952 57,726
Tellurium _ _ __ ___________________ pounds _ 64,860 1,629 83,671 1,811
%hallium ________________________ do____ 176 14 882
n:
Concentrate (tin content)__ _______ metric tons_ _ 840 11,089 232 2,975
Dross, sk scrap, residue, tin alloys, n.s.p.f.
do____ 1,312 4,215 2,583 3,387
%nfonl powde‘;, flitters, e'-ﬁe;r_u:g_ ierial ek xn_g NA 9,154 NA 8,666
n scrap and other tin: mate: exclu
tinplate scrap NA 13,819 NA 16,357
Tincompounds_ _ _ _ _ _ _________ metric tons_ _ 171 2,285 170 2,098
Titanium:!
552,482 21,088 505,042 36,215
281,605 62,619 3 59,024
10,052 108,777 11,637 139,801
623 1,679 615 1,582
97,590 91,986 124,906 127,396
11,372 87,129 11,752 91,195
" Ferrovanadium ____ 525 3,471 1,968 13,288
Vanadium pentoxide _ ___ _ 1,711 8,364 669 - 3,344
Vanadium-bearing materials _ _ 3,572 9,535 4,870 11,751

See footnotes at end of table.
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding
mineral fuels —Continued

1980 1981

Mineral . Value . Value
Quantity (thousands) Quantity (thousands)

METALS —Continued

Zinc:
Orezinccontent) __ __ _________ metric tons_ _ 182,370 $74,033 245,710 $110,253
Blocks, pigs,slabs _ _ _ ___ ___________ do_ ___ 410,163 319,288 612,007 549,326
Sheets etc_ _ _ do____ 1,342 1,041 . 332 472
Fume (zinccontent) _ _ _ _____________ do____ 25 7 184 61
Wasteandscrap _ _ ___ _____________ do____ 3,470 . 1,361 5,782 - 2,578
Dross, skimmings _ . __ _____________ do____ 4,062 1,732 7,629 4,090
Dust, powder, flakes_ _ _ _____________ do____ 3,928 3,672 7,993 9,519
Manufactures _ _ _ _ __ __ ________________ NA 254 NA 438

Zirconium:

Ore including zirconiumsand _ _ _ _ ___ short tons_ _ 113,784 10,595 91,108 8,378
Metal, scrap, compounds _ _ _ __ ______ __ do___"_ 1,934 25,026 . 1,647 22,122
NONMETALS .

Abras i
Dlamond (industria) ________ thousand carats_ _ 21,848 110,566 20,404 110,510
Other _ ___ ____ NA 158,276 NA 188,667

g:besws _____________________ metric tons_ _ 327,296 91,809 337,618 103,893
rite:

Crudeandground _ __ ____ thousand short tons_ _ 1,854 102,401 1,946 108,599
Witherite _ _ _ _ ___ ____________ short tons_ _ 22,207 736 99 87
Chemicals _ _ ____________________ do____ 25,097 10,623 22,309 11,938

Boron: .

Boricacid -~ _ - __ _ __ _____________ do- 9,938 6,393 1,124 763
Calcium borate,crude_ _ _ _ __ _________ do___ 69,400 6,218 98,100 15,202

Cement: Hydraulic and clinker _ thousand short tons_ _ 5,263 195,573 3,997 151,240

Clays_ __ _ ___ . _____ short tons_ _ . 34,052 6,688 33,314 7,895

Cryolite - _ ___ ____________________ do____ 17,086 9,442 7,188 4,679

232 112 108 44

172 21 98 - 18

899,219 94,103 826,783 104,938

4,161 2,251,195 4,407 2,201,262

3,601 141,413 2,298 131,560

NA 342,123 NA 433,428

61,318 15,765 68,708 23,998

7,367 35,895, 7,595 39,605

NA 15,985 NA 12,115

6,234 28,848 6,099 36,231

62,423 3,129 65,717 3,471

417,792 16,044 438,623 18,092

3,893 460 €4,000 NA

62 1,841 280 1,845

magnesite 46 20 12 2

Lump, ground, caustic-calcined magnesia _ _ _do_ __ _ 12,406 2,122 12,065 2,177
Refractory magnesia, dead-burned, fused

magnesite, dead-burned dolomite _ 72,719 16,830 76,810 23,114

Mic Compounds _____________________ 36,124 5,907 35,382 6,241
Uncut sheet and punch 11,877 3,305 11,558 2,147
Scra 73 7 352 23

et - 831 3,487 664 3,059
Ocher, crude and reﬁned - 1 1 150 80
Slennas, crude and refined _ 244 116 98 42
Umber, crude and refined 4,434 686 5,919 944
Vandyke brown _____ 260 1,070 340
Other natural and refined 817 298 971 970
Synthetic —do____ 33,262 18,674 31,453 16,539

Nepheline syen:

Crude _ _ __ ______ o _______ do____ 6,760 71 2,780 25
Ground, crushed etc _______________ do____ 497,580 11,193 503,320 11,504

Nitrogen pounds (major) includi
5,110 583,808 4,844 610,574

Peat:

Fertilizer-grade 344,363 738,223 291,732 37,955
Poultry- and stable-grade_ _ _ __________ do____ 57,204 75997 50,198 6,845
Phosphate,crude ________ thousand metric tons_ _ 486 12856 13 420

Phosphatic materials:

Fertilizer and fertilizer materials

thousand metric tons_ _ 32 5,737 16 3,112
Ammonium phosphates used as fertilizers _ _do_ ___ 294 53,053 — __
Elemental phosphorus _ _ _________ d ()] 928 ) 1,247
Other ____ __ __________________ i 16,630 92 15,509

See footnotes at end of table.
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding
mineral fuels —Continued

1980 1981
Mineral . Value it Value
Quantity (thousands) Q (th ds)
NONMETALS —Continued
Pigments and salts:
Lead pigments and compounds _ _ _ __ metric tons_ _ 12,934 $15,225 15,186 $15,233
Zinc pigments and compounds_ _ _ _ _ _____ do____ 38,628 X 38,615 33,501
lI-;:)ltas_h __________________________ do____ 8,193,000 648,000 7,903,300 750,400
mice:
Crude or unmanufactured _ _ ____ ___ short tons_ _ 4,618 133 2,954 70
Wholly or partly manufactured _ _ _ ____ __ do____ 189,700 1,085 89,329 601
Manufactured,ns.p.f _ _ _ _ _ ___ _ ___________ NA 92 NA 126
Quartz crystal (Brazilian pebble) _ _ th d p ds__ 816 402 389 233
Salt___ _______________ thousand short tons_ _ 5,263 44,071 4,974 49,157
Sand and gravel:
Industrialsand _ _ _ _ _ ______________ do.___ 39 1,575 5 621
Othersandandgravel _____ _________ do____ 502 1,143 333 1,987
Sodium compounds:
Sodium bicarbonate - _ _ _ _ __ _________ do____ 2 425 3 680
Sodium carbonate _ _ _ _ _________ e _-do____ 18 2,389 12 1,625
s Sodium sulfate _ _ _ _ _ _. e do____ : 230 13,242 275 19,135
tone:
Crushed _ __ ____________________ do____ 3,590 10,576 3,355 9,300
Dimension _ e do_ ___ NA 88,948 NA 181,416
Calcium carbonate fines _ _ __ ___ ______ do.___ 294 3,248 270 X
Strontium: '
Mineral _ _ _ _ _ _ _ . short tons_ _ 38,646 2,147 49,699 3,206
Compounds _ . _ _ _ _ _.._____________ do____ 2,932 1,888 4,627 3,400
Sulfur and compounds, sulfur ore and other .
forms,nes__ - _ . ____ thousand metric tons_ _ 2,523 138,852 2,522 209,766
Talc, unmanufactured _ _ _ __ _ thousand short tons_ 21 3,720 27 ,562
Total _ _ e~ XX 26,096,469 XX 28,828,659

®Estimated. P Preliminary. "Revised. NA Not available. XX Not applicable.
Includes titanium slag averaging about 70% TiOz. For detail, see Titanium chapter.

2Less than 1/2 unit.
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Table 11.—Comparison of world and U.S. production of selected nonfuel mineral
commodities

(Thousand short tons unless otherwise specified)

1980 19817
uUs. us.
Mineral World US. percent  wopg Us. percent
produc- produc- w:rfl d produc- produc- wgnj'lld
tion? tion produc- tion! tion produc-
tion tion
METALS, MINE BASIS
Anti (¢ t of ore and rate)
short tons_ _ 71,727 343 3 65,246 646 1
A:semc, white® ___________ do____ 1,666 w NA 31,651 w NA
Bauxite* — thousand metric tons__ 88,786 1,559 2 85,729 1,510 2
Beryl® _ _ _ __—short tons 2,767 w NA 2,903 w NA
Bismuth_ thousand pounds_ _ 7,162 w NA 7,159 w NA
Chromite _ _ _ _________________ 10,746 — _ 10,225 - _—
Cobalt (content of ore and concentrate)
short tons_ _ 33,738 - - 34,449 - -
Columbium-tantal (gross
eight) _______ thousand pounds__ 81,071 NA NA 84,958 NA NA
Copper (content of ore and concentrate)
thousand metric tons_ _ 7,656 1,181 15 8,171 1,538 19
Gold of ore and ) )
thousand troy ounces__ 39,141 970 2 40,785 1,378 3
Iron ore (gross weight)
thousand long tons_ _ 881,720 69,613 8 847,184 73,174 9
Lead (content of ore and concentrate)
p :glousand metrﬁ: tons_ _ 3,428 550 16 3,353 446 13
Manganue ore % or more Mn, gross
weight) ___ ___ . _____________ 29,091 — —_ 25,985 . -
Mercury._ _ _ thousand 76-pound flasks_ _ 204 31 15 207 28 14
Molybdenum (oontent of ore and
- 241,745 150,686 62 240,387 139,900 58
Nickel (content of ore and concentrate) __ 821 15 2 kg 12 2
Platinum-group met
thousand troy ounces. _ 6,836 3 @ 6,823 6 *
Silver (content of ore and concentrate)
do____ 339,800 32,329 10 364,912 40,685 11
Tin of ore and ate)
metric tons_ _ 246,493 w NA 252,509 w NA
Titanium concentrates (gross weight):
Nmenite_ __ _ _______________ 4,019 549 14 3,979 509 13
Rutile ____________________ 460 w NA 398 w NA
Tungst, ate ined tungsten)
thousand pounds_ _ 114,059 6,072 5 108,351 7,948 7
Vanadium (content of ore and ate)
short tons_ _ 38,281 4,806 13 38,933 5,126 13
Zinc of ore and ate)
thousand metric tons_ _ 5,115 317 5 5,841 312 5
METALS, SMELTER BASIS
Aluminum (primaryonly) _ _________ 17,006 5,130 30 16,613 4,948 30
jum ___________ metric tons_ _ 18,130 1,578 9 17,721 1,603 9
t short tons__ 33,227 500 2 1,278 447 1
Copper smelter (primary and secondary)®
thousand metric tons__ 7,939 1,053 13 8,325 1,378 17
Iron,pig_ —_ _ ______ ___________ 562,534 68,699 12 552,037 73,755 13
Lead, smelter (primary and secondary)®
thousand metric tons_ _ 5,134 1,223 24 4,981 1,136 23
Magnesium (primaryonly) _________ 350 169 48 328 143 4
Nickel” __ ___________________ 806 44 5 770 49 6
Selenium® ______ thousand pounds_ _ 3,018 311 10 2,954 555 19
Steel,raw____________________ 787,477 111,835 14 776,398 119,912 15
Tellurium® ______ thousand pounds__ 321 NA 279 w NA
Tin_______________ metric tons_ _ 250,099 103 000 1 242,097 102,000 1
Zinc (primary and secondary)
thousand metric tons_ _ 6,057 370 6 6,140 393 6
NONMETALS
estos_ _ ______________ do____ 4,887 80 2 4,726 76 2
Barite ______________________ 8,069 12,245 28 8,715 112,849 33
Boronminerals ________________ 3,091 1,545 50 3,252 1,481 46
Bromine_ _______ thousand pounds_ _ 760,569  11378,100 50 760,597 11378200 50
gfament, hydraulic____ ___________ 974,825 1276,709 8 978,919 u72 932 7
ys:
Bentonite® _ _____ ___________ 6,669 114,185 63 7,443 114 947 66
Fuller'searth® ____ ___________ 1,941 111 534 79 1,998 111,656 83
Kaokin® ___________________ 25,941 117,879 30 25,452 117,660 30
Corundum ___________________ 32 . - 32 - -
Diamond ________ thousand carats_ _ 42,107 - - 39,121 - -

See footnotes at end of table.
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Table 11.—Comparison of world and U.S. production of selected nonfuel mineral
commodities —Continued

(Thousand short tons unless otherwise specified)

1980 19817
us. us.
Mineral World US. percent  world US. percent
prpdulc- produc- wgrld prPduIC- produc- world
tion tion produc- tion tion produc-
tion tion
NONMETALS —Continued
Diatomite_ _ _ ____ _____________ 1,645 11689 42 1,638 11687 42
Feldspar® ____________________ 3,480 710 20 3,444 665 19
Fluorspar_ _ _ __ _______________ 5436 93 5,508 115 2
Graphite _ _ __________________ 655 — -
Gypsum _ _ _ __________________ 86,310 12,376 14 84,982 11,497 14
Iodine, crude _ _ _ __ thousand pounds_ _ 25,521 26,517 W NA
Lime (soldorused) ______________ 130,779 1219,087 15 128,908 1218,890 15
Magnesite_ _ _ ___ _ __ ___________ 12489 w NA 12,272 - w NA
Mica (including scrap and ground®)
thousand pounds_ _ 13730840 13454,000 62 13772,976 13500,000 65
Nm-ogen, N content of ammonia _ _ __ __ 78673 16,244 21 78,778 15,648 20
Peat _______________________ 224711 785 ® 224 ,959 686 A
Pe!flwe ______________________ 1,628 11638 39 1,585 11591 37
Phosphate rock thousand metric tons_ _ 138333 54,415 39 1138, 1630 53,624 39
Potash (K20 equivalent) ____ __ do____ 27,673 2,239 8 217,357 2‘,156 8
Pumice® ™ ___________________ 14,021 11543 4 14,084 1 4
t e 185788 111240378 22 183,106 1! 1238 915 21
Sodium eompounds natural and
manufactu
Sodium carbonate _ _ ___________ 31442 8,275 26 31,214 8,281 27
Sodiumsulfate_ _ _ ____________ 4,791 1,139 24 4,848 1,143 24
Strontium® __ ________ short tons_ _ 94,560 — __ 93,665 - .
Sulfur, all forms
thousand metric tons_ _ 56,635 11,866 21 55,669 12,145 22
Talc and pyrophyllxte _____________ 7428 1,240 17 7,292 1,343 18
Vermiculite® _ _ _ _ ______________ 588 337 57 576 320 56
PPreliminary. NA Not availabl W Withheld to avoid disclosi pany proprietary data.

1For those commodities for which U.S. data are withheld to avoid disclosing company proprietary data, the world total
excludes U.S. output and the U.S. percent of world production cannot be reported.

2Less than 0.5%.

3World total does not include an estimate for output in China.

‘Us. figures represent dried bauxite equivalent of crude ore; to the extent %omlble, individual country figures that are
included in the world total are also on the dried bauxite equivalent basis, for some countries, available data are
insufficient to permit this adjustment.

ol;ﬁmary and secondary blister and anode copper, including electrowon refined copper that is not included as blister or
anode.

®Includes bullion.

7Refined nickel plus nickel content of ferronickel, and nickel oxide.

SWorld total does not include estimates for output in the U.S.S.R. or China.

®Data from American Iron and Steel Instit production of castings by panies that do not report steel
ingot.

°Includes tin content of alloys made directly from ore.

11Quantity sold or used by producers.

2fncludes Puerto Rico.

13Excludes sericite mica.

M“Exclud Icanic cinder (included in previous editions).







The Mineral Industry of
Alabama

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

By James R. Boyle! and Ernest A. Mancini?

The value of Alabama’s nonfuel mineral
production in 1981 was $312.7 million, a
decrease of $15.7 million from that of 1980.
Output of most nonfuel minerals declined;
cement, crushed stone, lime, clays, and sand
and gravel were the major commodities
produced in the State.

Alabama led the Nation in the production
of crushed marble; was second in bauxite;
third in native asphalt, kaolin, and oyster
shell; fourth in bentonite, dimension mar-
ble, and fire clay; fifth in masonry cement;
and sixth in common clay, ferroalloys, and
lime.

Trends and Developments.—The State’s
economy was dependent upon exporting

goods to other regions; therefore, a national
recession had a profound impact on the
State’s economy and mineral industry. A 2-
year slump in the State’s manufacturing
and construction industries left Alabama
with one of the highest unemployment rates
in the Southeast, 12.5% by yearend. Al-
though there was no basic change in mining
employment from 1980 to 1981, layoffs of
1,000 in the stone and clay industries and
2,500 in the primary metals industry re-
flected the downturn in these industries.
Other mineral industries supplying raw or
finished materials to these industries expe-
rienced periodic reductions in sales during
the year.

Table 1.—Nonfuel mineral production in Alabama?

1980 1981
Mineral : Value : Value
Quantity (thousands) Quantity (thousands)
Cement: -
Masonry __________________ thousand short tons_ _ 242 $13,012 193 $10,721
Portland _ _ _ __ _______________________ do___ 2,491 108,438 2,270 89,216
Clays® _ _ _ e do__ 2,022 29,832 1,910 25,406
Gemstones _ _ __ _ _ _ ___ ________________________ NA 1 NA 1
Lime_ ___________ _ — - thousand short tons_ _ 1,128 53,685 1,219 59,454
gand and gravel do____ 11,076 25,504  P10,382 P23,064
tone:
Crushed  ____________________________ do____ 23,433 82,270 20,706 88,377
Dlmensnon ___________________________ do_ 11 2,259 17 2,130
bined value of asphalt (natlve), bauxite, clays (bentonite), mica
(crude, 1980), phosphate rock, andsalt _ _______________ XX 13,373 XX 14,288
Total _ _ _ L ____ XX 328,374 XX 312,657
l’Prehmmary "Revised. NA Not available. XX Not applicable.
!Production as wby mine shi ts, sales, or market: on (including ption by prod
*Excludes b ite; value included with “Combined value” ﬁgure.

31



32 MINERALS YEARBOOK, 1981

Table 2.—Value of nonfuel mineral production in Alabama, by county?

(Thousands)
Minerals produced in 1980
County 1979 1980 in order of value
w w Sand and gravel.
w W Clays.
w w Clays, bauxite.
w w Stone, clays, sand and gravel.
w W Cement, stone.
w W Stone, clays, sand and gravel.
$175 $153 Sand and gravel.
w w Sand and gravel, clays.
942 W Sand and gravel.
16 14 Do.
135 89 Deo.
w w Stone, native asphalt, sand and gravel.
w W  Sand and gravel.
__ 1,048 Stone.
w 71 Sand and gravel.
w W Do.
2,288 1,576  Sand and gravel, clays.
2 848  Stone.
1,994 w Sand and gravel, clays.
w 466 Sand and gravel.
w W Stone, sand and gravel.
w W  Sand and gravel.
w w Stone, sand and gravel.
417 366 d and gravel.
w w .
233 45 Do.
% Clays, bauxite.
w W Stone.
w w Cement, stone, clays.
w w Sand and gravel.
638 571 Stone.
w w Do.
w W Phosphate rock.
W W Clays, sand and gravel.
Macon. _ __ _ _ _ _ _ _ _ _ _ _ _ _ ____________ 2,287 1,950 Sand and gravel.
Madison __________________________ w w Stone, sand and gravel, clays.
Marengo __ _ _ _ ___ _ _________________ w W Cement, stone.
Marion _________ __________________ 361 359  Sand and gravel, clays.
Marshall __ _ ___ _ ___________________ w w Stone, clays.
Mobile ____ __ _ ___ _ _ __ _____________ w w Cement, stone, sand and gravel, clays.
Monroe _ __ _ __ _ __ _ __ __ _____________ 164 185 Sand and gravel, stone.
Montgomery - _ _ _ __ __________________ w W Sand and gravel, clays.
___________________________ 2,082 w Stone.
Randolph_____ _____________________ w w Mica.
Russell ___________________________ w W Sand and gravel, clays.
St.Clair_ ______ ____________________ w W Cement, clays, stone, sand and gravel.
Shelby _ __ __ _ _ __ _ _ ________________ W 101,739 Lime, cement, stone, clays.
Sumter _ __ ___ _ _ _ ___ _______________ w Clays, sand and gravel.
Talladega__ _ __ _____________________ w 15,029  Stone.
loosa _ _ _ ___ ___________________ 1,137 W Sand and gravel.
Walker _ ___ _____ __________________ - W Clays.
Washington _ _ _ __ __ _________________ w W Salt, stone, sand and gravel.
Wileox ___________________________ 64 213  Stone.
Undistributed® __ _ _ __________________ 322,573 203,650
Total® __ _ _ _ _ _ _ _ _ ________________ 336,367 328,374

W Withheld to avoid discl

pany proprietary data; included with “Undistributed.”

1The following counties are not listed because no nonfuel mineral production was reported: Bullock, Butler, Chambers,

Choctaw, Clebi

urne, Covington, Cullman, Lauderdale, Perry, Pickens, Pike, Tallapoosa, and Winston.

dicated by symbol W.

2Includes gem stones that cannot be assigned to specific
3Data may not add to totals shown b of independ,

and values i
S

The Alabama State Docks at the Port of
Mobile handled over 23 million tons of
material during fiscal year 1981. Bulk mate-
rial shipments comprised the major activity
at the facility, with iron ore and bauxite two
of the major materials handled. These ores
were vital to the operation of many heavy
industries in the State. Imports of most raw
materials were less than that of 1980 be-
cause of adverse economic conditions.

Major imports through the State Dock
facilities included iron ore (1,333,520 tons),
bauxite (1,011,414 tons), manganese ore
(106,700 tons), and ilmenite (117,462 tons).
Other minerals handled included oyster
shell, gypsum, sand, gravel, clays, and ce-
ment. In addition to direct handling of raw
materials, port tonnage through private
facilities included 2,409,521 tons, mostly
iron ore.
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Table 3.—Indicators of Alabama business activity

33

P
1980 1981 percent
Employment and labor force, annual average:
Total civilian labor force _ __ ____ ________________ thousands_ _ 1,637.1 1,639.5 +0.1
Unemployment _ __ _ _ __ _ __ _____ _________________ o____ 139.9 198.8 +421
Employment (nonagricultural):
Mining*_ _ _ _ _ _ _ _ o _____ do____ 16.9 15.4 -89
Manufacturing _ __ ___ 362.0 362.2 +.1
Contract construction 72.1 66.2
Transportation and public utilities _ _ __ __ ___________ do____ 71.5 71.7 +.3
Wholesale and retail trade __ _ __ _________________ do____ 273.3 2714 =
Finance, insurance, realestate _ _ _ _ _ _ ______________ do____ 58.6 59.3 +12
rvices_ _ _ _ _ o 204.4 2109 +32
Government _ _ _ _ _ _ __ ___ ____________________ . 299.5 292.7 -23
Total nonagricultural employment® _ __ ______ o———-do____ 1,358.3 1,349.8 -6
Personal income:
Total _ _ _ e millions_ _ $28,988 $32,122 +10.8
Percapita _ _ _ _ _ _ __ _ _ _ $7,434 $8, +103
Construction activity:
Number of private and public residential units authorized _ _ _ - _______ 16,719 11,298 -324
Value of nonresidential construction - _ _ _ _ __ __________ millions_ _ $386.9 $371.6 -4.0
Value of State road contractawards _ _ _ ________________ do____ $230.0 $260.0 +13.0
Shipments of portland and masonry cement to and within the State
thousand short tons_ _ 1,226 1,064 -132
Nonfuel mineral production value:
Total crude mineral value _ __ _ ______________ +~———— millions_ _ $328.4 $312.7 -48
Value per capita, resident population _ _ $84 $80 -48
Value persquaremile_ - _ _ _ _ _ __ _______ ________ $6,368 $6,058 —-49
PPreliminary.

1ncludes bituminous coal and oil and gas extraction.

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and

U.S. Bureau of Mines.
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Figure 1.—Value of cement and total value of nonfuel mineral production in Alabama.
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The Dock’s bulk-materials handling plant
has been under a major renovation program
for more than 4 years. A second 1,500-ton-
per-hour unloading tower was installed dur-
ing the year. Total cost of the overall
modernization program was $26.3 million.

Construction continued on the Tennessee-
Tombigbee Waterway that will connect the
Tennessee River to the gulf via Mobile.
Crushed stone and sand and gravel oper-
ations along the waterway have operated at
full capacity to meet the construction de-
mands. By the end of 1981, however, some of
these operators were reducing output be-
cause of completion of their construction
commitments. With reduced demand be-
cause of economic conditions, some opera-
tors were forced to shut down. Projections
indicated that the waterway, when complet-
ed in 1986, should open up markets for
nonfuel mineral producers in the area by
providing a relatively inexpensive transpor-
tation system for their material.

Although economic conditions in 1981
were unfavorable for many of the State’s
mineral producers, a significant number of
companies, expecting an economic recovery,
announced plans to construct new or ex-
pand existing facilities. The Alabama De-
velopment Office (ADO), in its 1981 report
on new and expanding industries, announc-
ed 118 expansions, totaling over $1.0 billion
in mineral-related fields, as follows: mining
and quarrying of nonmetallic minerals, 12
expansions, with a total investment of $8.1
million; stone, clay, glass, and concrete
products, 45 expansions, with a total invest-
ment of $17.3 million; and primary metals,
61 expansions, with a total investment of
$980.3 million. The number of expansions
was lower than that of 1980 (164 expan-
sions), but the total value was much great-
er, primarily because of the United States
Steel Corp.’s seamless tube steel pipe plant
($650 million) and other expansions at its
Fairfield works ($211 million).

United States Steel started construction
of its $650 million seamless pipe mill at the
Fairfield works. The mill, with a capacity of
600,000 tons of pipe per year, is expected to
be completed in late 1983 and will have
twice the capacity of any other single mill of
United States Steel. Products will include
tubing, drill pipe, and casing, along with
standard and line pipe. Steel from Fair-
field’s bottom-blown basic oxygen process
(Q-BOP) will be utilized. Rust Engineering,
Birmingham, will handle the engineering
aspects with J. M. Foster and Correct Pip-
ing Co. of Gary, Ind., and Sargent Electric
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Co. of Pittsburgh, Pa., handling the main
construction. Continuous-casting equip-
ment will be supplied by Concast, Inc.
Construction of the facility is expected to
improve the financial outlook for the Fair-
field works, which reportedly has lost $378
million in the last 3 years.

During the year, United States Steel op-
erated only one blast furnace at its Fairfield
works. Early in the year, the 4,000-ton-per-
day No. 8 furnace was in operation, but by
yearend, the smaller No. 7 furnace came
onstream with No. 8 shutting down. With
reduced orders for steel, the smaller No. 7
furnace kept inventories more in line with
demand. Republic Steel Corp., Gadsden,
also experienced a reduction in orders and
reduced output.

Dayton Malleable, Inc., Attalla, began a
$1.5 million expansion program, which will
include melting, molding, heat treating, and
finishing equipment. Along with an ex-
pected wider range of gray iron products,
the expansion, when completed in 1982, was
expected to increase productivity and prod-
uct quality. Dayton Malleable was reported-
ly the largest independent foundry oper-
ation in the Nation, with nine divisions
producing rough and semifinished carload
products.

Southern Ductile Casting Corp. announc-
ed a $2.4 million expansion program at its
Bessemer facility. The new 30,000-square-
foot addition was to include a 35-ton electric
holding furnace and was to increase capaci-
ty by 60% to 14,000 tons of ductile iron
castings per year. The program was ex-
pected to be financed through the Industrial
Development Board.

Foseco Minsep Ltd. purchased Muscle
Shoals Minerals Co., Barton, in northwest
Alabama for approximately $4 million.
Muscle Shoals Minerals, established in
1955, produced fused magnesia, which was
used as an insulator in heating elements.

At least two companies expressed interest
in the low-grade tin deposits in Coosa Coun-
ty in southeastern Alabama. Billiton Inter-
national Metals, a subsidiary of Royal
Dutch/Shell, reportedly acquired land in
the area. Callahan Mining Co., Phoenix,
Ariz., attempted to lease substantial acre-
age with little success. The mineral cassit-
erite, associated with pegmatite and quartz
veins, occurs in an area 15 miles long and
several miles wide. According to published
reports, the ore is approximately 0.56% tin
oxide by weight.

Legislation and Government Pro-
grams.—In fiscal year 1981, the U.S. Bu-
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reau of Mines had several contracts in the
State. Wyle Laboratories, Huntsville, had
several involving noise control, proposed
machine redesign concepts, and belt-
cleaning systems. Jim Walter Resources
had a contract on methane control in an
advancing section of an underground coal
mine. The Bureau’s Tuscaloosa Research
Center was involved in several mineral-
related projects in Alabama. Among them
were (1) subsidence determination in
Graysville, (2) accessory minerals in red
iron ore, (3) evaluation of saprolite samples,
(4) clay testing, and (5) testing of under
clays associated with coal seams. Other
Bureau studies included in-seam seismic
techniques testing, gas determination of
coal samples, and continuation of degasifi-
cation studies.

Apparent consumption of industrial ex-
plosives and blasting agents in the State in
quarrying and nonmetal mining was 7.9
million pounds in 1981. Of that total, the
top two types, unprocessed ammonium ni-
trate and water gels and slurries, accounted
for 81% of the explosives used.

The Mineral Resources Institute of the
University of Alabama conducted research
in mineral exploration, mining, processing,
utilization, and conservation. Nonfuel re-
search was conducted on recovery of graph-
ite, mica, vanadium, and trace elements
from graphite ores from Clay County and
the effects of surface mine blasting on
underground mines. Reports were prepared
on flotation of iron ore and -phosphorus
removal from iron ore. The Institute also
conducted short courses on mineral-related
subjects.

The Geological Survey of Alabama con-
ducted investigations and published 16 ma-
jor reports and maps. Nine open-file re-
ports, principally on ecological topics, water

use,” and water resources, were released.
Emphases were mainly on oil and gas devel-
opment, coal mapping, and other energy-
related projects, but significant activity was
conducted in the nonfuel mineral area. The
Geologic Div. conducted work on the subsur-
face Jurassic section and several projects
related to energy resources. The Mineral
Resources Div. continued work on the
seismotectonic study of the New Madrid
fault area of northwest Alabama and on the
computerization of mineral resource data
for the U.S: Geological Survey. Work began
on assessment of the gibbsite content of
selected lateritic soils and investigation of
subsidence in Jefferson County. The Water
Resources Div.’s major program emphases
were on (1) ground water investigations
including an evaluation of aquifers along
the Tennessee-Tombigbee corridor, (2) com-
pletion of a statewide aquifer mapping
study in accordance with the underground
injection control program, and (3) a study of
ground water quality in potential lignite
mining areas.

The U.S. Geological Survey (USGS) con-
ducted field work to locate, study, and
sample deposits of nonswelling bentonite.
Studies were also underway on the Upper
Cretaceous Geology of the Tennessee-
Tombigbee Waterway in the State. A USGS
program with the Geological Survey of Ala-
bama continued to collect and computerize
basic data on mineral resources in the
State.

During the year, the Secretary of Interior
designated as a National Historic Land-
mark the Sloss blast furnaces in Birming-
ham. The furnaces, constructed in 1881-82,
symbolize post-Civil War efforts to industri-
alize the South and bring Alabama to pre-
eminence in pig iron and cast iron pipe
production in the early 20th century.

REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS

Nonmetals accounted for the bulk of the
value of Alabama’s total nonfuel mineral
production. ADO reported that 57 oper-
ations involved with the nonmetallic miner-
als industries expanded to some degree in
1981 at an estimated expenditure of $25.4
million.

Asphalt (Native).—Alabama was one of
three States producing native asphalt.
Southern Stone Co., Inc., produced asphaltic
limestone at the Margerum quarry in

Colbert County; production decreased. The
quarry was closed in July because of de-
creasing demand.

Cement.—Cement accounted for about
one-third of the value of nonmetallic miner-
al production. Nationally, Alabama ranked
fifth and eighth in the production of mason-
ry and portland cement, respectively. Pro-
duction and value of both cement types
decreased.

Portland cement was produced at six
plants in the State, two in Mobile County
and one each in Jefferson, Marengo, St.
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Clair, and Shelby Counties. Major end uses
for portland cement were ready-mix con-
crete, concrete products, building materials,
and highway construction.

Raw materials used in making cement
included cement rock, limestone, chalk,
clays, sand, shale, iron ore, oyster shell, and
other materials.

Three cement facility expansions were
announced through ADO totaling $5.6 mil-
lion. The expansions involved Citadel Ce-
ment Corp., Demopolis; Lehigh Portland
Cement Co., Leeds; and Martin Marietta
Corp., Calera. Lehigh’s announced $5 mil-
lion expansion at its Leeds plant included a
new grinding mill with a capacity of 75 tons
of clinker per hour.

Alpha Portland Industries, Inc., Birming-
ham, ceased operations on April 80 and was
offered for sale. The rising cost of fuel made
the plant uneconomical under present mar-
ket conditions. The plant used the wet
process, and the estimated cost of $5 million
to convert from natural gas to coal was
considered excessive.

Table 4.—Alabama: Portland cement
salient statistics

(Short tons unless otherwise specified)

1980 1981
Number of active plants _ 6
Production _________ 2,520,029 2,218,312
Shipments from mills:
antity_ _ __ _____ 2,491,306 2,269,844
alue __________ $108,437,688  $89,216,474
Stocks at mills, Dec. 81 _ _ 278,888 287,025

Table 5.—Alabama: Masonry cement
salient statistics

(Short tons unless otherwise specified)

1980 1981

Number of active plants _ 6 5

Production _________ 246,216 194,540
Shipments from mills:

antity_ _ ___ _ _ __ 241,573 192,539

alue __________ $13,011,656 $10,721,342

Stocks at mills, Dec. 31 _ _ 34,990 24,717

The new Ideal Basic Industries, Inc., ce-
ment plant at Theodore started clinker
production late in September. The $175
million plant was expected to be fully opera-
tional by yearend. The 1.5- million-ton-per-
year plant utilizes the dry process and
replaces an older plant in Mobile that
closed in August. Limestone was barged
down the Alabama River from the compa-
ny’s new quarry at Perdue Hill, about 90
miles north of Theodore; the quarry started
operations in February. Clays and sand
were received from company operations at
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Axis, approximately 30 miles north of Theo-
dore. The cement plant requires about 3
million tons per year of limestone, sand,
and clays. The market area to be served
includes the gulf coast area from Houston to
Tampa.

Clays.—In 1981, Alabama’s clay industry
produced common clay, fire clay, kaolin,
and bentonite. The State ranked third na-
tionally in the production of kaolin, fourth
in bentonite and fire clay, and sixth in
common clay. Clay ranked fourth in miner-
al value in Alabama in 1981. During the
year, 25 companies mined clay at 42 pits in
20 counties. Ninety percent of all clay
production came from the top 26 producing
pits.

Common clay was mined by 15 companies
at 22 pits in 15 counties; leading counties
were Sumter, Jefferson, and Shelby. Pro-
duction and value increased. Major uses
were construction related: brick, cement,
and cancrete block.

Fire clay was mined by four companies at
six pits in Calhoun, St. Clair, and Shelby
Counties. Production and value increased.
Major uses were in the foundry industry.

Kaolin was mined by 5 companies at 13
pits in Barbour, Henry, and Marion Coun-
ties in southeastern Alabama. Production
and value decreased. Major uses were in
firebrick and other refractories.

American Colloid Co. mined bentonite at
one pit in Lowndes County for use in the
foundry industry and in drilling muds. Pro-
duction and value increased. The majority
of the material (80%) was ground to 200
mesh, with the balance to 150 mesh.

Six clay operations announced ex-
pansions through ADO totaling nearly
$750,000. Companies involved in expansions
were American Colloid (Letohatchee),
American Olean Tile (Fayette)) Donoho
Clay Co. (Anniston), Riverside Clay Co. (Pell
City), Tombigbee Lightweight Aggregate
Corp. (Livingston), and Vulcan Materials
Co. (Bessemer).

Lime.—Alabama ranked sixth nationally
in the production of lime. Production from
five plants in Shelby County increased
8.1%. Major uses were in steelmaking, pa-
per manufacture, and water purification.
Lime ranked third in terms of mineral
value in Alabama in 1981.

Mica.—Mining of scrap mica by Western
Mica Co., in Randolph County, ceased in
1980. The facility in Heflin continued to
grind ore from out of State. The fine-ground
mica was used primarily as an additive in
paints.
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Table 6.—Alabama: Lime sold or used by producers, by use

1980 1981
Use Quantity Value Quantity Value

(short tons) (thousands) (short tons) (thousands)

Paperandpulp_ _ ___ ____________________ 327,353 $15,539 334,375 $16,481
Water purification __ _ 169,365 8,284 157,721 7,486
Aluminum and bauxite_ 36,601 1,791 w w
Mason’slime _ _ ____ _ 16,075 795 18,990 1,126
Steel, open-hearth_ _ _ _ 47,073 2,354 W w
Sugarrefining - _ ___ ____________________ 5,675 274 5,395 290
Other* _ _ _ _ _ _ _ - 525,958 24,648 702,790 34,070
Total . _ __ _ ___ 1,128,100 53,685 1,219,271 259,454

W Withheld to avoid disclosing company proprietary data; included with “Other.”

UIncludes acid mine water; agriculture; alkalies (1980); calcium carbide (1980); food, animal and human; insecticides
(1980); oil and grease; oil well drilling; other chemical uses; other construction lime; other metallurgy; other ore
concentration (1980); road stabilization; sewage treatment; soil stabilization; steel, basic oxygen furnace; steel, electric;
tanning, wire drawing (1980); and uses indicated by symbol W. .

2Data do not add to total shown b of independent roundi

Perlite.—Two plants, W. R. Grace & Co., brine wells by solution mining a near-
Birmingham, and National Gypsum Co., surface salt dome for use in chemical manu-
Mobile, produced perlite from ore shipped facture. Production increased 6.5%, while
in from out of State. Production decreased, value decreased 11.1%.
while value increased from that of 1980. Sand and Gravel.—To reduce reporting
The material was used for formed products, burden and costs, the Bureau of Mines
horticultural purposes, and concrete aggre- implemented new canvassing procedures
gate. for its surveys of sand and gravel producers.

Phosphate Rock.—Alabama was one of Beginning with the collection of 1981 pro-
seven States producing phosphate rock. duction data, the survey of construction
Farmers Construction Co. mined phosphate sand and gravel producers will be conducted
rock from the Gilbert pit in Limestone for even-numbered years only; the survey of
County for Monsanto Co. The ore was industrial sand and gravel producers will
shipped by rail to Monsanto’s operations in  continue to be conducted annually. There-
Tennessee for further processing. Produc- fore, this chapter contains only preliminary
tion and value increased over 47%. Mining estimates for construction sand and gravel
of phosphate rock may cease in 1982 be- production but contains complete data on
cause of depletion of readily accessible ma- industrial sand and gravel. The preliminary
terial. estimates for production of construction

Salt.—Alabama ranked 10th nationally sand and gravel for odd-numbered years
in the production of salt. Olin Corp., in will be revised and finalized the following
Washington County, produced salt from year.

Table 7.—Alabama: Sand and gravel sold or used by producers

1980 1981
Y Value Val antity  yalye Val
(thousand e u€  (thousand ue ue

short (thou-  per short (thou-  per
tons) sands) ton tons) sands) ton

Construction:
Sand _ _ _ __ _ _ — 5,582 '$10,143 231.82 NA NA NA
Gravel . _ _ _ _ _ __ _ - 5133 13,541 “T2.64 NA NA NA
Total' oraverage_ _ _ _ _ _ _____________ F10,714 '23,683 T2.21 10,200 "$22,200 P$2.18

Industrial

Sand _ _ _ _ _ _ _ w w w 182 864 4.75
Gravel _ _ _ _ _ _ _ _ - w w w — _— _—
Total or average _ _ - __ 361 1,821 5.04 182 864 4.75
Grand total' or average _ _ _ _ ___________ 11,076 25,504 2.30 P10,382 P23,064 P2.22

PPreliminary. "Revised. NA Notavailable. W Withheld to avoid disclosing company proprietary data; included
with “Total or average.”
1Data may not add to totals shown b of independent di
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Sand and gravel ranked fifth in terms of
mineral value in Alabama in 1981. The
major use was for construction purposes,
with minor amounts for industrial use.
Industrial sand and gravel production
decreased to about one-half of that in 1980.
Although demand in both sectors decreased,
five sand and gravel operations announced
expansions through ADO, totaling nearly
$400,000. Companies involved in expansion
programs were Alabama Silica Co. (Mont-
gomery), Calhoun Products, Inc. (Phenix
City), Dirt, Inc. (Wilmer), Donnel Sand Co.
(Daleville), and F & W, Inc. (Oneonta).

Stone.—Stone ranked second in mineral
value in Alabama in 1981. Although produc-
tion of both crushed and dimension stone
decreased, unit value increased. Nationally,
Alabama led in output of crushed marble,
ranked third in production of oyster shell,
and fourth in dimension marble. Crushed
stone was produced at 51 operations in 22
counties. Material mined included lime-
stone, marble, granite, sandstone, and oys-
ter shell. The stone was used primarily in
cement manufacture, in concrete, and as a
road base. Principal production was from
Shelby, Jefferson; and Colbert Counties.
Seven quarries each produced in excess of
900,000 tons per year and accounted for
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nearly 41% of all crushed stone. Four com-
panies quarried dimension blocks to pro-
duce primarily cut stone, rough block, and
sawed stone. Shipments were mainly by
truck, with minor tonnages shipped by rail
or waterway.

Although stone production decreased,
some producers in northwestern Alabama
benefited from construction of the Tennes-
see-Tombigbee Waterway and Yellow Creek
nuclear plant in northern Mississippi. By
yearend, demand by these construction
projects decreased.

The annual report of ADO reported ex-
pansion plans for eight stone operations,
totaling about $10 million. Major expansion
programs involved Dolcito Quarry Co. (Bir-
mingham), Ideal (Monroeville), Moretti
Harrah Marble Co. (Sylacauga), Wade Sand
and Gravel Co. (Birmingham), and Vulcan
(Calera, Helena, Glencoe, and Huntsville).

Ideal opened its Perdue Hill crushed
stone quarry near Monroeville in February.
Limestone was shipped to Ideal’s new ce-
ment facility in Theodore, near Mobile, by
barge. Lone Star closed its St. Stephen
quarry early in the year. The quarry was
closed, reportedly because the material was
not compatible with other plant feed at
Lone Star’s cement plant in New Orleans.

Table 8.—Alabama: Crushed stone! sold or used by producers, by use
(Thousand short tons and thousand dollars)

U 1980 1981
se
Quantity Value Quantity Value

Agricultural limestone _ _ _ __ __ __ ____ ____ __________________ 991 3,993 1,150 6,153
Concreteaggregate _ _____ _____ _________ 3,137 9,891 3,413 12,472
Bituminous ate __ ________ 2,061 6,903 1,904 7,732
Dense-graded road base stone 1,392 4,041 1,674 5,958
Surface treatment aggregate _____ ________________ "~ """"""" 80 226 75 335
Other construction aggregate and road stone 5,169 14,446 3,960 14,796
Riprap and jettystone _ ________ _________ 584 1,914 993 3,959
Railroadballast _ _ _ ___________________ 200 574 w w
Filterstone _ _____________ ___________ 317 1,041 51 195
Manufactured fine aggregate (stonesand) __ ________________ """~ 307 962 307 1,171
Terrazzo and exposed aggregate . _ _____________________ """~ 20 692 W A
Cement _____________ 4,311 10,832 3,787 10,704
Lime_____________ 2,606 10,293 1,694 7,626
Dead-burned dolomite 164 W 168 508

uxstone ________________________ 468 1,248 360 1,100
Whiting or whiting substitute_ __ _ _ _______________ " """"""" w w 233 5,763
Otbher fillers or extenders _ ______________________"""""""""" 455 9,353 291 5,601
Sulfur removal from stackgases _ __ ____________________"""""~ 1 w . -
Other_ _________ Il ITTITTTTT 1,171 5859 646 4,314

Total® _ _ __ o ____ 23,433 82,270 20,706 88,377

W Withheld to avoid disclosing company proprietary data; included with “Other.”
!Includes limestone, granite (1980), marble, sandstone (1980), and shell.

2Includes stone used for agricultural marl and other soil conditioners (1980), poultry grit and mineral food, macadam
aggregates, mine dusting, bedding materials (1980), roofing granules (1980), other uses not specified, and uses indicated by

symbol W.
3Data may not add to totals shown b of ind

dent di
r

P
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Sulfur.—Alabama ranked fourth nation-
ally in output of recovered sulfur. Four
companies recovered sulfur from six high-
sulfur crude oil processing plants in Escam-
bia, Mobile, Tuscaloosa, and Washington
Counties. Exxon Co., Hunt Oil Co., Phillips
Petroleum, and Union Oil Co. sold 404,000
metric tons valued at $41.2 million, an
increase of 8.0% in quantity and 28.8% in
value over that of 1980.

Tale.—Cyprus Industrial Minerals Co.
ground talc from Italy and Montana at its
plant in Talladega County, near Alpine.
The product was used primarily in ceramics
and various cosmetic preparations.

Vermiculite—W. R. Grace, Jefferson
County, exfoliated vermiculite at its plant
in Irondale from crude ore shipped into the
State. The material was used in concrete
aggregate, block, loose insulation, and as a
sand conditioner.

METALS

Primary metal production was among the
most important industries in the State. The
four leading counties were Colbert, Jeffer-
son, Madison, and Etowah.

Aluminum.—Alabama ranked ninth na-
tionally in the production of primary alumi-
num; output and sales decreased because of
the recession nationally. Primary alumi-
num was produced by Revere Copper &
Brass Inc., Scottsboro; and Reynolds Metals
Co., Sheffield, from alumina shipped in
from several out-of-State sources. Alumi-
num Co. of America, Mobile, continued to
produce alumina from imported bauxite.

Reduced demand for aluminum adversely
affected both primary aluminum plants. By
yearend, Revere was operating at about
90% of capacity, with inventories increas-
ing, while Reynolds had only one out of
seven lines in operation. The energy-
intensive operations of both Revere and
Reynolds faced an added problem of high
and increasing electric rates. The relatively
high cost of electricity, along with decreased
demand, adversely affected operating condi-
tions at both aluminum plants. Ford Motor
Co. also announced the shutdown of its
aluminum-casting plant, adjacent to Rey-
nolds, because of excessive operating costs.

Reynolds completed a $5 million expan-
sion of its aluminum recycling plant in
Sheffield. The company installed a scrap
shredder, heavy-media separator, direct-
chill ingot casting operation, and a chip
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dryer for borings and turnings. The new
separator can recover 30,000 tons per year
of nonferrous metals from shredded auto
hulks. Of the metals recovered, 35% was

. expected to be aluminum, 45% zinc, 10%

copper, and the balance, other metals.
Other expansions, as announced by ADO,
were for improvements at both Revere and
Reynolds and totaled $24 million. Improve-
ments were made at primary, wire, and
sheet facilities at both operations.
: - Bauxite.—Alabama ranked second in the
Nation in bauxite productlon Four compa-
nies mined bauxite in Barbour and Henry
Counties for use in refractories and chemi-
cal manufacture. Production and value in-
creased over that of 1980; unit value in-

- creased about 30%.

Ferroalloys.—Alabama ranked sixth in
the Nation in the production of ferroalloys.
Production-and value decreased 40.7% and
23.5%, respectively. Products included fer-
romanganese, ferrosilicon, and silicon met-
al. ADO announced four expansions in the
ferroalloy. industry, totaling over $20 mil-
lion.

Iron and Steel.—Alabama ranked sev-
enth in the Nation in the production of pig
iron. United States Steel, Fairfield, and
Republic Steel, Gadsden, were the major
producers. Production and sales were up
slightly. ADO announced four expansions in
the steel industry totaling over $200 mil-
lion. Companies involved in expansion or
modification programs included Connors
Steel Co. (Birmingham), O’Neal Steel Co.
(Birmingham), Republic Steel (Gadsden),
and United States Steel (Fairfield). Iron
oxides were recovered at Republic Steel’s
Gadsden operation; production and value
decreased. Alabama was one of five States
reporting. iron oxide recovery from steel
plant wastes.

Rutile (Synthetic).—Kerr-McGee Corp.
continued to operate its 100,000-ton-per-
year synthetic rutile plant in Mobile. Pro-
duction increased during the year, with
design production levels reached by year-
end. Ilmenite, imported from Australia, was
processed into synthetic rutile and shipped
to the company’s Hamilton, Miss., plant for
processing to titanium dioxide pigment for
use in paints, plastics, and other products.

1State Liaison Officer, Bureau of Mines, Tuscaloosa, Ala.
3State geologist, Geological Survey of Alabama, Tusca-
loosa, Ala.
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Table 9.—Principal producers

See footnotes at end of table.

Montgomery, AL 36109

Commodity and company Address Type of activity County
Alumina:
Aluminum Co. of America ___ _ 1501 Alcoa Bldg. Plant _______ Mobile.
Pittsburgh, PA 15219
Alu&i:;um(? eltegB I Box 191 d Jackso!
re r & Brass,Inc_ _ __ x ——ndo______ ackson.
ppe Rome, NY 13440
Reynolds MetalsCo _ _ ______ Reynolds Metals Bldg. ee—do______ Colbert.
Richmond, VA 23218
Bauxite:
Didier-Taylor Refractories Corp _ Box 568 Mine and plant _ Barbour and
Eufaula, AL 36027 Henry.
Eufaula MineralsCo_ _ ______ Box 556 e—do______ Barbour.
Eufaula, AL 36027
A. P. Green Refractories Co., a  Mexico, MO65265___ ______  ____ do______ Deo.
dm%o of United States
Hamw&ker Refractories  Dale Rd. ee—do______ Do.
, Inc.,, a division of Dresser  Route 1, Box 58
Cen Ind\lstnes, Inc. Eufaula, AL 36027
m Y
Citadel Cement Corp_ . _ ___ __ 2625 Cumberland Pkwy., NW. Plant _____ __ Marengo.
Atlanta, GA 30339
Ideal Basic Industries, Inc.!_ . _ _ 82117th St. Plants_ ______ Mobile.
) ’ Denver, CO 80202
Lehigh Portland Cement Co ___ 800 2d Ave., South Plant _______ Jefferson.
) Leeds, AL 35094
Martin Marietta Corp? _ _____ 6901 Rockledge Dr. —eodoo____ Shelby.
Bethesda, 20034 .
National Cement Co.Inc ___ _ _ Drawer A e—do______ St. Clair.
Cla Ragland, AL 35131 )
Fickm%taff Clay Products Co., Inc Box 517 Mines . ______ Jefferson and
Bessemer, AL 35020 ussell. )
JenkinsBrickCo __________ Box 91 ceedo______ Chilton, Elmore,
: Montlglome , AL 36101 Montgomery.
Martin Marietta Corp _ _ _ ___ _ 18th iel B;gg Mine _______ Shelby.
Birmingham, AL 25!
Tombigbee Lightweight Aggre- BoxV ce—do_ o __ Sumter.
Corp., a d:vmon of Breeko  Livingston, AL 35470
F ustnes, Inc.
el
Alabama Alloy Co.,Inc ___ ___ Box 31195 Electric furnace Jefferson.
Autlan Manganese Co Box pro - AL 35222 d Mobil
uf ese Corp _____ X e—do______ e.
- Mobile, AL 36601
Interlake Inc., Globe Metallurgi-  Box —e—do______ Dallas.
cal Div. Selma, AL 36701
Int;lmahonerl hélgnera.ls I&h Chemi- gamer Rd. AL 35740 e——do______ Jackson.
Corp. oys Div. ridgeport,
Ohio Ferro-Alloys Corp — . ___ Boxdgg ee—do______ Montgomery.
Montgomery, AL 36057
Reynolds MetalsCo ________ Box 191 ) emdo______ Colbert.
Sheffield, AL 35660
Allied ProductsCo _ _ _______ Box 268 Plant _______ Shelby.
Montevallo, AL 351 15
Cheneylee&CementCo_-__ ,AL35013__ _ ______ do______ Do.
Marietta Corp.® _ _____ };5 th St., South —emdo______ Do.
irm; N
S.LLimeCo_____________ Suite —e—do______ Do.
Three Riverchase Office Plaza
Birmingham, AL 85244
Phosphate:
onsantoCo ____________ Columbia, TN 38401 _______ Pit_________ Limestone.
Republic Steel Corp ________ 1629 Republic Bldg. Furnaces and Etowah and
Cleveland, OH 44115 mills. Jefferson.
U.S. Pipe and Foundry Co_ _ __ _ 3300 1st Ave., North Furnaces _ _ _ _ _ Jefferson.
Blrmmgham, AL 35202
United States Steel Corp _ ____ Box 599 Furnaces and Do.
N Fairfield, AL 85064 mills.
OlinCorp ______________ 120 Long Ridge Rd. Brinewells_ _ _ _ Washington.
Stamford, é’lg 06904
Sand and gra
Holland and Woodward Co., Inc _ Box 1947 Surface mine and Franklin.
Decatur, AL 35601 plant.
R & SMaterials,Inc _ _______ Box 354 ce—do______ Autauga, Elmore,
Montgomery, AL 36109 Macon, Mont-
. gomery.
South Ready Mix,Inc _ ______ Route 11, Box 120 —e—do______ Elmore.
) Birmingham, AL 35210
Southern Industries, Radcliff m‘ivlerAim 1 eeedo______ Mobile and Mont-
Materials. obile, AL 3660 mery.
Thackston, C.T ___________ Box 3211 ee—do______ Mggtgomery.
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Table 9.—Principal producers —Continued

41

Commodity and company Address Type of activity County
Stone:
Allied ProductsCo _ . __ _____ Box 628 Quarries _ ____ Shelby.
Citadel Cement Co: 2625 Cu ri):tllglsngolzk NwW Quarry Mare:
ment Corp__ __ ____ m| wy,NW.  Quarry ______ ngo.
Atlanta, GA 30339
Hoover,Inc _____________ Box 155 Quarries ____ _ Colbert and
Hollywood, AL 35752 Jackson.
Southern Stone Co.,Inc.* _____ 2111 8th Ave., South ee—do______ Bibb, Colbert,
Birmi "AL 35233 Lee, S
Vulcan Materials Co.5 - __ ____ Box 73 eedo_ _____ Calhoun, Col
Birmingham, AL 35223 Etowah, Frank-
lin, Jackson,
Tale Madison, Shelby.
dyprus Industrial Minerals Co_ _ Alpine, AL 35014 _________ Plant _______ Talladega.
1Also clays and stone.

2Also0 lime, stone, and clays.
3Also cement, clays, and stone.
“Also sand and gravel.

5Also clays and sand and gravel.






The Mineral Industry of
Alaska

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

By Tom L. Pittman*

The value of nonfuel mineral production
reported in Alaska in 1981 was $127.5 mil-
lion. In 1980, the value was $115.3 million.
The increase in the 1981 value was due to
increases in the values reported for crushed
stone, gold, sand and -gravel, and gem
stones. Reported values and quantities of
platinum-group metals and tin increased.
Tungsten and silver decreased, and there
was no production of barite.

Expenditures for exploration were esti-
mated to be at least $76 million according to
a State canvass of major operators. Other
estimates place the total in excess of $100
million. Exploration expenditures in 1980

were estimated at $65 million. There were
major exploration expenditures in the
search for precious metals, base metals, and
molybdenum. Exploration efforts increased
for chromite, cobalt, nickel, platinum-group
metals, tin, tungsten, and other strategic
and critical mineral commodities. There are
about 100,000 mining claims active in Alas-
ka. New claim recordings were 27,400 for
the calendar year 1981, versus 19,359 new
claims in 1980. There were 10,209 new
claims recorded in the last 3 months of 1981,
a substantial increase over the 7,768 new
claims in the last quarter of 1980.

Table 1.—Nonfuel mineral production in Alaska’

1980 1981
Mineral ;
Quantity (tthall — 1) Quantity Valuel s
Gemstones _ _ _ — — - - e mm————— == NA $50 NA $60
Gold (recoverable content of ores, etc.) 1,890 25,316 11,636
Lead - — - e 31 29 w W
Sand andgravel _ _ _ __ _ -~ 85,214  P46,400 Pg7.500
Silver (recoverable content of ores, etc.) __ _ thousand troy ounces__ 8 172 2 25
Stone (crushed) - - — - — - — - - thousand short tons__ 3,990 19,978 5,359 26,855
TN o o e — e — metric tons_ _ w w 136 1,200
Combined value of barite (1980), plati group metals, tungst
values indicated by symbol W_ _ _ _ _ - XX 1,983 XX 265
Total _ e mmmmmmmm XX  '115316 XX 127,541
PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosi pany proprietary data; included
with “Combined value” figure. XX Not applicable.
1Production as d by mine ship ts, sales, or marketable production (includi ption by producers).
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Table 2.—Value of nonfuel mineral production in Alaska, by region!

(Thousands)
. Minerals produced in 1980
Region 1979 1980 in order of value
Cook Inlet-Susitna___________________ $5,466 $3,702  Sand and gravel, stone, gold, silver, lead.
Copper River 600 317 Sand and gravel, gold, silver.
i 1,206 578 Do.
odiak w W  Sand and gravel, stone.

- W Platinum, gold.
13 13 Sand and gravel.
w W Gold, silver, sand and gravel, tin.
w 12,874 Stone, sand and gravel, barite, gold, silver.
2,175 6,736  Gold, sand and gravel, stone, silver, tung-
sten.

114,406 91,097
Total’____________________‘____ 123,865 115,316

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”

INo nonfuel mineral production was reported in Alaska Peninsula, Aleutian Island Bering Sea, Bristol Bay, and
Northwestern Alaska Regions.

2Includes gem stones, some sand and gravel, some stone that cannot be assigned to specific regions, and values
indicated by symbol W.

3 Data may not add to totals shown h of independent ding

Table 3.—Indicators of Alaska business activity

1980 19817  Change,

percent
Employment and labor force, annual average: .
otalcivilian laborforce_ ____ _______________________ thousands_ _ 182.0 194.2 +6.7
Unemployment ______________ " """ """""""""""""T do____ 18.1 19.0 +5.0
6.5 77 +18.5
134 12.0 -104
103 12.1 +17.5
17.0 179 +5.3
29.1 309 +62
8.2 8.5 +3.6
30.0 31.1 +3.7
55.0 57.2 +4.0
169.4 177.3 +4.7
e millions_ _ $5,139 $5,842 +13.7
Percapita______________ T TTTTTTTTTTmm T $12,759  $14,090 +104
Construction activity:
Number of private and public residential units authorized _______________ 2,230 4,440 +99.1
Valueof nonresidential construction _____________________ millions_ _ $64.1 $204.2 42186
Valueof State road contractawards___________________ """ do____ $85.0 $120.0 +41.2
Shipments of portland cement to and within the State _ _ thousand short tons_ _ 94 137 +45.7
Nonfuel mineral production value:
otal crude mineralvalue __ __________________________ millions_ _ $115.3 $127.5 +10.6
Value per capita, resident population _ __________ """ """ """~ ""- $284 $319 +12.3
Valueper squaremile _____________ """ """""""""""T""-Tmm - $193 $217 +124

Includes bituminous coal and oil and gas extraction.
2Data may not add to totals shown b of independent ding

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and
U.S. Bureau of Mines.
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The location of large blocks of mining
claims by the larger companies at the start
of an exploration project has become a
usual procedure. These blocks may run
from less than 100 claims to more than
1,000 claims. Small companies and individu-
als are paying increased attention to explor-
ing, developing, -and producing precious
metal deposits believed to contain limited
reserves of relatively high-grade ores.

Several of the 12 Native regional corpora-
tions in the State are placing increasing
emphasis on known and possible mineral
resources in developing criteria for selec-
tion of their remaining land entitlements.
Some of these corporations have acquired
prospects and partly explored deposits that
should become potential major producers.
The corporations succeeded in this by re-
taining or contracting with exploration con-
sultants and mining companies, forming
joint ventures, and setting up various leas-
ing and operating entities with companies
they believe have the resources to bring
major deposits to the production stage and
successfully operate the mines.

The level of exploration activity indicated
by the mining claim recordings in 1981 does
not include the activity on Native lands.

The regional corporation administers the
subsurface rights and resources on corpora-
tion and village lands. All mineral-related
activity is arranged by negotiation with the
corporation. These lands are closed to min-
eral entry, and to any entry not authorized
by an easement in the title documents
transferring the land from the Federal Gov-
ernment to Native ownership.

Enactment of Public Law 96-487, the
Alaska National Interest Lands Conserva-
tion Act (ANILCA), in December 1980, has
helped clarify and define land management
and minerals access on large blocks of
Federal land. Federal land management
agencies published most of their regulations
and their management philosophies became
apparent during 1981. Some of the problems
and uncertainties that have slowed the
minerals industries became definable, spe-
cific, and capable of solution or i
alleviation. These factors helped encourage
exploration and production investments
and activities. Permitting problems are
decreasing for some activities but increas-
ing for others. A practical and realistic
definition of wetlands is needed. It must be
acceptable to State and Federal regulatory
and permitting agencies. Clarification of
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the wetlands classification is especially im-
portant in Alaska because a large part of
the land surface suitable for construction of
surface facilities and for transportation cor-
ridors is muskeg or tundra that now techni-
cally is subject to stringent control and
permitting by the Corps of Engineers. Min-
ing people believe most of the muskeg and
tundra areas do not have the ecological and
environmental characteristics that the wet-
lands land classification was defined to
protect in the more southern part of the
United States.

Coastal Management Programs for the
city of Cordova, the city of Yakutat, and the
city and borough of Sitka were accepted by
the Coastal Policy Council. Programs for
Anchorage, Haines, and Annette Island In-
dian Reserve were approved in 1980, bring-
ing the total approved programs to six,
covering a very small part of the coast. All
mining, processing, and transportation fa-
cilities within the coastal zone must eventu-
ally meet the test of consistency with the
Coastal Management Programs within

which they are sited. Mining developments »
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in coastal areas not covered by accepted
programs may face unpredictable future
problems and expenses.

Mineral rights have been acquired on
State lands by locating mining claims ac-
cording to provisions of the State mining
laws and doing the required annual work on
the claims. An opinion by the State attor-
ney general’s office states this is an errone-
ous procedure. Section 6(i) of the Statehood
Act mandates “mineral lands” can only be
disposed of by leasing. A legal question
must be answered: What were the “mineral
lands” referred to in the act? Hopefully the
problem of acquiring mineral rights on
State lands will be solved by the Alaska
State Legislature early in 1982. The Bureau
of Land Management (BLM) announced
that during fiscal year 1981 it had issued 1
mineral patent for 240 acres, involving 16
lode claims in the Ambler area, to the
Kennecott Corp. Also, an increase in pro-
gram support has enabled BLM to schedule
12 mineral examinations for the 1982 field
season, triple the 1981 number.

REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS:

Asbestos.—Alaska Asbestos Co. contin-
ued exploration drilling and also conducted
bulk sampling on the Slate Creek deposit,
using 12-inch-diameter diamond drills to
extract core samples for beneficiation and
other testing and evaluation procedures.
Exploration on the Champion Creek depos-
it, about 15 miles northeast of Slate Creek,
indicated the probability of another major
asbestos discovery. These deposits will be
recovered by surface mining. They will be
accessible by roads connecting to the Taylor
Highway. This highway runs north from
Tetlin Junction on the Alaska Highway to
Eagle on the Yukon River. The deposits are
on land belonging to Doyon Ltd., a Native
regional corporation. WGM Inc. is the oper-
ator.

Barite.—No barite was produced in Alas-
ka in 1981. Chromalloy American Corp.
operated their offshore mine at Castle Is-
land, west of Petersburg, through the 1980
season. In mid-January 1981, they had sold
the mining and milling plant to a salvage
company. All equipment and buildings were
removed from the operations site.

Large tonnages of barite are associated
with some of the major stratabound massive

sulfide deposits in the Delong Mountains in
northwestern Alaska, in southeastern Alas-
ka, and in several other areas in the State.
Barite has been considered as a possible
coproduct in the mining plans for some of
these deposits. The Marmot deposit, about
40 miles northwest of Haines, is probably
the most accessible of the major deposits.
Current development plans include the pro-
duction of barite concentrate as a major
coproduct with lesser amounts of base
metal-precious metal concentrates contain-
ing lead, zinc, copper, and silver.

Gem Stones.—Jade is produced in the
Jade Mountain area east of Kotzebue. The
NANA Regional Corp., Inc., produced jade
and Native industries manufactured most
of it into arts, crafts, and jewelry products.
Smaller amounts of jade were recovered
from privately owned claims and used by
rock hounds and jewelers. Soapstone was
produced from the Talkeetna Mountains,
near Palmer. Most of the soapstone is used
as carving material for arts and crafts items
for the tourist trade and individual hobby-
ists. Some outstanding epidote and other
mineral specimens were recovered from the
Green Monster Mountain area on Prince of
Wales Island. Most of these specimens went
to private collections. Coral, obtained off-
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shore along the Alaska Peninsula and other
localities, is a popular and rather expensive
jewelry material. Clays used by Alaskan
ceramics manufacturers and hobbyists were
obtained from the Healy Coalfield and
many other areas. The materials used rang-
ed from true clays to selected materials of
glacial rock flour origin.

Sand and Gravel.—To reduce reporting
burdens and costs, the Bureau of Mines
implemented new canvassing procedures
for its surveys of sand and gravel producers.
Beginning with the collection of 1981 pro-
duction data, the survey of construction
sand and gravel producers will be conducted
for even-numbered years only; the survey of
industrial sand and gravel producers will
continue to be conducted annually. There-
fore, this chapter contains only preliminary
estimates for construction sand and gravel
production. The preliminary estimates for
construction sand and gravel for odd-
numbered years will be revised and finaliz-
ed the following year.

Preliminary estimates of sand and gravel
production in 1981 indicated a total of 46
million short tons, somewhat greater than
1980 production. The value in 1981 was
slightly greater than the value reported in
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1980. The entire production was classified
as construction sand and gravel. A gradual
decrease in local reserves and anticipated
zoning restrictions and other problems are
causing some of the major producers in the
Anchorage area to develop sources of supply
near Palmer and other more distant areas.
Alaska Aggregate Corp. (ALAGCO) com-
pleted a $2.5 million capital improvement
project at its C Street plant in Anchorage
and its quarry in the Matanuska Valley.
The Palmer pit capacity was i

100%. ALAGCO is one of the Alaska Brick
Group of companies owned by Sealaska
Corp., the southeastern Alaska Native re-
gional corporation. Increasing production
more distant from Anchorage is improving
revenues earned by the Alaska Railroad.
Two major sand and gravel producers are
studying the feasibility of building cement
plants to produce several grades of cement
by blending and grinding clinker and gyp-
sum imported from the west coast of the
United States or from foreign sources. One
of these cement plants will probably be
built in 1982. Most of the initial production
will be used in company-owned ready-mix
concrete operations.

Table 4.—Alaska: Construction sand and gravel sold or used by producers

1980 1981°
tity tity
(thou-  Value Value (thou- Value Value
sand (thou- per sand (thou- per -
short sands) ton short sands) ton
tons) tons)
Sand _ e 40,062 $75,778  $1.89 NA NA NA
Gravel _ e 4,849 9,436 1.95 NA NA NA
Totaloraverage — _ e~ 44911 85214 1.90 46,400 $87,500  $1.89

PPreliminary. NA Not available.

Stone.—Crushed stone reported in 1981
was 5.4 million tons, valued at $26.9 million.
The quantity and value of 1981 production
each were about 84% greater than the 1980
production and value. Principal uses for
1981 crushed stone were construction aggré-
gate and road stone 83%, dense-graded road
base stone 9%, and riprap and jetty stone

7%. The rest of the crushed stone was
utilized for surface-treatment aggregate,
railroad ballast, manufactured fine aggre-
gate (stone sand), and other uses. Produc-
tion reported by regions, in thousands of
short tons, was Southeast 4,317, Cook Inlet
377, Yukon River 358, Alaska Peninsula
270, and Copper River 36.
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Table 5.—Alaska: Crushed stone sold or used by producers, by use
(Thousand short tons-and thousand dollars)

- 1980 1981

bt Quantity Value Quantity Value

Densegraded roadbasestone _ ___________________________ 344 1,808 487 1,670

Surface-treatment aggregate ______________ """ """"""""""""" 39 165 5 w

Other construction aggregate and road stone ________________ """~ 3,581 17,744 4,461 23,206

Riprapand jettystone ________________ """ """"T""T""T""- 1 2 369 W

Railroad bafleast _______________ 5 2 14 32 2%3
Manufactured fine aggregrate (stone sand) _ - —

Other _______________________ e~ 22 247 —- 1,739

Total® __ _ 3,990 19,978 5,359 26,855

W Withheld to avoid disclosing company proprietary data; included with “Other.”
i ston

Yncludes limestone, granite, traprock, and miscellaneous

e.

2Includes stone used for concrete aggregate, bituminous aggregate, and terrazzo and exposed aggregate (1979).
of independent roundi

3Data may not add to totals shown b

METALS

Chromium.—Anaconda Minerals Co.
completed its exploration program and in-
vestigations at the Red Mountain chromite
deposits near the south end of the Kenai
Peninsula. A large resource of low-grade
chromite mineralization was identified but
no reserves were developed with the grade
and tonnage necessary for economic exploi-
tation. There was no work reported in 1981
at the Claim Point deposit by the company
that investigated it in 1980.

Copper.—Expenditures on the major
known copper-zinc-silver deposits from the
Ambler to the Picnic Creek areas in the
Brooks Range covered annual assessment
and maintenance, with minor additional
exploration. Bear Creek Mining Co., an
exploration subsidiary of Kennecott Miner-
als Co., opened an office in Anchorage to
handle their' Alaska exploration projects
and anticipated development plans for the
Arctic Camp deposit in the Ambler area.
Kennecott received a patent for 16 lode
mining claims in the Ambler area and has
additional patent applications pending. An-
aconda did required work on claims jointly
owned by Anaconda and Sunshine Mining
Co. east of the Ambler district. Several
other companies also maintained their
claims in the Brooks Range copper belt.

Bear Creek maintained its copper claims
in the Bond Creek area. The Orange Hill
copper-molybdenum deposit and several
other claims in this area, north of the
Wrangell Mountains and east of Nabesna to
the Canadian border, are now within the
Wrangell-St. Elias National Park and Pre-
serve. Owners of most of the other more
promising copper and copper-molybdenum
properties in Alaska are covering their

assessment work requirements. Copper de-
posits containing economic silver and gold
values are being actively sought and explor-
ed. Geneva Pacific Corp. continued explora-
tion for Kennecott-type copper-silver depes-
its east of McCarthy in the Wrangell Moun-
tains. They announced exploration activi-
ties with the Ahtna Joint Venture, a miner-
als development group of Ahtna Inc., a
Native regional corporation. Several compa-
nies explored copper deposits and occur-
rences in the Denali Highway-Talkeetna
Mountains area. There was some explora-
tion activity on large, low-grade copper
deposits on the Alaska Peninsula, southeast
and southwest of Port Moller, and southeast
of Ugashik Bay.

In the southeast region, there was explo-
ration by Placid Oil Co. at the Sumdum
Chief, Magic-Tracy, and Sulfide deposits.
Noranda Exploration, Inc., and Cominco
American Inc. explored deposits in the
Niblack area, and similar activity was re-
ported in the Cholomondely Sound and
Hetta Inlet areas, on Prince of Wales Is-
land. Exxon Minerals Co. recorded a large
group of claims late in 1981 south and east
of Twelve Mile Arm, Prince of Wales Island.

Gold.—Estimated gold production was
over 134,000 troy ounces. The Division
of Geological and Geophysical Surveys
(DG&GS) (Alaska Department of Natural
Resources) and the Mineral Industries Re-
search Laboratory (University of Alaska)
estimated total State mineral production by
several canvass surveys of mine operators.
Gold production was also estimated by con-
tacting at least 2 operators in each of 23
major mining districts for district esti-
mates. These surveys indicated about
134,400 ounces of gold were produced by 207
operators. Placer mines produced 97% of
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this amount. There are over 400 placer
mines, with 207 classed as major operations.
An estimated 1,500 people engaged in
recreational placer mining using small suc-
tion dredges and hand methods.

The Seward Peninsula had at least 35
mechanized gold placer operations. Alaska
Gold Co. operated Dredge No. 5 on the
Third Beach northeast of Nome and Dredge
No. 6 on the Submarine Beach, near the
airport. One of the dredges was shut down
for some time because of a power shortage.
The dredge mining season ended the last
week in October. The company is drilling
thaw fields. Small bucketline dredges were
operated on Basin Creek by Engstrom and
Sons, on the Niukluk River by Steve Peder-
son, at the mouth of Henry Creek by the
Tweets, and on the Ungalik River by Bliss
and Sons. Greatland Exploration Ltd.
mined on the Second Beach, about 2 miles
east of Nome, using bulldozers, draglines,
and Ross sluicebox equipment. Thirty other
gold placers were reported on 26 creeks.
Two of the regular operators were moving
to new locations and plan to mine again in
1982. Up to 100 people per day worked the
Nome Beach. Most of this hand-scale work
was from the Nome city limits east to Fort
Davis, with some activity west of the city.

Alaska Gold and Greatland Exploration
explored onshore beach ground. Several
operators explored ahead of their mining
areas and other companies and individuals
were using drills and test-pit sampling
methods searching for sites for new oper-
ations. Placid Oil was reported drilling on
Quartz Creek, in the Kougarok River area,
and Noranda Mining Inc. was examining
ground it may drill in the winter of 1981-82.
Goldwinn Resources Ltd. brought in equip-
ment and was testing a.large area of off-
shore leases in Golovin Lagoon, about 65
miles east of Nome. A Utah operator has
leased patented claims on Cripple Creek
and patented ground near Bluff. Anaconda
continued exploration drilling and other
work at the Big Hurrah lode mine. The
airstrip at Candle was lengthened to 5500
feet last year and has been used in 1981 by
heavy aircraft to bring in fuel, supplies,
equipment, and people for operators in the
Candle, Deering, and Buckland areas and
for the north side of the peninsula.

Silverado Mines, Ltd., acquired placer
claims near Nolan, in the Koyukuk district.
They reported recovering 728 ounces of gold
from 21,000 cubic yards of mixed overbur-
den and gravel, and exploring and evaluat-
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ing similarly good ground for 1982 oper-
ations. They also conducted explorations for
lode gold deposits and located 70 lode
claims. Nolan is about 5 miles northwest of
Wiseman and west of the North Slope haul
road. Tri-Con Mining Inc. is the operator for
Silverado. Jan Drew Holdings Ltd. leased
placer claims from Little Squaw Gold Min-
ing Co. in the Chandalar district about 80
miles north-northeast of Wiseman. They
mined on Tobin Creek and explored and
evaluated ground on some neighboring
creeks.

There were 8 or 10 other operators in
these northern areas at various places in-
cluding Crevice Creek and Tramway Bar.
Alaska Gold reconditioned its 7-cubic-foot
dredge in the Hogatza River area, mined,
and did some exploration. This dredge had
been idle since 1975. This locality, often
referred to as Hog River, is about 45 miles
westerly from Hughes and 110 miles north-
erly from Galena.

Tuluksak Dredging Ltd. has operated one
or two 4-cubic-foot dredges on the Tuluksak
River in the Kuskokwim Basin, near Nyac.
Nyac is about 65 miles easterly from Bethel
and 40 miles southerly from Aniak. North-
land Gold Dredging Ltd. operated the 6-
cubic-foot dredge they rebuilt last year near
Nyac. Northland is a joint venture formed
by Tuluksak and Noranda Mining to re-
build this old New York Alaska Co. dredge

‘and operate it. There are over 20 operating

placer mines in the area between Nyac and
Tolstoi, about 80 miles west-northwest of
McGrath. The Crooked Creek, Iditarod-Flat,
Innoko, and Tolstoi mining districts are in
this area. Several companies had placer and
lode exploration projects in these districts.

There were three placers working in the
newly recognized Bitzshtini Mountain area,
about 50 miles south of Tanana. About 15
major and several smaller placers operated
in the Manly-Tofty-Eureka area between
Tanana and Fairbanks. There were 28 plac-
ers reported in the Fairbanks area. There
were over 40 major operations in the Miller
Creek to Circle areas and many smaller
mines. The Forty Mile district, including
Chicken, Eagle, and the Seventy Mile areas,
reported 18 main operations and many
smaller ones.

Canadian Natural Resources Inc. was the
operator of the Livengood placer, largest of
several mines in the Tolovana area, north-
west of Fairbanks. The operation was de-
scribed at the Third Annual Conference on
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Alaskan Placer Mining, April 1-2, 1981, at
the University of Alaska, Fairbanks. The
pay horizon is 5.5 miles long, 300 to 2,000
feet wide and 10 to 40 feet thick. It is
covered with muck averaging 47 feet deep.
Everything is frozen to a depth of about 60
feet. Frozen overburden was stripped dur-
ing the winter. A dike was built to contain
and settle the clay and slime tailings and
runoff from the mine area. The dike is 300
feet wide at the bottom and 100 feet wide at
the top and will have about 25 million cubic
feet of impound volume. It was built with
300,000 cubic yards of gravel in the core and
800,000 cubic yards of frozen muck. Winter
stripping moved 1.2 million cubic yards of
material, ripping and removing an average
of 15,000 cubic yards each 10-hour day.
Plans call for three Muller sluice units,
each 20 feet wide and 150 feet long, with a
150-foot conveyor stacker for tailings grav-
el. The circuit will be log washer to shaking
screen to sluices to 36-inch spiral classifiers.
The rated capacity will be 500 cubic yards
per hour.

Fifteen placer operators were reported in
the Kantishna area north of Denali Nation-
al Park. DG&GS reported 34 placer mines
in the Chistochina, Valdez Creek, Nizina,
Cache Creek, Nelchina, Willow Creek, and
Kenai Peninsula areas. Hall-Yentna Min-
ing Co. operated again in the Cache Creek
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area, using backhoes and bulldozers to feed
gravel and move tailings at two floating
washing plants. These washers are equip-
ped with trommels and sophisticated sluices
with mechanical slope controls, riffle lifters,
and concentrate holding tanks. Cleanups
are made during the half-hour periods need-
ed to service the powerplants and equip-
ment. Plant capacity is rated at 10,000 cubic
yards daily. Territorial Corp., a subsidiary
of Rancher’s Exploration and Development
Corp., reported their placer operation in the
upper Chistochina River area recovered
4,500 ounces of gold from 275,000 cubic
meters of gravel in the 4-month season
ending September 30.

Cook Inlet Exploration and Development
Inc. announced finding what they described
as a large “workable deposit” of placer gold
offshore from the Anchorage International
Airport. Aspen Exploration Corp. of Denver
is also investigating offshore placer poten-
tial in this part of Cook Inlet. There were
placer prospecting projects and test runs
with pilot recovery units by at least two
mining companies on Cape Yakataga beach
sand deposits and river gravels. Several
private operators were also active. Two
mechanized operations were reported in the
Porcupine district northwest of Haines, in
southeastern Alaska.

Table 6.—Alaska: Placer production of gold

Material® Gold recovered
Mines treated
Year producing  (thousand Troy Value ‘g‘{ﬁ;‘ﬁ;
cubic yards) ounces (thousands) cubic yard
T ___ 22 1,800 18,924 $2,807 $1.559
918 _ _ 21 1,455 18,599 3,600 2.474
979 _ _ __ ________ 14 778 6,675 2,053 2.639
9807 ______________________ 21 973 11,386 6,975 7.169
w8 ______ 20 3,101 25,217 11,591 3.738

"Revised

1Excludes material treated primarily for the recovery of platinum.

Opinions vary on the success rate of
placer mines in Alaska. DG&GS estimates
up to 40% of all mines statewide failed
owing to economic or production problems.

Little Squaw reported the production of
almost 5,000 ounces of gold by the placer
and lode lessees on its mining property in
the Chandalar district. The mill treated ore
mined chiefly from the Mikado lode. They
also mined and milled some ore from the
Summit lode under an agreement with
owners of that property. Lode mining stop-
ped in July because of underground thaw-

ing and other problems. Plans have been
made to equip for surface mining of ore
bodies above the 100-foot level next season.
Several hundred feet of underground explo-
ration and development work were report-
ed.

The Grant Mine produced and milled ore
from underground exploration and develop-
ment workings. Tri-Con, the operator, also
accomplished a large amount of drilling and
surface exploration on other property on
Ester Dome controlled by Silverado. Ester
Dome is a few miles west of Fairbanks.
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There were shipments of small lots of high-
grade gold and silver ores from the Fair-
banks area and the Kenai Peninsula. There
were reported mining activities producing
several lots of shipping-grade ore in the
Kaiyhu Mountains, Nixon Fork area, and
the Wrangell Mountains but no confirma-
tion of shipments in 1981. Bedrock Mining
Co. produced gold in a cleanup operation at
the old Alaska Juneau mill, and Taku Joint
Venture reworked a carefully selected lot of
sand tailings near the mill.

There was increased effort by many com-
panies to find and explore hard-rock gold
deposits. The Independence Mine, in the
Willow Creek district west of Palmer, is
scheduled for operation in 1982. Under-
ground exploration and development con-
tinued through 1981. A new access decline
was nearing completion and preparations at
camp and mill sites were in advanced
stages. St. Joe American Corp. continued
exploration at the old Ryan Lode Mine on
Ester Dome. A new decline was driven to
gain underground access for bulk sampling
and other work but was abandoned because
of bad ground conditions. In the Cleary
area, north of Fairbanks, Placid Oil drove
an adit to a vein system they have been
exploring and are doing underground sam-
pling. Resource Associates of Alaska (RAA),
Houston International Minerals Corp., and
Getty Oil Co. are also active in gold lode
exploration in the interior. Beaver Creek
Gold Mines Ltd. announced favorable re-
sults from a diamond drill program near the
Canadian boundary and north of the Alaska
Highway. Catalina Resources and Energy
Ltd. continued work at the Apollo and Sitka
Mines of Alaska Apollo Gold Mines Ltd. on
Unga Island. RAA did additional work on
their previous discoveries and prospected on
other islands and the Alaska Peninsula.
There was some work on the Nelchina
Glacier gold prospect, south of Eureka on
the Glenn Highway. The Nabesna Mine,
north of the Wrangell Mountains, was ex-
amined and some of the underground work-
ings were sampled by Eastern Leaseholds.
The company plans to do some diamond
drilling in 1982.

In southeastern Alaska, Placid Oil contin-
ued underground and surface exploration
drilling and sampling at the Kensington-
Comet-Sherman Creek area east of Lynn
Canal and north of Juneau. Placid acquired
a large group of claims from Whelans Min-
ing and Exploration Inc. in the Eagle River
Mine area north of Juneau and started
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geologic mapping and other work on them.
Hyak Mining Co. worked at the Jualin
Mine, on Johnson Creek north of Berners
Bay. Noranda Exploration, Houston Inter-
national Minerals, and Aspen Exploration
were active in Juneau area exploration.
Mapco Inc. did some drilling on their Sweet-
heart Ridge gold-copper-zinc property near
Gilbert Bay and were active at their pros-
pect in the Hollis area on Prince of Wales
Island. Orell Resources Ltd. explored under-
ground workings and planned a fall drilling
project at the Flagstaff Mine on Prince of
Wales Island. Enserch Exploration Inc. is
examining the Hirst-Chichagof Mine, north
of Sitka.

Oxford Assaying and Refining and Engel-
hard Industries West each opened gold as-
saying, melting, and buying plants in An-
chorage. With the facilities of Delta Smelt-
ing and Refining Co., Ltd., in Fairbanks and
at least two smaller companies, Alas-
kan gold producers now have previously
unavailable conveniences -and options for
evaluating and marketing their raw gold,
amalgam, cleanup concentrates, and gold-
bearing high-grade black sands. Alaskan-
based precious metals refiners indicated to
DG&GS that about 160,000 ounces of gold
were processed during 1981. Some of this
gold may have been carried over from the
previous season or seasons but it indicates
that the gold production estimated for 1981
is probably quite conservative.

Lead and Zinc.—The most important de-
velopment was the exploration of the Red
Dog zinc-lead-silver deposit by Cominco and
NANA. Preliminary information available
in 1981 indicated it was a very large, rela-
tively high-grade deposit. A Cominco news
release in February 1982, stated that drilled
reserves through 1981 were 85 million tons
averaging 17.1% zinc, 5% lead, and 24
ounces of silver per ton. The Red Dog
deposit is in the DeLong Mountains, north
of Kotzebue. The deposit will be recoverable
by surface mining. Cominco also continued
work on its Sue deposit. Additional work
was done on the Lik deposit, on the Wulik
River west of the Red Dog, by its owners,
GCO Minerals Co., Houston International
Minerals, and WGM Inc. An airstrip 4,200
feet long was completed at the property, a
major goal of the owners.

Greatland Exploration and other compa-
nies explored lead, zinc, and silver deposits
on the Seward Peninsula. The Delta area
contains over 30 known massive sulfide
deposits carrying zinc, lead, copper, silver,
and gold. Exploration was done by Anacon-
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da, RAA, Union Carbide Corp., and several
other companies. RAA and Getty Oil
worked on prospects in the Bonnifield area,
east of Healy. In southeastern Alaska, the
intensive lead and zinc exploration activity
of 1980 was not duplicated in 1981. There
was some work done by Mapco and by
Cominco on their respective claim groups
on Kuiu Island. There was relatively little
activity on Kupreanof and Etolin Islands,
southerly along the Admiralty Island-to-
Etolin Island mineral trend.

Molybdenum.—U.S. Borax and Chemical
Corp., a subsidiary of the United Kingdom-
based Borax Holdings, continued active de-
velopment of the Quartz Hill molybdenum
deposit 45 miles east of Ketchikan. U.S.
Borax estimated proven and probable min-
able ore reserves to be more than 1.5 billion
tons with an average grade of 0.136% mo-
lybdenite, using a cutoff grade of 0.07%
molybdenite. This includes 200 million tons
of at-surface ore grading better than 0.2%
molybdenite. Since its discovery in 1974,
U.S. Borax has spent $41 million on the
Quartz Hill Project. Diamond drilling has
produced 231,214 feet of cores from 420
holes drilled to explore the deposit. The
only access to the camp and deposit is by
helicopter. The exploratory and develop-
ment phase of the project has included
geologic mapping, core drilling, surface
sampling, surveying, aerial and topographic
mapping, investigation of facility  sites,
smallscale metallurgical testing, environ-
mental baseline data collection, bathymet-
ric surveys, market investigations, and proj-
ect evaluations.

In 1981, the U.S. Forest Service published
a Draft Mining Development Concepts
Analysis Document (CAD), followed by a
Final CAD, and on December 3 a Draft
Environmental Impact Statement (EIS):
Road Access and Bulk Sampling at the U.S.
Borax Quartz Hill Molybdenum Claims,
Tongass National Forest, Alaska. These
three documents, with the scheduled re-
lease dates, were specified by ANILCA.
Following publication of the Final EIS in
1982 the Forest Service may determine the
route for a 10-mile access road to the deposit
from either Boca de Quadra Fiord or Wilson
Arm and issue a permit for the road. Con-
struction will probably start in 1982 and the
removal of a 5,000-ton bulk sample required
for metallurgical testing and mill design
may be completed in 1983.

AMAX Exploration, Inc., continued ex-
ploration diamond drilling at the Ground-
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hog Basin molybdenum deposit east .of
Wrangell. No activity was reported at the
Burroughs Bay deposit of AMAX and Duval
Corp. The 1981 assessment work was done
in September 1980. This deposit is in the
Misty Fiords National Monument wilder-
ness.

Nickel and Cobalt.—Inspiration Develop-
ment Co. did assessment work drilling at
their nickel-copper-cobalt claims on Yakobi
Island and on the Mirror Harbor deposit on
Chichagof Island, about 15 miles south of
the Yakobi Island deposits. Several compa-
nies conducted exploratory investigations
for nickel and cobalt in a number of ultra-
mafic rock bodies and prospected for cobalt
in other types of deposits. No reports of
worthwhile discoveries are known. The
identification of a cobalt resource in the
Ruby Creek copper-zinc deposit was the
only announced discovery. The grade or
amount of contained cobalt at Ruby Creek
was not specified. : ‘

Platinum-Group Metals.—The Goodnews
Bay district produced the only platinum-
group metals reported in Alaska. The buck-
etline dredge of Hanson Properties Inc.
worked part of the 1981 season at the
Salmon River placer platinum deposit. The
8-cubic-foot dredge was installed on the
property in 1937 by Goodnews Bay Mining
Co. It was operated by them until 1975,
when Goodnews stopped mining. Hanson
purchased the property with all equipment
and facilities and has been getting the
equipment into operating condition, train-
ing personnel, learning the intricacies and
problems of a unique and highly specialized
operation, and preparing to move the
dredge to richer ground.

Several companies that own or control
deposits with nickel, copper, cobalt, or mag-
netite values in mafic host rocks are reas-
sessing the deposits for possible platinum-
group metals content. In southeastern Alas-
ka, renewed investigations and research on
samples from the Brady Glacier nickel-
copper-cobalt deposit by Newmont Mining
Corp. and the U.S. Geological Survey has
identified a resource of over 0.5 million
ounces of platinum-group metals in the
drill-explored, 80-million-ton portion of the
deposit. Additional metallurgical research
will be required to determine the economics
and efficiencies of recovery. Inspiration
Development Co. has supplied samples from
their Yakobi Island deposits to research
laboratories for similar analyses. The old
Salt Chuck Mine, a former producer of cop-
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per, gold, palladium, and a small amount of
platinum, was relocated by Fox Consult-
ants. Exploration in 1981 included diamond
drilling, geologic mapping, and sampling on
the surface and in underground workings.

Finnbear Mining and Exploration Co. is
exploring a gold-platinum lode deposit near
Rainy Pass, northwest of Anchorage. Sever-
al companies are assessing the platinum-
group metals potential of gold placer depos-
its reported to have produced some plati-
num. Placers in the eastern Seward Penin-
sula, upper Chistochina River area, and on
Cache Creek in the Yentna area are among
these deposits.

Silver.—Management of the Greens
Creek Joint Venture silver-gold-zinc-lead
property has been transferred to Noranda
Mining from Noranda Exploration. Field
activities in 1981 included excavation of a
crosscut from the diamond drill adit to the
mineral horizon, some drifting along the
horizon, obtaining a mineral sample suit-
able for metallurgical testing, séismic sur-
veys, and shallow diamond drilling to evalu-
ate proposed alternative tailings disposal
sites. The bulk sample was shipped to a
metallurgical laboratory for detailed test-
ing. The joint venture has invested more
than $9 million for claim staking, metallur-
gical test work, geophysical surveying, exca-
vation of the 4,200-foot drill station adit,
48,000 feet of diamond core drilling, and
environmental studies. All access to the
deposit area has been by helicopter. Nearly
4,100 hours of flying time have been used in
support of all exploration and predevelop-
ment activities, moving in drilling and min-
ing equipment, surface facilities, camp, sup-
plies, and personnel.

Diamond drill core intercepts have indi-
cated geologic reserves above the 1,100-foot
elevation estimated at 3 million short tons
containing over 10 ounces of silver per ton,
0.1 ounce of gold per ton, 8% to 10% zinc,
2.5% lead, and 0.5% copper. Additional
exploration along the vertical and horizon-
tal extent of the ore horizon could add
several million tons to the indicated re-
serves. The U.S. Forest Service is preparing
a Greens Creek Draft EIS scheduled for
release late in the summer of 1982.

Anaconda did some drilling on the Pyrola
silver-zinc-lead-barite property on Admiral-
ty Island. Alaska Silveinia Mines explored
for silver, gold, and lead at their vein
deposits in the Bishop Creek area of the
Kaiyuh Mountains. Some ore was reported
mined and hand sorted.
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Silverstar Mining Co. continued develop-
ing the Silverstar and Pandora properties
in the Granite Mountain area, on the upper
Kotsina River, in the Wrangell Mountains.

Tin.—Lost River Mining Co. produced
and marketed cassiterite concentrates from
its Cape Creek placer property. The mine is
east of Wales on the western part of the
Seward Peninsula. This was the only tin
production reported to the U.S. Bureau of
Mines in 1981. Lee Mine on lower Cape
Creek was apparently inactive. Tin concen-
trates are produced as a coproduct at some
gold placer operations. Delta Smelting and
Refining obtained cassiterite concentrates
from a gold placer operation in the Manley
area for tin smelting tests and feasibility
studies.

Lost River Mining explored for placer tin.
Anaconda continued work on their Kouga-
rok Mountain greisen-type deposit, a few
miles west of Taylor. Hawk Mining pros-
pected for lode tin in the Dorothy Creek and
Christian Creek areas. Several other compa-
nies have been prospecting and exploring
for tin on the Seward Peninsula. Patino Inc.
explored for tin and tungsten on lands of
Doyon, Ltd. Interesting lode and placer
results have been obtained in the Kanuti-
Kilolitna-Sithylemenkat area. Land, desig-
nated the Steese National Conservation Ar-
eas, was created by ANILCA and closed to
mineral entry. Several companies have
mining claims in the Steese areas predating
the restrictive act. The area has tungsten
and tin resources that, with more explora-
tion, might be developed as economic
sources of several metals. Assessment work
was done on the Purkeypile silver-tin-
beryllium deposit southwest of Mount
McKinley. A tin discovery was reported
south of the Golden Zone Mine and west of
the Alaska Railroad. A massive sulfide
deposit near Sheep Creek, east of Healy,
contains tin-bearing zones similar to those
at the Sullivan Mine in Canada. Bear Creek
is working on this copper-zinc-lead-silver
deposit.

Tungsten.—The Yellow Pup Mine pro-
duced the only tungsten concentrates re-
ported in Alaska. Vince Manzulla has op-
erated this mine and its gravity mill for
several years. The mine is on Gilmore
Dome, about 15 miles northeast of Fair-
banks. There is some renewed interest in
tungsten exploration at Gilmore Dome and
in the Steele Creek-First Chance area, clos-
er to Fairbanks. Houston International
Minerals is exploring tungsten-bearing
skarns north of the Salcha River and south-
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east of Chena Hot Springs. Several compa-
nies staked claims for tungsten and tin on
lands designated in ANILCA as the 1.22-
million-acre Steese National Conservation
Areas. One area is north of the Steese
Highway and 55 to 100 miles northeast of
Fairbanks. The other area is south of the
highway and 55 to 120 miles east-northeast

of Fairbanks. Birch Creek traverses the
northern part of this area. Mining compa-
nies have been working with BLM to devel-
op mutually acceptable regulations provid-
ing access to claims and the exploration and
development of mineral deposits.

1State Liaison Officer, Bureau of Mines, Juneau, Alaska.

Table 7.—Principal producers

Commodity and company Address Type of activity Region
Gold:
AlaskaGoldCo_ _ ______________ Box 64 Placer-dredge Seward Peninsula,
Nome, AK 99762 Yukon River.
Canadian Natural ResourcesInc ___ __ x 467 Placer ____ Do.
Fairbanks, AK 99707
Little Squaw Gold MiningCo __ _ __ __ Box 184 Lode, placer _ Do.
Spokane, WA 99210 .
Northland Gold Dredging Ltd _ _ __ _ __ 8740 Hartzell Rd. Placer-dredge Kuskokwim River.
Anchorage, AK 99507
Territorial Corp — _ — — ___________ Box 6217 Placer ____ Copper River.
Albuquerque, NM 87197
Sand and gravel:
Anchorage Sand and Gravel Co_ _ _ __ _ 1813 East 1st Ave. Pit _-____ Cook Inlet-
Anchorage, AK 99501 Susitna.
Brechan EnterprisesInc __ ________ Box 1275 Pit ______ iak.
Kodiak, AK 99615
Energy Co.of Alaska _ __ ____ _____ 4607 East Tudor Rd. Pit ______ Cook Inlet-
Anchorage, AK 99507 Susitna.
Fairbanks Sand and GravelInc _ _ _ _ _ _ Box 686 Pit ______ Yukon River.
Fairbanks, AK 99701
Herndon and Neal Gravel Co _ _ ____ _ Box 393 Pit ______ Kenai Peninsula.
Homer, AK 99603 .
Red Samm ConstructionInc_ _ _ _____ Route 6, Box 6800 Pit ______ Southeastern
Juneau, AK 99803 Alaska.
StephansandSons _ ____________ 6957 Old Seward Hslghway Pit ______ Cook Inlet-
Anchor: Susitna.
U.S. Bureau of Land Management _ _ _ _ Box 13,7 l [} Street Pit ______ Various.
Anchorage, AK 99513
Stone:
Aleutian Constructors __ ____ - ____ Box 4D Quarry _ ___ Do.
Anchorage, AK 99509
Moore ConstructionCo — _ _ ________ Box 8100 ——edo ___ Southeastern
Ketchlkan, AK 99901 Alaska.
Morrison Knudsen Co.Inc _ _ _______ 3DSt. ——e—do ___ Various.
Anchorage, AK 99501
CityofSitka _________________ x 79 ___do___ Southeastern
Sitka, Ak 99835 Alaska.
U.S. Forest Service, Region 10_ _ __ _ __ Box 1628 ———do ___ Southeastern
Juneau, AK 99802 Alaska,
various.
Yutan ConstructionCo _ _ _ ________ Box 1775 ———do ___ Yukon River.
- Fairbanks, AK 99707 .
in:
Lost River MiningCo _ _ _ _ ______. _ Placer ____ Seward Peninsula.

Box 411
Nome, AK 99762

R



The Mineral Industry of
- Arizona

This chapter has been prepai;;d under a Memorandum of Understanding between the
Bureau of Mines, U.S. Department of the Interior, and the Arizona Bureau of Geology
and Mineral Technology for collecting information on all nonfuel minerals.

" By Lorraine B. Burgin!

The value of Arizona nonfuel mineral
production increased from $2.5 billion in
1980 to a record $2.6 billion in 1981. Copper
output surpassed the high achieved in 1979,
and Arizona again ranked first in national
production of nonfuel minerals and copper.
Arizona produced almost 68% of the Na-
tion’s copper in 1981. Arizona once more

ranked second in molybdenum produced,
with 30% of the national total; second in
silver, with nearly 20% of domestic produc-
tion; and fourth in gold, with about 7% of
that production. All of these metals were
recovered principally as byproducts or co-
products of copper production.

Table 1.—Nonfuel mineral production in Arizona!

1980 ’ 1981
Mineral Oviampit (LLV“lue, o Value
Clays - o ____ thousand short tons_ _ 151 $1151 1 $1,105
Copper (recoverable content of ores,etc.) _ __ ______ metric tons__  "770,118 = 71,738,908 1,040,813 1,953,142
Gemstones __ _ __ _ _ ____ ___ _ _____________________ NA ,1 3,
Gold (recoverable content of ores,etc.) - _ _ ________ troy ounces__ 79,631 T48779 100,339 46,120
Gypsum _ __ ____________________ thousand short tons_ _ 209 2,017 213 2,594
Lead (recoverable content of ores,etc.) . _ _________ metric tons_ _ 162 152 993 800
Lime ____________________ —— thousand short tons_ _ 514 23,904 538 29,913
Molybdenum (content of concentrate) ———_ thousand pounds__ 35,668 341,965 35,808 ,345
Pumice_ _ ______________________ thousand short tons_ _ rg 3 1 3
Sandandgravel ___________________________ do____ 24399 73713 22,679 69,855
Silver (recoverable content of ores, etc.) _ _ _ thousand troy ounces_ _ 6,268 129,363 8,055 84,728
6,205 24,780 6,315 26,263
w 45 w 578
zmcc;mb ed value of asbestos, barite (1981) lite : tes, salt, v v 1% 1%
ing ue i , cement, perlite, pyrif
tungsten, vanadium, and values indicated by sympbeol W = XX 83,037 XX 93,009
Total o ______ XX 72,470,987 XX 2,565,840
imi . "Revised. NA Not availabl W Withheld to avoid disclosing p proprietary data. -
XX Not applicable. 7
1Production as d by mine shi ts, sales, or marketabl production (includi pti by- 3
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Table 2.—Value of nonfuel mineral production in Arizona, by county

(Thousands)
Minerals produced in 1980 4
County 1979 1980 in order of value

Apache _ _____________ - $1,900 $2,560 - Sand and gravel, stone, clays.

Cochise ___ ___________ 29,479 30,651  Copper, lime, stone, sand and gravel.

Coconino _ _ . ____ 2,521 W  Stone, sand and gravel, pumice.

Gila - _______________ 253,024 236,730  Copper, silver, molybdenum, gold, sand and

: ) . gravel, lime, asbestos, stone, clays.

Graham ______ ________ 496 . 483  Sand and %ravel , stone, pumice.

Greenlee _____________ 385,755 321,206 Copper, d, silver, lime, stone, sand and

Maricopa _ __ __________ 47,526 48,164 Sanii and gravel, stone, salt, lime, clays,
silver, k

Mohave _ _____________ 52,813 74,908 Molybdenum, copper, silver, stone, sand and

- gravel, gold, vanadium.

Navajo. . _______ 2,942 1,298  Sandand gravel.

Pima________________ 914,846 1,043,374  Copper, molybdenum, silver, cement, gold,

. sand and gravel, stone, clays, lead, zinc,
tungsten.

Pinal________________ 589,683 484,290  Copper, molybdenum, silver, gold, stone, sand
and gravel, um, lime, perlite, lead,
pyrites, zinc, clays.

SantaCruz — _ _ _________ L ) 264  Sand and gravel.

Yavapai_ __ ___________ 199,699 214,803  Copper, cement, molybdenum, silver, lime,
stone, sand and gravel, gold, clays, gypsum.

Yuma _______________ w w Sam} ;nd gravel, stone, lead, silver, copper,
go

Undistributed . _________ 9,797 12,259

Total ____________ 2,490,481 22,470,987
TRevised. W Withheld to avoid disclosi y propnetary data; included w1th “Undistribu
Includes gem stones and values 1ndxcated by symbo

2Data do not add to total shown b

Table 3.—Indicators of Arizona business activity

1980 19817 Change,

percent
Employment and labor force, annual average:
gotal civilian labor force _ thousands_. _ 1,1493  1,200.7 +45
Unemployment _ ________ d 75.4 8.9 +4.6
Employment (nonagricultural):
Min; 21.0 25.0 +19.0
154.4 159.6 +34
76.5 70.0 -8.5
Transportation and ublic utilities 513 53.8 +49
Wholesale and retail frade _ _ __________ 243.0 254.1 +4.6
Finance, insurance, real estate _ 58.2 61.1 +5.0
Services _ _ __ _____________ 207.7 216.0 +4.0
Government_ _ _ _ _ _ __ _ ___ _ ___ 201.8 199.7 -1.0
Total nonagricultural employment! ___________________ 21,0140  1,039.3 +25
Personal income:
Total  _ _ e illi $24,013  $27,087 +128
Percapita______________________ - $8,814 $9,693 +10.0
Construction activity:
Number of pnvate and public residential units authorized 36,803 33,664 -85
Value of nonresidential construction ___ __ _ $759.9 $702.9 -1.5
Value of State road contractawards _ _ __ ______ do_ $117.0 $115.0 -1.7
Shipments of portland cement to and within the Staf thousand short tons_ _. 1,457 1,479 +15
Nonfuel mineral production value:
Total crude mineralvalue - _ _ _ _ _ __ ____ ________________ millions_ . $2,471.0  $2,565.8 +3.8
Value per capita, resident population _ _ _ __ _ ______________________ 92 +5.8
Value persquaremile _ _ __ ______ _________ $21,295  $22,525 +58
PPreliminary.
Includes bituminous coal and oil and gas extractlon
2Data do not add to total shown b of i tr

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and
U.S. Bureau of Mines.
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Figure 1.—Value of mine production of copper "and total value of nonfuel mineral
production in Arizona.

Metal production increased to $2.34 bil-
lion in 1981, compared with $2.26 billion in
1980; however, as a percent of the total
value of nonfuel mineral production in the
State, the metals group dipped slightly to
91.2% in 1981 from the 91.4% in 1980. The
drop is attributed to the decrease in price of
every metal except zinc. Recovering from
the copper strike of 1980, copper and its
coproduct or byproduct metals all increased
in output; however, because of the drop in
metal prices, molybdenum, silver, and gold
all decreased in value of production.

Portland cement, sand and gravel, lime,
and crushed stone were the leading com-
modities in the nonmetals group in terms of
value. Asbestos, clays, pumice, and pyrites
each declined in value of output.

Trends and Developments.—Arizona had
a record production of copper in 1981, in
both quantity and value, despite the fall of
copper prices to the lowest point since
January 1979. High interest rates and infla-
tion induced cutbacks in the automotive,
construction, and other industries that used
copper and its byproduct metals. Weaken-
ing prices and markets for the metals re-
sulted in efforts to reduce output of some

Arizona operations early in the year. The
expected rally in the markets by fall did not
materialize, and companies curtailed pro-
duction through shutdowns, furloughs, and
extended holiday wvacations during the
fourth quarter of the year. Higher costs and
the plummeting prices of the byproduct
metals, which had sustained the Arizona
copper companies during the strike-ridden
year of 1980, led to lower profits for the
metal mining divisions of many of these
firms.

The Kennecott Corp. and Standard Oil
Co. of Ohio (Sohio) merger on June 4, 1981,
continued the trend of oil companies acquir-
ing Arizona copper operations. Arizona op-
erations that survived the takeover-rush
through 1981 included AMAX Inc., ASAR-
CO Incorporated, Newmont Mining Corp.,
and Phelps Dodge Corp.

Exploration and prospecting for gold and
silver continued throughout the year, even
though prices of the metals declined. Ran-
chers Exploration and Development Corp.
carried on its geologic mapping and surface-
sampling program at the Mystic gold prop-
erty in the Hieroglyphic Mountains near
Phoenix, Maricopa County. Hecla Mining
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Co., a 50% partner with Fischer-Watt Min-
ing Co. and Canadian Natural Resources,
Ltd., of Calgary, Alberta, had an explora-
tion project in the Oatman (San Francisco,
Gold Road) gold mining district, Mohave
County. Other companies with projects in
the area included Meridian Land and Min-
eral Co., a subsidiary of the Burlington
Northern Railroad Co., which together with
Crown Resources Corp. staked claims for
gold in the Union Pass (San Francisco)
district. In another venture with Houston
Oil and Minerals Corp., Crown Resources
acquired additional claims in the same
area.?

Stan West Mining Corp. acquired mining
properties at five sites in the Prescott-
Jerome area of Yavapai County, including
the Stan-McCabe properties in the Big Bug
mining district. The Grubstake Mine and
Development Co. explored for gold and sil-
ver at the old Grubstake Mine and the
Sorrell Top Mine in the Oro Blanco mining
district, Santa Cruz County. Houston Min-
ing and Resources, Inc., leased claims and
prospected for silver in the Tombstone and
Courtland-Gleeson region, Cochise County.
Tombstone Exploration, Inc., and State of
Maine Mining Co. continued mining and
treating silver ores near Tombstone. Ari-
zona Silver Corp. of Vancouver, British Co-
lumbia, reopened the old G.A.R. and Hulda
shafts on its White Hills property, near
Chloride, Mohave County, and cyanide vat-
leached waste dumps and tailings in the
area.

In other developments, Canadian Natural
Resources and Fischer-Watt mined and
milled silver-lead ore from the old McCrack-
en Mine properties, Mohave County, from
September 1980 to April 1981. At another
old mine, the Congress, Yavapai County,
Congress Consolidated Gold Mining Co. re-
covered gold using a cyanide-leach process.
Yuma Metals, Inc., explored the old Red
Cloud Mine in the Silver mining district
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in the Trigo Mountains, Yuma County.

The Bureau of Land Management (BLM),
in late June 1981, reopened 32,000 acres of
Federal land near Yuma for mineral explo-
ration. Located in the Muggins Mountains
east of Yuma, the 50-square-mile area was
withdrawn from public use in 1952 when it
was made part of the U.S. Army Yuma Test
Station.

Legislation and Government Pro-
grams.—On November 30, 1981, the Arizo-
na Supreme Court unanimously upheld the
constitutionality of the 1980 Groundwater
Management Act. The decision affirmed the
authority of the Arizona Department of
Water Resources to regulate the State’s
groundwater supplies in the interest of the
“public good.” Overdraft of groundwater is
a serious problem in the State, and begin-
ning in 1985, as authorized by the act, a
conservation program will be enforced on
municipal, industrial (including mining),
and agricultural water users.

The Arizona Mining Association (AMA)
estimated the Arizona copper mining indus-
try paid nearly $120 million in taxes and
royalties to the State in 1981, compared
with about $118 million in 1980. Salaries,
wages, and fringe benefits paid by the
copper companies exceeded $794 million in
1981 and over $610 million in 1980. Expend-
itures for environmental control facilities in
this industry were more than $472 million
in 1981 and over $450 million in 1980. AMA
reported that 25,446 workers. were employ-
ed in Arizona copper mining operations in
1981, compared with 26,280 in 1980. These
mines and related facilities used 214,977
acres in the State in 1981.% Federal and
State areas restricted from mineral entry
totaled 34,316,465 acres, 47.2% of the State
land area.*

The Bureau of Mines awarded contracts
and grants totaling $753,000 to organiza-
tions in the State of Arizona during fiscal
year 1981.

REVIEW BY NONFUEL MINERAL COMMODITIES

METALS

Copper.—Surpassing the high achieved
in 1979, copper set a new record in both
quantity and value of production in 1981,
recovering from the 1980 strike-induced
slump in output. Output increased 35%;
however, because of the drop in copper price
from an average $1.02 in 1980 to an average
$0.85 per pound in 1981, the value of copper
production gained only 12%.

Of total copper production, 849,972 met-

ric tons was recovered from processing
184,366,575 metric tons of ore treated by
concentration; 61,982 metric tons from
electrowinning 7,332,848 metric tons of cop-
per ore; 55,328 metric tons from heap or vat
leaching 4,859,345 metric tons of ore; 209
metric tons from 109,716 metric tons of
direct-smelting copper ore; 63,650 metric
tons from precipitates from ‘“waste dump”
or in-place leaching; and 4,975 metric tons
of precipitates from leaching ore.
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Copper was produced from 44 operations
in Cochise, Gila, Greenlee, Maricopa,
Mohave, Pima, Pinal, Yavapai, and Yuma
Counties. Of these, 22 were large-scale oper-
ations producing over 100,000 tons of copper
ore and/or precipitates per year. The larger
operations are discussed in the following
section where all quantities noted are in
terms of short tons unless otherwise identi-
fied.

Amoco Minerals Co., a subsidiary of Stan-
dard Oil Co. (Indiana), acquired Cyprus
Mines Corp. in June 1980. During 1981,
Cyprus Mines Corp., the operating subsid-
iary of Amoco, continued to manage Cyprus
Bagdad Copper Co., Cyprus Pima Mining
Co. (now owned 75.01% by Amoco and
24.99% by Utah International Corp., a divi-
sion of General Electric Co.), and Cyprus
Johnson Copper Co.

The Cyprus Bagdad installation, 120
miles northwest of Phoenix, Yavapai Coun-
ty, comprised the Cyprus Bagdad open pit
mine, a 54,000-ton-per-day (tpd) concentra-
tor, and a solvent extraction-electrowinning
plant (SX-EW). In 1981, the company’s on-
going $95 million construction project in-
cluded purchasing seven dump trucks and
two power shovels for the mine, completing
the concentrator expansion from 40,000 to
54,000 tpd, and adding 198 residences for a
total of 783 at the Bagdad townsite.

At Tucson, the Cyprus Metallurgical Pro-
cess Corp. completed testing its Cymet hy-
drometallurgical process for producing
high-purity copper from concentrates. Ores
from Cyprus Bagdad were tested at the pilot
plant, and a decision on the commercial use
of the process will be reached after a review
of the engineering data. Bagdad had no
smelter; its concentrates were shipped to
the Phelps Dodge smelter at Hidalgo, N.
Mex.

Cyprus Pima operated an open pit copper
mine and a 32,500-tpd concentrator about
16 miles south of Tucson. Plans for increas-
ing the capacity to 45,500 tpd were deferred
until the price of copper improves. The
company extended its Christmas shutdown
from 4 to 9 days, cutting its December
copper production approximately 33%. Nor-
mal employment was about 737 workers.

Cyprus Johnson exchanged, with the
BLM, two parcels of land in Graham and
Cochise Counties for 769.96 acres adjacent
to the Cyprus Johnson Mine near Benson,
Cochise County.

According to the Standard Oil Co. (India-
na) 1981 annual report, copper production
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for all its Amoco mineral operations was
more than 234 million pounds, a 21% in-
crease over that of 1980. Standard’s copper
ore reserves, including all of its Arizona
properties, were 554 million tons at an
average grade of 0.475% in 1981, compared
with 444 million tons at an average grade of
0.493% in 1980.

The Anamax Mining Co., owned equally
by AMAX and Anaconda Minerals Co. (for-
merly Anaconda Copper Co.), a wholly own-
ed subsidiary of the Atlantic Richfield Co.,
operated the Twin Buttes Mine 25 miles
south of Tucson, Pima County. The Twin
Buttes complex comprised an open pit mine,
a 40,000-tpd sulfide ore concentrator, a
10,000-tpd ion-exchange electrowinning
plant for processing solutions from leached
oxide ores, and a uranium oxide extraction
plant.

In response to declining markets, Ana-
max, early in November, terminated about
172 employees indefinitely. As many as
1,532 production workers were employed at
the operation early in 1981.

The Eisenhower Mining Co., under an
Anamax and Asarco general partnership,
mined the Palo Verde copper deposit north
of the Twin Buttes Mine between Asarco’s
Mission and San Xavier Mines. Asarco op-
erated the mine; ores from each partner’s
interest in the Eisenhower property were
crushed and then treated either at Asarco’s
Mission concentrator or transported over a
6.5-mile conveyor system for treatment at
the Anamax Twin Buttes concentrator. In
1981, Anamax estimated its share of re-
serves at Eisenhower (Palo Verde deposit)
to be 112 million tons, averaging 0.55%
copper; Asarco estimated its share of re-
serves to be 35 million tons of 0.74% copper
and 0.14% silver.

Asarco owned and operated the Mission
and San Xavier open pit mines and the
Mission 22,500-tpd concentrator near Sa-
huarita, Pima County, about 15 miles south
of Tucson; the Sacaton open pit mine and
11,000-tpd concentrator about 5 miles north
of Casa Grande, Pinal County; and the
Silver Bell open pit mine and 11,400-tpd
concentrator at Silver Bell, Pima County, 38
miles northwest of Tucson. Concentrates
were processed through the Asarco-owned
Hayden smelter at Hayden, Pinal County.

The 1981 Asarco annual report listed
production as follows at its Arizona proper-
ties: Mission treated 4,779,000 tons of ore in
1981 and recovered 33,600 tons of copper,
555,000 ounces of silver, and 537,000 pounds



60

of molybdenum, compared with 1,118,000
tons of ore treated and 7,300 tons of copper,
89,000 ounces of silver, and 71,000 pounds of
molybdenum recovered in 1980.

Sacaton treated 4,103,000 tons of ore and
recovered 21,000 tons of copper, 172,000
ounces of silver, and 3,334 ounces of gold in
1981, compared with 3,819,000 tons of ore
treated and 16,100 tons of copper, 124,000
ounces of silver, and 2,504 ounces of gold
recovered in 1980. ’

Silver Bell treated 3,689,000 tons of ore
and recovered 23,300 tons of copper, 221,000
ounces of silver, and 236,000 pounds of
molybdenum in 1981, compared with
2,205,000 tons of ore treated and 12,900 tons
of copper, 88,000 ounces of silver, and
195,000 pounds of molybdenum recovered in
1980.

San Xavier treated 1,740,000 tons of ore
and recovered 8,600 tons of copper, 81,000
ounces of silver, and 32,000 pounds of mo-
lybdenum in 1981, compared with 502,000
tons of ore treated and 2,100 tons of copper,
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19,000 ounces of silver, and 28,000 pounds of
molybdenum recovered in 1980.

In its 1981 Form 10K Annual Report (10K
Report) submitted to the Securities and
Exchange Commission, Asarco estimated
mineral reserves at its Arizona properties,
as of December 31, 1981, as follows: San
Xavier, 163.7 million tons of 0.52% copper
and 0.06 ounce of silver per ton; Mission,
89.6 million tons of 0.76% copper and 0.14
ounce of silver per ton; Silver Bell, 22.7
million tons of 0.68% copper and 0.07 ounce
of silver per ton; and Sacaton, 22.5 million
tons of 1.06% copper.

At the Mission Mine, the company neared
completion of a 2-year $32 million capital
investment project that included pur-
chasing twenty 170-ton trucks, constructing
five shop bays for truck maintenance, in-
stalling larger copper flotation cells, modi-
fying the molybdenum flotation circuit, and
adding solar water heat and women’s facili-
ties to the employee change house.

Table 4. —Arizona: Production and value of copper in Arizona and the United States

Arizona copper production U.S. copper production Arizona
Year Q(;lnar:ﬁ::y Value Q(nufel:g? Value l:?‘rl‘}egt
€
(thousands) (thousands) copper
tons) tons) production
917 _____ 838,038 $1,234,168 1,364,374  $2,009,297 614
o ________________°7C 891,405 1,306,866 1,357,586 1,990,323 65.7
979 _____________________C 946,002 1,940,211 1,443,556 2,960,676 65.5
9807 _________________________ 770,118 1,738,908 1,181,116 2,666,931 65.2
98 _______ 1,040,813 1,953,142 1,538,160 2,886,440 67.7
TRevised.
Table 5.—Arizona: 15 leading copper-producing mines in 1981, in order of output
Rank  Rank
in in Mine County Operator Source of copper in 1981
1981 1980
1 1 Morenci ___ Greenlee _ _ _ Phelps Dodge Corp _ __ __ Copper ore and precipitates.
2 5  San Manuel Pinal _____ Magma Copper Co_ _ _ _ _ _ Copper ore.
3 4 RayPit____ —__—do ___ Kennecott Copper Corp_ _ _ Copper ore and precipitates.
4 3 Twin Buttes _ Pima _ __ __ Anamax MiningCo _ _ _ _ _ Copper ore.
5 1 Pinto Valley_ Gila_ _____ Cities ServiceCo_ _ _ _ _ _ _ Copper ore and precipitates.
6 2  Sierrita_ __ _ Pima _____ DuvalCorp __ ________ Copper ore.
7 6 d____ Yavapai _ __ Cyprus Bagdad Copper Co _ Do.
8 8 Inspiration _ Gila_ _____ lng)iratioao Consolidated Copper ore and precipitates.
pper Co.
9 9  Eisenhower _ Pima _ ____ Eisenhower Mining Co _ _ _ Copper ore.
10 13 M; inal _ __ __ CopperCo_ _ _ ___ Do.
(guperior).
11 10 Pima __ ___ Pima _ ____ Cﬁprus Pima Mining Co _ _ Do.
12 11  New Cornelia ——e—do ___ P elﬁx,Dodge Corp _____ Do.
13 ission_ _ _ _ ———do ___ ASA Incorporated _ _ _ Do.
14 Silver Bell _ _ ———_do ___ meedo____________ Copper ore and precipitates.
15 15 Sacaton Unit Pinal __ ___ ———do____________ Copper ore.
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Table 6.—Arizona: Material handled and copper produced at
16 leading copper open pit and underground mines

Waste maSrial
remove .
Ore mined (excluding material m':a':fll u]f:ed Total copper
Mi (thousand placed in leach (thousand ps produced!
ine metric tons) tho un::!r:l n)xetric metric tons) (metnc tons)
tons)
1980 1981 1980 1981 1980 1981 1980 1981
16,051 26,b73 11,832 15,735 14,983 26,873 120,659 175,931
10,142 13,441 __ __ 29,946 25,294 76,360 104,887
10,006 211,362 29,209 235,942 2,020 21,162 84,283 93,455
Pinto Valley ___ 10,037 17,278 __ __ 16,299 29,417 42,416 80,457
Sierrita _ _____ 32,086 32,986 35,612 25,205 __ 7,219 93,666 79,531
Bagdad ___ 13,771 13,421 19,712 23,416 863 588 58,024 64,869
Inspiration 3,795 6,088 NA 9,349 NA 6,740 32,779 ,427
Eisenhower 6,602 1,305 17,109 14,452 . - 30,867 40,777
Pima____ 6,630 10,356 47,343 31,659 - - 26,821 38,607
New Cornel 6,388 8,809 8,126 4,295 _— . 26,224 34,135
Mission __ _ 1,013 4,335 3,548 8,713 __ —_ 6,646 30,487
Silver Bell __ _ _ 2,000 3,351 2,019 3,400 1,071 1,323 11,698 21,104
Sacaton ______ 3,465 3,722 7,668 4,844 —— __ 14,603 19,064
Esperanza_ _ _ _ _ 5,504 5,687 1, 410 4,225 2,715 6,875 21, 182 19,531
UNDERGROUND
San Manuel _ __ 12,522 20,138 20 64 _— - 72,696 115,739
Magma (Superior) 505 927 93 160 . - 21,886 40,082
TRevised. NA Not available.
1Gross metal content.
2Wet weight.

Table 7.—Arizona: Mine production (recoverable) of gold, silver, copper,
lead, and zinc, by county

Lode Material Gold Silver
County produc onaton Troy Troy
ing! (metric tons) ounces Value ounces Value
1979, total _ _ _ - _ ___________ 42 185,485,876 101,840 $31,315,805 7,478,942 $82,941,467
33 155,244,137 79,631 48,778,766 6,267,588 129,363,016
7 25,933,646 A (@) 422376 4,442,707
15 84,246,956 A () 4,094,673 43,069,286
9 39,946,963 Q) 3 1,672,223 17,589,062
2 15,232 194 89,170 711 8,109
16 46,926,244 100,145 46,030,650 1,865,188 19,618,738
49 197,069,041 100,339 46,119,820 8,055,231 84,727,902
Copper Lead Zinc
n i : Total val
Metric  yaie ~— Metric  ygye Metric  yp,, ORI YN
1979, total _ __ _____________ 946,002 $1,940,211,347 354 $410,996 w w w
1980, total™_ _ _ _____________ 770,118 1,738,907,764 162 151,849 w w w
1981:
Gila__________________ 147,404 216,612,250 (@) (@) A (W) $284,068,184
P!ma _________________ 354,675 665,566,173 (@) (@) () () 716,836,201
Pinal _________________ 278,753 523,095,165 A 3 (G} () 562,884,238
Yuma_ _ _______________ @ (O] 18 14,878 () () 113,000
Undistributed® _ __________ 259,981 487,867,946 975 784,959 138 $135,270 521,022,740
Total __ ____________ 1,040,813  1,953,141,534 993 799,837 138 135,270 2,084,924,363
TRevised. W Withheld to avoid discl pany proprietary data.
‘Operanons at which metals were recovered from tailings are not counted as mines.
3Included in “Undistributed.”

SIncludes Cochise, Greenlee, M,arieog, Mohave, and Yavapai Counties and items indicated by footnote 2 combined to
avoid disclosing company proprietary data.
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Table 8.—Arizona: Mine production (recoverable) of gold, silver, copper,
lead, and zinc in 1981, by class of ore or other source material

Maberial Copper

Number sold or Gold Silver Lead Zinc
Source .of treated (troy (troy (metric (metric (metric

mines? (metrictons) OuDces) ounces)  tons)  tons)  tons)
7 1,527 204 w w w -

3 13,473 1,850 3110,848 - - -

10 111,218 367 203,601 - w w w

19 126,218 2,421 314,449 w w w

28 196,668,266 95,496 17,565,368 4972,466 3993 3138

2 3,572 9 1,907 w w w

30 196,671,838 95,505 7,567,275 5972,466 3993 3138

1 158,257 2,413 173,507 362 w _—

6 112,730 —— __ 68284 __ __

17 270,986 2,413 173,507 68,347 w -

49 197,069,041 100,339  8,055,2311,040,813 993 138

W Withheld to avoid disclosing company proprietary data.

Detail will not add to total shown because some mines produce more than one class of material. Operations from which
metals are recovered only from tailings or precipitates are not counted as producing mines.

3Includes material that was leached.

3Includes col data indicated by symbol W to avoid disclosi Vs proprietary data.
“Includes copper d from i of ore leached

5Does not include copper from lead ore.

éCombined to avoid di proprietary data.

7Data may not add to totals shown b of independent rounding

Table 9.—Arizona: Mine production (recoverable) of gold, silver, copper, lead, and zinc
in 1981, by type of material processed and method of recovery

Type of material Gold Silver Copper Lead Zinc
processed and method (troy (troy (metric (metric (metric
of recovery ounces) ounces) tons) tons) tons)
Lode:
Cyanidation ___ __________ 1913 11,592 —— _— -
Acid leaching (vat, tank, heap) _ _ — _ 2122,286 __ —_
Smelting of concentrates __ __ _ 95,481 7,694,911 849,972 895 137
Direct smelting of:
Ore. —______________ 2,432 185,521 3211 398 1
Precipitates _ __ _______ __ _ 268,284 _— .
ings_____________ 41,513 4173,207 ) ® =
Total _ _ __ ________ 3,945 358,728 68,556 98 1
Grandtotal ________ 100,339 8,055,231 61,040,813 993 138
1Includes metal recovered by cyamdat:on process.
3Includes copper ed by el P
3Includes metal recovered from

tailings.
“Does not include metal recovered from tailings by cyanidation process.
5Combined with metal recovered by direct smelt.mg of ore to avoxd disclosing company proprietary data.

®Data do not add to total shown b of i

The company shut down its Sacaton un-
derground project in September 1981; how-
ever, the surface mine and mill at Sacaton
remained in operation. High construction
costs and excess water halted Sacaton’s
underground exploration and development
program for the third time since its incep-
tion. Fifty to sixty contract workers on the
building program were terminated.

Asarco, on December 23, 1981, closed its
Silver Bell Mine. About 240 workers were
affected by the cutback. Asarco reported

16% of the unit’s total production continued
to be recovered from leach dumps. On the
same day, workers at the Mission and
Sacaton open pit operations were given
extended holidays until January 4, 1982.

On June 22, 1981, a judge in the U.S.
District Court for Arizona signed a consent
decree between Asarco and the Environ-
mental Protection Agency (EPA) setting
forth emission limitations for sulfur dioxide
and particulates for the Hayden smelter. At
a cost of $132.6 million, a new furnace and
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related equipment will be constructed at
the Hayden smelter site, in addition to a
new acid plant, water-treatment plant, and
upgrading of the present acid plant. Envi-
ronmental restrictions and resultant inter-
mittent curtailment of smelter operations
have prevented the smelter from reaching
its rated annual capacity of 175,000 tons of

blister copper; during the year, the com--

pany recovered 110,200 tons.

In October, Asarco secured $30 million in
tax-exempt bonds from the Industrial De-
velopment Authority of Gila County; part of
the $80 million to $88 million needed to
construct the pollution-control facilities.

The Miami operations of Cities Service
Co. included the Pinto Valley open pit mine,
a 50,000-tpd concentrator, and a new 33,000-
pound-per-day SX-EW plant about 6 miles
west of Miami, Gila County; and at Miami,
another SX-EW plant that treated leach
solutions from the company’s old under-
ground Miami copper mine. Leaching oper-
ations were also continued through the year
at the old Copper Cities property in the
Miami area.

According to the Cities Service 1981
annual report, the company recovered
165,100,000 pounds of copper from its mill-
ing facilities at its Miami operations,
19,522,000 pounds of copper from its leach-
ing plants, and a record 1,393,000 pounds of
molybdenum in concentrate. In 1981, cop-
per production was up substantially over
that of 1980 when the copper strike shut
down the Pinto Valley Mine and mill for 18
weeks. The company estimated proven and
probable reserves at its Miami properties on
September 30, 1981, at 404.6 million tons of
ore of 0.447% copper, 398.6 million tons at
the Pinto Valley open pit mine, and 6
million tons at its Miami East underground
mine scheduled to begin production the

.third quarter of 1982.

During the year, the company completed
constructing the new $26 million SX-EW
plant on an 8-acre site just west of the Pinto
Valley No. 2 tailings pond. The plant is
scheduled to produce about 11 million
pounds of copper cathode per year.

Development work at the Miami East
underground mine continued with produc-
tion expected in the fall of 1982. Reserves
are an estimated 6 million tons of sulfide
ore averaging 3.14% copper.*

On May 19, 1981, Cities Service announc-
ed plans to sell its Miami Copper operations
in Arizona and its Industrial Chemical Div.
at Copperhill, Tenn. The company reported
that copper production from its
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Arizona mining operations in 1981 was a
record 184.6 million pounds because of hlgh-
er average ore quality and lmprovements in
recovery.

Duval Corp., a subsidiary of Pennzoil
Corp., operated the Sierrita and adjacent
Esperanza open pit copper-molybdenum

- mines about 30 miles south of Tucson, Pima

County, and the Mineral Park surface
copper-molybdenum mine, 15 miles north-
west of Kingman. Ores were processed
through concentrators at each mine; Sierri-
ta had a design capacity of 82,500 tpd,
Esperanza, 15,000 tpd; and Mmeral Park,
19,000 tpd.

The company’s concentrates and precipi-
tates were sold as such, processed at the
Duval Copper Leach Electrolysis and Re-
generation (CLEAR) process hydrometallur-
gical plant near the Sierrita property, or
toll smelted and refined by others for rede-
livery and marketing by Duval. Operated at
99% of its 40,000-ton-per-year (tpy) capacity
in 1981, the CLEAR plant manufactured
copper crystals electrolytically from concen-
trates produced at the Sierrita and Esperan-
za Mines and from precipitates recovered at
the Esperanza and Mineral Park Mines.

According to the Pennzoil 1981 annual
report, copper production at Duval’s Ari-
zona and Nevada operations dropped from
275,003,000 pounds in 1980 to 246,770,000
pounds in 1981; the molybdenum coproduct
production fell from 23,509,000 pounds to
21,855,000 pounds in 1981; and byproduct
silver output increased in 1981.

As of December 31, 1981, the company
estimated reserves at Sierrita were 366
million tons of ore containing 0.3% copper
and 0.035% molybdenum; at Esperanza 49
million tons of ore of 0.27% copper and
0.034% molybdenum; and at Mineral Park
36 million tons of 0.17% copper and 0.054%
molybdenum. .

Beginning December 14, 1981, Duval
curtailed operations at all of its copper-
molybdenum facilities in Arizona. The
CLEAR plant, however,, remained open to
treat the inventory of copper concentrates.
Production was expected to resume in 3
months. Of the 2,505 workers at the Sierrita
and Esperanza operations, about 1,335 were
laid off. At the Mineral Park Mine, Mohave
County’s largest employer, 283 of the 434
workers normally employed were laid off.

Inspiration Consolidated Copper Co. op-
erated the Thornton, Live Oak, Red Hill,
and Joe Bush open pit copper mines at
Inspiration; a heap leach at the upper and
lower Ox Hide Mines about 8 miles west of
Inspiration; and the Christmas open pit
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mine about 35 miles southeast of Inspira-
tion, Gila County. Inspiration Consolidated
is a subsidiary of Plateau Holdings, Inc.,
which is jointly owned by Hudson Bay
Mining and Smelting Co., Ltd., and Miner-
als and Resources Corp., Ltd. Principal
plants of Inspiration in the Miami area
include crushing facilities, a 20,000-tpd con-
centrator, a 20,000-tpd vat leaching plant,
precipitation and solvent extraction plants,
an electrowinning plant, a smelter with an
annual capacity of 150,000 tons of blister
copper, a sulfuric acid plant, a 72,000-ton-
annual capacity electrolytic refinery, and a
rod-fabricating plant. In 1981, besides treat-
ing its own material, the smelter and
electrorefinery processed . approximately
76,000 tons of copper for toll customers.

Productivity at the Inspiration Mine was
improved by (1) the use of six leased 170-ton
haulage trucks, (2) upgrading concentrator
performance, (3) the smelter modification
project begun April 1, (4) installation of a $3
million instrumentation monitoring system,
and (5) operating the rod plant at 47.3%
above its original design capacity.

The modernization, expansion, and envi-
ronmental control project at Inspiration
was financed in part by $90 million of Gila

County Industrial Development Authority.

20-year pollution control revenue bonds. In
the 10 years ending December 31, 1981, the
company had made capital expenditures of
more than $97 million for pollutlon-control
facilities at its smelter.

The Inspiration Consolidated 1981 annual
report estimated reserves at the Inspiration
area mines, as of December 31, 1981, were
221 million tons of 0.51% copper; at the
Christmas open pit mine, 8 million tons of
0.63% copper, and at the inactive Christmas
underground mine, 20 million tons of 1.78%
copper; at the inactive Ox Hide Mine, 29
million tons of 0.3% copper; and at the
inactive Sanchez Mine, 79 million tons of
0.36% copper.

In mid-December, the company announc-
ed plans to suspend operations at its Christ-
mas Mine in Gila County and at its Sanchez
project near Safford, Graham County, and
to cut back 10% of its hourly employees at
Miami early in 1982. At yearend, the com-
pany employed 2,181.

On June 4, 1981, at a cost of $1.77 billion,
Kennecott was acquired by Standard Oil Co.
of Ohio (Sohio), which is in turn 53% owned
by British Petroleum Co. In Arizona, Ken-
necott Minerals Co., a subsidiary of Ken-
necott Corp., operated the Ray Mines Div.
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The facilities included an open pit copper
mine; a 15,000-tpd silicate ore vat leach, an
electrowinning copper réfinery, and a sol-
vent extraction plant near Ray, Pinal Coun-
ty; and 22 miles to the southeast, a 27,000-
tpd concentrator, a smelter with an annual
capacity of 80,000 tons of copper anodes,
and a sulfuric acid plant at Hayden, Gila
County.

The Sohio 1981 10K Report stated the
Ray Mines Div. mined, milled, and treated
14,816,000 tons of ore in 1981 compared with
11,180,000 tons in 1980. The average grade
of ore mined in 1981 was 0.969% copper
compared with 0.916% in 1980. Copper re-
covered from all sources in 1981 was 111,267
tons compared with 84,269 tons in 1980. In
1981, reserves at the Ray pit were an
estimated 606 million tons of ore of 0.7%
copper -and 0.010% MoS.; Ray silicate cop-
per reserves were 226 million tons of ore of
0.68% copper.”

‘Normally employing about 2,050 workers
at its mine, mill, and smelter, the company
cut back about 250 workers on March 1,
1981. In late December 1981, plans were
announced to shut down production 3 to 8
weeks for maintenance in July 1982; about
600 workers would be affected in the action.

During the year, Kennecott began study-
ing a modernization project at Ray, to
expand the mill capacity to 80,000 tpd.®

Magma Copper Co., a subsidiary of
Newmont Mlmng Corp., had two major
operations in Pinal County, one at San
Manuel, 43 miles northeast of Tucson, the
other at Superior, 60 miles east of Phoenix.
The San Manuel Div. included an under-
ground mine, a 64,000-tpd concentrator; a
smelter with 200,000 tons annual capacity
of anode copper, a 200,000-ton-annual-
capacity refinery, and a 125,000-tpy con-
tinuous cast-rod mill.

San Manuel production returned to nor-
mal levels in 1981, following a labor strike
and a mine fire in 1980. Mine ore produc-
tion, according to the Newmont 1981 annu-
al report, reached 22,198,000 tons of 0.635%
copper in 1981, compared with 13,803,000
tons of 0.65% copper in 1980. Smelter oper-
ations were curtailed periodically to comply
with air-quality standards resulting in an
11.8% reduction of throughput in 1981 ver-
sus 9.5% in 1980. Development work on the
Kalamazoo project, scheduled for produc-
tion in 1983, was halted at yearend.

Magma Copper estimated ore reserves at
San Manuel, including the Kalamazoo
Mine, were 704 million tons averaging
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0.707% copper at the end of 1981, compared
with 653 million tons averaging 0.716%
copper in 1980.

Following the copper industry pattern in
1981, Magma Copper shut down its oper-
ation from December 24, 1981, to January 2,
1982, for a Christmas maintenance program
at the San Manuel and Superior Mines:

The company annual report showed the
Superior Div. mined and milled 1,022,000
tons of ore averaging 4.48% copper in 1981,
compared with 556,800 tons of 4.32% copper
in 1980. Approximately 42,460 tons of cop-
per, 610,800 ounces of silver, and 19,300
ounces of gold were recovered. Estimated
reserves in 1981 at Superior were 5 million
tons averaging 5.52% copper, compared
with 6 million tons of 5.5% copper in 1980.

Noranda Lakeshore Mines, Inc., subsid-
iary of Noranda Mines, Ltd., of Toronto,
Canada, operated the Noranda Lakeshore
Mine 28 miles southwest of Casa Grande, on
the Papago Indian Reservation, in Pinal
County. The company continued developing
its underground block-cave operation. Ac-
cording tothe Noranda 1981 annual report,
severe ground conditions required steel sup-
ports in virtually every heading. The result-
ing ore-draw scheduling in the mine caused
difficulties that reduced ore production to
82% of that planned. Ores mined from the
oxide ore body were vat leached, and after
problems with excessive fines were solved,
copper recovery exceeded forecasts for the
last 5 months of the year. An $8 million
solvent-extraction plant, which was brought
onstream in June, contributed to improved
copper recovery rates and treatment costs.

In 1981, Noranda reported treating
1,767,000 tons of ore and recovering 13,035
tons of copper in cathodes. Reclassification
of oxide ore at the Lakeshore Mine reduced
its reserves estimate from 22 million tons of
1.21% copper in 1980, to 17 million tons of
1.17% copper in 1981; sulfide tactite ores in
1981 were estimated to be 9 million tons of
1.35% copper, and sulfide porphyry ores
were estimated to. be 41 million tons of
0.65% copper. Production from the sulfide
ore body will not begin until economically
feasible.

Phelps Dodge Corp. ranked first in the
State in total copper production. During the
year, Phelps Dodge operated the Morenci
open pit mine 169 miles northeast of
Tucson, Greenlee County; the New Cornelia
open pit mine at Ajo, Pima County, 106
miles southeast of Phoenix; and the Copper
Queen Branch, which recovered copper pre-
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cipitates by leaching low-grade material at
the permanently closed Lavender Pit Mine
at Bisbee, Cochise County.

At Morenci, the installations included the
Morenci Mine and a 60,000-tpd concentra-
tor, the adjacent Metcalf Mine with a
40,000-tpd concentrator, and a smelter
with an annual capacity of 160,000 tons of
product. Low-grade material was usually
leached at both Morenci and Metcalf, and
precipitates were processed-at the Morenci
smelter. The Metcalf Mine was shut down
at the end of 1980, and beginning in 1981,
the Morenci Mine supplied both the Moren-
ci and Metcalf concentrators. The arrange-
ment lowered the overall waste-to-ore ratio
and temporarily increased the grade of ore
delivered to the concentrators. Morenci in-
stalled two additional banks of 1,000-cubic-
foot flotation cells in the mill. The tailings
leach plant at Morenci was not operated
during 1981.

The New Cornelia operation at Ajo in-
cluded the mine, a 34,000-tpd concentrator,
and a smelter that has an annual capacity
of more than 50,000 tons of product. Expan-
sion of the New Cornelia pit continued. The
first product from the molybdenite recovery
plant, completed ‘in November 1980, was
shipped January 26, 1981. :

The Phelps Dodge 1981 annual report
showed production of recoverable copper at
the Morenci, Ajo, and Bisbee properties
reached 233,800 tons of copper in 1981,
compared with the 165,100 tons of copper
produced in strike-affected 1980. Production
in 1981 was lower than that of 1979 because
of the Metcalf Mine shutdown, operating
schedules were reduced at Morenci begin-
ning March 1981, and summer vacations
and December holiday shutdowns were ex-
tended at Morenci and Ajo.

In other developments, Phelps Dodge
purchased the Western Copper Property
from the Hanna Mining Co. on April 1,
1981. The $10 million purchase included 81
patented claims covering 1,862 acres east
of the Morenci Mine and adjacent to the
Metcalf. Phelps Dodge had leased the prop-
erty from Hanna since 1961.

At midyear, Phelps Dodge established the
Small Mines and Development Div. to de-
velop and explore small mines.
Enterprises’ Ash Peak Mine east of Safford
was leased by the company, and the si-
liceous silver-bearing ore was shipped for
use as flux at the Morenci smelter. The old
Campbell and Shattuck Mines at Bisbee
were under an exploration and mining pro-
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gram during 1981.° The company reached
an agreement with Verde Exploration, Ltd.,
to reopen the Edith shaft of the United
Verde Extension Mine (Daisy Mine) at Je-
rome, Yavapai County, which had been
closed since 1938. During the year, Phelps
Dodge expended an additional $8 million
developing its low-grade sulfide copper de-
posit near Safford.

A consent decree negotiated with the
EPA on the Morenci and Ajo smelters’ air-
quality compliance programs was approved
by the Federal District Court in Arizona on
October 15, 1981. Deferred compliance or-
ders required Phelps Dodge to bring sulfur
dioxide and particulate emissions into com-
pliance with certain regulations under the
Clean Air Act by January 1, 1985, at Moren-
ci and by December 31, 1985, at Ajo. Con-
struction of a 500-tpd smelter using the new
oxygen sprinkle process began at Morenci
in May 1981. By yearend, Phelps Dodge had
spent $17.4 million on compliance programs
at Morenci; total cost is expected to be about
$185 million.

No major expenditures on the compliance
program at Ajo are necessary until early
1983, and the company was evaluating the
possibility of closing that smelter instead of
spending the estimated $45 million dollars
required to complete the program.

Phelps Dodge asked for a variance at the
Douglas smelter to allow the same sulfur
dioxide emissions limitation requirements
until yearend 1982. If a second nonferrous
smelter order were granted at Douglas, the
smelter could be operated under current
Federal law until December 31, 1987. The
company said that costs of bringing this
smelter into compliance with 1981 air-
quality standards would inevitably force the
company to close the operation.

Sulfuric acid was a byproduct of smelter
output at the Ajo and Morenci plants in
Arizona and the plant at Hidalgo in New
Mexico. Approximately 901,000 tons of sul-
furic acid was produced at these facilities in
1981, and 882,100 tons was sold at prices
below the cost of production.

Ranchers Exploration and Development
Corp. owned and operated the Bluebird
Mine, Gila County. Low-grade ore was open
pit mined, leached with sulfuric acid, and
the resulting copper-bearing solutions were
processed through a SX-EW plant. Mining
and construction of leaching heaps were
halted in July 1981; copper, however, con-
tinued to be recovered throughout the year
from previously built heaps.
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According to the company annual report
for the fiscal year ending June 30, 1981,
copper production at the Bluebird Mine
increased from 12,189,249 pounds of copper
cathodes in 1980 to 13,598,470 pounds in
1981. Reserves were estimated to be 65
million tons of ore averaging 0.53% copper.

The Old Reliable Mine near Mammoth,
Pinal County, was closed in 1981 after
producing 424,603 pounds. of cement copper
during Ranchers’ fiscal year; in the 1980
fiscal year, 1,850,057 pounds of copper was
produced. The mine was the first copper
deposit in the United States to be blasted on
a large scale and leached entirely in place.

Gold.—Gold continued to be recovered
principally as a byproduct of Arizona
copper production. After the 1980 copper
strike, the quantity of gold produced in 1981
increased 26%, almost recovering to its 1979
level. The value of gold production, howev-
er, declined over 5% because of the drop in
the price of gold from an average unit price
of $612.56 per troy ounce in 1980 to $459.64
per troy ounce in 1981. Listed, in order of
production, copper operations at San
Manuel, Morenci, Magma (Superior), New
Cornelia, Pinto Valley, Sacaton, Christmas,
Bagdad, Twin Buttes, Sierrita, Pima, Inspi-
ration, Ray, and Mineral Park collectively
recovered 95% of the gold produced in the
State.

The higher gold and silver prices in 1980
stimulated the exploration and develop-
ment of small mines (under 100,000 tons of
material treated) during 1981. Twenty-two
small operations recovered gold. Notewor-
thy was Congress Consolidated Gold Mining
Co.’s recovery of gold by leaching dumps
near the old Congress Mine, Yavapai Coun-
ty. ’

Lead.—Arizona output of lead in 1981
increased 513% over that of 1980, and the
value of lead produced rose 426% even
though the average unit price of lead
dropped from $0.4246 per pound in 1980 to
$0.3653 per pound in 1981. The increase in
lead production was attributed to resump-
tion of operations after the 1980 copper
strike; a brief rally in the price of lead after
7 major lead mines in Missouri were shut
down by a midyear, 12-week strike; the
reopening of 13 precious and base metal
mines; and a shortage of lead scrap. Large
copper producers accounted for more than
51% of lead produced in the State. Listed, in
order of output, major lead producers were
the McCracken, Silver Bell, Sierrita,
Tiger, Mission, Mineral Park, Pinto Valley,
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Eisenhower, Hull, Sacaton, and San Xavier
mines. Thirteen small mines and eight
large copper mines recovered lead in the
State.

Molybdenum.—Ranked second in produc-
tion after Colorado, Arizona shipped 30% of
the Nation’s molybdenum in 1981. All mo-
lybdenum was recovered as a byproduct or
coproduct of copper production. Copper op-
erations shipping molybdenum ore and con-
centrates were, in descending order of pro-
duction, Sierrita, San Manuel, Mineral
Park, Twin Buttes, Esperanza, Bagdad, Pi-
ma, Pinto Valley, Ray, Mission, Inspiration,
Eisenhower (Palo Verde), and Silver Bell.
Sixty-six percent of the State’s molybdenum
production éame from Pima County. Stimu-
lated by high prices and demand for molyb-
denum the past several years, many copper
operations in Arizona had installed new
molybdenum circuits or reactivated old
ones. In 1981, the nationwide oversupply of
molybdenum and resultant lower prices
were reflected in Arizona's insignificant
0.39% increase in the amount of molybde-
num ore and concentrates shipped, and a
25% decrease in the value of those ship-
ments. The average producer’s price per
pound of molybdenum contained in tech-
nical-grade molybdic oxide dropped from
$9.70 in 1980 to $6.85 in 1981.

Rhenium.—A rhenium product was
scheduled to be recovered for the first time
in Arizona at Duval’s Sierrita Mine. Ammo-
nium perrhenate, a compound of rhenium,
was to be obtained as a byproduct of roast-
ing molybdenum concentrates. Production
of about 8 pounds of ammonium perrhenate
per day was expected from the new facility
that was to come online in October of 1981
and, if operated daily, would produce
2,600 pounds of the rhenium compound per
year.!® By yearend, however, the plant had
not yet attained marketable ammonium
perrhenate production. In 1980, the average
price per pound of metal powder (99% pure
perrhenic acid) was $1,500; however, in
1981, the price dropped to $675. More than
929% of rhenium production in the Nation
was used in platinum-rhenium catalysts for
low-lead and lead-free high-octane gasoline.

Silver.—Arizona achieved a record output
of silver in 1981; not since the depression
years of 1936 and 1937 was as much silver
produced. The value of silver production,
however, decreased about 34% from the
record high set in 1980, as the average
annual price of silver plunged from $20.63
per troy ounce in 1980 to $10.52 per troy
ounce in 1981.
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Ranking second in output after Idaho, the
State produced 20% of the Nation’s silver.
The following large open pit operations
recovered 94% of the precious metal as a
byproduct of their 1981 copper production:
Twin Buttes, Sierrita, Morenci, Eisenhower
(Palo Verde), Magma (Superior), San Man-
uel, Mission, Bagdad, Pima, Ray, Pinto
Valley, Silver Bell, Mineral Park, New
Cornelia, Sacaton, San Xavier, Christmas,
and Inspiration. Thirty small operations
also produced silver, about one-half as pre-
cious metal mines and the rest as precious
and base metal operations. In 1980, only
nine small mines had recovered silver.

Tungsten.—Tungsten shipments in the
State decreased in quantity but increased
slightly in value in 1981. A small amount of
tungsten was shipped by Joseph Parent
from his mine in Pima County, and by Bell
Associates from its property in Pinal Coun-
ty. Tungsten concentrates were shipped to
Union Carbide Corp. and Kennametal, Inc.

Vanadium.—Arizona vanadium produc-
tion increased slightly during 1981 when a
small amount was shipped from Mohave
County to the Energy Fuels Nuclear, Inc.,
plant at Blanding, Utah.

Zinc.—Zinc production in the State in-
creased substantially during 1981. Listed in
decreasing order of output, the following
large copper operations recovered zinc as a
byproduct of copper production: Mission,
Mineral Park, Eisenhower, San Xavier,
Sierrita, Pinto Valley, and Sacaton. Three
small operators recovered zinc at their pre-
cious and base metal operations in Mohave,
Pima, and Yuma Counties. In 1980, only
two large copper mines recovered zinc. The
average unit price of the metal rose from
$0.374 per pound in 1980 to $0.446 per
pound in 1981.

NONMETALS

Asbestos.—The State’s asbestos produc-
tion and shipments continued to decline in
quantity and value. Arizona was third
among three States producing and shipping
asbestos fiber; as in the other States, the
quantity of shipments and sales declined in
1981. Jaquays Mining Corp., the only active
asbestos operation in the State, mined a
low-iron, chrysotile fiber at the El Dorado
underground mine in Ash Creek Canyon,
Gila County The ore was treated at the
company'’s Globe mill for shxpment to mar-
kets out of State.

In recent years, State agencies have de-
signated the sites of several asbestos milling
operations at Globe as hazardous areas, and
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during 1981, all were closed except the
Jaquays operation. Residents of a mobile
home park were  temporarily evacuated
from a land development on abandoned
tailings while a 6-inch soil base was placed
over the site. Reportedly, erosion allowed
some of the tailings to work through the
cover, and in 1981, the State requested
funds from the EPA to clean up the develop-
ment.

Cement.—Gray portland cement produc-
tion increased almost 2% in 1981; however,
the value of that output increased more
than 12%. Masonry cement decreased 11%
in output, but the value of that production
also increased.

Phoenix Cement Co., a division of Gifford-
Hill & Co., Inc., produced cement at its
550,000-ton-per-year plant near Clarkdale,
and the Arizona Portland Cement Co., a
division of California Portland Cement Co.,
produced cement at its 1,150,000-tpy plant
at Rillito. Both installations mainly use
natural gas and coal for their dry-process
kilns; in addition, both companies purchase
electrical energy. Leading consumers of fin-
ished portland cement were ready-mix con-
crete companies, concrete-product manufac-
turers, highway contractors, building mate-
rial dealers, and others. .

About 250 employees of the Rillito plant
of Arizona Portland Cement and about 150
workers from the Clarkdale plant of Phoe-
nix Cement Co. were involved in a strike
that lasted from May 8 to June 8, 1981.

Clays.—Total production of clays declin-
ed slightly in amount and value in 1981.
Although common clay output was the
same in 1981 as in 1980, bentonite produc-
tion dropped about 9%, and no ball clay was
mined. Clay producers, listed in order of
quantity mined, included Phoenix Brick
Yard, Maricopa and Pima Counties; Phoe-
nix Cement, Yavapai County; Filtrol Corp.,
Apache County; United Catalysts, Inc., Yav-
apai County; Superior Companies’ Arizona
Gypsum Corp., Yavapai County; McKusick
Mosaic Co., Gila County; and Magma Cop-
per, Pinal County.

Filtrol, United Catalysts, and Superior
Companies mined nonswelling bentonite;
McKusick Mosaic mined swelling bentonite;
and Phoenix Brick Yard, Phoenix Cement,
and Magma Copper mined common clay
and shale. Common clay and shale were
used principally for portland cement and
face brick, and nonswelling bentonite was
used primarily for filtering, clarifying, and
decolorizing animal oils, mineral oils and
greases, and vegetable oils.
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Gem Stones.—Arizona continued to lead
the Nation with more than 42% of its gem
stone production. Turquoise found in the
oxidized parts of the State’s copper deposits
is one of the most abundant gem stones;
others include agate, amethyst, chalcedony,
chrysocolla, jasper, malachite, marekanite
(Apache tears), onyx marble, peridot, py-
rope garnet, and shattuckite. The Black
Bear Corp. was formed in 1981 to develop a
newly discovered deposit of black (nephrite)
jade south of the Mogollon Rim.

Gypsum.—Production of crude gypsum
increased in amount and value in 1981,
despite the decline in the construction in-
dustry. The major producer of crude and
calcined gypsum, National Gypsum Co., had
a quarry and crushing plant at Feldman
near Winkelman, Pinal County, and its
calcining and wallboard plant in Phoenix,
Maricopa County. Superior Companies ob-
tained crude gypsum from a quarry 4 miles
southeast of Camp Verde in Yavapai Coun-
ty and from another quarry and plant near
Winkelman, Pinal County. At both locali-
ties, gypsum was mined for use as a cement
additive. Pinal Mammoth Gypsum Co. quar-
ried gypsum for agricultural use at the
Thunderbird Mine 6 miles north of Mam-
moth.

Lime.—In 1981, the slight rise in produc-
tion of lime and substantial gain in value of
output were attributed to resumption of
operations after the 5-month copper strike
in 1980 and a sizable increase in the price of
lime. Most lime in Arizona was used at
copper operations as pH-adjusting reagent
of beneficiating ores in the flotation concen-
trating process; however, lesser amounts
are used in smelters as a flux and for
absorbing SO, from stack gases and in the
construction industry. Genstar Cement &
Lime Co. in Yavapai County was the lead-
ing producer in 1981, followed by Paul Lime
Div. of Can-Am Corp., Cochise County;
Magma Copper (San Manuel) and Kenne-
cott Minerals Co. (Ray Mines Div.), Pinal
County; Amstar Corp., Maricopa County;
and Phelps Dodge, Greenlee County. Ari-
zona ranked 12th in the Nation in lime
production.

Perlite.—The quantity of crude perlite
mined by Arizona’s two perlite producers
decreased in 1981; however, the amount and
value of the processed ore sold or used
increased over that of 1980. Harborlite, Inc.,
processed perlite at its plant 2 miles west of
Superior. Perlite was shipped to expanding
plants in California and Michigan. Filters
Internatioral, Inc., operated the Chicago Pit
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southwest of Superior and marketed its
product ‘in Illinois, Louisiana, Texas, and
Wyoming. Although only a small quantity
of perlite was mined in Arizona, the State
ranked second in the Nation after New
Mexico. Perlite was used as a filtering aid in
the beverage, chemical, pharmaceutical,
and sugar industries; as an agriculture
fertilizer carrier; and in the building con-
struction industry.

Pumice and Pumicite (Volcanic Ash).—
The Gila Valley Block Co. P-B-T operation
near Safford was the only producer of pu-
mice in the State in 1981. The material was
processed and used in concrete aggregate,
insulation, and landscaping.

Pyrites.—Magma Copper, Superior Div.,
sold pyrites from its Magma Mine in 1981.

Salt.—Salt output in the State remained
the same as in 1980; its value, however,
rose. Southwest Salt Co., Arizona’s only salt
producer, solution mined the Luke Salt
deposit west of Glendale, Maricopa County.
Recovered by solar evaporation, the product
was marketed for water softeners and for
domestic and industrial purposes.!!

Sand and Gravel.—This chapter contains
only preliminary estimates for construction
sand and gravel production, but contains
complete data on industrial sand and grav-
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el. To reduce reporting burdens and costs,
the Bureau of Mines implemented new
canvassing procedures for its 1981 surveys
of sand and gravel producers. Beginning
with the collection of 1981 production data,
the survey of construction sand and gravel
producers will be conducted for even-
numbered years only; the survey of indus-
trial sand and gravel producers will contin-
ue to be conducted annually. The prelimi-
nary estimates for production of construc-
tion sand and gravel for odd-numbered
years will be revised and completed the
following year.

Preliminary estimates indicated that con-
struction sand and gravel production declin-
ed in 1981; industrial sand, however, in-
creased in both quantity and value. Princi-
pal producers of industrial sand included
Arizona Silica Sand Co., Apache County; A.
J. Gilbert Construction Co., Cochise County;
Little Hill Mines, Inc., Pinal County; and
Don Kelland Materials, Yuma County. Most
industrial sands were used as silica flux for
the copper industry, and the remainder for
hydrofracture treatment of oil wells, blast-
ing, and filtration; a small amount of indus-
trial gravel was used for filtration. One
operation quarried more than 50% of the
industrial sand and gravel produced. ‘

Table 10.—Arizona: Sand and gravel sold or used by producers

1980 1981
a:mntlty Value Value Y yalue Value
(thousand (45, "por °"":t“d (thou-  per
tons) sands)  ton tons) sands) ton
Construction:
Sand _ __ ________ __ e 6,712 $20,781 $3.10 NA NA NA
Gravel ____________ _ o __ 17,517 51,057 291 NA NA NA
Total oraverage_ _ ____________________ 24,229 171,838 296  P22,500 P$67,400 ©$3.00
Industrial:
Sand _ _ _ _ _______ _ o w w 1141 w w 13.75
Gravel _________ __ w w 8.67 w w w
Totaloraverage  _ _ _ _ _ _ ___ _ _ __________ 170 1,936 11.39 179 2,455 13.71
Grand totaloraverage_ _ _ _ _ _ _ _ ___ _______ 24,399 173,773 3.02 P22,679 69,855 P3.04
PPreliminary. NA Not avm]able W Withheld to avoid disclosing company proprietary data; included in “Total.”
1Data do not add to total shown of independent roundi

Stone.—Total stone production increased
in quantity and value in 1981; in percent,
the most dramatic increase was in output of
dimension stone. Crushed stone, however,
continued to comprise most of the total
stone production. In 1981, the Bureau of
Mines included volcanic cinder and scoria
data under stone, which accounts for the
rise in value and amount of stone produc-
tion.

Two companies continued to quarry lime-
stone for cement: Arizona Portland Cement,
Pima County; and Phoenix Cement, Yava-

“pai County.

Lime used in copper operations was man-
ufactured from limestone by Paul Lime Div.
of Can-Am, Cochise County; by Ray Mines
Div. of Kennecott Minerals, and San Man-
uel Div. of Magma Copper, Pinal County;
and by Genstar Cement & Lime (for-
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merly Flintkote Lime Co.), a subsidiary of
Genstar Corp. (Canada), Yavapai County.
Limestone used as flux in copper smelters
was mined by Paul Lime Div., Cochise
County; Pattullo Lime plant, Gila County;
Phelps Dodge, Greenlee County; and
McFarland-Hullinger and Ray Mines, Pinal
County. Sandstone or siliceous ores used as
flux in copper smelters was mined by Char-
lie Nichols, Gila County; Phelps Dodge,
Greenlee County; and Little Hills Mines,
Inc.,, Magma Copper, and McFarland-
Hullinger in Pinal County.

In other applications, Superior Compa-
nies in Apache County crushed limestone
for treating sulfur dioxide stack gases. Paul
Lime Div. also crushed limestone in Cochise
County for sugar refining, for treating sul-
fur dioxide stack gases, and for terrazzo and
exposed aggregate. The Pattullo Lime plant
produced dead-burned dolomite in Gila
County! Robert E. McKee, Inc., Mohave
County, mined and crushed dolomite for use
as densegraded road base stone. Crushed
marble was produced for use as fine aggre-
gate, poultry grit, roofing granules, and
terrazzo and exposed aggregate by Andrada
Marble Co. and Catalina Marble Co. in

‘Pima County. Granite Construction Co.
mined and crushed limestone for riprap and
jetty stone in Pima County. Ray Mines also
used limestone as a filter stone. J & A
Mining Corp. produced a fine aggregate and
filler material from stone in Pinal County.

Crushed granite was produced in Mari-
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copa County for use as unspecified aggre-
gate by Choctaw Materials, Inc.; Deer Val-
ley Granite, Sand and Stonetown of Arizo-
na, Inc.; and Sanner Contracting Co. Also in
Maricopa County, Tall Stone and Supply
Co., Inc., crushed granite for use as dense
road base stone; and Madison Granite Co.
crushed granite for use as terrazzo and
exposed aggregate. A & A Materials, Inc.,
also crushed granite in Pinal County.

The Flagstaff Cinder Sales Co., Coconino
County, and various governmental agencies
mined and used volcanic cinder for dense-
graded road base stone. The Gila Valley
Block Co. mined cinder in Graham County
for use in concrete aggregate, and Superlite
Builders Supply obtained scoria in Coconino
County for concrete aggregate.

Hazel Bowman quarried dimension sand-
stone for flagging in Coconino County; Cata-
lina Marble cut irregular-shaped dimension
marble in Pima County; and Apache Stone
and Supply quarried a dimension sandstone
for rubble in Yavapai County.

Including volcanic cinder and scoria,
crushed and dimension stone was obtained
from 53 quarries in the State; the average
unit value of all stone was $4.24 per ton.

Sulfuric Acid.—Arizona ranked first in
the Nation in production of sulfuric acid. Of
the total domestic output, 34% was re-
covered as a byproduct from the State’s
copper smelters. In 1981, the 1.8 million
tons of sulfuric acid produced in the State
was valued at $22,372,000.

Table 11.—Arizona: Crushed stone! sold or used by producers, by use
(Thousand short tons and thousand dollars)

1980 1981
Quantity Value Quantity Value

14 142 13 177
1

w w A
882 w W 4970
209 365 178 273
w w 17 83
W 2813 . __
80 762 18 1,119
151 718 76 379
950 4,851 1,088 4,910
—_ __ 1 w
465 2,052 411 2,149
36 w 59 w
11 16 - —
7 93 4 90
3,401 12,968 4,340 12,111
6,205 24,780 6,315 26,263

nelnd,

- W Withheld to avoid duclo.u:g company p_l:oprietary data; included with “Other.”

g marble,
2Includes concrete te, filter stone,

ot

stone (1981), and volcanic cinder and scoria.

refractory stone (1980), sugar refining, sulfur removal

ﬁomlmkmmdmg:mnotspeciﬁsd.
SData may not add to totals shown b of i

a q,

" di
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Vermiculite.—~W. R. Grace & Co. contin-
ued to bring crude vermiculite into Marico-
pa County for processing. Output of exfoli-
ated vermiculite decreased in 1981; value,
however, rose. Leading uses of the product
included fireproofing, concrete aggregate,
block insulation, and as soil conditioners.

Zeolites.—The natural zeolite chabazite
was shipped from a deposit near Bowie,
Cochise County. Union Carbide reportedly
shipped chabazite from Bowie; however,
production remained about the same as the
much depressed 1980 rate.:?

1State Liaison Officer, Bureau of Mines, Denver, Colo.

3Western Prospector & Miner. May 1982, p. 1.

3Arizona Pay Dirt. 1981 Was Banner Production, Tax
Year for Arizona Copper Mines. No. 517, July 1982, p. 5.

“Arizona Today’s Business (Special Mining Issue). An
Editorial: How Much Arizona Land for Mining? V. 7, No.
11, Dec. 24, 1981, pp. M8, M11, M14, M17.

SBuilder Architect/Contractor Engi . $32 Million
Capital Investment at ASARCO Mission Mine. November
1981 , pp. 34-35.

‘Mnngeeord (Denver, Colo.). Oct. 14, 1981, p. 1.

7Argall, G. O. (senior ed.). Takeovers Shake USA Mining
Companies. World Min., v. 34, No. 5, May 1981, pp. 56-59.

8Arizona Pay Dirt. Kennecott Starts Moving on Copper
Projects. No. 507, September 1981, pp. 1, 4, 5.

9Phelps Dodge Today. Small Mines and Mine Develop-
ment.V.3, No. 3, September 1981.

19Arizona Pay Dirt. Duval Is Squeezing One More
Squeal Out of Pig-Rheni No. 5017, September 1981, pp.
1,8.

11pjerce, H. W. Major Salt Deposits. Arizona Bureau of
Geology and Mineral Technology, Fieldnotes, v. 11, No. 4,
December 1981, pp. 1-5.

12Eyde, T. H. Zeolites. Min. Eng., v. 34, No. 1, May 1982,

. 583.

Table 12.—Principal producers

Commodity and company Address Type of activity County
Asbestos:
Jaquays MiningCorp ________ 1219 South 19th Ave. Underground mine crush- Gila.
Phoenix, AZ 85009 ing, screening, air-
separation plant.
Cement:
Arizona Portland Cement Co.,! a  Box 338 Quarry and dry-process, Pima.
division of California Portland Rillito, AZ 85246 4-rotary-kiln plant.
Oememt O 2 2505 West Beryl Quarry and dry- Y
Phoenix Cement Co.,2 a division of est Beryl an process, avapai.
Gifford-Hill, Inc. Box 35395 3-rotary-kiln plant.
Phoenix, AZ 85069
Cinder:
Flagstaff Cinder Sales,Inc _____ ol Hig%mny 66 Quarry —___________ Coconino.
taff, AZ 86003
Superlite Builders Supply .. _ . ___ ) 41 West Turney Openpitmine ___ _____ Do.
Phoemx, AZ 85063
Claﬁ
iltrolCorp . ________ Box 155 ee—do_ ___________ Apache
Sanders, AZ 86512
Phoenix Brick Yard _ _ _______ 1814 South 7th Ave. eeedo— Maricopa.
Phoenix, AZ 85007
o
oco Minerals Co., a subsldmry of
Standard Oil Co. (Indiana)
ma Mmes Corp., a subsidiary
of
rus Bngdad Copper Co. ¥ 45  Box 245 n pit mine, mill, dump Yavapai
Crprs PPe Bagdad, AZ 86321 O elvent extraction:
electrowinning plant.
Cyprus Johnson Copper Co _ Drawer R Open pit mine, heap leach, Cochise.
Benson, AZ 85602 solvent extraction-
Mining Co? 4 § Box 7187 Pk i Pima.
rus Pima Mini A - X n pit mine and mill__ _ i
Orp ses ’g:«x:son, AZ 85725 Ope dund 4 Do.
Anamax Mining Co., n pit and undergroun 3
Twin ane. Sahuarita, AZ 85629 mines and mill.
ASARCO Incorporated:
HaydenUnit _ . _________ Box 98 Smelter and acid plant _ _ _ Gila.
Hayden, AZ 85235
Mission Unit*4®7 _______ Box 111 Open pit mine and mill __ _ Pima.
Sahunnta. AZ 85629
Sacaton Unit* 567 _______ o ___ Pinal.
Casn Gnmie. AZ 85222
San Xavier Unit* 7 ______ Box 111 Openpitmine __ ______ Pima.
Sahuarita, AZ 85629
Silver Bell Unit®*®__ _____ Silver Bell, AZ85270 ___  Open pit mine, mill, leach Do.
dmr, precipitation
Cities Service Co., Miami Box 100 Open pit mine, mill, leach Gila.
Operatlons. Pinto Valley Miami, AZ 85539 dumps, in-place
, 34567 precipitation plants,
solvent extraction-
electrowinning plants.

See footnotes at end of table.
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Table 12.—Principal producers —Continued

Commodity and company Address Type of activity County
Copper —Continued
Duval Corp., a subsidiary of
Pennzo‘i-lDCo.: s S Box 125 i
Esperanza Mine® and Sierrita X it mines, mills,
Mine34567 Sahaurita, AZ 85629 i’. dumps, precntauon
Mineral Park Mine 34567 __ Box 3009 Ogen lt mine, mill, Mohave.
. Kingman, AZ 86401 dumps, preclpxta- i
tion plant. :
Eisenhower Mining Co., Box 39 Open pitmine ________ Pima.
In;’.?.l e tone fine. l:d;t:a:l Copi S?.‘.‘,‘“l‘iﬁ‘" AZ85629 ill, Gila.
ration nSso! per X t mines, mill, vat ila.”
Co. 345 Claypool, AZ 85532 Oﬁacilmg plant, solvent
extraction-elect;
ﬁhnt’l in-place leaching,
eap leac , precipita-
tion plant, rod plant, cus-
tom smelter, electrolytic
refinery.
Christmas Mine 45 _ ______ Box 4444 Open pit mine and mill _ _ _ Do.
Claygool, AZ 85532
OxHideMine __________ Box 4444 Open ?llt mine and heap Do.
Cla, 1, AZ85532  leach ____________
Kennecott Minerals Co., a Hayden, AZ 85235_ _ _ _ _ Open pit mine, ipita- Gila and
subsidiary of Kennecott Corp., . tion, vat leaching, solvent Pinal.
a subsidiary of Standard Oil Co. extraction-electrowinning
(Ohio), Ray Mines. 2 4 plants, smelter.
Copper Co., a subsidiary
Newmont Ml.mnf rp-
San Manuel Div.1345 _____ Box M Underlground mine, mill, Pinal.
San Manuel, AZ 85631 smelter, refinery, contin-
uous rod casting plant.
Superior Div.¢ 5 _________ Box 37 Underground mine and mill Do.
Superior AZ 85273
Noranda Lakeshore Mines, Inc., Box C6 Underground mine, mill, Do.
a subsxdmry of Noranda Mines, ~Casa Grande, AZ 85222 vat leach, and solvent
Lid. eﬁ;act:on—e ectrowinning
P!
Phelps Dodge Corp.
Copper Queen Branch‘ S ____ Highway 92 Underground mine, leach Cochise.
Bllsgbee’ , AZ 85603 dumps, in-place leaching,
precipitation plant.
Douglas Reduction Works _ _ _ Drawer E Smelter _ _ - _________ Do.
uglas, AZ 85607
Morenci Branch® 4% ______ Morencn, AZ 85540 _ ___ Open pit mines, mills, tail- Greenlee.
ings leach plant, leach
dumps, pteclpltatxon
plant, smelter.
New Cornelia Branch® 4% ___  Drawer 9 Open pit mine, mill, Pima.
Ajo, AZ 85321 smelter.
Ranchers Exploration and Devel- Box 880 Open pit mine, dump leach, Gila.
opment Co., Bluebird Mine. Miami, AZ 85539 solvent extraction-
) electrowinning plant.
Dolomite:
Robert E. McKeeIne _ ___ _____ Box 107 Quarry ____________ Mohave.
Peach Springs, AZ 86434
Gypsum:
ational G{psum
Winkelman Gypsum Pit ____ Star Route, Box 3990 Open pit mine __ ______ Pinal.
Winkelman, AZ 85292
Gold Bond Building Products Box 20863 Plant______________ Maricopa.
Pmal-!%n‘l’nmoth G ggo%%é AZ 85036 Ope Pinal
ypsum _ _ _ _ __ X mpitmine _____ ___ inal.
; - oy
uperior Companies®_ _ _ _ _ ____ . u ve. iesand plant __ __ _ 3
pert pant Phoenix, AZ 85005 Y. N
avapai.
Lead:
Canadian National Resources, Ltd., 300 5th Ave. SW. Open pit mine and mill _ _ _ Mohave.
Fischer-Watt Mining Co., C% Alberta
. McCracken Mine.* G
e:
Paul Lime Div. of Can-Am Corp __ Drawer T Quarry and 3 lime kilns _ _ Cochise.
las, AZ 85607
Kennecott Co; Ra Mines Div _ _ Hayden, AZ 85235_ _ _ _ _ Kiln ______________ Gila.
Phelps Dodge orenci Morenci, AZ 85540 __ _ _ Roktﬁry kli::, fluidized-bed G
n plant.
Ams'ar Corp ______________ 11800 East RI% Kiln ______________ Maricopa.
Chandler, 224
Genstar Cement & Lime Co., Quarriesand plant _ _ __ _ Yavapai.
a division of Genstar Corp Peach Springs, AZ 86434

See footnotes at end of table.
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Table 12.—Principal producers —Continued

73

Commodity and company Address Type of activity County
Perlite:
Filters International, Inc _ _____ Box Z Open pit mine and plant _ _ Pinal.
Superior, AZ 85273
HarborliteCorp_ __ _________ Box 960 emmdo Deo.
Sal ) Superior, AZ 85273
t:
SouthwestSaltCo __________ Box 1237 Solar evaporation of brine Maricopa.
Litchfield Park, AZ from wells.
85340
Sand and gravel:
Arizona Sand and Rock Co., a divi- 1801 East University Plants . __ __________ Do.
sion of California Portland Box 20067
ment Co. . Phoenix, AZ 85036
Tanner Co., United Metro Div _ _ _ %(3’40 z%titégh 19th Ave. Open pitsand plant _ _ _ _ _ Maricopa and
X X
Phoenix, AZ 85036
Union Rock and Materials Corp . _ 2800 South Central Ave. Plant____ __________ Do.
Box 8007
Phoenix, AZ 85066
Silica flux:
Little Hill Mines, Inc_ _ _ ___ _ __ Box 332 Open pit mine and plant _ _ Pinal.
McFarland-Hull Boagry 2628 Quarry and pl 1 Do
cFarland-Hullinger _ _______ X rry and plant, tailings _ 3
Tucson, AZ 85702
Stone:
Andrada MarbleCo _ ________ 4901 East Drexel Quarry __ __________ Pima.
Tucson, AZ 85706
Vanadium:
Energy Fuels Nuclear, Inc.1® __ __ Box 1320 Underground mine _ _ _ _ _ Mohave.
Kanab, UT 84741
Vermiculite (exfoliated):
W. R. Grace & Co., Construction 4220 West Glenrosa Plant_ _ __ _ _________ Maricopa.
Products Div. Phoenix, AZ 85019 ’
!Also lime.
2Also clays.
3Also molybdenum.
“Also silver.
SAlso gold
®Also lead
7Also zinc.
SAlso clays and limestone.
9Also copper.

10A180 uranium.






The Mineral Industry of
- Arkansas

This chapter has been prepared under a Memorandum of Understanding between the
Bureau of Mines, U.S. Department of the Interior, and the Arkansas Geological
Commission, for collecting information on all nonfuel minerals. :

By Jane P. Ohl*

Arkansas’ nonfuel mineral production in
1981, comprising 2 metallic and 12 nonme-
tallic minerals, was valued at $281.5 mil-
lion, a 3.8% decrease from the value for the
previous year. The State continued ‘as a
Aiajor producer of several nonfuel minerals,
ranking first in production of bauxite and
bromine, and was one of the main suppliers
of whetstones and abrasive materials.
Eleven of the minerals produted during
1981 decreased in production, reflecting the
general national downturn in*demand for
metallic and industrial minerals by the

manufacturing and construction industries.
Soapstone and vanadium producers, howev-
er, reported significant increases in quanti-
ty: 20% and 34%, respectively.

The nonmetallic sector contributed more
than 8 out of every 10 dollars of the State’s
total nonfuel mineral value. Leading the
nonmetallic commodities in value was bro-
mine, followed by portland cement, crushed
stone, and sand and gravel. In the metallic
sector, bauxite led in value followed b
vanadium. .

Table 1.—Nonfuel mineral production in Arkansas!

1980 1981
Mineral . Value : Value

Quantity  (1hougands) < WEPLY  (thousands)

Abrasives _ _ _ _ __ _ ____ ______ . ____ short tons_ _ 280 $1,686 w w

Bauxite - _ _ _ _ _______________ thousand metric tons_ _ 1,299 19,252 1,242 $22,185

thousand short tons_ _ 1,150 14,402 880 9,333

__________________________________ NA 140 NA 200

thousand short tons_ _ 175 7,785 149 8,102

__________________________ - 13,017 34,562 P12,742 P40,336

_____________________________ do____ 20,666 61,399 13,834 47,260

Dimension _ __ _ __ _ _ ___________________ do____ 8 355 7 411
Combined value of barite, bromine, cement, %-psum, talc (soap-

stone), tripoli, dium, and value indicated by symbol W__ _ _ XX 153,061 XX 153,721

Total __ __ XX 292,642 XX 281,548

PPrelim

as by mine ship

iminary. TRevised. ~ NA Not available. =W Withheld to avoid disclosing company proprietary data; value
included in “Combined value” figure. XX Not applicable.
'Producti d by i ts, sales, or marketable production (includi pti

3

by pr

75
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Table 2.—Value of nonfuel mineral production in Arkansas, by county?

(Thousands)
County 1979 1980 Minerals produced in 1980
$176 $134 Sand and gravel.
1,269 W Stone, sand and gravel.
3,991 W Do.
w w Do.
172 167  Sand and gravel.
2,848 2,799 Do.
208 W Stone, sand and gravel.
w w Sand and gravel.
w w Stone, sand and gravel, clays.
166 145  Sand and gravel.
473 W Stone, sand and gravel.
w 325  Sand and gravel.
w W Bromine.
Craighead w % S:‘;.'3°' d gravel, cla;

i 1, and gravel, clays.
Crawford 3,615 W Sand and gravel, stone.
Crittenden w W Clays.

________________ 529 286  Sand and gravel.
Dallas_ _______________________ 10 24 Do.
________________________ 123 12 Do.
Faulkner _ _____________________ w W Stone, sand and gravel.
klin - _____________________ w W Sand and gravel.
Fulton _______________________ 197 989  Stone, sand and gravel.
Garland ______________________ w w Vanadilnm, abrasives, stone, sand and gravel,
tripoli.
Grant ________________________ 278 351  Sand and gravel.
Greene _______________________ 260 170 Deo.
Hem, d. o ___ w ‘W Sand and gravel, clays.
HotSpring_____________________ 3,201 ite, stone, sand and gravel, clays, abrasives.
oward _ ______________________ 24,742 25,707 Cement, gypsum, stone, sand and gravel.
Independence _ __________________ 8,407 W - Stone, lime, sand and gravel.
________________________ 4,427 W Stone, sand and gravel.
Jackson w -
w W Sand and gravel.
w w Sand and gravel, clays.
291 210  Sand and gravel.
Lawrence_ ______ _______________ w W Stone, sand and gravel.
Lincoln_______________________ 298 279  Sand and gravel.
LittleRiver ____________________ 44,411 41,744 Cement, stone, sand and gravel.
w W Stone, sand and gravel.
w W Stone, clays.
w W Sand and gravel.
610 1,075 Do.
2,202 w Sand and gravel, clays.
%‘9' 10 Sand and gravel.
W W Stone, barite, sand and gravel.
366 29 Sand and gravel.
w W Sand and gravel, clays.
e Y g‘:}fﬁe’ d gravel
and gravel, gypsum, stone.
666 737  Sand and gravel.
707 862  Sand and gravel, stone.
w 1,080 Do.
w 34,611 Stone, clays, sand and gravel, bauxite.
517 148  Stone, sand and gravel.
: 1,072 1,218  Sand and gravel.
Sali w 23,747 Bauxite, lime, sand and gravel, stone, tale.
Scotf 8 7 Sand and gravel.
Searcy _________________"""""° w —_
Sebastian_________________ """~ 2,037 W Stone, sand and gravel, clays.
Sevier__________________""T°°" \;WV W Stone, sand and gravel.
Stone __________________T_"""° w W  Sand and gravel.
Union__________________ """~ w W Bromine.
VanBuren_______________"""""" —— 52 Stone.
Washington ________________ """ 751 w Stone, sand and gravel.
White_________________""""""~ w w .
Woodruff _______________""""""" w W Sand and gravel.
Yel . ____________________"T°” w 174 Do.
Undistributed® _______________ "~ 198,442 149,429
Total® __ ____________________ 305,096 292,642

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”
!Arkansas, Desha, Lee, Newton, Phillips, and Prairie Counties are not listed because no nonfuel production was

reported.
o

symbol
3Data may not add to totals shown b of ind dent

3.

cluvt}es sand and gravel (1980) that cannot be assigned to specific counties, gem stones, and values indicated by
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Table 3.—Indicators of Arkansas business activity
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» Change,
1980 1981 percent
Employment and labor force, annual average:

‘otal civilian labor force _ _ _ _ _ __ _ _ __ ____________ thousands_ _ 948.4 991.2 +4.5
Unemployment _ _ _ __ _ - do____ 4.7 101.5 +35.9
Employment (nonagricultural):

Mining! _ __ __ - do____ 5.2 5.9 +135
Manufacturing _ 209.1 2103 +.6-
Contract construction_ _ — _ _ _ do____ 37.6 343 -88
Transportation and public utilities_ ___________ do____ 433 - 434 +.2
Wholesale and retail trade_ _ _ _ _ _ _ __ _ ___ - do____ 159.8 .160.0 +.1
Finance, insurance, realestate _ _ _ _ _ _ _ __ ______ - do____ 31.3 319 +19
Services — _ _ e do____ 1149 116.8 +16
Government _ _ _ _ e do____ 141.1 137.8 -23
Total nonagricultural employment!_ _ _______________ do____ 7423 740.4 -3
Personal income:
Total _ _ o e millions_ _ $16,462 $18,461 +121
Percapita — — — — e m———— = $7,185 $8,04: +119
Construction activity:
Number of private and public residential units authorized  _ _ _ __ __ - X 5,341 -36.6
Value of nonresidential construction _ . _ _ ____________ millions_ _ $132.0 $120.7 -86
Value of State road contractawards _ _ __ _ __ ___ ________— do____ $80.7 $82.1 +17
Shipments of portland and masonry cement to and within the State
thousand short tons_ _ 807 707 -124
Nonfuel mineral production value:
Total crude mineralvalue _ _ _ _ __ _________________ millions_ _ $292.6 $281.5 -38
Value per capita, resident population ___ ________ - $125 $123 -16
Value persquaremile ____ _ _ - $5,398 $5,302 -18
PPreliminary.

1Includes bituminous coal and oil and gas extraction.

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and

U.S. Bureau of Mines.
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Figure 1.—Value of stone and total value of nonfuel mineral production in Arkansas.
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Legislation and Government Pro-
grams.—House Bill 36 (Act 31) provided for
distributing Federal revenues received from
the sale of mineral leases on military reser-
vation lands in Arkansas. The first $21.5
million was to be distributed to (1) public
school fund, $7.425 million; (2) affected
counties (schools, county road fund, and
other local taxing units), $5.375 million; (3)
State employees insurance reserve, $3.5 mil-
lion; and (4) reserve, $5.2 million. Addition-
al monies, any amount over $21.5 million,
will be divided 50% to the general improve-
ment fund and 50% to the affected counties.
After April 16, 1983, all Federal monies
relating to the Fort Chaffee lands will be
distributed only to the affected counties,
unless new legislation is enacted.

Arkansas’ Natural Resources Committee
decided in May 1981 to continue collecting a
minimum royalty on sand and gravel mined
from State lands: Companies will pay 10
cents per ton on sand and 20 cents per ton
on gravel. The committee also decided to
revise to 10 years (formerly 5 to 7 years)
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the maximum term for contracts between
Arkansas and companies that are removing
sand and gravel from State lands.

Reclamation.—According to a news ar-
ticle,> Reynolds Metals Co. and Aluminum
Co. of America (Alcoa) achieved marked
successes. in growing vegetation and trees
on mined surfaces. New reclamation tech-
niques are solving the problem of coping
with the highly acidic (pH 2.5) soils that
were removed during the mining process
and then replaced.

Employment.—Employees on mining
payrolls in the State of Arkansas numbered
5,200 in January 1981 and increased to
6,000 by the end of December.*

Residential construction contracts were
down $31.8 million (4.8%), and nonresiden-
tial construction contracts decreased $53.0
million (14.9%) from 1980 values.* Residen-
tial and nonresidential construction used
many of the industrial minerals produced
in the State: cement, clay, gypsum, and
sand and gravel.

REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS

Abrasives.—During 1981, fine-grained
rocks (such as novaculite) used as oilstones
and whetstones were mined and finished by
Hall’s Arkansas Oilstones Inc., Hiram A.
Smith Whetstone Co., and the Norton Pike
Div. of Norton Co., all having operations in
Garland County. Arkansas Whetstone Co.
mined and finished novaculite from both
Garland and Hot Spring Counties; and Wal-
lis Whetstone of Magnet Cove quarried
novaculite from a deposit in Horseshoe
Mountain, in sec. 6, T3S, R16W and sec. 1
T3S, R17TW, Hot Spring County. The Hot
Springs Mine of Malvern Minerals Co., Inc.,
in Garland County, was the only producer
of tripoli. Several other firms finished small
quantities of abrasive materials but did not
mine the rock: Arkansas Abrasives, Inc.;
Natural Hones, Inc.; Pioneer Whetstone;

and Poorboy Whetstone.

" Arkansas ranked first nationally in quan-
tity of oil stones and novaculite and third in
quantity of tripoli and amorphous silica-
type abrasives produced during 1981.

Barite.—Arkansas produced a 13% small-
er quantity of the Nation’s total primary
barite output during 1981, compared with
that of 1980. Nevertheless, Arkansas rank-
ed third out of eight producing States.

Value of the barite produced in 1981 in-
creased substantially over that of the pre-
ceding year.

Production came solely from NL Indus-
tries, Inc., Baroid Div.’s Magnet Cove Mine
in Montgomery County. To the west, also in
Montgomery County, Milchem, Inc., a whol-
ly owned subsidiary of Baker International
Corp., was developing a surface mine, about
5 miles west of the community of Fancy
Hill, in sec. 24, T4S, R27TW. The processing
plant was to go into operation in October
1982.% The barite ore is not high grade and
the life of the plant is estimated at 10 years;
however, the facility will provide a substan-
tial amount of the barite used in the world’s
supply of oil well drilling mud.

Although oil well drilling leveled off by
yearend, barite demand was expected ‘to
increase by about 10% in 1982 because wells
are being drilled deeper.® Less expensive
imports, especially Chinese barite arriving
at Texas ports, were undercutting domestic
prices and may adversely affect the produc-
tion plans of domestic firms that ship their
barite to gulf coast areas.

Bromine.—Arkansas, again the largest
domestic producer of bromine, accounted
for about one-half of the world’s production
during the year; however, both quantity
and value of the State’s output decreased
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from that of 1980 by about 2.4% and 10.9%,
respectively. These decreases were much
less pronounced than those of 1980 from
1979 quantity and value. Bromine and bro-
minated compounds dominated the State’s
industrial mineral sector in value of produc-
tion, accounting for more than one-fourth
the value of all nonmetallic nonfuel miner-
al commodities produced during 1981.

The bromine was extracted from salt
brines in the south-central part of Arkan-
sas. Elemental bromine and brominated
compounds came from six plants operated
by five companies in Columbia and Union
Counties. Dow Chemical U.S.A. and Ethyl
Corp. operated plants at Magnolia in Co-
lumbia County. Arkansas Chemicals, Inc.,
Great Lakes Chemical Corp., and Velsicol
Chemical Corp. operated plants in Union
County near El Dorado and Marysville.

In July 1981, Great Lakes purchased
Velsicol’s bromine plant at El Dorado; Vel-
sicol had no further interests in bromine
from that date. Great Lakes also owns a
50% interest in the Arkansas Chemicals
bromine plant.”

Cement.—Shipments of portland cement
by the State’s two producers decreased less
than 5% from that of 1980; shipments of
masonry cement decreased slightly more
than 5%. Portland cement, which account-
ed for more than nine-tenths of the total
cement produced in Arkansas, consisted
primarily of Type I and II—general use
and moderate heat cements. Only small
amounts of Type III—high early strength
cement were produced. All kilns used the
wet process, and the pollution control equip-
ment was the electric precipitator type.
Natural gas was the predominant fuel, but
a small amount of bituminous coal was used
by both companies.

Ready-mix companies used two-thirds of
the portland cement; other users were gen-
eral contractors, concrete-product manufac-
turers, building-material dealers, highway
contractors, and government agencies.
Nearly 91% of the portland cement shipped
to consumers was handled by truck in bulk
form.

Clays.—Common clays and kaolin were
produced from 18 mines in Clark, Craig-
head, Crittenden, Hempstead, Hot Spring,
Johnson, Lonoke, Miller, Ouachita, Pulaski,
and Sebastian Counties during 1981. Pro-
duction decreased 23% from that of 1980 to
879,918 tons. Total and per ton values
decreased 35% and 15%, respectively, to
$9.3 million and $10.61.
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The leading companies, in decreasing or-
der of tonnage mined, were Acme Brick Co.
(a division of Justin Industries, Inc.) and
Arkansas Lightweight Aggregate Corp.,
producers of common clays and shale from
seven pits; and A. P. Green Refractories Co.
(a subsidiary of United States Gypsum Co.)
and Stauffer Chemical Co., producers of
kaolin from two pits. :

The kaolin clays, mined only in Pulaski
County, were used for firebrick, chemical -
manufacturing, pesticides and related prod-
ucts, and kiln furniture. Arkansas ranked
fourth nationally of the 12 kaolin-producing
States.

The common clays were used, in decreas-
ing order of quantity, for common and face
brick, concrete block and structural con-
crete, highway surfacing, and sewer pipe.

Acme Brick produced common clay from
Hot Spring County and shale from Sebas-
tian County. Production from the compa-
ny’s three Hot Spring County operations
was valued at $589,450; the unit value for
the 261,500 tons produced was $2.25. In
contrast, a smaller producer, Wheeler Brick
Co., whose four pits are in Craighead Coun-
ty, produced 35,124 tons for $64,628 (unit
value, $1.84).

The average unit value for the combined
common clays produced during the year
rose to $1.83, 10% above the average unit
value in 1980. Calcined high-temperature
kaolin brought $76.23 per ton; unprocessed
kaolin was valued at $34.28 per ton.

Acme Brick dedicated its third brick-
manufacturing plant in Malvern (and
fourth in Arkansas) in February 1981.
Representing an investment of $6 million,
the new Ouachita plant employed 40 people
until it shut down in November 1981. Com-
pact and efficient, the plant was designed
with the latest available automatic equip-
ment and fuel-efficient burning system. The
plant design is centered on a high-capacity
extrusion machine, an automatic setting
machine, a top-fired tunnel kiln, and a
mechanical dehacker. Annual rate of pro-
duction between September 1980 and No-
vember 1981 was 43 million standard brick
equivalents, mostly for the Arkansas and
Southwestern U.S. markets; however, at
such a rapid rate of production, and lacking
demand from economically depressed users,
the storage space at the Ouachita plant
soon was filled. The operation was shut
down until the construction business re-
turns to normal rates of brick consumption.
Earlier, in June 1981, the older Malvern
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plant had been closed, owing to the econom-
ic downturn. A central mining operation
served all three of the Acme plants in the
Malvern area;® three types of clays were
mined: red-burning shale, white-burning
fire clay, and buff-burning alluvial ma-
terial.?

Gem Stones.—Crater of Diamonds State
Park attracted nearly 208,000 visitors dur-
ing 1981; 88,638 bought tickets permitting
them to search for diamonds or other gem
stones in the 78-acre volcanic breccia pipe.
‘Some searchers worked the grounds on free
passes, but others paid from $1 to $3 each;
ticket volume increased 18% over the 1980
ticket volume. Visitors collected nearly
1,300 diamonds; most weighed from 1 to 24
points (0.01 to 0.24 carats); however, one
white diamond weighed 8.82 carats, and
three other diamonds each weighed more
than 5 carats.

The State Parks, Recreation, and Travel
Commission refused to lease a part of the
Crater of Diamonds to Anaconda Mining
Co. or to two other mining companies that
had proposed to explore for diamonds. Ana-
conda had proposed paying the State a
$500,000 bonus as well as a $500,000 annual
delayed rent during the exploration pro-
gram on the approximately 80 acres.

Turquoise was mined until November
1981 from the Mona Lisa Mine on Little
Porter Mountain in the Ouachita National
Forest, 12 airmiles southeast of Mena, Polk
County. The turquoise from the mine is
robin’s-egg blue, soft, and chalky. Although
it does not contain enough copper to fit the
mineralogical definition of true turquoise,
the owner expected to mine it at a profit.

Graphite—On October 13, 1981, the
Great Lakes Carbon Corp. dedicated its new
$45 million facility at Ozark, Franklin
County. The new facility has the capacity to
manufacture 35 million pounds of graphite
electrodes annually. Approximately 100
people worked at the Ozark plant, earning
an annual payroll of $1.5 million. The
Ozark region was selected for the plant
because it offered good supplies of natural
gas, a central location near Midwest steel
mills, and the growing steel-producing ac-
tivity in the South and Southwest.

In its initial operational status, the Ozark
_ facility received extruded “green” electrode
stock from Great Lakes’ other graphite
plants. The green electrodes are baked in
natural-gas-fired furnaces, impregnated
with pitch in high-pressure autoclaves, re-
baked, and finally graphitized in electric-
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resistance furnaces. By late 1983, the plant
will be fully integrated: raw materials—
calcined petroleum coke and coal tar pitch
binder—will be mixed, blended, and extrud-
ed on site. When that phase of development
is completed, the plant will employ approx-
imately 150 people. .

Ultra-high-power graphite electrodes,
such as those manufactured at Ozark, were
used in electric arc furnaces to melt scrap
material for new steel production.»°

Gypsum.—Crude gypsum was produced
by firms in Howard and Pike Counties
during 1981; quantity increased 8% and
value increased 18% from those of 1980. In
addition, Weyerhaeuser Co., Dierks Div., in
Howard County, and Temple-Eastex, Inc.,
Temple Gypsum Div., in Crittenden County,
manufactured calcined gypsum.

Weyerhaeuser’s Briar Mine - north - of
Nashville in Howard County employed 42
persons at its surface mine and 168 at its
wallboard manufacturing plant in 1981. On
a 16-hour-per-day, 5-day-per-week schedule,
the mine produced 600,000 tons of ore. The
plant usually operated around the clock 7
days a week and produced about 500 million
square feet of wallboard and sheathing.
Each August, the company schedules an 8-
hour safety retraining course for all miners;
during that time the mine is shut down.
New employees are given 24 hours of safety
training.®* The company had accumulated
1.8 million accident-free working hours
through December 1981.:2

After a nearly 2-year closure, the former
Arkansas Gypsum Co. mining operation
north of Highland in Pike County was
reopened in April 1981 by a new owner, C.
W. Harrison, president of Harrison Gypsum
Co., of Lindsay, Okla.*Harrison’s new Ar-
kansas operation, called Highland Gypsum

.Co., leased 55 acres from International Pa-

per Co. in sec. 16, T8S, R26W, and built a
new haulage road to shorten the distance
between the plant buildings in sec. 21 and
the new mine developed on the Gypsum
Trail. The mining superintendent and a
crew of six men, all of whom had worked for
Arkansas Gypsum before it closed in June
1979, mined 198 to 276 tons of gypsum per
day. The new gypsum surface mine has 40
feet of overburden (compared with 60 feet at
the closed mine). The crushed gypsum was
trucked to -storage sheds at Highland and
then trucked to Arkansas Cement Corp. at
Foreman and to Ideal Cement Co.’s plant at
Okay, north of Saratoga, to be used there as
a retardant to control the setting time of
cement.
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Perlite.—Strong-Lite  Products Corp.
expanded crude ore, mined outside the
State, at its Pine Bluff plant in Jefferson
County. The expanded perlite (986 tons) was
used in horticultural aggregates (857 tons)
and in concrete aggregates (129 tons).

Sand and Gravel.—To reduce the burdens
and costs of reporting, the Bureau of Mines
implemented new canvassing procedures
for its surveys of sand and gravel producers.
Beginning with the collection of 1981 data,
the survey of construction sand and gravel
producers  will be conducted for even-
numbered years only; the survey of indus-
trial sand and gravel producers will contin-
ue to be conducted annually. This chapter,
therefore, contains only preliminary esti-
mates for construction sand and gravel
production but complete data on industrial
sand and gravel. The preliminary estimates
of construction sand and gravel production
for odd-numbered years will be revised and
completed the following year.

During the year, Silica Products Co., Inc.,
the largest industrial sand producer in the
State, quarried high-quality material near
Guion, Izard County. Other producers quar-
ried sand in Crawford and Hempstead
Counties. The average unit value for indus-
trial sand in Arkansas was $12.82. In
decreasing order, industrial sand from Izard
County was used for foundry molding and
core, speciality glassmaking, glass contain-
ers, blasting abrasives, plate and window
glass, and other.

On a winning competitive bid to mine
sand and gravel from a 9-mile length of the
Ouachita River north of Camden, in Oua-
chita County, the Standard Gravel Co.
agreed to pay the State $75 for the 10-year
lease, plus 31 cents for each ton of sand and
gravel mined from the river.

Stone.—During 1981, Arkansas’ dimen-
sion and crushed stone producers quarried
13.8 million tons of rock, valued at $47.3
million, decreases of 33% and 23%, respec-
tively, from quantity and value of 1980. The
State’s 60 quarries produced limestone (44%
of the total output), granite (syenite, nephe-
line syenite) (30% of output), sandstone
(256% of output), and slate and other rock
types that made up the small remainder of
the total production.

Crushed limestone was produced from six
counties on the State’s northern boundary
(Baxter, Benton, Boone, Carroll, Fulton, and
Marion); from several adjacent northern
counties (Independence, Izard, Lawrence,
and Washington); and from two southwest-
. ern counties (Howard and Little River). In
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decreasing order of quantity, crushed lime-
stone from these 12 counties was used for
cement manufacture, dense-graded road
base, concrete aggregate, chemicals, bitumi-
nous aggregate, and railroad ballast; these
uses consumed 80% of all the crushed
limestone produced during the year. Other
applications included abrasives, agricultur-
al limestone, agricultural marl and soil
conditioner, asphalt filler, flux stone, glass
manufacture, lime manufacture, - poultry
grit, riprap and jetty stone, roof aggregates
and chips, surface treatment, unspecified
aggregates, and other unspecified uses. A
substantial amount of crushed limestone,
produced at two mines near Batesville, is
consumed in the alumina plants operated
by Alcoa and Reynolds.

Crushed sandstone was produced from 16
counties in the northwest half of the State:
Clark, Cleburne, Conway, Crawford, Faulk-
ner, Fulton, Garland, Hot Spring, Logan,
Perry, Pike, Pope, Sebastian, Sevier, Van
Buren, and White. In decreasing order of
quantity, it was used principally for dense-
graded road base, bituminous aggregate,
surface treatment, riprap and jetty stone,
and concrete aggregate. Other uses were as
abrasives, filler, filter stone, railroad bal-
last, manufactured fine ‘aggregate, and
unspecified aggregate.

Crushed slate, used as flour slate and roof
aggregates or chips, was quarried in Mont-
gomery and Saline Counties.

About 4.2 million tons of crushed granite
(syenite and nepheline syenite) quarried -
from Pulaski County was used in roof aggre-
gates or chips (1.1 million tons, or 27% of
total granite output), dense-graded road
base (0.9 million tons, 22%), unspecified
aggregate (0.7 million tons, 16%), railroad
ballast (0.6 million tons, 15%), and other
uses.

Dimension sandstone, used as cut stone,
flagging stone, rubble, and sawed stone,
was quarried in Independence County by
McBride Stone Quarries and in Logan
County by Logan County Building Stone
Co., Inc., the larger of the two producers.

Less than one-half percent of the total
production of all stone was used as dimen-
sion stone, which sold for an average price
of $60.73 per ton.

Average values per unit for stone, other
than dimension sandstone, were crushed
limestone, $3.09; crushed sandstone, $3.43;
slate, $20.30; crushed granite, $3.60; other
crushed stone, $4.10. The average value per
;git for all stone produced in Arkansas was

.44,
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Table 4.—Arkansas: Crushed stone' sold or used by producers, by use
(Thousand short tons and thousand dollars) )

U 1980 - 1981

it Quantity Value Quantity Value

Agricultural limestone 470 1,651 371 1,483
12 100 19 168

__________ 1,604 4,850 1,403 4,695

1,390 4,843

3,059 9,420

450 1,803

1,018 3,568

713 2,900

1,117 3774

40 142

Manufacture fine aggregate (stone sand) 142 191
Cementmanufacture _ ___________________________________ 1,726 3,887
Abrasives_ _______-_______________ 6 14
Roofing grandles - -2 21T1TTTTTTC 1 22? 5, 1(5)2

’ granules _______ e . X

Other®  __ _ _ _ e 1,013 4,756
Total _ _ _ 13,834 347,260

W Wlthheld to avoid dmclosmg company proprietary data included with “Other.”

Includes li slate, and

stone.

3ncludes stone used for agricultural marl and soil conditioners, hme manufacture, ﬂux  stone, asphalt filler, other

fillers or extenders, refractory stone (1980), flour (slate), glass

uses not
3Data do not add to total shown b

dent
T

and other

re, paper

™

of indep

Tale.—The Milwhite Co., Inc., mined a
small fraction of the Nation’s talc from its
Congo pit west of Benton and processed the
ores at its mill at Bryant.

Saline County has long been a source of
the impure variety of talc called soapstone
used in roofing materials and as industrial
fillers. Recent technological research has
found new uses for talc, notably as a filler
or extender in petrochemically based
plastics.s

Vermiculite.—Crude vermiculite was im-
ported from out-of-State and exfoliated by
Strong-Lite at its Pine Bluff plant in Jeffer-
son County and by W. R. Grace & Co. at its
North Little Rock plant in Pulaski County.
Strong-Lite produced 5,114 tons of exfoliat-
ed vermiculite, a 34% increase over that of
1980. About 45% of Strong-Lite’s production
was used in paint-texture products. The
remainder was used in concrete ate
(80%), horticultural aggregate (14%), block
insulation (6%), and packing (4%).

W. R. Grace exfoliated vermiculite that
was used principally as concrete aggregate,
block insulation, fireproofing, loose-fill insu-
lation, horticultural aggregate, plaster ag-
gregate, and soil conditioner.

METALS

Bauxite.—Arkansas led the three States
in the Nation that produced bauxite in

1981, accounting for more than 1.2 million
metric tons (dry equivalent) or 82% of the
total national production. Mine production
of crude ore and shipments from mines and
processing plants during the year declined
from that of 1980. The quantity of crude ore
mined in 1981 was nearly 2% less, although
value rose slightly more than 15%. On a dry
equivalent basis, ore shipments in 1981
decreased about 11%, but ore-shipment val-
ues increased nearly 8%.

According to Reynolds Metals Co.’s 10K
annual report for 1981 to the Securities and
Exchange Commission, Reynolds owned
approximately 9,600 acres of land in the
State containing bauxite deposits. These
deposits were stated to be sufficient to
operate the firm’s Hurricane Creek alumi-
na plant at 55% of rated capacity through
at least 2000. Only when Arkansas bauxite
is mixed with high-grade imported bauxite
can the alumina plant be operated at
greater than 55% of its rated capacity.

Reynolds’ Jones Mills and Arkadelphia
aluminum reduction plants use purchased
electrical energy, although the Jones Mills
operation has gas-engine power-generating
facilities capable of generating electric pow-
er for approximately 40% of the plant’s
rated annual capacity (125,000 short tons).
The rated capacity of the Arkadelphia plant
is 68,000 short tons.*
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Table 5.—Arkansas: Mine production of bauxite and shipments from mines and
processing plants to consumers in the United States

(Thousand metric tons and thousand dollars)

. . Shipments from mines and
v Mine production processing plants to co
ear
Dry As Dry

Crude equivalent Value! shipped  equivalent Value'
2,048 1,703 24,851 1,964 1,684 26,532
1,778 1,446 21,103 1,734 1,483 24,230
1,685 1,430 20,555 1,783 512 25726
1,533 1,299 19,252 1,577 371 24,405
1,505 1,242 22,185 1,429 1,221

TRevised.
!Computed from selling prices-and values assigned by producers and from estimates of the Bureau of Mines.

Reynolds’ new continuous rolling plant at
Jones Mills is capable of processing about
300 million pounds of aluminum annually,
using eight Pechiney Ugine Kuhlmann (of
France) casters. Sustaining this operation
will depend, however, on a more stable
economy than that of the early 1980’s.

In its 1981 annual report, Reynolds de-
scribed the aluminum business during the
year as having been beleaguered by slumps
in the transportation and housing markets,
by the “disappearance of the unusually
high export business” of 1980, and by esca-
lations in operating costs, especially energy
and labor costs. Reynolds had six plants in
Arkansas employing 3,600 workers before
the 1981 cutbacks. By yearend, none of the
814 workers laid off during the year had
been recalled.

Slowdowns and shutdowns occurred. in
1981 at Reynolds’ cable plant, mines, and
alumina plants. To balance inventories with
reduced demand, potlines at Jones Mills
reduction plant were suspended, decreasing
the annual rate of production to 75000
short tons by yearend.

The Hurricane Creek plant has an annu-
al production capacity of 650,000 metric
tons of alumina. The annual payroll at the
plant was $33 million; the operations custo-
marily injected about $51 million per year
into the local economy.!®

Launching an intensive effort to cut costs
and expenses, Reynolds continued to ex-
pand its system for recycling aluminum,
which added substantially to the firm’s
total metal capacity. Requiring a relatively
small capital investment, recycling alumi-
num may save 95% of the energy needed to
produce aluminum from ore.

Vanadium.—In both quantity and value
of recoverable (contained) vanadium, Ar-

kansas ranked fourth of the six producing
States in the Nation. During 1981, Garland
County vanadium production increased
nearly 34% over that of 1980 and nearly
equaled the quantity and value of 1979.
Union Carbide Corp. was again the State’s
sole producer of the metal. By April 1981,
production had been resumed at Union
Carbide’s Wilson Springs surface mine and
mill complex; both had been closed during
most of the second half of 1980. In Decem-
ber, the firm was doing development work
at two new areas northwest of its plant and
at a third area north of Magnet. The compa-
ny expected to begin removing waste from
the developing surface mines in mid-1982,
unless the economy turns downward.

1State Liaison Officer, Bureau of Mines, Denver, Colo.

3Ellis, R. Companies Proud of Reclamation. Arkansas
Gazette (thtleRock) Oct. 18, 1981, pp. 1E-2E.

3Bureau of Labor Statistics. Employment and Earnings,
March 1982, Table B-8 Emplgyees on Nonagricultural
Payrolls for States and S Areas by Industry Divi-
slon, pp. 66-77.

4Arkansas Business and Economic Review. V. 15, No. 1,
Summer 1982, pp. 36-37.

SPaul Py

pp Milch Inc., oral July

12,1982,
Castelli, A. V. Barite: U.S. Production Continues
Strong, Sets Record at 2.4 Million ST. E&MJ, March 1982,

pp. 135, 137.
7Clayton Carter, Great Lakes Chemical Corp., El Dora-
- do, Ark., oral communication, July 21, 1982.

&Jeffers, P. E., ed. Acme’s New Ouachita Plant. Brick &
Clay Record, March 1981, pp. 2831.

*Ron Gallagher, Plant r, Acme Brick Co., Malv-
ern, oral communication, July 13,

10Arkansas Economic Report. Great “Lakes Carbon Dedi-
cates Ozark Plant. V. 2, No. 4, 1981, P 3.

11YS. De t of

Renard, Brair Plant General Manager, oral
oommunwatmn, July 2, 1982.
te. Bureau of Mines

R. A. Talc
Mmerah Yearbook 19‘78—791?"{”39&[5 and Minerals, p.
“Reynolds Metals Co. 10K Report for 1981 to the
Exchange Commission.

Securities and
15Campbell, R. P. Reynolds Metals Co. Reynolds Cut-
backstoFomelﬁl.ayoﬁsatP t, Mines. Arkansas
Gazette, Apr. 30, 1981, p. 6A.
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Table 6.—Principal producers

Commodity and company Address Type of activity County
Abrasives (tripoli):
Malv ineralsCo.,Inc _ _ ________ Box 1246 Mine_ ________ Garland.
Hot Springs, AR 71901
Barite:
NL Industries, Inc., Baroid Div.: Box 1675
Houston, TX 77001 o M
McKnightMine __ _ ____________  _______________ npit ______ lontgomery.
Magm;g Coveplant _ ____________  _______________ Pll:;lt ________ Hot Spring.
Bauxite:
Aluminum Co. of America _ _ _ _______ 1501 Alcoa Bldg. Mine and plant _ _ Saline.
Pittsburgh, PA 15219
American CyanamidCo_ _ _ _ __ - _____ an Ave. —e—do_______ Do.
Wayne, NJ 07470
Reynolds MetalsCo _ _ _ ___________ Box 97 Mines and plant _ _ Pulaski and
Bauxite, AR 72011 ine.
Bromine:
Arkansas Chemicals,Inc __ _________ Route 6, Box 98 Brine wells and Union.
El Dorado, AR 71730 plant.
Dow Ch 1USA, M lia plant _ __ 2030 Dow Center ce—do_______ Columbia.
Midland, MI 48640
Ethyl Corp., ArkansasDiv _ _ ________ Box 729 ee—do_______ Do.
Magnolia, AR 71753
Great Lakes:Chemical Corp _ _ _______ Box 2200 eeedo_______ Union.
West Lafayette, IN
Velsicol ChemicalCorp _ ___ - _______ 351 East Ohio St. ee—do_______ Do.
: Chicago, IL 60611
Cement: :
Arkansas Cement Corp., a subsidiary Box 130 Plant ________ Little River.
of Arkla, Inc. Foreman, AR 71836
Ideal Cement Co., a subsidiary of Ideal  Box 8789 ———do_______ Howard.
G Basic Industries, Inc. Denver, CO 80201
ays: .
Acme Brick Co., a division of Box 425 Pits and plants_ _ _ Hot Spring and
Justin Industnes, Inc. Fort Worth, TX 76101 Sebastian.
A. P.Green Refractories Co., Box 6057 Pitand plant_ _ _ _ Pulaski.
Eo subsidiary of United States Gypsum  Little Rock, AR 72216
Arkansas Lightweight Aggregate Corp _ _ El Dorado, AR 71730 _ _ Pitsand plant _ _ _ Crli;tengen and
noke.
Stauffer ChemicalCo . __________ Box 9509 Pitand plant_ _ _ _ Pulaski.
" Industrial Station
G Little Rock, AR 72209
um:
"Highland Gypsum Co _____________ Box Mine_________ Pike.
Lmdsay, OK 73052
Weyerhaeuser Co, Dierks Div __ . ____ _ Route x 78 Mine and plant _ _ Howard.
) Nashvnlle, AR 71852
Lime:
Aluminum Co. of America - _________ 1501 Alcoa Bldg. Plant ________ Saline.
Arkansas Lime Co. bsidiary of Plttsbli’»%gh PA 15219 Quarry and plan Ind d
\y e Co., a subsi of and plant _ ndependence.
Ranfnire Corp. Batesville, AR 72501 pe
Reynolds MetalsCo _ _ __ __________ 6603 West Broad St. - ce—do_______ Saline.
Richmond, VA 23226
Perlite (expanded):
Strong-Lite Products Corp _ __ _ ______ Box 8029 Plant ________ Jefferson.
Pine Bluff, AR 71611
Sand and gravel (industrial):
Silica ucts Co.,Inc _ _ _ _ ________ Box 248 Pit__________ Izard.
Guion, AR 72540
Stone:
Granite:
Freshour Construction Co., Inc.! ____ _ Box 77 Quarry _______ Pulaski.
Sweet Home, AR 72164
McGeorge Contracting Co.,Inc ____ _ _ Box 7008 Quarries _ _____ Do.
) Pine Bluff, AR 71611
Mi ta Mining & Manufacturing Co_ 3M Center, 224 6SW Quarry _______ Do.
X St. Paul, MN 55101
Limestone:
Arkansas Cement Corp., a subsidiary Box 130 —e—do_______ Little River.
of Arkla, Inc. Foreman, AR 71836
Arkansas Lime Co., a subsidiary of Box 2356 Quarries _ _ _ ___ Independence
Ra?re Corp. Batesville, AR 72501 and Izard.
Ideal Cement Co., a subsidiary of Box 8789 Quarry _______ Howard.
Idea.l Bamc Industnes Inc. Denver, CO 80201
h Co,a beidi y Box 756 ee—do_______ Benton and
of Ashhnd 0il, Inc. Fayetteville, AR 72701 Washington.
Midwest LimeCo ______________ Box 2608 ee—do_______ Independence.
Batesville, AR 72501
Sandstone
Arkhola Sand & Gravel Co., a subsidiary Box 1627 Quarries _ _ ____ Crawford and
of Ashland Oil, Inc. Fort Smith, AR 72901 Sebastian.
Ben M. Hogan Co.,Inc? _ _________ Box 2860 ———do_______ Fulton, Garland,
Little Rock, AR 72203 Pike, White.

See footnotes at end of table.
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Table 6.—Principal producers —Continued

Commodity and company Address Type of activity County
Stone —Continued
Sandstone —Continued
HM B ConstructionCo_ _ _ _ _______ Box 5606 Quarry _______ Sevier.
M & M Rock Co., I 'ggxalr{xsaona,’l'x75501 Quarri Faulkner, Perry,
wIne o _____ X rries ______ al A A
sl Conway, AR 72032 White.
ate:
Bird&Son,Inc ___ ____________ BoxC Quarry - _____ Montgomery.
Glenwood, AR 71943
Sulfur (recovered elemental):
Ethyl Corp., ArkansasDiv _ _ __-_____ Box 729 Sulfur ed Columbi:
Magnolia, AR 71753 in bromine
extraction.
Phillips PetroleumCo_ - _ - _ ________ 724 Adams Bldﬁ. Sulfur ed as Lafay
Bartlesville, OK 74004 a b{product of pe-
Tal troleum refining.
c:
The Milwhite Co.,Inc _ _ _ _ _________ Box 15038 Mine and plant _ _ Saline.
Houston, TX 77020
Vanadium:
Union Carbide Corp., Metals Div __ ____ Route 6, Box 943 Mineand mill __ _ Garland.
Hot Springs, AR 71901
Vermiculite (exfoliated):
W.R.Grace&Co_ _ __ ____________ 62 Whittemore Ave. Plant ________ Pulaski.
Cambridge, MA 02140
Strong-Lite ProductsCorp _ _ _ —______ Box 8029 eeedo___ ____ Jefferson.
Pine Bluff, AR 71611

1Als0 produced limestone in Fulton County.
2Also produced limestone in Lawrence County.






The Mineral Industry of
California

This chapter has been prepared under a Memorandum of Understanding between the
Bureau of Mines, U.S. Department of the Interior, and the California Division of Mines
a:;d E:Iology, Department of Conservation, for collecting information on all nonfuel
minerals.

By F. V. Carrillo,! J. F. Davis,? and J. L. Burnett?

California’s nonfuel mineral production
value in 1981 increased nearly 6%, to a
total of $1.98 billion. This resulted primari-
ly from a rise in value of boron and sand
and gravel products. Thirty-two mineral
commodities, including 10 metallic miner-
als, were produced in California during the

year. Nonmetallics accounted for over 92%
of the State’s mineral production wvalue.
California ranked third nationally in total
nonfuel mineral production and led in the
production of asbestos, boron minerals,
diatomite, and rare earths.

Table 1.—Nonfuel mineral production in California®

1980 1981
Mineral L Value Ouantit Value
Q (th 1) (th 1)
Boron minerals _ ___ 1,545 $366,760 1,481 %35,387
Cement: Portland _ _ _ 8,797 542,487 7,896 18,966
Clays . ______.__ 2,558 17,766 2,309 18,118
Gemstones _ _ _ _ __ _ _ _ _ _ NA 200 NA 300
Gold (recoverable content of ores, etc.)_ _ _ _ _ . ___ troy ounces_ _ 4,078 2,498 6,271 2,882
Gypeum_ _ _ __ _ __ o _____ thousand short tons_ _ 1,644 12,763 1,456 13,948
[ ead (recoverable content of ores, etc.) _ _ _ _ —___ metric tons_ _ w w w A
Lime_______________________ thousand short tons_ _ 554 29,444 472 26,834
Mercury._ — - e 76-pound flasks _ 226 88 85 35
Perlite_ _ _ _ . ___ ___________ thousand short tons__ W w 36 1,044
Pumice _ __ ___ ___ - do____ ‘758 1,340 98 1,501
Sandandgravel _ ____ _____________________ do____ T114,663 363,904 112,050 ©381,669
gilver (recoverable content of ores, etc.) . thousand troy ounces. _ 49 1,017 53 560
tone: .
Crushed __________________ thousand short tons_ _ 31,760 118,140 34,560 118,698
Dimension _________________________-_do___ 36 1,967 29 1,909
Tale - o do____ 100 1,863 3111 25,855
Zinc (recoverable content of ores,etc.) _ _ _ . _ . __ metric tons_ _ - - w w
Combined d‘;:lt? of afatl:esws, calcium chloride, carbon dioxiddo.;’
copper, mite, feldspar, iron ore, magnesium compoun
_;P{ d P i salts, rare-earth concentrates,
salt, sodium carbonates, sodium sulfate, tungsten, wollastonite
(1981), and values indicated by symbol W _ _ ____ ________ XX T411,619 XX 446,310
Total __ _ _ e~ XX 71,871,856 XX 1,975,016
’Prelunmny’ i . TRevised. NA Not available. W Withheld to avoid disclosing company proprietary data; value
included with “Combined value” figure. XX Not applicable.
1Production as d by mine shipments, sales, or marketabl ducti ludi ption by prod ).
*Exclud: hyllite; value included with “Combined value” figure.

PyTopny
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Table 2.—Value of nonfuel mineral production in California, by county?!

(Thousands)
Minerals produced in 1980
County 1979 1980 in order of value
Alameda _ _ _ ___________ W w Sand and gravel, salt, stone, clays.
Alpine _______________ $262 $591  Silver, gold.
Amador_______________ 11,007 13,654  Sand and gravel, stone, clays.
Butte - _______________ 4,688 4,823  Sand and gravel.
Calaveras _ . ___________ 56,305 56,179 Cemenf.i asbestos, stone, gold, silver, clays, sand and
gravel.
Colusa _______________ w W Sand and gravel, stone.
ContraCosta__ _ _ ________ 14,455 W Stone, sand and gravel, lime, clays.
DelNorte_ _ _ ___________ w w Sand and gravel, stone, gold.
ElDorado _____________ w W Stone, sand and gravel, talc.
Fresno _______________ 17,410 15466  Sand and gravel, gold, stone, clays, silver.
Glenn________________ A W Sand and gravel, lime.
Humboldt _ ____________ 2,874 3,406  Sand and gravel, stone.
Imperial ______________ w W Gypsum, sand and gravel, lime.
Inyo_______ . _________ 45,322 35,174 Tungsten, boron minerals, molybdenum, talc, stone,
p]erlitel, s%nd and gravel, silver, copper, pumice, gold,
clays, lead.

389,730 433,458 Boron minerals, cement, stone, sand and gravel, gyp-

sum, clays, carbon dioxide, tungsten.
- W Gypsum.
w W Sand and gravel, stone, mercury.
1,065 2,384  Sand and gravel, stone.
58,320 64,781 Sand and gravel, lime, stone, clays, tungsten.
6,357 9,440 Tungsten, sand and gravel, stone, pumice.
w w Stone, clays, sand and gravel.
262 w Sand and gravel, stone.
1,547 1,546 Sand and gravel.
1,913 1,825 Deo.
w w Peat, stone, sand and gravel.
1,104 1,019 Pumice, clays, sand and gravel.
44,325 61,058 M i p ime, tos, sand and
gravel, stone.
w w Salt, sand and gravel, stone.
w w Sand and gravel, clays, stone.
w 22,166 Sand and gravel, feldspar, stone, clays.
w w Sand and gravel, clays, stone.
1,190 W Stone, sand and gravel.
w w Iron ore, cement, sand and gravel, stone, clays.
23,475 19,069 Sand and gravel, clays, gold, silver.
w w Stone, sand and gravel, clays.

421,613 . 488,269 Cement, boron minerals, sodium carbonate, rare-earth
minerals, stone, potash, sodium sulfate, sand and
gravel, lime, clays, calcium chloride, salt, feldspar,
talc, iron ore, gold, silver.

44,880 51,867 d and grave}, stone, salt, gypsum, magnesium
pounds, clays, feldspar. t "
12,662 12764 Sand and gravel, lirne, gold, peat, silver.
4,724 w Stone, sand and gravel, gypsum.
w w Magnesium compounds, stone, salt.
64,409 w Diatomite, sand and gravel, lime, stone.
w W Cement, stone, sand and gravel.
w w Cement, sand and gravel, stone, clays.
28,796 w Do.
w w Gold, silver.
w 1,353 Stone, sand and gravel, pumice, gold.
w 1,646 tone.
11,831 11,493 Sand and gravel, stone, mercury.
W W - Sand and gravel, gold, clays, silver.
696 W Sand and gravel, clays.
818 1,192  Sand and gravel, stone.
w W Stone, sand and gravel.
3,938 W Sand and gravel, stone, tungsten.
w W Lime, stone, gold, silver, lead.
15,881 w Sand and gravel, clays, stone, gypsum.
w W Sand and gravel, lime.
w W Sand and gravel, stone, clays.
475,001 557,226
71,766,855 1,871,856
"Revised. W Withheld to avoid disclosi y proprietary data; included with “Undistributed.”

INo nonfuel mi 1 pr was reported for San Francisco County.
?Includes mercury that cannot be assigned to specific counties, gem stones, and values indicated by symbol W.
3Data may not add to totals shown b of independent roundi
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Table 3.—Indicators of California business activity

1?80 percent
Em‘gloyment and labor force, annual average:
tal civilian rforce — _ thousands_ _  11,243.0 11,489.1 +2.2
Unemployment __ _ __ _____ __ ___ do____ 701.0 983.9 +40.4
E
+10.3
+.5
=217
+12
+2.2
+3.7
+49
+19
Personal income:
otal _ _ o millions_ _  $259,339 $291,715 +12.5
Percapita_ . __ $10,929 $12,057 +10.3
Construction activity:
Number of private and pubhc residential units authorized _ _ ___ ___________ 144,796 105,197 -274
Value of nonresidential construction _ _ __ _ _ ______ __________ millions__  $6,583.5 $7,705.1 +17.0
Value of State road contractawards _ _ _ _ _____________________do.___ $518.0  $300.0 —421
Shipments of portland and masonry cement to and within the State
thousand short tons_ _ 8,238 7,268 -11.8
Nonfuel mineral production value: -
Total crude mineralvalue _ _ ___________________________ millions_ _  $1,871.9 $1,975.0 +55
Value per capita, resident population __ __ __ _______________________ $80 +3.8
Value persquaremile _ _ . _ . _ __ __ . ____ . ____ $11,883  $12,446 +4.7
PPreliminary.
ncludes oil and gas extraction.
2Data do not add to total shown b of independent di

Sources: U.S. Department of Commerce, U.S. Depamnent of Labor, Highway and Heavy Construction Magazine, and

U.S. Bureau of Mines.

The decline in construction activity
throughout the State was reflected in a
production drop of most industrial minerals
including boron, gypsum, cement, clays,
asbestos, lime, diatomite, stone, and sand
and gravel. Despite lower production, in-
creased valuation resulted from commodity
price increases.

Output of most metallic mineral commod-
ities increased slightly including silver, cop-
per, iron, lead, and rare earths; gold rose
over 50%. Principal metallic minerals pro-
duced in the State were iron ore and tung-
sten, as well as rare earths, molybdenum,
gold, copper, and silver.

Employment.—Dlrect metal and non-
metal mining employment showed little
increase from that of 1980, although em-
ployment figures for the mineral industries
increased 10.3% in 1981. The increase is
attributed to gains in employment by oil
and gas extraction workers who are includ-
ed in the mineral industry statistics.

Legislation and Government Pro-
grams.—A comprehensive multiple-use
plan for the California Desert Conservation
Area, opening the way for increased mining
activity, was approved by the U.S. Depart-
ment of the Interior in April. The multiple-
use plan permits mining and energy miner-
als development in the 23-million-acre area

established by Congress in 1976 for the
southern California desert.

Rules to allow development of all hard-
rock minerals in the 41,000-acre Whiskey-
town Recreation Area, near Redding, were
announced in December. The regulations
were drafted in response to a 1979 court
decision ordering the Government to issue
rules governing mineral leasing in national
recreation areas.

The University of California at Berkeley,
selected as 1 of 81 mineral institutes under
title III of Public Law 95-87 (Surface Mining
and Reclamation Act of 1977), received
$110,000 for operation of the institute in
1981, and an additional $202,000 for scholar-
ships, fellowships, and research proposals.

The State Mining and Geology Board took
actions on a number of propositions that
addressed mineral resource conservation
and mined lands reclamation objectives.

The Board designated regionally signifi-
cant sand and gravel deposits in the San
Fernando Valley area of Los Angeles Coun-
ty, and initiated the designation process for
aggregate deposits needed to supply Ven-
tura County’s future needs. Classification of
construction-quality aggregate resources in
the Los Angeles and San Francisco Bay
metropolitan areas also were reviewed.
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Priorities for classifying threatened min-
eral deposits in nonurban areas of the State,
specifically in the Sierra Nevada and Cali-
fornia Desert areas, were established, and
classification studies were initiated in these
areas by the California Division of Mines
and Geology (CDMGQG), Department of Con-
servation. Five petitions for classifying
threatened mineral deposits were also ac-
cepted, and a completed classification re-
port on a petitioned limestone deposit was
sent to the affected lead agency for plan-
ning action.

A special publication, “Mines and Miner-
al Producers Active in California—1981”
(SP 58), was prepared by CDMG.

The application of California’s Surface
Mining and Reclamation Act (SMARA) to
Federal lands was reviewed by the Board in
a workshop with representatives from the
mining industry; local, State, and Federal
agencies; and environmental protection
groups. Ordinances from 71 lead agencies
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were reviewed and 62 were certified.

The Board reviewed its State policy for
surface mining and reclamation practices to
ensure its conformance with requirements
of Assembly Bill 1111, which requires that
regulations be clearly written and properly
authorized.

The Board also recommended that (1)
information on California’s potential for
strategic mineral resources be developed
and that nonurban classification be accel-
erated to aid future land use decisions, and
(2) hazardous abandoned mines should be
identified to aid local agencies mitigating
associated hazards.

Under direction from a recent amend-
ment to the Surface Mining and Reclama-
tion Act, Senate Bill 1300, the CDMG began
classification of mineral lands in nonurban
areas. Classification activities were concen-
trated in the foothills of the Sierra Nevada,
the California Desert, and in the Klamath
Mountains, under priorities established by

that regulate surface mining in the State the Mining and Geology Board.
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Figure 1.—Total value of nonfuel mineral production in California.
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REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS

Asbestos.—California remained the lead-
ing U.S. producer of asbestos from mines in
Calaveras and San Benito Counties. Cala-
veras Asbestos Corp.’s operations in Cala-
veras County, and Union Carbide Corp.’s
Santa Rita Mine in San Benito County
continued to be the main producers.

Barite.—The Upper Spanish Mine, a for-
mer gold producer, reportedly produced bar-
ite from an operation 3 miles west of Gran-
iteville, in Nevada County. The open pit
operation, owned by Ostlers Rocky Moun-
tain Refractories of Salt Lake City, shipped
crushed rock to Salt Lake City, Utah, and
Sacramento, Calif., for use in oil well drill-
ing mud.

ASARCO Incorporated proposed a project
to mine and mill barite from an open pit
silver-barite deposit in San Bernardino
County.

Boron.—California operations in San
Bernardino and Inyo Counties were the
Nation’s only domestic producers of boron.
U.S. Borax and Chemical Corp. (a subsid-
iary of the United Kingdom-based Borax
Holdings), which operates an open pit mine
in San Bernardino County and a processing
plant in Kern County, continued to be the
world’s largest source of boron. Kerr-McGee
Chemical Corp. produced anhydrous borax-
boric acid as well as pentahydrite and
decahydrate at its plants in San Bernardino
County. American Borate Corp. mined cole-
manite and ulexite from Inyo County.

Borax’s Mojave facility in Kern County
was completed after a 3-year construction
project. Reportedly the world’s largest boric
acid plant, it will employ an additional 125
people and produce 200,000 tons of boric
acid annually.

Calcium Chloride.—Natural calcium
chloride was obtained from wells in San
Bernardino County. Leslie Salt Co. and

National Chloride Co. of America remained
the largest producers.

Cement.—California continued in second
place, behind Texas, in national cement
production. Twelve plants reported port-
land cement production, down 11% from
that of 1980. The State’s largest producer
was the Kaiser Cement Corp. Permanente
plant.

Genstar Cement & Lime Co. completed a
$42 million modernization and expansion of
its plant near Redding, increasing the ca-
pacity from 290,000 to 600,000 tons per year.
Genstar also announced the planned expan-
sion and modernization of its San Andreas
cement plant in Calaveras County from a
present capacity of 600,000 tons to more
than 1 million tons per year.

Kaiser Cement opened its $1 million ce-
ment distribution facility at Fresno in July.
Upgrading, modernization, and expansion
of the Lone Star Industries, Inc., Davenport
plant was completed in September. About
$1 million was spent to double annual
capacity from 890,000 to 775,000 tons, and to
reduce energy consumption by one-third.
California Portland Cement Co. completed
work on the expansion of its Mojave facility,
making it the largest cement plant in Cali-
fornia.

Pacific Coast Cement Corp. completed an
import terminal capable of handling
600,000 tons per year at Long Beach Har-
bor, at a reported cost of $17 million. Initial-
ly, the cement will be produced to Califor-
nia standards by Adelaide Brighton Ce-
ment, Ltd., in Australia.

Delta Cement Co., a subsidiary of a Fed-
eral Republic of Germany industrial con-
glomerate, constructed an additional import
terminal at the Port of Stockton. The
30,000-metric-ton terminal plans to handle
imports of 150,000 tons per year from Nihon
Cement Co. in Japan.

Table 4.—California: Portland cement salient statistics
(Short tons unless otherwise specified)

Northern California Southern California California total
1980 1981 1980 1981 1980 1981
Number of active plants _ _ _ _ 4 4 8 8 12 12
Production __ _ _________ 2,608,472 2,297,212 6,241,246 5,581,393 8,849,718 7,878,605
Shi ment.s from mills:
§nn ___________ 2,556,225 2,413,013 6,241,051 5,483,060 8,797,276 7,896,073
alue __ _ _ _________ 8151 156,310 $152, 933 399 $391,331064 $366,032,803 $542487,374 $518,966,292
Stocks at mills, Dec. 31 __ ___ 277,609 234,863 207,927 304,272 485,536 539,135
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Clays.—Production of over 2.3 million
short tons of clay and shale was reported
from 60 mines. Common clay and shale
comprised the bulk of the clay produced,
with smaller amounts of kaolin, fire clay,
ball clay, and bentonite.

Lightweight Processing Co. was the
State’s leading producer from quarries in
Ventura County. Additional important pro-
ducers include Genstar, Pacific Holding
Clay Products Co., Homestake Mining Co.,
Amcor Inc., and Lincoln Clay Products Co.
The leading kaolin producer in California
was North American Refractories Co.
Southern Clay of California, Inc., was the
leading producer of nonswelling bentonite.

Diatomite.—More than one-half of the
687,000 short tons of diatomite produced
nationally last year was derived from Cali-
fornia. Santa Barbara County accounted for
all of the reported California production.
Manville Products Corp., Lompoc, con-
tinued to be the State’s largest producer.

Feldspar.—Production from two oper-
ations accounted for the total State output.
The Owens-Illinois, Inc.’s Mission Viejo
Mine, a feldsparsilica sand deposit in
Orange County, and the Calspar Corp.’s Ord
Mountain Mine (hard rock) in San Bernar-
dino County, produced material for use in
glassmaking and ceramics including sani-
tary ware.

Graphite (Synthetic).—Great Lakes Car-
bon Corp. produced most of the synthetic
graphite in the State from Kern County, for
use in the manufacture of electrodes.

Gypsum.—Despite a 12% drop from 1980
in gypsum production, California ranked
second in the Nation in production of crude
gypsum, and was the leading producer of
calcined gyspum. Eight companies reported
crude gypsum output in 1981. The bulk of
the production was from three companies—
United States Gypsum Co. (Imperial Coun-
ty), H. M. Holloway Inc. (Kern County), and
Fannon Superior Gypsum Co. (Kern Coun-
ty).

Lime.—California was the 13th largest
lime producer among the States in 1981,
dropping from 12th in the Nation in 1980.
Production by 7 companies was reported
from 10 counties throughout the State. The
Kaiser Aluminum & Chemical Corp. Nativ-
idad plant in Monterey County was the
largest producer. Other important produc-
ers included Kerr-McGee, Genstar, Holly
Sugar Corp., and Amstar Corp.

Peat.—Output and value of peat produc-
tion declined from that reported in 1980.

MINERALS YEARBOOK, 1981

Radel, Inc. (Modoc County), and Delta Hu-
mas Co. (San Joaquin County) were the only
producers. Consumption was primarily by
nurseries.

Perlite.—American Perlite Co. was the
sole source of crude perlite during 1981,
producing 40,000 short tons of ore. Expand-
ed perlite production, processed at eight
plants in Los Angeles, San Bernardino, and
San Diego Counties, declined to 36,478 short
tons valued at over $5 million. The North
Hollywood plant of American Perlite was
the largest producer of expanded perlite in
the State.

Potassium Salts.—Production of potassi-
um salts by Kerr-McGee in San Bernardino
County enabled California to record the
second highest tonnage in the Nation after
New Mexico.

Pumice and Pumicite.—Pumice produc-
tion from five counties was recorded in
1981, with the largest portion reported in
Siskiyou County. Output for the year in-
creased 69%, but the total value increased
only 12%, to $1,501,000. There were six
producers from seven operations during
1981, one more than in 1980.

American Pumice Products, Inc., in Inyo
County and Tionesta Aggregates Co. in
Siskiyou County were the major producers.
The largest use of pumice was in concrete
aggregates.

Salt.—Salt production decreased 8% in
1981 when compared with that of 1980, but
increased 15% in total value owing to high-
er prices. Cargill, Inc. (formerly the Leslie
Salt Co.), produced most of the salt recov-
ered in the State from plants around the
southern end of San Francisco Bay. Other
salt producers were Standard Salt Co.,
Oliver Brothers Salt Co., Pacific Salt and
Chemical Co., and Western Salt Co.

Sand and Gravel.—To reduce reporting
burdens and costs, the U.S. Bureau of Mines
implemented new canvassing procedures
for its surveys of sand and gravel producers.
Beginning with the collection of 1981 pro-
duction data, the survey of construction
sand and gravel producers will be conducted
for even-numbered years only; the survey of
industrial sand and gravel producers will
continue to be conducted annually. There-
fore, this chapter contains only preliminary
statistics for construction sand and gravel
production but contains complete data on
industrial sand and gravel. The preliminary
statistics for production of construction
sand and gravel for odd-numbered years
will be revised and finalized the following
year.
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Preliminary statistics indicate California
continued to be the leading producer of
sand and gravel in the United States, de-
spite a 2% decline in production attributed
to reduced activity in the construction
industry. California ranked fifth in the
Nation in industrial sand and gravel pro-
duction.

93

Owens-Illinois, Inc., with operations in
Amador and Orange Counties, was the
State’s largest producer.of industrial sand
and gravel. Other important producers in-
cluded Ottawa Silica Co. in San Diego Coun-
ty, Martin Marietta Corp. in Contra Costa
County, and Santa Cruz Aggregate Co. in
Santa Cruz County.

Table 5.—~California: Sand and gravel sold or used by producers

19807 1981

&mtlty Value ' Value antity Value Value

ousan (thou- per (thousand (thou- per

short tons) sands) ton short tons) sands) ton

Construction:
d _ 47,050 $140,781 $2.99 NA NA NA
Gravel ___________ ___________ 65,444 195,264 2.98 NA NA NA
Total' oraverage _ _ _ __________ 112,493 836,045 299 P109,900 P$353,400 P$3.22
Industrialsand _ _ _ _ _______________ 2,1 27,859 12.84 2,150 28,269 13.15
Grand total' or average _ _ _ ______ 114,663 363,904 3.17 P112,050 P381,669 P3.41
PPreliminary.

TRevised. NA Not available.
1Data may not add to totals shown b of i

4,

m

Sodium Compounds.—All sodium sulfate
output came from Kerr-McGee plants in
San Bernardino County. Production and
value increased 7% and 38%, respectively,
when compared with that reported in 1980.
California remained the Nation’s largest
sodium sulfate producer in 1981.

Kerr-McGee also produced sodium car-
bonate at its Westend and Argus plants in
San Bernardino County. In 1981, production
and value increased 49% and 56%, respec-
tively, compared with that of 1980.

Cominco American, Inc., a subsidiary of
Cominco Ltd. of Canada, purchased Lake
Minerals Corp., which mines sodium salts
from the Owens Dry Lake bed, Inyo County.
Lake Minerals produces about 85,000 tons
of crude sodium carbonate per year, which
is shipped to industrial customers within
the State.

Stone.—Output of crushed stone in 1981
was reported from 252 quarries in 42 coun-
ties. Led by San Bernardino County, over 1
million short tons of crushed stone was
produced from each of eight counties.

Dimension stone output came from 17

quarries in 13 counties. Production and
value of dimension stone bothdecreased.

Limestone utilized in cement production
was the leading type of stone produced.
Leading producers of limestone were Kaiser
Cement and California Portland Cement.

Dolomite and dolomitic limestone were
mined for a variety of refractory, chemical,
and decorative uses. Cutbacks in the manu-
facture of refractory brick caused Kaiser
Refractories to announce the temporary
closing of its refractory brick plants in late
1981 to reduce inventories. Employees were
affected at the Moss Landing manufactur-
ing plant and the Natividad quarry near
Salinas.

Dolomitic limestone was mined intermit-
tently by Merck & Co. from the Columbia
quarry in Tuolumne County. The Lone Pine
quarry in Inyo County was purchased by
M & C Marble Co., and reportedly produced
terrazzo chips for floors and decorative
rock.

Slate, volcanic cinders, granite, sand-
stone, and shale were other significant vari-
eties of stone produced.
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Table 6.—California: Crushed stone’ sold or used by producers, by use
(Thousand short tons and thousand dollars)

U 1980 1981
se
Quantity Value Quantity Value
limestone _ _ ____ ______________ 39 216 w w
Poultrygnt and mmeral food . _ _____________ 145 1,387 21 338
n aggregate _ _ _ ___________________ 2,223 6,350 3,201 10,668
Bituminous aggregate _ __ ___ ______________ 1,732 5,708 1,613 5,990
ate_ _ _ _ __ __ __ ____________ 893 3,261 760 2,905
De road base stone 8,175 22,665 7,17 21,366
Surfacetreatment aggregate 95 334 __ —_
construction aggregate and road stone_ 4,639 9,990 4,136 10,655
Riprap and jetty stone 21‘035 6,796 ,7102 6,086
i b&t ________________________ 217 641 380 1,169
Filterstone _ _ _________________________ 297 935 101 429
Manufactured fine 116 1,089 1,105
Terrazz and ex| aggregate 214 1,932 1,350
Cement manufacture _ _ _ ____ ___ 12,214 31,894 12,329 37,0711
Lime manufacture ___________ 416 1,146 w
Dead-burned dolomite w W 35 339
Fluxstne ___________________________ 150 705 i 409
Minedusting . __ _______________________ 24 63 28 79
Other fillers or extenders _ ___ 302 3,032 w w
Drainfields_ ____________ 67 131 __ __
mn____ 1,005 1,917 711 1,672
Glass manufacture ________ 413 4,889 292 3,978
Roofinggranules_ _ ______________________ 577 1,970 636 2,660
Sugarrefining _ ________________________ 638 3,504 440 2,941
Other __ __ _ ___ _ _ _ _ _______________ 534 7,588 700 7,485
Total® __ _ _ _ _ _  ___________ 31,760 118,140 34,560 118,698
"Revised. W Withheld to avoid d!scloemg company propnetary data; included with “Other.”
Includes limest: shell, stone, and slate and volcanic cinders and scoria.

3Includes stone used for agricultural marl and other soil conditioners, ferrosilicon (1980); whiting or whiting substitute,

carbon dioxide,

3Data may not add to totals shown b of ind

materials (1980), floor slate (1980), other uses not specified, and items indicated by symbol W.

dont

Sulfur.—Byproduct sulfur was recovered
at 15 refineries—4 in Contra Costa County,
9 in Los Angeles County, 1 in Santa Barbara
County, and 1 in Solano County. Total 1981
production was 477,208 metric tons valued
at $31.4 million. California ranked third in
the Nation for recovered sulfur shipped in
1981. Chevron USA Inc’s refinery at El
Segundo, Los Angeles County, was the larg-
est producer.

Tale and Pyrophyllite.—Talc production
increased 11% from that of 1980, but its
value more than doubled. Major producers
from mines in Inyo and San Bernardino
Counties were Pfizer, Inc., and AMOCO
Minerals Co. Standard Slag Co. produced
pyrophyllite from two mines in Mono Coun-
ty. .
Vermiculite (Exfoliated).—Production of
exfoliated vermiculite increased 15% and
value increased 32% from that of 1980.
W. R. Grace & Co. produced all of Califor-
nia’s vermiculite from plants in Santa Ana
(Orange County) and Newark (Alameda
County). California ranked second in the
Nation in exfoliated vermiculite output.

METALS

Chromium.—Although there was no pro-
duction of chromite in California during
1981, considerable exploration was carried
out on the speculation that domestic re-
serves would become marketable.

U.S. Chrome Co. of Grants Pass, Oreg.,
completed extensive diamond drilling
around the Ima Bell Mine near Seiad Val-
ley in Siskiyou County. The Bar Rick and
Tyson Mines near Gasquet, Del Norte Coun-
ty, were explored by Del Norte Chrome
Corp. of Vancouver, British Columbia, Can-
ada.

Copper.—Byproduct copper, principally
from the Pine Creek Mine in Inyo County,
accounted for most of the 1981 California
copper production. Small lode gold and
silver mines in Alpine, Inyo, Mono, Plumas,
and San Bernardino Counties supplied the
remainder. Production of copper increased
67% in 1981 and value rose 65%.

Two areas with prospects for new copper
deposits were announced during the year.
The Mount Emma area near Sonora Pass in
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Mono County was cited as prospective for a
copper-molybdenum porphyry or a vein-
type deposit and a mineralized zone near
Highway 19 in Del Norte County was traced
across the California border from a massive
sulfide (pyrite) deposit in Oregon containing
visible sphalerite and chalcopyrite in drill
cores.

Gold.—Lode ‘and placer gold production
increased 54% during 1981, and value rose
15%. The number of lode mines reporting
increased to 14. Gold was also recovered
from two placer mines, one heap-leaching
operation, one hydraulic operation, and five
stream gravel deposits.

Homestake Mining Co. more than tripled
its estimate of gold resources at its Mc-
Laughlin property in Napa County in May,
with the announcement of an expected 1984
startup in the mining of an ore body con-
taining 3.4 million ounces of gold. Produc-
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tion of more than 100,000 ounces annually
is anticipated initially.

Mother Lode Gold Mines received a per-
mit from the Calaveras County Planning
Commission to operate an open pit mine at
the Mountain King-Royal Group near
Copperopolis. The company announced de-
lineation of 7 million tons of gold-bearing
rock with an average grade of 0.07 ounce of
gold per ton. Among the more significant
gold producers were the Zaca Mine in Al-
pine County, the Blazing Star Mine in
Calaveras County, the C & W and Keystone
Mines in Inyo County, and the Morning
Star Mine in San Bernardino County.

Two properties in Plumas County, the
Gold Stripe property west of Greenville and
the Rich Gulch property on Highway 70,
were actively explored. Drilling and geolog-
ic mapping continues at both properties.

Table 7.—California: Mine production (recoverable) of gold, silver, copper,
lead, and zinc, by county

Material

Mines producing’ sold or Gold Silver
County treated®
Lode . Placer  (metric oy Value o Value
1979¢total _ _ _ __ 6 2 10,361 75,010 r$1 540,578 64,185 $711,812
1980total _ _ _ T 2 7,856 74,078 72,498,020 49,257 1,016,666
1981:
Trinity — - — 17 33 15,168 6 63
Undistributed®_ __ ____ 15 2 26,734 6,238 2,867,235 53,280 560,419
Total _ _ _ _______ 15 2 217,451 6,271 2,882,403 53,286 560,482
Lead Zi
i Copper : : inc Total
Metric  yaue  Metre  yae  MOTC Vel  value
total _ _ _ _________ w w 2 $1,889 w W $2782397
1980total - _ ___ _______ A\ v w w —— _- 3844945
1981:
Trinity — . _ . ___ - — — _ —— 15,231
Undm"buted’ _______ w v w w w w 3,977,897
Total __ _ _______ w v w w w W 3993128
TRevised. W Withheld to avoid disclosi proprietary data.

!Qperations from which gold and silver are recovered as byproducts from sand and gravel operations are not counted as

producing mines.
2Does not include gravel washed.

S"Alpme, Calaveras, Freeno, Inyo, l%ern, Mono, Placer, Plumas, Sacramento, San Bernardino, San Joaquin, Sierra, and

to avoi

proprietary data.
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Table 8.—California: Mine production (recoverable) of gold, silver, copper, lead, and zinc
in 1981, by class of ore or other source material

Material
Number sold or Gold Silver Copper Lead Zinc
Source of treated® (troy (troy (metric  (metric  (metric
mines! (short ounces) ounces) tons) tons) tons)
tons)
Lode ore:
Dr{ a3 9 25,179 3,645 3,923 2 7 w
Goldsilver ___________ 2 1,311 312 10,447 w w w
Silver. _ _ _ _ _ _________ 3 233 14 1,851 w w w
Total __ __________ 14 26,723 3,971 16,221 w w w
Leadzinc and tungsten® _ _ _ 1 511 875  €36,930 w w w
____________ 15 26,734 64,046  ©53,151 w w w
Other lode material: Gold tail-
i e - 17 w w - . __
Totallode _________ 15 27,451 4,046 53,151 w w w
Placer ________________ 2 __ 2,225 135 __ . .
Grand total _ . ______ 17 27,451 6,271 53,286 w w w

W Withheld to avoid disclosing company proprietary data.

10perations from which gold and silver are recovered as byproducts from sand and gravel operations, and an operation

from which copper is pi
2Does not include gravel washed.
3Includes material that was leached.
“Combined to avoid disclosi
ti

y proprietary data.

Sheolnd ten ore t g al

as a byproduct from tungsten operations, are not counted as producing mines.

®Includes recovery from gold—t‘;ailings in order to avoid disclosing company proprietary data.

Table 9.—California: Mine production (recoverable) of gold, silver, copper, lead, and zinc
in 1981, by type of material processed and method of recovery

Type of material Gold Silver Copper Lead Zinc
processed and method (troy (troy (metric (metric (metric

of recovery ounces) ounces) tons) tons) tons)

Lode:

Amal, tion, cyanidation, and direct smelting of ore! _ 2697 23516 w w w
Smelting of concentrates® _ _ __ __________ _____ 3,349 49,635 w w w
Total lode material ____________________ 4,046 53,151 w w w
Placer . ________-____________________"°° 2,225 135 —— — .
Grandtotal - _ _______________________ 6,271 53,286 w w w

W Withheld to avoid disclosing company proprietary data.
!Combined to avoid disclosi pany proprietary data.
2Includes recovery from tailings.

3Includes byproduct recovery from tungsten ore.

Iron Ore.—California ranked third in the
Nation in 1981 for shipments of usable iron
ore. Sizable reductions in ore shipments
were again reported in 1981 when compared
with those of 1979-80. Kaiser’s Eagle Moun-
tain Mine in Riverside County was the
State’s largest producer. Standard Slag Co.
reopened the Beck Mine in San Bernardino
County in late 1981. Relatively small quan-
tities of magnetite ore were produced for
California Portland Cement. No production
was reported from California Portland Ce-
ment in 1981.

Iron and Steel.—Kaiser Steel Corp.
announced plans to close its primary steel-
making facilities at Fontana, San Bernar-
dino County, and its iron mine at Eagle
Mountain. The proposed layoff of nearly

3,000 employees from the total work force of
7,000 was begun.

Lead.—Small quantities of lead were pro-
duced in California during 1981, principally
as a byproduct gold and silver ores. Nearly
all of the production was derived from the
Zaca Mine in Alpine County, the C & W and
Jackass Mines in Inyo County, and the
Morning Star Mine in San Bernardino
County.

Mercury.—Both mercury production and
value declined in 1981 from that reported in
1980. Ore was mined only from the Gambles
(Knoxville) open pit mine in Lake County.

Molybdenum.—All molybdenum pro-
duced in California was derived as a by-
product from Union Carbide’s Pine Creek
tungsten mine. Although tungsten produc-
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tion increased during the year, the output
and value of molybdenum decreased 57%
and 60%, respectively, when compared with
those of 1980.

Nickel.—Although no 1981 production
was reported, interest continued in the
Gasquet Mountain area of Del Norte Coun-
ty for potential nickel, cobalt, and chromi-
um production. A feasibility study by Kai-
ser Engineers, Inc., was completed for Cali-
fornia Nickel Corp., which announced plans
to develop an open pit mine containing
estimated reserves of 36 million short tons
of ore. The project plans to extract nickel
and cobalt from the ore by a roast-leach-
electrowinning process. Chromite will be
recovered by gravity separation to produce
a concentrate. About 15 tons of the ore was
reportedly extracted from test pits to evalu-
ate extraction processes and to determine
the feasibility of recovering the nickel and
cobalt.

Rare-Earth Minerals.—Production and
value of rare-earth oxides from the Moly-
corp, Inc., Mountain Pass bastnésite deposit
in San Bernardino County decreased slight-
ly. This operation continued to be the major
source of the Nation’s rare-earth mineral
production.

Silver.—Although output of silver in-
creased 8% in 1981, a sharp drop in price
during the year resulted in a 45% decline in
value from that of 1980. Union Carbide’s
Pine Creek Mine in Inyo County continued
to supply the bulk of output as a byproduct
from tungsten ores. Other important silver
producers were the Zaca Mine in Alpine
County and the Morning Star Mine in San
Bernardino County. Placer silver was pro-
duced from six dragline dredging oper-
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ations.

The Anaconda Minerals Co. announced
plans to recover silver and gold left in dump
piles at the Darwin Mine in Inyo County
using a cyanide leach process.

California Silver Ltd. of Vancouver, Brit-
ish Columbia, Canada, assumed operation of
the Zaca Mine in 1981 and announced lo-
cation of 4.1 million tons of ore containing
0.61 ounce of silver and 0.036 ounce of gold
per ton.

An Environmental Impact Report on the
Asarco Waterloo Silver Mine was submitted
to the San Bernardino County Environmen-
tal Public Works Agency in May. The pro-
posed project would permit the mining and
milling of a large volume of low-grade
silver-barite ore from deposits lying along
the southwestern slope of the Calico Moun-
tains.

Tungsten.—California was the leading
national producer of tungsten in 1981, ac-
counting for almost 60% of total production.
Twelve mines reported production in 1981.
The major producers were Union Carbide’s
Pine Creek Mine (Inyo County) and Tele-
dyne Tungsten’s Strawberry Mine (Madera
County). Smaller producers operated in
Inyo, Kern, Los Angeles, San Diego, and
Tulare Counties.

Zinc.—Zinc output remained at low levels
in 1981. Small amounts of byproduct zinc
were recovered from mining operations in
Alpine and Inyo Counties.

1State Liaison Officer, Bureau of Mines, Spokane, Wash.

2State geologist and Director, California Division of
Mines and Geology, Sacramento, Calif.

3Associate geologist, California Division of Mines and
Geology, Sacramento, Calif.

Table 10.—Principal producers-

Commodity and company Address Type of activity County
Asbestos:
Calaveras Asbestos Corp_ _ _ _ _ __ Box 127 Open pit mine _ Calaveras.
Copperopolis, CA 95228 .
Union Carbide Corp., Metals Div_ _ Box K ceedo_____ San Benito.
King City, CA 93930
Boron compounds:
Kerr-McGee Chemical Corp. _ _ _ _ Box 367 Evaporators _ _ San Bernardino.
Trona, CA 93562
U.S. Borax and Chemical Corp _ _ _ Box 75128 Open pit mine _ Kern.
Sanford Station
Los Angeles, CA 90005
Calcium chloride:
LeslieSaltCo. _ _ _ _________ Box 364 Solar evapora- San Bernardino.
Newark, CA 94560 tors.
National Chloride Co. of America®_ Box 604 —e—do_____ Do.
Norwalk, CA 90605
Cement.:
California Portland Cement Co.3_ _ 800 Wilshire Blvd. Plants ______ Various.
Los Angeles, CA 90017
Kaiser Cement Corp.* __ ______ 300 Lakeside Dr. ——do_____ Do.
Oakland, CA 94612

See footnotes at end of table.
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Table 10.—Principal producers —Continued

Commodity and company Address Type of activity County
Clays:
Genstar Cement & Lime Co.% _ _ _ _ 215 Market St. Pits_ _______ Various.
San Francisco, CA 94105
Lightweight Processing Co _ __ __ 650 South Grand Ave. —eodo_____ Ventura.
Los Angeles, CA 90017
Pacific Holding Clay Products Co _  Box 54! ———do_____ Various.
Lake Elsinore, CA 92330
Diatomite: '
Manville Products Corp - _ _ ____ 2500 Miguelita Rd. Open pit mine _ Santa Barbara.
Lompoc, CA 93436
Feldwar: s . Box248 : Pit Orange
Owens-Illinois, Inc.® _ ________ x248 - Pit ________ 3
Goid - San Juan Capistrano, CA 92675
Cactus Hill Venture, Heavy Metals 4640 South Decator Blvd. Mine_______ San Bernardino.
Development Corp.” . Las Vegas, NV 89103
Troy Gold Industries, Inc.8 _____ Box 5 ———do_____ Calaveras.
West Point, CA 95255
Gypsum: :
y{?nited States Gypsum Co_ _ _ _ __ Plaster City, CA92269 _______ Quzirry and Imperial.
plant:
Iron ore:
Kaiser Steel Corp _ _ _________ Box 158 Mine_______ Riverside.
Li Eagle Mountain, CA 92241
ime: -
Kaiser Aluminum & Chemical Corp 300 Lakeside Dr. Plant_______ Monterey.
: Oakland, CA 94612
Perlite:
American PerliteCo _ _ _____ __ Box 579 Open pit mine _ Inyo.
Big Pine, CA 93513
Pun'I)‘ice: Aggregates Co 13290 H Dr. —di Siski
ionesta AggregatesCo _______ 3 ———do_____ iskiyou.
Reno, NV 89511
Sand and gravel: -
Martin Marietta Corp _ _ __ ____ Box 216 Pit ________ Contra Costa.
Byron, CA 94514
Ottawa SilicaCo ___________ Box 1280 Pit ________ San Diego.
Oceanside, CA 92054
Silver:
Claude B. Lovestedt® _ _ _______ Box 1496 Mine_______ Alpine.
s Carson City, NV 89701
tone:
Basalt Rock Co.,Inc _________ Box 2540 Quarries_ __ _ _ Marin and Napa.
Napa, CA 94558
Gifford-Hill Co., Inc., Riverside Box 832 eedo . ___ Riverside and
Cement. Riverside, CA 92502 5 Bernar-
ino.
GraniteRockCo ___________ Box 151 Quarry___ ___ San Benito.
Kopper Co., Inc., South Coast Boxgra. e CA 95076 Quarri San D
opper Co., Inc., Sout x es_ _ ___ ego.
Asphalt. Carlsbad, CA 92008
Lone Star Industries, Inc., Pacific 00 Campus Dr. ——_do_____ Contra Costa
Cement Aggregate.1® San Mateo, CA 94403 and Santa
Southwestern Portland Cement Box 937 ———do_____ San Bernardino.
Co. Victorville, CA 92392
Talc:
AMOCO Minerals Co., Cyprus _ _ _ 7000 South Yosemite St. Open pit mine _ Inyo.
Englewood, CO 80112
Pfizer,Inc.'?______________ Drawer AD Open pit mines_ Do.
Victorville, CA 92394
I‘\u¥sﬂen:
eledyne Tungsten _ _ _ __ _____ 4709 North El Capitan Ave. n pit mine _ Madera.
Fresno, CA 93703 Open p
Union Carbide Corp.13 _ _ ______ Route 2 Underground Inyo.
Bishop, CA 93514 mine and
plant.
Vermiculite (exfoliated):
W.R.Grace&Co _ _ _ ________ 1114 Avenue of the Americas Plants ______ Alameda and
New York, NY 10036 Orange.

1Also lime, potassium salts, soda ash, sodium sulfate, and stone.
2Als0 salt.
3Also clays, gypsum, and stone.
4Also stone.
5Also cement, lime, and stone.
SAlso industrial sand and gravel and stone.
7Also copper, lead, silver, and zinc.
copper.
®Also copper, gold, lead, and zinc.
1°Also cement and clays.
1 clays.
12Als0 clays and wollastonite.
13Als0 copper, gold, molybdenum, and silver.



The Mineral Industry of
Colorado

This chapter has been prepared under a Memorandum of Understanding between the
Bareau of Mines, U.S. Department of the Interior, and the Division of Mines of the State
of Colorado, for collecting information on all nonfuel minerals.

By Karl E. Starch! and A. L. Hornbaker?

The value of nonfuel mineral production
in Colorado in 1981 was $965.8 million,
nearly 25% below that of 1980. This is the
first time that the value of nonfuel mineral
production in the State has declined in
more than a decade. The major reason for
this decline was the fall in price and produc-
tion of molybdenum. In contrast, output of
other major metal products of the State,
such as gold, lead, silver, and zinc, which
had been declining in recent years, increas-
ed in 1981 as it did in 1980. Declining gold
and silver prices, however, resulted in lower
total value of output for those two metals.
The trend in output of the major industrial
minerals produced in the State was mixed
in 1981; sand and gravel and cement pro-
duction declined slightly, while crushed
stone production rose about 10%. Despite
the onset of unfavorable market conditions
in mid-1981, molybdenum continued to be
the State’s major nonfuel mineral product,
comprising considerably more than one-half
of the total value of mineral output.

Colorado was ranked seventh among all
States in value of nonfuel mineral produc-
tion. The State was ranked first in carbon
dioxide, molybdenum, and vanadium pro-

duction; second in tin and tungsten (bypro-
ducts of molybdenum); third in lead; fourth
in silver; and seventh in gold and zinc.
Twenty-four nonfuel minerals were pro-
duced in the State in 1981: 10 metals and 14
nonmetallic minerals.

In 1981, the mining sector in Colorado
employed about 42,000; of this number,
approximately 14,000 were employed in
nonfuels production. Employment in min-
ing increased about 18% in 1981, the fastest
rate of increase among Colorado’s economic
sectors, as has been the case since 1974.
Mining contributed about 2% of total em-
ployment in the State; however, the rapid
growth rate in recent years reflects more
the movement of energy-company head-
quarters to Denver than an actual increase
in the number of miners. According to a
First National Bancorporation survey, min-
ing wages constituted about 5% of all wages
paid in the State.

The relative importance of mineral pro-
duction in Colorado was reflected in a per
capita value of mineral production in the
State of $334, which compared to a national
average of $111.

99
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Table 1.—Nonfuel mineral production in Colorado®

1980 1981

Mineral Value Value

Quantity (thou- Quantity (thou-

sands) : sands)
Clays __________________________ thousand short tons__ - 336 $2,223 276 $1,734
Copper (recoverable content of ores, etc.)_ _ _ _ _ _____ _ metric tons_ _ 461 1,041 W w
Gemstones _______________________ """~ """ " NA 70 NA 80
Gold (recoverable content of ores,etc.) _ _ ____. _____ troy ounces_ - = 39,447 24,164 51,069 23,473
Gypsum ________________________ thousand short tons_ _ 227 X 203 2,346
Lead (recoverable content of ores, etc.) - _ ____ ___ __ _ metric tons_ _ 10,272 9,615 11,431 9,207
Molybdenum _________________"_ """~ thousand pounds._ _ 102,498 915,304 73,615 636,037
Peat __________________________ thousand short tons_ _ 29 327 33 299
Sandandgravel®_ ____________________________ do____ 21,433 74452 P25700 72,300
gilvet (recoverable content of ores, etc.) _ ___ thousand troy ounces_ _ 2,987 61,653 3,009 31,650

tone: :
Crushed _______________._______ thousand short tons_ _ W W 6,969 24,083
Dimension__ _ ____________________________ o____ 6 259 1 64
Zinc (recoverable content of ores, etc.) _ _ _ _________ metric tons_ _ 13,823 11,406 w w
Combined value of carbon dioxide, cement, iron ore, lime, perlite,
pyrites, salt, sand and gravel (industrial), tin, tungsten concentrate,

di and values indicated by symbol W _ __ __ __________ XX  T160,592 XX 164,493
Total . _ __ _ _ _ o ___ XX 1,264,515 XX 965,766

PPreliminary.  "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value
included in “Combined value” figure. XX Not applicable.

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

2Excludes industrial sand and gravel; value included in “Combined value” figure. :

Table 2.—Value of nonfuel mineral production in Colorado, by county?
* (Thousands)

Minerals produced in 1980
1979 1980 in order of value

$7,567 $10,198 Sand and gravel.
w w

Peat.
4,430 4,009 Sam})z;nd gravel.
30,922 36,671 Cement, sand and gravel, stone, gold, silver, clays, zinc, lead, peat,
copper.
Chaffee ___________ w A Stone, sand and gravel, peat.
ClearCreek _ _ __ _ ___ w 449,244 Molybdenum, sand and gravel, silver, gold, lead.
Conejos _ __ __ _ — w Sand and gravel.
i w w Stone, sand and gravel.
w w Sand and gravel.
w w Perlite.
789 921 Sand and gravel.
74 73 Do.
26 313 Stone.
w w Sand and gravel, clays, stone.
w 17,195 Silver, sand and gravel, gold, copper, lead, stone.
w W Clays, sand and gravel.
w w Sand and gravel, stone, clays.
47,816 w Cement, stone, gypsum, clays, sand and gravel.
w w Sand and gravel, stone.
w 65 Gold, silver, lead, copper.
339 w Sand and gravel.
w w Sand and gravel, silver, lead.
1(2)2 w Sand and gravel.

13,802 17,984 Sand and gravel, stone, clays.
W W Sand and gravel.
344,998 527,867 Molybdenum, silver, tungsten, zinc, gold, lead, tin, copper, pyrites,
sand and gravel.
827 517 Sand and gravel, gold, silver, lead.

w 29,357 Cement, sand and gravel, stone, gypsum, lime.
w Sand and gravel, clays.
w w Sand and gravel.
w w Lime, sand and gravel.
w w Sand and gravel, vanadium.
w w Silver, lead, zinc, copper.
W 1,375 Sand and gravel.
w W Carbon dioxide, sand and gravel.
w w Vanadium, sand and gravel, salt.
w w Sand and gravel, lime.
203 357 Sand and gravel.
w w Silver, sand and gravel, lead, gold, copper.
309 w Silver, lead, peat, gold.
34 61 Sand and gravel.
w w Iron ore, sand and gravel.
131 W Sand and gravel.
w 9,041 Lime, sand and gravel, clays, gold, silver, lead.

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Colorado, by county! —Continued

(Thousands)

County 1979 1980 Minerals prodyced in 1980
RioBlanco _ . _ __ ____ $537 W Sand and gravel, vanadium.
RioGrande_ _ _ ______ w W  Sand and gravel.

591 $328 Do.
w w Gold, silver, zinc, lead, copper.
w W Vanadium, sand and -avel.
w W  Lime, sand and gra

1,214 2,047 Sand and gravel sﬂver, gold, lead.

w W  Gold, peat, sand and gravel, silver.
42 2  Sand and gravel

3% W  Sandand gravel. lime.

370,953 166,783
826,105 31,264,515

'Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”
1The following counties are not listed because no nonfuel mineral production was reported: Baca, Bent, Cheyenne,

Hinsdale, Kiowa, and Saguache.
2Includes gem stones and values indicated by symbo! W
3Data do not add to total shown b of i di

Table 3.—Indicators of Colorado business activity

P Change,
1980 1981 percent
Employment and labor force, annual average:

‘otal civilian labor force_ _ _ _ _ _ __ __ _________________ thousands_ _ 1,480.0 1,519.4 +27
Unemployment _ _ _ ___ ___ __ _ ___ ____ do_ ___ 84.0 81. -3.3
Employment (nonagricultural):

Mining* ______________ 36.2 423 +16.8
Manufacturing _ _ __ ____ 180.4 184.4 +22
Contract construction _ _ _ _ 77.0 172.7 -5.6
Transportation and public uti 793 81.5 +2.8
Wholesale and retail trade _ 304.7 311.0 +21
Finance, insurance, real esta 76.4 79.6 +4.2
rvices ___ 253.4 265.9 +49
Government 243.6 2429 -3
Total nonagricultural employment! _ _____ - _____________ do____ 21,2511 1,280.3 +23
Personal income: :
otal . __ _ _______ $29,053 ,039 +13.7
Per capita _ $10,033 $11,142 +11.0
Construction acti
Number of pnvate and public residential units authorized 30,436 27,657 -9.1
Value of nonresidential construction $730.8 * $1,294.2 +177.1
Value of State road contract awards_ $115.0 $88.2 -23.3
Shipments of portland and masonry cement to and within the State
thousand short tons_ _ 1,432 1,559 +89
Nonfuel mineral production value:
Total crude mineralvalve _ _ _ __ ____ _ ______ ___________ millions__  $1,264.5 $965.8 -23.6
Value per capita, resident population _ _ _ _ _ _ ___ __________________ $438 $334 -23.8
Value persquaremile — _ _ _ _ __ _ __ _ o _____ $12,130 $9,264 -23.6
PPreliminary.
!Includes coal, natural gas, and petroleum
2Data do not add to total shown b of independent roundi

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and

U.S. Bureau of Mines.
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Figure 1.—Value of mine production of gold, lead, silver, and zinc, and total value of
nonfuel mineral production in Colorado.

Legislation and Government Pro-
grams.—The first regular session of Col-
orado’s 53d General Assembly, a “long ses-
sion,” was convened January 7, 1981, and
adjourned November 30, 1981. Legislation
enacted (except S.B. 170) and related to
nonfuel minerals included—

S.B. 5, effective June 30, 1981, established
the Colorado Division of Mines operational
fund, reduced required mine inspections by
that agency to 1 annually, limited inspec-
tions to mines having 75 or fewer employ-
ees, and redefined “mine” to exclude quar-
ries and sand and gravel excavations and
plants.

S.B. 161, effective April 30, 1981, exempt-
ed the State Department of Highways from
some fee and bonding requirements of the
Mined Land Reclamation Act.

S.B. 170, Colorado’s “‘Sagebrush Rebel-
lion” bill, created a State structure for
managing certain federally administered
public lands that would be transferred to
the State. Governor Richard D. Lamm
vetoed the proposal June 5, 1981, and a
legislative attempt to override the veto
failed by four votes.

S.B. 177, effective June 19, 1981, changed
the allocation of the Federal leasing money
fund to provide for payment of one-half of
any excess over $10.1 million into the local
government mineral-impact fund for 5

years.

H.B. 1097, effective May 21, 1981, remov-
ed the requirement for a permit amend-
ment under the Colorado Mined Land Rec-
lamation Act when the acreage to be affect-
ed by a mining operation is decreased.

H.B. 1172, effective April 30, 1981, con-
formed the annual filing date for affidavits
of labor on mining claims to Federal law,
which is December 30 of the year following
the improvement period.

H.B. 1518, effective June 19, 1981, revised
the requirements for a surety or bond under
the Colorado Mined Land Reclamation Act
and provided for self-bonding in certain
circumstances.

H.B. 1558, effective July 1, 1981, provided
for State participation in the Federal Super-
fund Act to clean up hazardous mining
wastes.

The Legislative Council reported that
State revenue from the severance tax on
minerals was about $32.8 million in 1981,
compared with about $6.6 million in 1978,
the first year the present rates were in
place. Of that total, about $4.1 million was
derived from molybdenum and other metal-
lic minerals. The Council felt, however, that
these tax revenues had peaked and were
declining in a number of areas.

The State of Colorado received more than
$25 million as its share of Federal mineral
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lease revenues for the fiscal year ending
September 30, 1981. Colorado was ranked
fourth among the States receiving such
revenue.

In December, a loosely organized coali-
tion of citizen groups calling itself IMPACT
(Initiative on Mineral Policy Assisting Colo-
rado Taxpayers) filed a draft constitutional
amendment with the legislative council
that would require the State legislature to
impose a severance tax equal to 5% of the
total value of minerals produced in the
State. To put such a referendum on.the
ballot in the November 1982 general elec-
tion, the group had to obtain a number of
signatures on petitions equivalent to at
least 5% of the voters in the last general
election by July 27, 1982.

As part of its Inactive Mine Reclamation
Program, the State Division of Mined Land
Reclamation completed a physical survey of
more than 8,000 inactive mines, rating each
site for degree of hazard to the public. On
November 19, with considerable input by
the Colorado Mining Association and oth-
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ers, the Mined Land Reclamation Board
approved and forwarded to the Secretary of
the Interior the Colorado Inactive Mine
Reclamation Plan. Such a plan was neces-
sary before Federal funds could become
available for correcting hazards.

During 1981, the Colorado Geological Sur-
vey’s Mineral Resource Division continued
to inventory the State’s mineral resources
and provide technical geological assistance
to local governments within the State. Re-
ports published during the year included
Map Series 17, Inventory of Nonmetallic
Mining and Processing Operations in Colo-
rado, which locates pits, quarries, and in-
dustrial minerals operations and processing
plants on 16 1° by 2° maps (1:250,000), and a
Front Range Urban Corridor Strip .Map
(1:100,000) Report Series 21, Precambrian
Tungsten and Copper-Zinc Skarn Deposits
of South-Central Colorado, which describes
the three main types of skarn  deposits
occurring in the Precambrian metamorphic
rocks of Park, Fremont, Chaffee, and Custer
Counties.

REVIEW BY NONFUEL MINERAL COMMODITIES

METALS

Cadmium, Indium, and Thallium.—
ASARCO Incorporated (Asarco) recovered

cadmium, indium, and thallium metal and .

thallous sulfate at its Globe smelter in
Denver from flue dust, dross, and byproduct
materials received from out-of-State smelt-
ers. At midyear 1981, Asarco announced it
would no longer produce thallium at its
Globe plant because of the liability risk
associated with thallium toxicity. A West
German plant remained as the world’s sole
producer of thallium. The output of these
materials was not included in the State
mineral production because the origin of
the processed materials could not be deter-
mined. Cadmium, however, occurred in
some base-metal ore in the San Juan area of
Colorado.

Copper.—Although copper output in-
creased significantly in 1981, production
remained at about one-third that of the mid-
1970’s. The rate of increase in value of
copper produced was not as great because
the average price for copper declined from
$1.02 per pound in 1980 to $0.85 per pound
in 1981. Copper was produced in Colorado
only as a byproduct in base-metal ores and
was the least important of the gold-silver-

copper-lead-zinc complex in value. Copper
contributed about 2% of the total value
derived from these ores. The metal was
produced in 20 mines in 10 counties. Stand-
ard Metals Corp.’s Sunnyside Mine at Sil-
verton, San Juan County, yielded the larg-
est amount of copper, accounting for more
than one-half the total. Other copper pro-
ducers, in order of output, were Hecla
Mining Co.-Leadville Corp.’s Sherman Mine
(Sherman Tunnel) at Leadville, Asarco’s
Leadville unit (Black Cloud Mine), Home-
stake Mining Co.’s Bulldog Mountain Mine
near Creede, New Jersey Zinc Co.’s Eagle
Mine at Gilman, and Federal Resources
Corp.’s Camp Bird Mine near Ouray. Cop-
per output was not a factor in the economic
health of any of these mines, and Colorado’s
contribution to the Nation’s supply was
insignificant.

Gold.—Gold was mined from 27 lode
mines and 1 placer mine in 12 counties in
Colorado in 1981. The 29% increase in
gold production in 1981 over that of 1980
reflected the increased interest in gold gen-
erated by the high prices in 1980, when the
price averaged more than $612 per ounce,
return of the Sunnyside to full production,
and greatly increased production at Globe
Hill. The slight decline in value of gold
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produced in 1981, compared with that in
1980, resulted from the decline in gold price
from the average $612 in 1980 to an average
of about $460 in 1981. The State’s largest
gold mine, Standard Metals Corp.’s Sunny-
side Mine near Silverton, San Juan County,
produced more gold than all the other gold
mines in the State combined, and several
times more than the second largest produc-
er, Asarco’s Leadville unit (Black Cloud
Mine) near Leadville, Lake County. No
other individual gold mine produced any-
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where near the level of these two leaders.
Other notable mines, in order of output,
were the Globe Hill of Gold Resources, Inc.,
Teller County; New Jersey Zinc’s Eagle,
Eagle County; Gold Run Joint Venture’s
Mary Nevin, Teller County; the Cross Mine
of Hendricks Mining Co., Boulder County;
Federal Resources Camp Bird, Ouray Coun-
ty; and the Sherman, operated by Hecla,
Lake County. The top three mines account-
ed for more than 90% of the State’s gold
production.

Table 4.—Colorado: Mine production (recoverable) of gold, silver, copper,
lead, and zinc, by county

Material "
Count Mines producing? tsolmz Gold Silver
rea
Y Lode Placer (metric OE:;’;S Value o'\l;;gﬁs Value
tons)
1979, total _ _ __ _ ______ 15 1 411,473 13,850 $4,258,879 2,808,934 $31,151,078
1980, total _ __ __ ______ 23 1 549,148 39,447 24,163,656 2,987,058 61,652,877
1981:
Boulder __________ 3 - 4,418 332 152,600 8,847 93,056
ClearCreek _ _ . _____ 2 - 9,888 66 30,336 1,947 20,479
Eagle_ ___________ 1 __ 6,997 930 ,465 244,873 2,575,665
Hinsdale ___ ______ 1 - 73 30 13,789 24 252
Park ____________ 5 __ 41,912 378 173,744 67,894 714,134
Summit __________ 2 — 3,538 33 15,169 ,207 ,287
Teller_ _ _ ___ ______ 2 - 283,312 3,606 1,657,462 91 957
Undistributed® __ ____ 12 1 744,944 45,694 21,002,792 2,679,111 28,179,880
Total . _ _ ________ 28 1 1,095,082 51,069 23,473,357 3,008,994 31,649,710
Co Lead Zi
- pper - ne Total
Mtz;l;‘c Value Mtz;rslc Value M':;x;nc Value value
1979, total _ _ _ __ ______ 362 $742,120 1,554  $8,766,654 9,910 $8,149,288 53,068,019
,total _ _ _ __ ____ __ 461 1,040,531 10,272 9,615,189 13,823 11,406,279 107,878,532
1981:
Boulder __________ 1 1,744 8 6,775 7 7,119 261,294
ClearCreek . _ ______ 2 3,928 7 5,366 5 5,219 65,
Eggle ____________ 66 124,291 31 24,568 180 176,837 3,3?2,{8)3?
e _ ________ __ __ __ __ __ __ X
Park ____________ 6 10,517 il 62,096 28 27,651 988,142
Summit __________ * 638 2 1,925 . — 83,019
Teller_ _ __________ __ __ * 213 - __ 1,658,632
Undistributed® __ ___ _ w w 11,306 9,105,574 w W 175428478
Total . __________ w w 11,431 9,206,517 w W 81,827,760

W Withheld to avoid discl

y proprietary data.

10perations from which gold,‘éilver, copper, lead, or zinc were recovered as byproducts from sand and gravel or cleanup

are not counted as mines.
2Does not include gravel washed.
3Gilpin, Lake, Mineral, Ouray, and San Juan Counties

bined to avoid discl

“Less than 1/2 unit.

pany proprietary data.



THE MINERAL INDUSTRY OF COLORADO 105

Table 5.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc
in 1981, by type of material processed and method of recovery

. Gold Silver Copper Lead Zinc

Type of material processed (tro, ppe q 4
y (troy (metric (metric {metric

and method of recovery ounces) ounces) tons) tons) tons)
219,345 251,084 67 39 230
31,724 2,757,910 w 11,393 w
51,0%3 3,008,994 w 411,431 w
51,069 3,008,994 w 411,431 w

W Withheld to avoid disclosing company proprietary data.
1Combi id disclosi y proprietary data.

d to avoid d
2Includes placer production.

P

3Includes recovery of gold, silver, copper, and lead from tailings.
find dent roundi

4Data do not add to total shown b o

Table 6.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc
in 1981, by class of ore or other source material

Material

Number sold or Gold Silver Copper Lead Zinc
Source of treated? (troy (troy (metric (metric (metric
mines’ (metric ounces) ounces) tons) tons) tons)
tons)
Lode ore:
gold® and lead-zinc® _ 16 5694,106 548,561 5600,714 w 511,431 W
Gold-silver _ __ _ _____ 3 96,162 889 w w w w
Silver _ _ _ ___ 9 304,361 1,619 2,408,280 193 . 1,196
Total - _ _ _ .- 28 ©1,094,628 751,069 73,008,994 w 711,431 w
Other lode material:
Gold tailings - _ __ ____ —— 454 w w w w _—
Total lode _ _ . _ ___ 28 1,095,082 51,069 3,008,994 w 11,431 w
Placer - _ _ _ _ _________ 1 - w - _- —— ——
Grand total _ _ ____ 29 1,095,082 51,069 3,008,994 w 11,431 w

W Withheld to avoid disclosing proprietary data; included in recovery from lead-zinc ore.

1Some mines p:
by;)roducm from sand and
'Does not include gravel washed.

3Includes material that was leached.
4Combined to avoid disclosi pany proprietary data.
51 1 data indicted by symbol W.
6Data do not add to total shown b of ind

Td,

dent

uce more than one class of material.
gravel operations or tailings are not counted as producing mines.

Operations from which gold and silver are recovered as

P r

7Includes recovery from gold tailings.

Although all the flood damage suffered by
the Sunnyside in 1978 had not yet been
repaired, the mine and mill returned to full
capacity in 1981. Through a program of
cost-saving practices such as selective stope
mining, reduction in work force, and
bringing the mine and mill back to full
capacity, Standard Metals was able to state
in its 1981 annual report that unit costs
were reduced from $87 per ton milled in

1980 to approximately $72 per ton milled in
1981. A major water-diversion project was
completed to reduce ground water entering
the mine through the Lake Emma hole.
Since Lake Emma broke into the mine in
1978, 50,000 tons of mud had been cleaned
out of the mine, and retimbering was re-
quired at a cost of more than $1.1 million in
1981 alone. The Sunnyside was operated
under a lease which extends to 1999.
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The milling facility, owned by Standard
Metals, reached its full capacity of 1,000
tons per day in July and averaged 80% of
capacity for the year, compared with 50%
for 1980. Total production for the year
approximated 200,000 tons, compared with
125,000 tons in 1980. Ore concentrates from
~ the Sunnyside operation were sold under
contract to Asarco, Engelhard Industries,
Inc., and Phibro Corp. In a settlement with
its casualty insurors, Standard Metals
received nearly $6 million in cash in April
as compensation for flood damage. A small
open pit operation was developed at the top
of the Spur Vein with ore dropped through
an open stope below to be trammed out the
American Tunnel. A threatened workers’
strike over a management dispute was
averted in February but resurfaced in July,
resulting in a 4-day walkout. In December,
using its Sunnyside property as security,
Standard Metals reported a $6 million loan
agreement with the Canadian Imperial
Bank of Commerce. In an unusual occur-

rence; $120,000 worth of gold, in the form of -

a sand amalgam of half gold and half

mercury in the last stage of refining, was -

stolen from the Standard Metals mill July
15.

Also in the San Juan area, Federal Re-
sources continued to develop the Camp Bird
and Bachelor Mines during the year but by
yearend had cut its work force to about 35;
Lake City . Mines, Inc., completed
purchasing the Golden Wonder Mine but at
yearend the mine was idle while the compa-
. ny negotiated an operating contract with
San Juan Geological and Mining Consul-

tants, Inc.; the Silver Shield flotation mill, '

with a 250-ton-per-day capacity, was
purchased by Moritz Mining Co., Inc., of
Golden and Northern Arizona Gold and
Silver Milling and Mining Co.; Union Mine
Inc. worked to develop a mine at Platoro; in
response to reduced mining in the area, the
Bakers Park mill, the only custom mill in
the San Juan area, cut its work force from
40 to 13; and The Anaconda Copper Co.
continued its evaluation of sites at Summit-
ville and Rico.

In the Cripple Creek-Victor area, the
Cripple Creek and Victor Mining Co., a joint
venture of Texasgulf, Inc., and the Golden
Cycle Corp., continued restoring the famous
old Cresson and Ajax Mines. At the Ajax,
work consisted of cleaning up and extend-
ing old workings of the mine down to the
3,350-foot level. An estimated 300,000 tons
of reserves was defined in the Ajax in
a 197679 exploration program. At the
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Cresson, where the old shaft had deteriorat-
ed too much for use, a new 500-foot incline
was driven to get under an indicated ore
reserve of approximately 150,000 tons.

A part of the 30-year-old Carlton mill was
reconstructed to provide a daily milling
capacity of 300 tons of ore. In addition to the
work at the Ajax and Cresson mines and
Carlton mill, the company worked at
cleaning debris out of the Carlton Tunnel to
provide drainage and access to the mines.

Also in the Cripple Creek area, Standard
Metals entered into a joint venture with
Cripple Creek Gold Production Corp. to
explore 159 claims on 850 acres owned by
Cripple Creek Gold Mining Corp. Over the
past several years, Cripple Creek had been
developing the Mary Nevin Mine and other
properties and was involved in the Gold
Run Joint Venture with Crown Central
Petroleum Corp. of Baltimore, Md. Cripple
Creek and Victor Mining and Standard
Metals-Cripple Creek Gold Production con-
trolled 75% to 80% of the total valuation of
gold properties in the area. Silver State
Mining Corp., which operated a mill and
several mines near Alma, Park County,
built a 1,000-ton-per-day vat-leaching facili-
ty at its Ironclad property near Victor,
where the company estimated its ore re-
serves at 2.6 million tons with an average
grade of 0.06 ounce of gold per ton.

Yellow Gold of Cripple Creek, Inc., enter-
ed into separate agreements with St. Joe
Development Corp. of Menlo Park, Calif,, to
develop its Rittenhouse property, and with
Cripple Creek and Victor Gold Mining Co.
to renovate and use its Moffat Tunnel
property. Other companies developing prop-
erties in the Cripple Creek area included
Gold Ore Ltd. of Cripple Creek, Havilah
Mining Co., Fair Chance Mines, Ltd., of
New Jersey, and Newport Minerals.

In the Leadville area, Day Mines, Inc.,
which operated the Sherman Mine under
agreement with the Leadville Corp., was
acquired by Hecla. The Sherman produced
an average of 500 tons per day with about
110 employees working 2 shifts per day, 5
days per week. A major effort went into
driving a track drift to connect the Sher-
man workings with those of the Hilltop
Mine.

In the Clear Creek-Boulder area, the
Hendricks Mining Co., Inc., produced ore
from the fourth level of its Cross Mine,
while a drilling program outlined new re-
serves; the Hendricks-Good Mining Co.
began rehabilitating the Idaho Tunnel level
of the Caribou Mine next door to the
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Cross Mine, while processing material from
the Caribou Mine dump at the Hendrick-
Good Milling Co. mill in Boulder at about
2,200 tons per month. The Caribou Mine
operation was closed in July because of
court action on interest payments to owners
of the mine and ownership of stockpiled ore.
Equity Gold, Inc., began producing from the
Stanley Mine near Idaho Springs and leased
the Glory Hole Mine and mill near Central
City, the Freeland group of claims west of
the Stanley, and the Amazon property near
Craig. The numerous other small mine
operations in the Clear Creek area included
Franklin Consolidated Mining Co., Jack
Pine Mining Co., and Moritz Mining Co.

The Eagle Mine, fourth among Colorado’s
gold producers in 1981, was operated at a
severely reduced level with a work force of
41; it was a scavenging operation, high-
grading ore with no effort made to define
future reserves. As described in the section
on zinc, the Eagle shut down operations
entirely in November.

Iron Ore.—Pitkin Iron Corp.’s Cooper
Mine, the one iron ore mine in Colorado in
recent years, continued in that position in
1981. Located near Ashcroft and Aspen and
operated by the Morrison-Knudsen Co., Inc.,
the mine produced a magnetite ore of about
65% iron for shipment to the CF&I Steel
Corp.’s Pueblo steel mill. The iron ore fines,
no longer used at CF&I’s facility since the
closing of its sintering plant, were shipped
for use in manufacturing cement. The iron
ore was shipped by truck to a railhead at
Woody Creek and then by railroad to Pueb-
lo.

In October, CF&I began constructing a
$140 million continuous caster and seam-
less-tube mill at its Pueblo steel plant, the
largest single investment ever made by
CF&I, a subsidiary of Crane Co. The cross-
rolled piercing and elongating-type seam-
less mill will be the first of its type in the
United States. Planned to begin production

-in 1983, the mill will nearly double CF&I’s
production capacity for oil-industry tubular
goods, which have become a major product
of the Pueblo plant in the past year.

The amount of iron ore produced in Colo-
rado was a very small portion of the Na-
tion’s total. '

Lead.—Lead was also produced as a by-
product of more important base and pre-
cious metals in Colorado. Output in 1981
increased moderately, but value fell by a
similar amount as the price of lead moved

107

from $0.425 in 1980 to $0.365 in 1981.
Although produced at 25 mines in 11 coun-
ties, lead comprised only about 10% of the
total value derived from precious and base
metal ore mined in the State in 1981.
Asarco’s Leadville unit in Lake County
produced more lead in 1981 than the com-
bined output of all the other mines report-
ing production. Other mines reporting lead
output, in the order of lead produced, were
Standard Metal’s Sunnyside Mine near Sil-
verton, Homestake Mining Co.’s Bulldog
Mountain Mine at Creede, and the Sher-
man Mine operated by Hecla under license
from the Leadville Corp. The 1981 level of
lead production was less than one-half that
of the early and mid-1970’s. Lead, however,
was the major income producer at several
small mines and second in value at the
Leadville unit, Sherman Mine, and Bulldog
Mountain Mines. Colorado was third among
the 50 States in lead output in 1981, but the
amount produced was less than 3% of the

-national total.

Molybdenum.—Again in 1981, molybde-
num was the most important nonfuel min-
eral produced in the State. Colorado molyb-
denum provided 60% of the Nation’s pro-
duction of this metal, or about 40% of the
free world’s output. Climax Molybdenum
Co., a division of AMAX Inc., produced all
the primary molybdenum in Colorado; out-
put came from two mines, the Climax Mine
near Leadville in Lake County and the
Henderson Mine near Empire in Clear
Creek County.

AMAX'’s Form 10K annual report to the
Securities and Exchange Commission re-
ported production of about 90.4 million
pounds of molybdenum in 1981, nearly 50
million pounds from the Climax Mine and
more than 40 million pounds from Hender-
son. This output compares with about 102
million pounds produced in 1980, 92 million
pounds in 1979, and about 84 million pounds
in 1978. Thus the decline in output of
molybdenum in 1981 was the first such
decline experienced by AMAX in many
years.

Reasons for this reduced output were
twofold: (1) a decline in the production of
steel and steel products, which normally
consumed about 90% of the molybdenum
output as an alloying element in steel and
in the production of specialty steels, and (2)
added molybdenum production from new
mines and as a byproduct of copper produc-
tion. These factors have reduced AMAX'’s
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share of the free world molybdenum produc-
tion from about 65% to about 40% in the
past 15 to 20 years. Declining demand in
1981 resulted in increased producers’ mo-
lybdenum inventories at the end of 1981.
During the year AMAX inventories exceed-
ed a 12-month supply; the company consid-
ers a 3-month supply an adequate working
inventory. AMAX’s Form 10K valued year-
end 1981 inventories at $186 million, com-
pared with $86 million at yearend 1980. The
dealers’ spot market price for molybdenum
slid dramatically from about $32 in 1979 to
less than $4 in 1981. The producers’ price
delined late in 1981 to $6.85 per pound from
$9.35 earlier in the year.

A hiring freeze instituted December 15,
1980, and normal attrition at the Climax
and Henderson Mines decreased the total
-work force by about 700 workers, or approx-
imately 14% of the total work force of 5,100,
by the end of 1981. There were reductions
from about 2,000 to 1,700 at Henderson and
3,100 to 2,700 at Climax. Although mine
crews were producing at record rates early
in the year, as inventories grew to unac-
ceptable levels, AMAX began to reduce
daily output and look at ways to reduce
costs. At yearend the Henderson Mine and
mill were reduced to a 5-day week, and daily
output declined from the 30,000 tons that
prevailed at the beginning of the year to
27,000 tons by yearend.

One shovel was curtailed at the Climax
open pit in September and another in No-
vember, leaving just two shovels working.
Saturday day shift work was ended Novem-
ber 28. Climax production, which was about
48,000 tons per day at the beginning of 1981,
was only about 33,000 tons per day by
yearend. In addition, the company was con-
sidering laying off 300 people at Henderson,
600 at Climax, and 50 at the Western
Headquarters after the first of the year
1982; the company also was considering
closing both mines for the month of June
1982, all with the object of reducing output
by 25% to 30%.

At the Climax Mine, which had operated
as an underground mine since 1918 and
with an added open pit operation since 1973,
estimated reserves were 146 million tons
averaging 0.314% molybdenum disulfide
(containing approximately 60% molybde-
num), minable by open pit methods, and 272
million tons of reserves averaging 0.308%
molybdenum disulfide, minable by under-
ground methods, approximately a 40-year
supply at the normal rate of mining.

MINERALS YEARBOOK, 1981

The two producing underground levels,
the Storke and the 600 Level, averaged
about 21,000 tons per day and 10,000 tons
per day, respectively; and the open pit was
averaging 18,000 tons per day when the
mine was producing at the 49,000-ton-per-
day rate.

Capital expenditures at Climax in 1981
were approximately $92 million, including
mine preparation. Projects included con-
structing a new crushing system, the No. 6
crusher, to handle output of the open pit. In
addition to the gyratory crusher, a new
tertiary crusher and conveyor delivery
system comprised most of this $40 million
capital investment. Other major capital in-
vestments included the west tailing delivery
line, notable for its plastic pipe, utility and
plant service relocation, 900 Level develop-
ments, and the No. 7 shaft compressor.

The Henderson Mine lies on the east side
of Berthoud Pass; the mill is located on the
west side of the Continental Divide in the
Williams Fork Valley south of Parshall.
AMAX calculated the proven and probable
ore reserves at the Henderson Mine at 230
million tons, averaging 0.420% molybde-
num disulfide, a 22-year supply based on the
normal mining plan. As at Climax, the
extent of the mineralized zone had not been
fully defined. In 1981, capital expenditures
at Henderson, including mine development,
were approximately $44 million, including
another one-half-million-dollar warehouse
at the Kremmling loading facility to accom-
modate the increased stockpile, a fifth shaft
at the mine site for ventilation, and a fourth
ball mill.

In August, AMAX announced a delay
until at least 1984 in developing its Mount
Emmons molybdenum prospect near
Crested Butte, Gunnison County. This delay
was related to the decline in demand for,
and increased inventories of, molybdenum.
AMAX estimated that the Mount Emmons
prospect contained approximately 155 mil-
lion tons of reserves averaging 0.44% mo-
lybdenum disulfide. By the end of 1981,
AMAX had invested approximately $145
million in Mount Emmons.

AMAX paid nearly $132 million in wages
in its Colorado molybdenum operations, $76
million at Climax alone. More than $4
million was withheld from employees for
State income taxes.

The AMAX Urad Mine and mill reclama-
tion project was granted the 1981 National
Environmental Industry Award from the
President’s Council on Environmental
Quality.
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Molybdenum exploration during the year
included that of AMAX near Pagosa
Springs, Amoco Minerals Co. southeast of
Ridgeway, Anaconda Copper in agreement
with Silver State Mining southwest of Twin
Lakes, Minerals Engineering of Denver in
the West Cross Creek-Holy Cross Wilder-
ness, Monarch Molybdenum Co. at Mount
Etna, Noranda Exploration, Inc., near Ja-
mestown, and Union Oil Co. near Tin Cup.

Silver.—The output of silver in Colorado
increased slightly in 1981, but the value of
that output declined nearly 50% because of
the fall in the average price of silver from
$20.63 in 1980 to $10.52 in 1981. Silver
production was reported at 27 mines in 12
counties; in 9 of these mines, silver was the
most important metal produced. In Colora-
do, silver is produced from a complex base
and precious metal ore, which means that
most lode mines produce several or all of
the metals, copper, gold, lead, silver, and
zinc in varying proportions. For many
years, silver has exceeded in value the other
four metals in this group. In 1981, the total
value of silver produced in the State exceed-
ed that of gold, the second in rank of value
of these metals, by 35%, compared with
55% in 1980. Silver accounted for about
39% of the total value of all base and
precious metals produced in the State. The
largest silver producer continued to be the
Bulldog Mountain Mine of Homestake at
Creede, Mineral County. The Bulldog yield-
ed nearly as much silver as the other
leading silver producers in the State com-
bined. The second largest producer was the
Sherman Mine, operated by Hecla, the
merger partner with Day Mining Co., which
had operated the Sherman under lease from
the Leadville Corp. since 1974. The Sher-
man, near Leadville, Lake County, consist-
ed of approximately 3,500 acres of patented
and unpatented claims. In August, the un-
derground haulage system in the Sherman
was connected with the Hill Top Mine to
enhance development work and provide for
more efficient movement of ore if the Hill
Top is reactivated. Hecla’s annual report
indicated production of 120,000 tons of ore
averaging 8.3 ounces of silver per ton and
0.6% lead in 1981. About 116,000 tons had
been produced in 1980.

The other major silver producers in the
State, in order of output, were Asarco’s
Leadville unit (Black Cloud Mine) at Lead-
ville, New Jersey Zinc's Eagle Mine in
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Eagle County, and Standard Metals’ Sunny-
side Mine near Silverton in San Juan Coun-
ty. Silver was the highest value product in
all six mines except the Leadville unit and
the Sunnyside. The Bulldog was the only
one of the six that did not also produce gold.
The Bulldog Mine comprised 30 patented
claims and 690 unpatented claims. Ore was
extracted from five working levels spaced at
200-foot intervals, connected to the surface
by two adits. Rubber-tired diesel loaders
were introduced into the mine in 1981,
improving productivity. Homestake’s 1981
annual report notes 103,609 tons of ore
produced in 1981 and 100,579 tons in 1980;
silver output was 1.41 million ounces in
1981 and 1.45 million ounces in 1980. Aver-
age silver content was 14.6 ounces per ton,
and lead 1.6%; in 1980 these figures were
15.2 ounces and 1.4%, respectively. De-
pressed prices for silver, however, resulted
in a sharp reduction in revenues and oper-
ating earnings, about $13 million in 1981,
compared with $26 million in 1980. To
combat rising costs and falling prices, sever-
al marginal stopes were withdrawn from
production and the work force was cut from
180 at the end of 1980 to 163 at yearend
1981. The flotation mill operated near its
300-ton-per-day capacity in 1981. The
carbon-in-pulp plant, which treated the
slime portion of the mill tailings and also
tailings during the summer months, was
shut down in October because low silver
prices made it uneconomical to operate.
Proven and probable reserves were increas-
ed in 1981 to 794,000 tons, averaging 16.3
ounces of silver per ton and 2.8% lead.
Results of a diamond-drilling program were
not encouraging, however, indicating the
area of mineralization did not extend much
beyond the newly opened 9,200-foot level,
and the West Strand potential appeared
less than had been expected. :
Exploration was continued at the Creede
Formation, or Bachelor Mountain property,
jointly owned by Homestake and Minerals
Engineering Co. of Denver, also known as
MECO. An independent evaluation of the
property estimated proven and probable
mineral reserves of about 8.3 million tons of
ore containing 6.39 ounces of silver per ton.
The Caribou Mine rehabilitation, begun
by Hendricks-Good Mining Co., Boulder
County, was aimed at producing 75 to 100
tons of ore per day with an average silver
content of 31 ounces per ton, using selective
mining techniques. Ranchers Exploration
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and Development Corp. continued work on
the Revenue-Virginius Mine in Ouray
County.

The Eagle County commissioners granted

permits to the Gold Fields Mining Corp. to
conduct a 3-year exploration project on
several old silver properties in the Red Cliff
area. .
Ranked fourth among the Nation’s silver-
producing States in 1981, Colorado was the
source of about 7% of the country’s total
silver output.

Tin.—Colorado remained the only re-
ported source of tin in the conterminous
United States in 1981. Alaska was the only
other producer among the 50 States. Tin
was produced as a byproduct of molybde-
num at AMAX’s Climax Mine, where the
ore contains about 0.002% tin. The annual
output of tin at Climax has been 150,000 to
180,000 pounds. Reported production in

1981 was considerably greater than in 1980. .

Tungsten.—Colorado was second among
the seven States reporting tungsten produc-
tion in 1981. California was the only other
substantial producer. The sole source of
tungsten in the State was AMAX’s Cli-
max Mine near Leadville, where it was a
byproduct of molybdenum production.
AMAX’s Form 10K report for 1981 indicat-
ed an output of about 2.6 million pounds of
tungsten trioxide, containing about 2.1 mil-
lion pounds of tungsten, about 15% more
than was produced the previous year. Cli-
max exceeded its previous tungsten produc-
tion record during August. With a gravity
separation process such as Climax’s tung-
sten circuit, recovery generally improves
with a reduction in tonnage processed. The
concentrates recovered at Climax contained
69% tungsten trioxide (WO,). The actual
percentage of tungsten recovered from the
ore processed was 26.6% in 1981, a record
high from ore that is ground fine for the
recovery of molybdenum. The tungsten was
shipped from Climax as iron manganese
tungstate in 33-gallon drums weighing
about 1,000 pounds. Most was purchased by
the General Electric Co. and GTE, who
refined and processed it into tungsten car-
bide products such as saw blades, high-
speed tool steel, and tungsten wire light
bulb filament.

Vanadium.—The production of vanadium
continued to decline in 1981 for two reasons:
(1) vanadium is used largely as an alloying
element in steel and consumption dropped
because of the decline in steel production,
and (2) in Colorado, vanadium occurs as a
coproduct from uranium ores and reduced
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demand for uranium affected vanadium
production. Vanadium was produced by two
companies, Union Carbide Corp. at its
Uravan-Rifle facilities and Cotter Corp. at
its Canon City mill; Union Carbide was by
far the larger producer in 1981. Colorado
ores were also processed in Utah at Atlas
Corp.’s Moab mill and at Energy Fuels
Nuclear, Inc.’s, Blanding Mill. A major
source of ore was the Uravan mineral belt
in western Colorado located generally in
Mesa, Montrose, and San Miguel counties.
Declining prices for vanadium and uranium
resulted in a loss of nearly 50% of mining
and business employment in the West End
area in western Mesa, Montrose, and San
Miguel Counties.

The Union Carbide uranium-vanadium
mill at Uravan was closed from March to
September. About 90 of the mill’s 180 em-
ployees remained for maintenance work
during the shutdown, the first in 20 years at
the plant. The State license to operate the
Uravan facility expired in 1975. Since that
time, it has operated under special exten-
sions allowed by the Colorado Department
of Health while the tailings ponds, liquid-
waste handling, and other problems were
corrected. Operations at the company’s
vanadium-finishing facility at Rifle and
heap leaching operation at Maybell were
not affected by the mill shutdown. Reopen-
ing the 750-ton-per-day mill in September
did not reflect improvement in the uranium
market but was necessary to meet the
company’s contractual commitments.

Although threats from the Colorado De-
partment of Health to withdraw its oper-
ating license were dropped, the Cotter Corp.
uranium-vanadium mill at Canon City re-
mained the center of local environmental
controversy. In March, the mill was granted
a new, amended license, and Health Depart-
ment officials commended the company for
correcting deficiencies. The amended li-
cense established a nearer deadline of
March 31, 1984, for moving 1.5 million tons
of processed ore stored at the mill to a new,
lined collection pond, instead of the 7 years
previously allowed. Cotter contracted with
Goodfellow Bros.,, Inc, of Wenatchee,
Wash., to move the material. Efforts to
bring the mill up to its 1,200-ton-per-day
capacity ended in April when 75 of the
mill’'s 200 employees were laid off, the
workweek shortened, and daily output re-
duced to 500 tons. Almost all the 75 workers
laid off had worked in the vanadium section
of the plant; thus, vanadium production at
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the mill ended for the year. The $3-per-
pound price for vanadium pentoxide was
reportedly not sufficient to justify con-
tinued production. Hearings before the Co-
lorado Air Quality Control Commission on
Cotter’s request for exemptions from re-
quired air-emission permits were postponed
beyond yearend. The Colorado Court of
Appeals ruled in September that a consor-
tium of citizens’ organizations had no right
to seek an injunction stopping Cotter from
using its mill and tailings facility.

In March, Homestake received a ra-
dioactive-materials license from the Colora-
do Department of Health for a 600-ton-per-
day mill as part of its Pitch Project on
Marshall Pass, about 36 miles southeast of
Gunnison. Homestake had originally ap-
plied for the license in October 1976. Part of
the $57 million project, the mill had pre-
viously been approved by the State Mined
Land Reclamation Board, the State Water
Quality Control Commission, and the Sa-
guache County Commissioners. An environ-
mental group, the Gunnison Valley Alli-
ance, had opposed the project. Despite these
approvals, however, Homestake decided in
April to delay indefinitely actual construc-
tion of the mill and to cut back on produc-
tion from the open pit mine it had been
operating as part of the project. Market
conditions and purchase of full ownership of
a mill at Grants, N. Mex., to which Pitch
Project ore had been shipped, were given as
reasons for delaying construction of the new
mill. According to Homestake’s 1981 10K
report, nearly 35,000 tons of ore was mined
at Pitch in 1981 compared with the more
than 93,000 tons produced in 1980. )

Pioneer Uravan, Inc., closed four of its
five mines near Uravan in April but pro-
ceeded with the permitting process for a
proposed 1,000-ton-per-day uranium-va-
nadium mill near Slickrock, holding out the
possibility of beginning construction of the
mill next year.

Colorado remained the Nation’s number
one producer of vanadium in 1981.

Zinc.—Of the three base metals produced
in Colorado in 1981, zinc was the most
important, although exceeded in value by
several other metals produced in the State,
such as gold, molybdenum, silver, tungsten,
and vanadium. Although the 1981 level of
zinc production substantially surpassed
that of 1980 and 1979, it remained well
below pre-1978 levels. Thirteen mines in
nine counties reported zinc production in
1981. Most production was from Asarco’s
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Leadville unit (Black Cloud Mine). Standard
Metals’ Sunnyside Mine at Silverton was
the only other significant zinc producer in
1981. No other mine accounted for more
than 4% of the total. The average price of
zinc was $0.45 per pound in 1981, compared
with $0.37 in 1980.

New Jersey Zinc, a division of Gulf +
Western Natural Resources Group, an-
nounced closing of the Eagle Mine at Gil-
man, November 1, 1981. The Eagle was
Colorado’s largest zinc producer for many
years, and one of the State’s major mines
since early in the century. The work force
at the mine was reduced from 250 to around
40 in 1977 because of the declining zinc
market. The unique underground mill was
partly dismantled and removed. The mine
continued to operate at an approximate 500-
ton-per-month level, extracting those ores
having a higher gold and silver content and
shipping them directly to the Asarco smelt-
er at Tacoma, Wash. The faltering silver
market led to the decision to shut down
further. Perched on the side of a mountain

"in Eagle County, the town of Gilman was

built by New Jersey Zinc in the 1920’s and
1930’s to house workers at the mine. New
Jersey Zinc merged with Gulf + Western
Industries, Inc., in 1966. The 5,000-acre
townsite, the mine, and the tailings ponds
were offered for sale in 1981.

With 5% of total output, Colorado was
ranked sixth in the Nation in zinc produc-
tion in 1981.

NONMETALS

Carbon Dioxide.—Colorado was the Na-
tion’s largest producer of carbon dioxide in
1981. About 5 years ago, Shell Oil Co. and
Mobil Oil Co. began exploration and devel-
opment of the carbon dioxide (CO.) resource
from rocks at McElmo Dome near Cortez,
Montezuma County. In 1981, Shell decided
to proceed with an expanded $1.6 billion
project to use the CO. in an enhanced
recovery project for a 28,000-acre unit in the
West Texas Wasson oilfield. The CO; will be
injected at high pressure into the old oil-
field, where it will provide the pressure
needed to recover an additional 280 million
barrels of oil. The CO. reserves, believed to
be substantially in excess of 1.2 trillion
cubic feet, will be recovered from more than
200 wells in Montezuma and Dolores Coun-
ties and shipped to Texas through a 495-
mile-long pipeline. The amount of CO.
involved is more than that required for the
present project and undoubtedly will be
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applied to other oil recovery projects as
well. Shell held a 44% average interest in
the leases; Mobil held 43%. Mobil had yet to
spell out its involvement in the pipeline
venture. Of about 104 working-interest
owners reportedly involved in the project,
Shell was the largest with a 31.6% interest;
Conoco had 16.9%, Texaco 8.6%, Exxon
8.6%, Arco 7.6%, and Getty 7.2%. About 25
CO. wells had been drilled at the McElmo
Canyon and Doe Canyon sites, and acquisi-
tion of the pipeline right-of-way began in
1981. Project completion was scheduled for
1982,

Cement.—As in previous years, cement
was produced in Colorado in 1981 at just
three plants: Ideal Basic Industries, Inc.’s,
two plants, the Boettcher plant in Larimer
County and the Portland plant in Fremont
County; and Martin Marietta Corp.’s Lyons
plant in Boulder County. All three plants
produced portland cement; two of them also
produced masonry cement. Most of the ce-
ment produced was type I and II, moderate-
heat-resistant type. Ready-mix concrete
companies were the major customers for
Colorado’s cement-plant output, followed by
concrete-product manufacturers and other
contractors. Most was shipped in bulk, by
truck, directly to the ultimate consumer.

Despite the depressed state of the housing
industry, Ideal Basic’s Cement Div. reported
an operating profit in 1981, albeit smaller
than in 1980, and shipments slightly ahead
of the 1980 level, even though U.S. demand
for cement dropped about 6% below that of
1980. This was not true of its Colorado
operations, where the Portland plant was
slightly behind its 1980 shipments and the
newly renovated Boettcher plant did not
come up to the level of 1980’s output. The
renovated and expanded Boettcher plant
was brought on line in 1981 when the new
traveling-grate preheater kiln was fired up
in July. Two old kilns, initially installed in
1928, were shut down. The new system
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utilizes the kerogen in the raw limestone to
provide 25% of the fuel required in the
cement-production process. New roller mills
were installed to grind raw material, while
the old raw grinding mills were converted
to finish mills, increasing the plant’s capaci-
ty to grind clinker into cement. Annual
rated capacity of the new Boettcher plant is
460,000 tons compared with 325,000 tons at
the old facility. A new distribution termi-
nal, with an annual shipping capability in
excess of 100,000 tons, was approved for
Rifle, Colo., to serve the anticipated devel-
opment in the oil shale industry.

Martin Marietta’s Lyons plant countered
the national trend of lower cement produc-
tion and increased shipments of cement in
1981. A new cement plant, expected to serve
the western Colorado market, began pro-
duction in the Leamington Valley, Utah.

Clays.—Fifteen companies at 35 sites in 7
counties produced clays in 1981. Counties
were typically Front Range, metropolitan
counties. Common clay was produced in all
seven counties and accounted for around
three-fourths of the total; fire clay in El
Paso, Fremont, and Pueblo Counties; and
bentonitic clay (both swelling and nonswell-
ing types) only in Fremont County. Com-
mon brick and face brick were the most
common clay products; a small amount was
used for sewer pipe, and some bentonite was
used as a water sealant, in drilling mud,
and in animal feed. Robinson Brick & Tile
Co., operating seven mines in four counties,
was by far the largest producer of clay in
the State; Silver Rocker Bentonite Co., with
four mines in Fremont County, was second;
and Lakewood Brick and Tile Co., with two
mines in Jefferson County, was third. These
three largest companies produced about
60% of total clay output. The unit value of
common clay ranged from as low as $1 per
ton to $6.83 per ton, fire clay from $3.86 per
ton to $19.06, and bentonite from $10 to $14
per ton.
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Table 7.—Colorado: Clays sold or used by producers, by county

(Short tons)
1980 1981
County "
Quantity Value Quantity Value
w w w
45,613  $365,106 w w
W w w
w w. w w
55,523 650,767 58,403 531,349
144,523 694,87w5 99,867 533,201
45,115 247,194 37,444 195,193
45,668 265,336 80,166 474,491
Total __ o 336,442 2,223,278 215,880 1,734,234

ists of data

lW Withheld to avoid disclosing oompa&y proprietary data; included with “Other.”
C indicated by symbol W.

Gem Stones.—Cominco American Inc.
constructed a $2.5 million plant north of
Fort Collins to test diamond-bearing rocks.
Cominco had been testing samples of kim-
berlite from the Colorado-Wyoming State-
line area. A 5-mile-square testing site just
north of the Colorado border was being
worked under an agreement with the State
of Wyoming and Rocky Mountain Energy
Co. and was known as the Fish Creek
Project. Testing involved crushing and
screening the kimberlitic rock; concentrat-
ing the heavy material, including the dia-
monds; using an X-ray machine to locate
any diamonds in the concentrate; and hand-
separating them. If the project proves com-
mercially feasible, mining could begin with-
in about 5 years.

Turquoise continued to be produced on a
small scale at a turquoise mine east of
Manassa in Conejos County. The mine has
been worked since the late 1800’s by the
King family who hand-cut and polish the
turquoise which the Navajo Indians then
use for jewelry.

Gypsum.—Three companies in Fremont
County and three in Larimer County pro-
duced crude gypsum in 1981; nearly 90% of
production was in Fremont County. Genstar

Building Materials Co. of Florence was the .

major producer, and only Genstar produced
calcined gypsum. Crude gypsum was mar-
keted as a soil conditioner and cement
retarder. Calcined gypsum was used mainly
in producing wallboard. Production in 1981
was about 10% less than in 1980, reflecting
the continuing slump in home building.
Genstar Corp., a Canadian-based conglom-
erate involved in building materials, land
and real estate development, and financial
and marine services, acquired the Flintkote

Co., former operator of the Florence gypsum
plant, in 1980. Genstar increased capacity of
the plant, reporting in its 1981 annual
report an annual capacity of 200 million
square feet of wallboard. The Flintkote
product name was retained.

Lime.—Three companies in six counties
produced lime. The Great Western Sugar
Co. produced quicklime in Larimer, Logan,
Morgan, Sedgwick, and Weld Counties for
use in processing sugar beets into sugar at
its plants at Fort Morgan, Greeley, Love-
land, Ovid, and Sterling. CF&I produced
lime for use in its steelmaking operations at
Pueblo, using limestone from its quarry on
the eastern slope of Monarch Pass in Chaf-
fee County. CF&I produced more than one-
half of the lime manufactured in the State
in 1981. Calco, Inc., a new company in
Chaffee County in 1980, also produced
quicklime in 1981. The company took lime-
stone from the Monarch Quarry west of
Salida during its quarrying season, June to
October.

Output of lime in 1981 was about 5%
below that of 1980.

Peat.—Six companies produced peat in
five counties: Alamosa, Boulder, Chaffee,
Park, and Teller. One company, Universal
Peat Co. in Park County, produced more
than 80% of the total output. Some produc-
tion was of the humus and reed-sedge type
of peat, but most was unidentified. Most
peat was shipped in bulk; only about 5%
was packaged. About 50% was used in
fertilizer mixtures, 26% as an ingredient in
potting soil, and 24% for general soil im-
provement. Prices ranged from $1.66 per
ton to $29.91 per ton, with $8 to $10 being a
common price range.

Perlite.—Crude perlite was produced
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from one mine in Colorado in 1981, the
Rosita Mine of Persolite Products, Inc., in
the Wet Mountain Valley, Custer County.
Output was shipped about 36 miles to Perso-
lite’s expanding plant at Florence. Two
companies expanded perlite, Persolite Prod-
ucts at its Florence plant, Fremont County,
and Grefco,.Inc., at a plant in Antonito,
Conejos County. The Grefco plant was by
far the larger of the two. Most of the perlite
for the Grefco plant came from a deposit
several miles south of Antonito at No Agua,
N. Mex,, reportedly the largest known de-
posit of commercial-grade perlite ore in the
country. The expanded perlite was used
mainly as filter aid, and minor amounts
were used as insulation, construction aggre-
gate, and horticultural aggregate.

Perlite production, although small in
Colorado, increased substantially in 1981.

Pyrites.—At its Climax Mine near Lead-
ville, AMAX produced pyrite as a byproduct
of molybdenum. Three to 5 pounds of pyrite
were removed from each ton of ore process-
ed at the Climax mill. The output of pyrite
in 1981 increased considerably over that of
1980. Some of the pyrite was sold to a
company that mixed it with peat moss and
sold it as a soil conditioner.

Salt.—Union Carbide recovered salt in
the form of brine from a well in Montrose
County for use in the company’s uranium-
vanadium mill at Uravan. Production, re-
lated to need by the Uravan mill which was
closed 6 months in 1981, was less in 1981
than in 1980. :

Sand and Gravel.—To reduce reporting
burdens and costs, the Bureau of Mines
implemented new canvassing procedures
for its surveys of sand and gravel producers.
Beginning with the collection of 1981 pro-
duction data, the survey of construction
sand and gravel producers will be conducted
for even-numbered years only; the survey of
industrial sand and gravel producers will
continue to be conducted annually. There-
fore, this chapter contains only preliminary
estimates for construction sand and gravel
production, but complete data on industrial
sand and gravel. The preliminary estimates
for production of construction sand and
gravel for odd-numbered years will be revis-
ed and finalized the following year.

Industrial sand and gravel represents a
small percentage of total sand and gravel
produced in Colorado. Only two companies,
with a single plant each, produced industri-
al sand and gravel in the State. Almost all
industrial sand and gravel was mined in El
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Paso County by the Fountain Sand and
Gravel Co., a subsidiary of Crane Co. The
second producer was in Arapahoe County.
More than three-fourths of the industrial
sand produced was used for hydraulic
fracturing.

Stone.—Twenty-six companies produced
stone at 34 quarries in 11 counties. Dimen-
sion stone, constituting only about 1/100 of
1% of the total production, was quarried
only in Boulder, Douglas, and Larimer
Counties; it was used as flagstone, as moss
rock for veneer, and in making monuments.
Most of the crushed stone output was pro-
duced from limestone, and most of the
balance from granite. Sandstone and trap-
rock were the other sources of crushed
stone. About 40% of all crushed rock was
used in manufacturing cement. The second
and third largest uses, at about 15% each,
were dense-graded road base and concrete
aggregate. Other uses, in order of quantity
used, included unspecified aggregate, flux
stone, riprap, bituminous aggregate, filter
stone, and sugar refining. Prices of crushed
stone ranged from around $2 per ton for
filter stone to around $17 per ton for terraz-
zo stone. Prices of dimension stone were
around $20 per ton for flagstone and around
$193 per ton for monumental stone.

About one-third of all stone was quarried
in Jefferson County and -one-fourth in
Fremont County; following, in order of pro-
duction, were El Paso, Larimer, and Boul-
der Counties.

Major producers, in order of output, were
Ideal Basic Industries; Cooley Gravel Co.;
Mobil Premix Concrete, Inc.; Castle Con-
crete Co.; Martin Marietta; CF&I; and the
Asphalt Paving Co. The top four producing
companies accounted for more than two-
thirds of the total output. All stone produc-
ed was transported by truck. Nineteen of
the State’s 33 quarrying operations were
smaller than 100,000 tons per year and
produced less than 5% of the total stone
output. The two quarries that produced 1
million tons or more during the year
accounted for more than 40% of total stone
output.

A major factor in stone production con-
tinued to be public opposition to new or
expanded quarry sites. Among proposals
receiving the most public opposition and
comment were those to quarry stone on
South Table Mountain near Golden, which
the Jefferson County Commissioners denied
in December after more than 5 years of
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hearings; a request to quarry at the mouth
of Clear Creek Canyon, also near Golden,
which also was denied; the Deer Creek
Canyon and south Draw proposals in Jeffer-
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son County, unresolved at yearend; and the
Geer Canyon proposal in Boulder County,
also unresolved at yearend.

Table 8.—Colorado: Crushed stone! sold or used by producers in 1981, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Agricultural limestone ___ _________________________________________ 3 11
Poultry grit and mineralfood - _ _ _ ________ 52 224
Concrete aggregate _ _ _ _ _ __ _ __________ 1,044 4,364
Bituminous aggregate _ ___ ____________ 276 1,124
Macadam egate_ _ _ _ _ __ ___________ 12 3!
Dense-graded road basestone _ _ _ __ _______ 1,118 3,219
Surface treatment aggregate _ _ __ ____ _ ___ w w
Other construction aggregate and road stone_ _ _ 478 1,102
Riprap and Jettg stone _ _ __ _ ___________ 314 1,1
Manufactured fine aggregate (stone sand)_ _ _ _ _ 52 361
Cement manufacture _ __ __ ____________ 2,826 9,419
49 171
394
97 409
12 48
244 2,491
6,969 24,083

W Wlth“eld to avoxd disclosing company proprietary data; included with “‘Other.”

granite,

traprock, mlscellaneous stone, and volcanic cinders and scoria.

2Includes stone used for filter stone , refractory stone, mine dusting, and roofing granules.
3Data may not add to totals shown because of independent rounding.

Sulfur.—Continental Oil Co. recovered
elemental sulfur from acid gases at its
petroleum refinery near Denver. Elemental
sulfur is not included in table 1 because it is
considered a byproduct.

Vermiculite.—W. R. Grace & Co. exfoliat-
ed beneficiated vermiculite from Montana

at its Denver plant and used the product for
concrete and plaster aggregates, insulation,
fireproofing, and horticulture.

1State Liaison Officer, Bureau of Mines, Denver, Colo.
2Geologist, Colorado Geological Survey.

Table 9.—Principal producers

Commodity and company Address Type of activity County
Cement:
Ideal Basic Industries,Inc.! _________ Box 8789 Plants _ - ____ Fremont and
750 17th St. Larimer.
Denver, CO 80201
Martin MariettaCorp.) _ _ _ _________ 6801 Rockledge Dr. Plant_ ______ Boulder.
Bethesda, MD 20817
Cla{::k
ewood Brick and TileCo _ __ ______ 1325 Jay St. Mines ______ Jefferson.
. Iakewood CO 80214
Robinson Brick & TileCo_ _ _ _ _ ______ Box 52: —e_do_____ Douileas,
Denver, OO 80217 Elbert,
El Paso,
Jefferson.
Silver Rocker Bentonite Co_ _ _ _ _ _____ Box 718 —e—do_____ Fremont.
Gold Salida, CO 81201
Standard MetalsCorp.2_ _ _ _________ Box 247 Mine and mill _ San Juan.
Silverton, CO 81433
Gypsum:
Genstar Building MaterialsCo __ _____ 1153 State Hwy. 120 Mine and plant_ Fremont.
Florence, CO 81226
U.S. Soil ConditioningCo_ _ _ __ ______ Box 926 ceedo_____ Do.
N Salida, CO 81201

See footnotes at end of table.
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Table 9.—Principal producers —Continued

Commodity and company Address Type of activity County
Iron ore:
PitkinIronCorp _ _ _ _____________ 105 W. Adams St. Mine_ ______ Pitkin.
Chicago, IL 60603
Lead:
ASARCO Incorporated®_ _ _ _ ________ Box 936 Mine and mill _ Lake.
Leadville, CO 80461
Lime:
CF&l Steel Corp.* ___ ____________ Box 316 Mine_______ Pueblo.
Pueblo, CO 81002
The Great Western SugarCo _ _____ __ 1530 16th St. Plants ______ Adams,
Denver, CO 80217 Boulder,
Larimer,
Logan,
Morgan,
Sedgwic|
Weld.
Molybdenum: .
AMAXIncd___________________ 13949 W. Colfax Ave. Mineandmill _  Clear Creek and
- Golden, CO 80401 Lake.
Peat: .
Universal PeatCo __ _ ____________ 1557 S. Ingalls St. Bog________ Park.

Lakewood, CO 80422
Perlite (crude and expanded):

Grefco,Inc_ _ ___ _______________ Box 308 Plant_______ Conejos.
Antonito, CO 81120
Persolite Products,Inc ____________ Box 105 Mine and plant_ Custer and
Florence, CO 81226 Fremont.
Silver:
Hecla MiningCo.® _ _ _ _ ___________ BoxD Mine and mill _ Lake.
Leadville, CO 80461
Homestake Mining Co.6 ___ ________ Box 98 ———do_____ Mineral.
' Creede, CO 81130
The New Jersey ZincCo.” _ _________ Gilman, CO 81634 _ ___ __ Mine_______ ‘Eagle.
ne:
Castle ConcreteCo_ _ _ _ __ _________ Box 2379 Quarries_ _ _ _ _ El Paso.
Colorado Springs,
8 30005485 ! Quat Jeffe
Cooley Gravel Co.® _ _ _ _ __ _________ X Ty ___ efferson.
v ' Denver, 0 80217
Mobile Pre-Mix Sand and Gravel Co.® _ _ _ 7620 Madison St. —eodo_____ Do.
Denver, CO 80204
Vanadium:
CotterCorp _ ___ _______________ Box 352 Mine and mill' _ Fremont and
Golden, CO 80401 Jefferson.
Union CarbideCorp - _ _ _ __________ 270 Park Ave. Mine and mills _ Garfield, Mesa,
New York, NY 10017 Montrose,
San Miguel.
1Also stone.

2Alsozinc, lead, silver, and copper.
3Alsozinc, gold, silver, and copper.
4Also pyrites, tin, and tungsten.
SAlso lead, gold, zinc, and copper.
SAlso lead, zinc, and copper.

7Also copper, gold, and lead.

8Also sand and gravel.



The Mineral Industry of
Connecticut

This chapter has been prepared under a Memorandum of Understanding between the
Bureau of Mines, U.S. Department of the Interior, and the State Geological and Natural
History Survey of Connecticut, Department of Environmental Protection, for collecting

information on all nonfuel minerals.

By L. J. Prosser, Jr.!

The value of nonfuel mineral production
in Connecticut in 1981 was $62.7 million, a
decrease of about $3 million from that of
1980. Construction aggregate—stone and
sand and gravel—were again the leading
commodities produced, and combined,
accounted for over four-fifths of the State’s
value of output.

Nationally, Connecticut was second in
feldspar production and fifth in mica. In

New England, the State ranked second in
crushed stone and lime output.

During the year, enactment of a State law
forming “enterprise zones” was expected to
eventually result in new construction proj-
ects and stimulate demand for aggregate.
Local legislation affecting the State’s min-
eral industry, however, trended towards
more stringent requirements, particularly
for sand and gravel mining and restoration.

Table 1.—Nonfuel mineral production in Connecticut!

1980 1981
Mineral . Value N Value
Quantity (,5usands) QUANHY  (thousands)

Clays - - - - thousand short tons_ _ 92 $482 13 $391

Lime - — e do____ 19 1,352 16 1,190

gand andgravel®_ _ _ _ do____ 7,103 18,692 6,500 P18,100
tone:

Crushed _ _ _ _ - do____ 7977 40,283 7,247 38,115

Dimension_ _ _ — - - - - - e — e — = — do____ 15 723 19 910

Combined value of feld , gem stones, mica, and industrial sand _ _ _ XX 4,231 XX 3,985

Total _ XX 65,763 XX 62,691

PPreliminary. XX Not applicable.
1Production as ed by mine ship ts, sales, or marketable production (includi tion by producers).

2Excludes industrial sand; value included in “Combined value” figure.
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Table 2.—Value of nonfuel mineral production in Connecticut, by county

(Thousands)
Minerals produced in 1980
1979 1980 in order of value
$1,899 $1,854  Sand and gravel.
w W  Stone, sand and gravel, clays.
10,968 9,746 d and gravel, stone, lime.
4,224 4,643  Feldspar, sand and gravel, stone, mica, clays.
w W Stone, sand and gravel.
4,025 2,964  Sand and gravel.
. W 1,198  Sand and gravel, stone.
w W Stone, sand and gravel.
48,120 45,357
69,236 265,763

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”

!Includes gem stones and values indicated by symbol W.
2Data do not add to total shown b of independent r

1

Table 3.—Indicators of Connecticut business activity

Change,
P s
1980 1981 percent
Employment and labor force, annual average:
Total civilian labor force — thousands_ _ 1,627.1 1,625.0 -0.1
Unemployment ___________________________ """ __ do____ 94.0 106.6 +134
Employment (nonagricultural):
Mining _______________ _______________ * ® -
Manufacturing_ __ ___ 440.8 437.2 -8
Contract construction_______________________ """~ 250.2 250.8 +12
Transportation and public utilities 60.8 61.0 +.3
Wholesale and retail trade__ _____ _____________ 299.0 303.1 +14
Finance, insurance, realestate _ ___ __________________ 105.1 110.6 +5.2
Services__________________ _____________""""~ do____ 285.7 289.8 +14
Government __________________________""""""" do____ 185.2 184.0 -6
Total nonagriculturalemployment _ _ _______________ do____ 1,4268  31,436.6 +.1
Personal income:
Total __ _ _ _ o _____ millions_ $36,423 $40,724 +11.8
Percapita ___________________________ """ T $11,692 $12,995 +11.1
Construction activity:
Number of private and public residential units authorized _ _ _ _ _________ 10,108 9,084 -10.1
Valueof nonresidential construction _ __ ________________ millions_ _ $441.3 $720.8 +63.3
Valueof State road contractawards_ _ __ ______________ "~ do____ $29.6 $71.5 +161.8
Shipments of portland and masonry cement to and within the State
thousand short tons_ _ 630 606 -3.8
Nonfuel mineral production value:
Total crude mineralvalue_ _ ____ ______-______________ millions_ _ $65.8 $62.7 -4.7
Value per capita, resident population $21 $20 -4.8
Valuepersquaremile _____________________ """ """"""""" $13,129 $12,516 -4.7
PPreliminary.
Included with “Contract construction.”
2Includes mining.
3Data do not add to total b of independent roundi

P

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and

U.S. Bureau of Mines.

Trends and Developments.—Connecti-
cut’s brass mill industry, which started to
decline in the 1970’s after the Vietnam war,
continued to deteriorate in 1981. Industry
observers noted that during the peak war
years, many mills operated at total capaci-
ty, but facilities were seldom upgraded.
When expansion and modernization became
necessary, producers relocated nearer to the
expanding housing and automotive markets
in the Midwest rather than retool mills in
Connecticut. The depressed U.S. economy,
volatile copper prices, imports of mill pro-

ducts, and substitution with competitive-
priced materials have added to the indus-
try’s problems.

Two of the State’s larger mills struggled
to remain operative. Bristol Brass Co. filed
for reorganization under Chapter 11 of the
Federal Bankruptcy Code in August, and
later in the year received an extension until
February 22, 1982. In 1980, the company
was purchased and the new owners an-
nounced plans to upgrade facilities and
increase output 20%. Officials at Bristol
reported that sales for the first 6 months of
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1981 had equaled the 1980 total, but cash
flow difficulties forced the Chapter 11 pro-
ceedings. Century Brass Products Inc. con-
sidered a shutdown around midyear after
initial efforts to reach-a labor contract
settlement failed. However, an agreement
was worked out with help from the Gover-
nor, and normal operations resumed.

The sand and gravel sector of Connecti-
cut’s mineral industry faced difficulties of
another type. Production declined about 8%
compared with that of 1980, and the trend
toward imposing stricter local requirements
for sand and gravel mining and restoration
continued in 1981. In many towns through-
out the State, zoning and planning commis-
sions, usually upon.request of the local
residents, strengthened measures including
those relating to bonding fees, insurance
coverage, buffer zones, time limitations on
restoration, and acreage avallable for exca-
vation. Various citizen groups have also
brought lawsuits against mining companies
and planning and zoning commissions to
delay or stop expanding sand and gravel
operations.

In other mining related activity, a pro-
posal to excavate approximately 700,000
cubic yards of peat from a 48-acre swamp in
Killingworth, Middlesex County, remained
pending at yearend. Clintworth County Es-
tates, Inc., planned to remove the peat over
a 5 to 10-year period and sell the material
to a nursery: for processing into potting soil.
After mining, the swamp site would be
developed for homes.

Plans for a $4 million, 13,000-ton oement
distribution center in Willington, Tolland
County, were canceled 7 months after the
original announcement. Independent Ce-
ment Corp., a subsidiary of St. Lawrence
Cement, Inc., of Canada, which spent

$50,000 on the proposal was unable to

obtain zoning variances needed to oonstruct
the center.

Legislation and Government Pro-
grams.—A bill designed to stimulate busi-
ness in areas of high unemployment and
low personal income was enacted during
the 1981 legislative session. Firms locat-
ing in these areas, which were termed
enterprise zones, would receive certain in-
centives including a 50% corporation busi-
ness tax credit, a 7-year freeze on increased
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property tax assessments on renovations, a
$1,000 grant for each new employee, the
elimination of State sales tax on repair and
replacement of manufacturing parts, and
State bonding to finance loans for small
businesses.2 Connecticut’s .. construction-.
related mineral industries (sand and gravel
and stone) were expected to benefit from the
legislation because of the potential for new
building projects and renovation work in
the enterprise zones.

Other legislation that broadly affected
segments of the State’s varied industries is
described in capsule summary form in “The
Classified Index of Legislation Enacted by
the 1981 General Assembly.” The index
lists measures by bill number and includes
amendments to existing statutes.®

Although Connecticut’s mineral industry
produced only nonmetallic minerals, firms
awarded defense contracts used a wide spec-
trum of ferrous and nonferrous commodi-
ties. Nationally, the State ranked fourth in
military procurement prime . contract
awards, accounting for 5.8% of the U.S.
total based on the most recent date (1980).¢
Among the companies receiving contracts
in 1981 were The Anaconda Company;
Analysis & Technology, Inc.; Colt Indus-
tries, Inc.; Combustion Engineering, Inc.,.
Electric Boat Div.; Electro-Methods, Inc,;
Kaman Aerospace Corp.; and Pratt and
Whitney Aircraft Div., United Technologies
Corp.

The Connecticut Geolog1ca1 and Natural
History Survey completed a statewide, high-
altitude aerial photography program during.
the year. Information compiled from the
project was used for land cover and land use
mapping and national wetlands mapping
program. Other continuing activities by the
survey included studies on base-metal min-
eralization, mapping of mined lands, and
fault investigations.

A study by the University of Hartford’s
Construction Institute reported that con-
struction was the State’s leading industry.
About 10% of the work force, or 139,000
people, was directly employed in the indus-
try, and 30%, or 418,000 workers, was eco-
nomically dependent on the construction
industry. The study also showed that em-
ployment related to construction was ap-
proximately 40% larger than either the
State’s aerospace or defense sectors.’
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REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS

Clays.—In 1981, production dropped for
the second consecutive year. A decline in
residential construction resulting from high
interest rates adversely affected demand for
brick. .
Output was from two companies located
in the central part of the State in adjoining
Hartford and Middlesex Counties. All the
brick was shipped by truck to markets in
New England, New Jersey; and New York.

Feldspar.—Connecticut again ranked sec-
ond nationally among the six States that
produced feldspar. Output in 1981 was
about the same as that of the previous year.
Future production in Connecticut as well as
the United States was expected to be affect-
ed by the trend toward increased use of
plastic for bottle manufacturing and the
cost of required pollution and noise control
equipment. The Feldspar Corp.’s Connecti-
cut facilities, in operation since the 1960’s,
continued mining and milling feldspar in
Middletown, Middlesex County. The materi-
al was beneficiated using a flotation system
to recover feldspar. Both the granular form
used by the glass industry and the powder
form sold to the ceramic industry were
produced.

Gem Stones.—Iron Mine, located in Rox-
bury, in the south-central part of Litchfield
County, was once the site of a flourishing
iron industry. In the 1860’s, pig iron was
produced by the Shepaug Spathic Iron &
Steel Co. and shipped by rail to Bridgeport
for markets throughout the Northeast.

The Roxbury Land Trust (R.LT.) was
formed to purchase and preserve the histor-
ic 360-acre Iron Mine site. The tract annual-
ly attracts numerous rockhounds and col-
lectors seeking siderite, garnet, and other
mineral specimens. At yearend, R.L.T. was
within $23,000 of completing the $356,000
acquisition of the Iron Mine area. :

Lime.—Output remained at depressed
levels for the second consecutive year. In
1979, 33,000 tons of lime were produced; in
1980, 19,000; and in 1981, 16,000. The de-
cline in production that started in 1980 and
continued in 1981 reflected the downturn in
construction that similarly affected the
State’s clay, crushed stone, and sand and
gravel producers.

Pfizer, Inc., Connecticut’s sole operator,
manufactured dolomitic hydrated lime and
quicklime at Canaan in Litchfield County.
Limestone mined at the company’s quarry
was crushed to varying degrees of fineness

and sold as filler for use in plastics, joint
compounds, paint, and vinyl floor products.
Other applications for Pfizer’s lime prod-
ucts included mason’s lime, sewage treat-
ment, and glass manufacturing. The compa-
ny’s rapid processing capability eliminates
the need to maintain an extensive inven-
tory. The company was also the only U.S.
manufacturer of calcium metal.

Mica.—Production of crude mica, a co-
product of the Feldspar Corp.’s operations
in Middlesex County, remained about the
same in 1981. Recovered by flotation, the
mica was marketed as a filler and for oil
well drilling applications.

Sand and Gravel.—In 1981, construction
sand and gravel output dropped 600,000
tons compared with that of 1980 but the
value per ton increased from $2.63 to $2.78.
The State ranked:third in tonnage among
the six New England States accounting for
about 18% of the region’s output. Sales of
sand and gravel for use in commercial and
nonresidential building projects helped
compensate for the weakened demand from
the depressed residential market.

The U.S. Bureau of Mines, to reduce
reporting burden and costs, implemented
new sand and gravel canvassing procedures
for the 1981 survey of sand -and gravel
producers. Beginning with the collection of
1981 production data, the survey of con-
struction sand and gravel operators will be
conducted for even numbered years only;
the survey of industrial sand and gravel
producers will continue to be conducted
annually. Therefore, this chapter contains
only preliminary estimates for construction
sand .and gravel production, but complete
data on industrial sand and gravel. The
preliminary estimates for production of con-
struction sand and gravel for odd years will
be revised and finalized the following year.

Stone.—Connecticut ranked second in
New England in crushed stone output, ac-
counting for about 39% of the region’s
production. Crushed stone was again the
State’s leading commodity based on the
value of output, contributing $38.1 million
of the $62.7 million total. During the past
decade, nearly 78 million tons of stone
valued at about $260 million was mined. For
the same period, the value of production of
all commodities extracted in Connecticut
was about $468 million.

Nationally, crushed stone output dropped
about 11% in 1981 compared with that of
1980; in Connecticut, the decline was 9%.
The slight difference was due in part to an
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increase in aggregate sales around midyear
resulting from State road and highway
resurfacing_programs. Sales from this pro-
gram offset weakened demand from other
markets, particularly residential construc-
tion.

Traprock, granite, limestone, and sand-
stone were the types of stone mined. Most of
Connecticut’s 25 quarries were located in
New Haven (8) with others in Hartford (6)
and Litchfield (5) Counties.
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1State Liaison Officer, Bureau of Mines, Pittsburgh, Pa.

2Chicago Tribune. July 7, 1981, p. 27.

3State Legislation Committee, Greater Hartford Cham-
ber of Commerce. The Classified Index of Legislation
Enacted by the 1981 General Assembly. August 1981, 18
pp. For more information write to the Greater Hartford
Chamber of Commerce, 250 Constitution Plaza, Hartford,
CT 06103.

4Federal Reserve Bank of Boston. New England Eco-
nomic Indicators. October 1981, pp. A3-A6.

5Connecticut Business Journal. V. 3, No. 9. Mar. 9-15,
1982, p. 6

Table 4.—Connecticut: Sand and gravel sold or used by producers, by use

1980 1981
Quantity Quantity
(thou- Value Value (thou- Value Value
Use sand (thou- per sand (thou- per
short sands) ton short sands)  ton
tons) tons)
3,616  $9,281 $2.57 NA NA NA
3,487 9,411 270 NA NA NA
7,103 18,692 2.63 P6,500 P$18,100 P$2.78
w W 2334 w W 25.67
w w275 w W P292
PPreliminary. NA Notavailable. =W Withheld to avoid disclosing company proprietary data.
Table 5.—Connecticut: Crushed stone' sold or used by producers, by use
(Thousand short tons and thousand dollars)
1980 1981
Use - -
Quantity Value Quantity Value
Agricultural limestone_ _ _ _______________________ 80 585 80 651
Concrete aggregate _ _ _ _ _ _ _ _ _ - 1,172 5,817 1,036 5,445
Bituminous te oo - 2,170 12,205 1,984 11,852
Dense-graded road base stone_ _ _ _ __________________ 1,534 6,816 1,330 6,504
Surfaoe treatment aggregate 42 145 w
Other construction aggregate and road stone _ _ _ _ ________ 1,506 6,140 1,699 6,883
Riprap and jettystone _ _ _ _ _ _ _ _ _ ________________ 445 2,218 w
Filter stone_ _ _ ___ 19 61 w w
Cement manufacture 11 20 37 76
Lime manufacture _ 8 15 22 42
Whiting or whiting substitute ________ _ ____________ 78 1,007 86 1,198
Other fillerorextenders_ _ _ _ _ _ __ __ _______________ 83 1,094 28 410
Other® _ _ _ = 827 4,159 945 5,054
Total® _ _ _ _ _ e 7,971 40,283 7,247 38,115
W Withheld to avoid disclosi pany proprietary data; included with “Other.”
Includes limestone, granite, and traprock.
2Includes macadam

* 3Data may not add to totals shown b

aggregate, railroad ballast, and ﬂux stone
of i 3
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Table 6.—Principal producers

Commodity and company Address Type of activity County
g\e Michael Kane Brick Co -~ _ __ _ _ 654 Newfield St. Pitand mill ____ Middlesex. -
Middletown, CT 06457
KFBrickCo________________ Route 5, Box 375 Mine and mill ___ Hartford.
East Windsor Hill, CT 06028
Feldspar: .
The Feldspar Corp.* . __ _ ________ Box 99 Mines and plant _ _ Middlesex.
Li Spruce Pine, NC 28777
ime:
Pfizer,Inc.2__________ o __ Daisy Hill Rd. Pit and limekiln _ _ Litchfield.
Canaan, CT 06018
Sand and gravel:
Connecticut Sand & Stone Corp_ _ _ _ _ 7 West Main St. Pit and plants _ _ _ Hartford and
Plainville, CT 06062 Litchfield.
O’ConnorBros _______________ Greenw . East Pit__________ Litchfield.
Norfolk, CT 06058
O &G Industries® __ __ _________ (Casson Ave, Pit and plant_ _ _ _ Do.
Torrinton, CT 06790
Roncari Industries, Inc.4 __ ___ - ___ 1776 South Main St. Plant ________ Hartford.
East Granby, CT 06026
Sega Sand and Gravel Co.,Inc_ _ _ _ _ _ 271 Danbury Rd. Pit__________ Litchfield.
- New Mllford CT 06776
Stone (crushed and broken):
EdwardBalfCo ______________ Box 11190 Quarry _______ Hartford.
Newington, CT 06111
Tilcon Tomasso _ _ _ _ _ _________ Box 67, 909 Foxen Rd. Quarries _ __ _ __ Hartford, New
. North Branford, CT 06471 ven,
Windham.
York Hill Trap Rock Quarry - Westfield Rd. Quarry _______ New Haven.
Co. Meriden, CT 06450
1Also crude mica.
2Also limestone.
3Also stone.

4Also traprock.



The Mineral Industry of
Delaware

This chapter has been prepared under a Memorandum of Understanding between the
Bureau of Mines, U.S. Department of the Interior, and the Delaware Geological Survey
for collecting information on all nonfuel minerals.

By William Kebblish* and Thomas E. Pickett?

The value of Delaware’s nonfuel mineral
production, excluding magnesium com-
pounds, was $2.8 million in 1981, a $400,000
increase over that of 1980. Sand and gravel
was the major mineral commodity produc-
ed, although other commodities were recov-
ered as byproducts during mineral process-
ing and manufacturing. Slag was recovered
from  steelmaking operations and sulfur
from oil refining. Gypsum was imported
into the State and processed into products
of higher value. Nationally, Delaware con-
tinued to rank 50th in value of nonfuel
mineral output.

Trends and Developments.—During the
year, Delaware was one of seven States in
which magnesium compounds were pro-
duced from seawater. The Barcroft Co., at
Lewes, Sussex County, plans to use 130° F
water obtained from a geothermal well to

be drilled on company property for‘produc-
tion of magnesium compounds. The .$1.1
million Federal project is to be administer-
ed by the Delaware Energy Office with
assistance .from Delmarva. Energy Re-
sources, a private company.

Another proposal by private entrepre-
neurs involved construction of a deepwater
port at Lewes to be used by oceangoing
vessels transporting coal to foreign coun-
tries. Coal, produced in the Appalachian
region, would be shipped by rail to the
ocean port. The port would also serve non-
fuel mineral producers.

In a new mineral-related development,
E.I. du Pont de Nemours & Co., Inc., planned
to construct a chromium dioxide facility at
Newport, New Castle County. Steel for use
in the new industrial building will be pro-
duced by a firm in Pottstown, Pa.

Table 1.—Nonfuel mineral production in Delaware!

1980 1981
Mineral : Value : Value
Quantity (thousands) Quantity (thousands)
Sandandgravel - _ ___________ thousand short tons_ _ 1,075 $2,398 P1,200 P$2,800

Total __ _ _ ____ XX 22,398 XX P 22 800
"Prelumnary XX Not applicable. ’
!Producti y mine shipments, sales, or mar} duction (including ption by producers)
’Pnrtud wtal excludes the value of magnesium compounds, whxch must be led to avoid disclosi pany

proprietary data.
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Table 2.—Indicators of Delaware business activity

» Change,
1980 1981 percent
Employment and labor force, annual average:
'f&'ilm civilian laborforce _______________________ thousands_ _ 281.0 2829 +0.7
Unemployment_ ________________________.______ —— - 20.7 22.1 +6.8
Empl t ( icultural):
ning ___________________________________ ® ® -
Msnufacturing_ _____________ 70.9 70.9 __
Contract construction_ 14.7 134 -88
Transportation and public utilities_ 121 12.1 -
Wholesale and retail trad 56.0 56.4 +.7
, insurance, real estate 12.3 12.8 +4.1
ices ___ do____ 248.0 2488 +17
Government _ _______________________________ 452 43 -2.0
Total nonagricultural employment 259.2 3258.6 -2
Personal income:
Total __ . __ __ __ _ _________________________ $6,140 $6,749 +99
Percapita . _______________________________________ $10,291 $11,279 +9.6
ruction activity:
Number of private and public residential units authorized _ _ __ _______ 2,895 2,302 -20.5
Value of nonresidential construction . millions_ _ $135.3 $93.0 -31.3
Value of State road contract awards do. $45.0 $40.0 -11.1
Shipments of portland and masonry cement to and within the State 139 130 65
Nonfuel mineral production value:
Total crude mineral value $24 $2.8 +16.7
Value per capita, resident population __ _ -$4 $5 +25.0
Value per square mile $1,166 $1,361 +16.7

Included with “Services.”
2Includes mining.
SDatado not add to total shown b

e

of independent r

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway,-and Heavy Construction Magazine, and

U.S. Bureau of Mines.

Legislation and Government Pro-
grams.—New legislation impacting the
State’s mineral industry included the Farm-
land Preservation bill, which discourages
development in prime farmland areas, and
transfer of the Coastal Management Pro-
gram from the abolished State Office of
Management, Budget, and Planning to the
Department of Natural Resources and Envi-
ronmental Control. Other legislation in-
cluded amendments to the Erosion and
Sediment Control Program and a precious
metals bill regulating functions of precious
metals dealers. The Delaware Geological
Survey assisted in developing two mineral-
regulatory bills introduced into the Dela-
ware General Assembly: Hard Mineral Re-
sources (H.R. 472) and Oil, Gas,and Related
Minerals (H.R. 474).

On the Federal level, the Federal Trade
Commission ruled in early 1981 that Du
Pont had not violated Federal antitrust
laws in achieving a dominant position in
the titanium dioxide market. One of the
company’s four titanium dioxide plants is
located at Edgemoor, New Castle County,
with an annual capacity of 100,000 tons
produced by the chloride process.

Activities of the Delaware Geological Sur-
vey in 1981 included a statistical coopera-

tive program with the U.S. Bureau of Mines
and investigations of the uses of glauconite.
Water resource projects included quality
studies, stream gauging, and digital model-
ing with the U.S. Geological Survey; and
preparation of a hydrologic atlas. Other
projects involved onshore and offshore hy-
drocarbon data assessment and coordina-
tion, and implementation of a benchmark
data repository funded by the Federal
Emergency Management Agency.

A State Geological Survey report publish-
ed during the year expressed concern over
increased importation of sand and gravel
from Maryland.® This trend, if it persists,
could inhibit the growth of Delaware’s prin-
cipal mineral resource industry by ignoring
available sources of undeveloped sand and
gravel deposits present in the State. In
addition, higher transportation costs for the
commodity may be passed on to consumers.

Of significant interest was the preserva-
tion of recreational facilities along the sea-
shore. Unusually high tides in late 1981
caused excessive erosion to Delaware’s
beaches, especially along State Route 1
south of Rehoboth Beach at Indian River
Inlet. One proposal involved a revetment
(retaining wall) with pumping of beach sand
from the south jetty to the seaward side of
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he revetment. At Slaughter Beach, Sussex

ounty, a project funded by the National
Shoreline Erosion Control ‘Demonstration
Program was completed in late 1979. The
perched beach concept restores beaches by
providing a low-profile barrier to trap sand
moving along the shoreline owing to littoral
drift. In addition, 20,000 cubic yards of sand
and gravel was dredged nearby and used for
replenishment purposes. A 3-year monitor-
ing period follows to determine effective-
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ness of the project.

State officials completed a list of rivers
for inclusion into the Recreational Rivers
Study. Requirements of consideration in-
clude proximity to outstanding geologic fea-
tures. Waterways meeting this prerequisite
are the Delaware River (example of a
drowned river mouth) and Blackbird Creek
(presence of Carolina Bay topographic fea-
tures).

REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS

Gypsum.—Crude gypsum imported from
Nova Scotia, Canada, was calcined by
Georgia-Pacific Corp., Wilmington, New
Castle County. Production and value declin-
ed from 1980 to 1981 because of the slump-
ing housing market. Calcined gypsum was
used for wallboard manufacture.

Magnesium Compounds.—The Barcroft
Co. at Lewes, Sussex County, was the sole
producer of magnesium compounds in Dela-
ware. Both production and value increased
from 1980 to 1981. Water was pumped from
the Delaware Bay into the plant for extrac-
tion of magnesium compounds for ultimate
use in pharmaceuticals, including milk of
magnesia.

A proposal was formulated by Delmarva
Energy Resources to drill a geothermal well
on company property. Federal and State

funds will be used to drill a 1-mile hole into
the earth to determine if heated water is
present. If the temperature of the water
from the well exceeds 130° F, it will be sold
to Barcroft for use in processing magnesium
compounds.

Sand and Gravel.—In late 1980, the U.S.
Bureau of Mines implemented new can-
vassing procedures for its surveys of sand
and gravel producers. Beginning with the

. collection of 1981 production data, the sur-

vey of construction sand and gravel produc-
ers will be conducted for even-numbered
years only; the survey of industrial sand
and gravel producers will continue to be
conducted annually. Therefore, this chapter
contains only preliminary estimates for con-
struction sand and gravel production. Esti-
mates for production of construction sand
and gravel for odd-numbered years will be
revised and finalized the following year.

Table 3.—Delaware: Construction sand and gravel sold or used by producers

1980 19817
ous:il% Value Value t::‘stalx% Value Value
short (thou- per short (thou- per
tons) sands) ton tons) sands) ton
Sand __ ___ _ _ ____ o _____ 510 $1,193 $2.34 NA NA NA
Gravel . __ __ _ _ __ _____________________ 565 1,205 213 NA NA NA
Totaloraverage  _ _ __ ____ _____________ 1,075 2,398 223 1,200 $2,800 $2.33

PPreliminary. NA Not available.

Estimated production of construction
sand and gravel in 1981 totaled 1.2 million
tons valued at $2.8 million, an increase of
12% in quantity and 17% in value compar-
ed with those of 1980. Sand and gravel was
used mainly for concrete aggregate, road
base, and fill.

In 1980, construction sand and gravel was
produced by five companies in Kent County
and three companies in New Castle County.
No production was reported from Sussex
County. The Delaware Geological Survey

estimated that 40 sand and gravel pits
operated intermittently throughout the
State in addition to pits leased by the State
Department of Transportation, and that
approximately 230 pits have been licensed
to produce sand and gravel since 1970.
Slag.—International Mill Service Co., a
subsidiary of IU International Corp., proc-
essed and sold steel slag produced at the
Phoenix Steel Corp. facility in Claymont.
Sales increased in both quantity and value
from 1980 to 1981. The slag was used mainly
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for road base.

Sulfur. —-Byproduct sulfur was recovered
from refining ‘crude petroleum by Getty
Refining & Marketing Co. in Delaware City,
New Castle County. Shipments increased in
both quantity and value from 1980 to 1981.
The Getty refinery processed an average of
120,500 barrels per day of crude oil during
1981. Construction began on a $110 million
methanol plant at the company’s Delaware
City complex. Also, plans were announced
for the construction of a second sulfur
recovery plant, with completion anticipated
by mid-1983.¢

METALS

Iron and Steel.—Phoenix Steel .at
-Claymont, New Castle County, produced

" MINERALS YEARBOOK, 1981

carbon, alloy, and clad plate used for con-
struction of railroad cars and marine ves-
sels. Armorplate was also produced and
used for military vehicles. In 1981, a new
furnace became operational, providing addi-
tional heat-treating capabilities.> Phoenix
Steel also expanded its plate product line
through an arrangement with Du Pont to
produce Detaclad, an  explosion-bonded
product used by the chemical industry.

‘State Luuson Ofﬁcer, Bureau of Mmes, Plttsburgh, Pa.

1 Survey, Uni-
verslty of Delaware, Newark, Del
3Doyle, R. G., and T. E. Pickett. Delaware’s Extractive
Mineral Industry. Delaware Geol. Survey Open File Rept.
13, January 1981, 17 pp.
4Getty Oil Co. 1981 Annual Report. Pp. 20, 29.
SPhoenix Steel Corp. 3d Quarter Report. 1981.

‘Table 4.—Principal producers

Commodity and company

Address Type of activity County
Gypsum, calcmed.
Georgia-PacificCorp_ _ _ _________ 900 SW. 5th Ave. Plant ______ New Castle.
Portland, OR 97204
esium compounds:
eBarcroftCo_ _ _ ___________._ Box 474, Henlopen Dr. to—do ____ Sussex.
Lewes, DE 199! E
Sand and gravel:
Barber Sand & Gravel _ __ ________ RFD.1 —e—do ____ Kent.
. Harrington, DE 19952
Contractors Sand & Gravel Co ______ Box Pit________ New Castle.
Dover Eq & Machine Co hix gs{'ﬁgm Dredge Ke
r Equipment ineCo_ _ ___ est6thSt. @ = Dredge _____ nt.
Dover, DE 19901
Parkway Gravel,Inc . _ _ _________ New Castle Ave. Pits _______ New Castle.
. New Castle, DE 19720
Staytons Select Borrow __ ________ R.D. 1, Box 305 Pit________ Kent.
. Felton, DE 19943
‘Whittington Sand & Gravel Co_ _ _ _ __ U.S. Route 40 Pit________ New Castle.
Bear, DE 19701
l"f!.xtet'matioufsl Mill ServiceCo ______ 1500 Walnut St. Plant ______ Do
Philadelphia, PA 19102
Sulfur, elemental
& MarketingCo ___ __ Delaware City, DE 19706 _ _ _ __ Refinery ____ Deo.




TAhe,Mineral Industry of
Florida

This chapter has been prepared undér a Memorandum of Understanding between the
Bureau of Mines, U.S. Department of the Interior, and the Florida Bureau of Geology for
collecting information on all nonfuel minerals. - - .

By James R. Boyle! and Charles W. Hendry, Jr.?

The value of nonfuel mineral production
in 1981 in Florida was $1.7 billion, an
increase of $216.3 million over that of 1980.
Florida ranked fourth nationally in total
value of nonfuel minerals produced, -and
nonmetals accounted for over 95% of the
value of the State’s mineral output. The
State ranked first in the production of
phosphate rock and was second in crushed
stone, fuller’s earth, masonry cement, and
peat. Staurolite and zircon concentrates
were produced only in Florida. Principal

nonmetals, in order of value, were phos-
phate rock, stone, cement, clays, and sand
and gravel, _
Of the 53.6 million tons of phosphate rock
produced in the United States, Florida was
the predominant producer and for the 88th
consecutive year supplied more than any
other State. Florida and North Carolina
supplied 86.3% of the domestic phosphate
rock output; Florida supplied most of the
exports.. ’

Tablé 1.—Nonfuel mineral production in Florida*

: 1980 1981
Mineral Q : Value Quanti Value
ity (thousands) tity (thousands)
Cement: .

Masonry __ _ ______________ thousand short tons_ _ 285 $22,074 $20,757
Portland _________ do____ 3,574 182,590 3,518 199,
Clays __ ___________ do____ 614 224,164 731 235,319
Gemstones_ _ _ _ _ _ __ o mm 5 NA 6
Lime _____________________ thousand short tons_ _ 195 12,434 191 11,348
Peat _ _ ____ ___ - do____ 154 2,398 157 2,885
Sandandgravel . _ _______________________ do____ 314,412 T 328766 P14,149 ©32,719
me(crushed) __ _ __ __ __________________ o___ : ) , ,
Stone (crushed) d 66,209 215,972 65,067 226,192

Combined value of clays (kaolin), magnesi pound 06- :
phate rock, ra concentrate, sand and gravel (industrial,
1980), staurolite, titani (ilmenite and rutile),
and zircon concentrates _ _ _ _ _ _ _ _ _ oo XX 71,020,855 XX 1,197,304
Total - _ _ _ e XX 71,509,258 XX 1,725,589
PPreliminary. "Revised. NA Not availabl XX Not applicable.
1Production as d by mine sh ts, sales, or marketable production (includi ption by prod

2Excludes kaolin; value incl “"with“‘f‘ ey

d value” figu

re.

3Excludes industrial sand; value included with “Combined value” figure.
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In 1981, Florida fared better economically
than the Nation as a whole. Although
residential construction and road mainte-
nance programs decreased late in the year,
nonresidentia: construction increased. The
effect on individual mineral producers de-
pended on the construction market sup-
plied, with output mixed throughout the
industry. Road maintenance programs
decreased because of reduced Federal input.

MINERALS YEARBOOK, 1981

Alexander Grant & Co., a Chicago-based
accounting firm, conducted a study, in coop-
eration with the Conference of State Manu-
facturers’ Association, on the general man-
ufacturing business climate of the 48 con-
tiguous States. The study concluded that in
1981, Florida had the best overall business
climate for manufacturing among the 48
States. Florida ranked 12th in 1979 and 8th
in 1980.

Table 2.—Value of nonfuel mineral production in Florida, by county!

(Thousands)
Minerals produced in 1980
1979 1980 in order of value
$2,789 $4,391  Stone.
,040 1,021 Sand and gravel.
W w Clays, stone, sand and gravel.
20,607 28,587  Stone, sand and gravel.
52 46 d and gravel.
. 717  Stone.
6,002 7,594 Stone, phosphate rock.
26,526 27,858  Titanium, zirconium, staurolite, sand and
gravel, clays, monazite.
6,236 8,339  Stone.
w w Cement, stone, sand and gravel.
605 617  Sand and gravel.
w 20,339  Clays, sand and gravel.
W w Sand and gravel.
w W Magnesium compounds, lime.
w W Phosphate rock.
w w ]go
w 534 Stone.
w w Cement, stone, lime, clays.
w W Peat.
w w Phosphate rock, cement, stone, peat.
an gravel, peat, clays.
w W Stone,sand and gravel
w w Sand and gravel.
2,846 3,985  Stone.
W W Cement, stone.
12,772 W Stone, clays, phosphate rock.
2,44w7 4,020 Stone.
36 17 Sand and gravel.
64 58 Do.
w 6,319 Stone.
w 3,437 Do.
676,298 784 741 Phosphate rock, sand and gravel peat, stone.
w w Sand and gravel clays, pea
w W Sand and gravel, stone.
w w Do.
W w Lime, stone.
w 777  Stone.
2,787 3,922 Deo.
w Sand and gravel.
507,884 601,938
1,269,607 1,509,258

w Wlthheld to avoid disclosing company propnetary data, included wnth “Undistributed.”

’The foll countxes are not listed b

Soto, Dixie, ler, Franklin, Gllchnst Holmes,

ction was reported: Baker, Bradford, Columbia,

Indian lgver, Jefferson, Lafayette, Liberty, Madl.son, Martin,

Okeechobee Oaceola, Pine las, St. Johns, San! Roea, Seminole, Union, Volusia, Wakulla. and Washington.

2Includes gem stones and values indicated by symbol W

di

3Data may not add to totals shown b of i

tr
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Table 3.—Indicators of Florida business activity

! »  Change,
1980 1981 ercent
Employment and labor force, annual average:

‘otal civilian labor force _ _ __ _ ___ __ __ thousands_ _ 3,980.0 4,1348 +3.9
Unemployment _ _ _ _ ______ _ - do_ . __ 199.0 3009 +51.2
Employment (nonagricultural):

Mining! ______ S do____ 11.0 11.2 +18
Manufacturing _ . _ _ do____ 456.4 466.4 +2.2
Contract construction _ _ _ _ _ o~ do____ 263.9 2825 +7.0
Transportation and public utilities_ _ _ -~ do____ 220.8 2286 +3.5
Wholesale and retailtrade _ _ _____ _ __________-_.____- do____ 939.8 983.0 +4.6
Finance, insurance, realestate - __ _ __ _ do____ 254.2 2719 +7.0
Services _ _ _ — — — e do-___ 811.3 8634 +6.4
Government do____ 618.8 6146 -1
Total n do____ 3,576.2 23,7217 +4.1
Personal income: -
Total _ __ millions_ _ $88,693 $102,333 +15.4
Percapitd — — _ — — - e ——mmmm— = $8,993  $10,050 +11.8
Construction act
Number of private and public residential units authorized _ _ _ __ _________-— 174,451 149,241 -14.5
Value of nonresidential construction _ _ _ _ _ . _____ millions_ _~  $2,199.0  $2,930.3 +33.3
Value of State road contractawards _ __ _ _ _ - do____ $316.0 $416.0 +31.6
Shipments of portland and masonry cement to and within the State
. thousand short tons_ _ 5,820 5,724 -1.6
Nonfuel mineral production value:
Total crude mineral value _ _ _ _ _ _ _ _ _ millions_ _  $1,509.3 $1,725.6 +143
Value per capita, resident population_ _ _ _ _ - 155 177 +14.2
Value persquaremile _ _ _ __ _ _ - $25,764  $29,467 +14.4
PPreliminary.
ncludes oil and gas extraction.
2Data do not add to total shown b of independent roundi
Sources: U.S. Department of Ce ce, U.S. Depart t of Labor, Highway and Heavy Construction Magazine, and
U.S. Bureau of Mines. .
3.000
n
@ 2,000 (—
<
-
-~
O
(@]
z TOTAL
o
-
= 1,000
=2
0 | | I | | | |
1977 1980 1985

Figure 1.—Total value of nonfuel mineral production in Florida.
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Trends and Developments.—The Port of
Tampa, which handled over 45 million tons
of cargo in 1981, shipped the major portion
of exported phosphate. Phosphate rock and
processed phosphate exports totaled 13 mil-
lion tons, down from 16 million tons in 1980.
These exports included 9 million tons of
bulk phosphate, down from 12 million tons
in 1980. Phosphate accounted for about 90%
of all export cargo through the Port of
Tampa. A new market in bagged phosphate
chemicals developed in China, and nearly
one-half million tons was exported through
the port to that market. About 750,000 tons
of aragonite was imported from the Baha-
mas for use in the manufacture of cement,
down from 1.2 million tons in 1980.

In contrast, Port Manatee’s phosphate
exports increased when Beker Industries
opened its new mine, with plans to export 1
million tons per year through the facility.
Shipments from Beker were expected to
increase up to 3 million tons per year in the
next several years, according to the compa-
ny.

Texasgulf, Inc., started operations at its
new $8 million sulfur terminal on Hooker’s
Point in Tampa. The terminal, on a 10-acre
site leased from the Tampa Port Authority,
can store 60,000 tons of liquid sulfur. The
terminal is supplied by tankers from sulfur
minesin Texas and Mexico.?

Occidental Petroleum Corp. (Oxy) resum-
ed shipments of superphosphoric acid to
the Soviet Union after the trade embargo
was lifted in April. The original agreement
called for Oxy to ship 1 million tons per
year of superphosphoric acid to the Soviet
Union in exchange for urea, potash, and
anhydrous ammonia. The 20-year agree-
ment would be worth about $20 billion.
Plans called for Oxy to ship 72,000 tons per
month for the balance of 1981. The Nation-
al Safety Council awarded Oxy’s White
Springs Mine first place in safety for achiev-
ing the lowest accident incident rate among
member companies. Second place went to
Oxy’s Suwannee River Mine.

Legislation and Government Pro-
grams.—The Florida Coastal Management
Program was approved by the U.S. Depart-
ment of Commerce Office of Coastal Zone
Management in September 1981. The entire
State and its territorial waters were includ-
ed within the Coastal Zone Boundary. The
Florida Coastal Management Program is
based on existing State laws. Twenty-five
statutes specifically serve as the authorities
for a direct State control management teca-
nique with the Department of Environ-
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mental Regulation as the designated State
agency. Major first-year work projects in-
clude hazard mitigation planning, port
dredging and soil disposal, and technical
assistance for areas designated as areas of
critical State concern.

The Florida phosphate industry impacted
economically within the State and national-
ly. The U.S. Bureau of Mines released a
study in 1981 (IC 8850, “Economic Signifi-
cance of the Florida Phosphate Industry”)
on the impact. The study assessed the eco-
nomic significance of the Florida phosphate
industry to selected.counties in Florida, the
State of Florida, and the Nation; it also
included a brief survey of the industry’s
international impact. Based on forecasts of
Florida phosphate production in 1981, and
using constant 1977 dollars, estimates were
given for 1981 for regional and national
output, the value of this output, income,
and employment created by the phosphate
industry in. Florida. Federal, State, and
county tax revenues generated by the
State’s phosphate industry were also esti-
mated for 1981. The concentrated impact of
the phosphate industry on certain areas of
Florida and on the State’s regional indus-
tries was examined using economic base
analysis complimented by an industrial
complex approach. The industry’s impact at
the State and national levels was examined
through input-output analysis.

In addition, an attempt to forecast for
1990 the effects of constraints on phosphate
rock mining as a result of economic condi-
tions and other factors was included as an
appendix to the report. Also discussed was
the phosphate industry’s importance to the
U.S. balance of trade; U.S. agricultural
production, including forward linkages; the
U.S. sulfur industry; and the phosphate
industry’s importance to the production of
fluorine and uranium byproducts from fer-
tilizer manufacturing.

Other U.S. Bureau of Mines publications
on phosphate included RI 8576, “Fluorine
and Uranium in Phosphate Rock Processing
and Waste Materials”; RI 8609, “Benefi-
ciation of High-Magnesium Phosphate from
Southern Florida”; and RI 8611, “Large-
Scale Dewatering of Phosphate Clay Waste
from Central Florida.”

The Bureau, in association with Agrico
Chemical Co., initiated tests of borehole
mining of deep phosphate ore in St. Johns
County. The tests were made to determine if
deep phosphate ores in St. Johns County
could be mined economically and in an
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environmentally compatible manner. Agri-
co plans to start additional borehole mining
experiments in 1983. .

Since 1972, the Bureau’s Tuscaloosa Re-
search Center has been involved in projects
to eliminate holding ponds of phosphate
waste slimes or develop an. improved de-
watering system. In-house Bureau project
activity during the year included research
on water recovery from phosphate clay
slimes, continuous flocculation dewatering
and floc formation studies, and reuse and
purification of low-quality water for proc-
essing. Research continued on devising new
or improved beneficiation methods applica-
ble to high-magnesium phosphate deposits.

The Bureau reported that the apparent
consumption of industrial explosives and
blasting agents in the State in quarrying
and nonmetal mining was 23.2 million
pounds in 1981. Of that total, the top. two
types, water gels and slurries and other
high explosives, accounted for 87% of the
explosives used.

During the year, the Florida Bureau of
Geology completed six geologic projects in.
the State. Thirteen other projects were
underway on stratigraphy, lithostratigra-
phy, and geomorphology of specific forma-
tions and in geographic areas; mineral de-
posits, such as peat and dolomite, were also
investigated. In addition, the Bureau of
Geology maintained a geologic well log
library and a computerized list of mineral
producers and. statistics. Six publications
were issued during the year, including RI
91, “The Hawthorn Formation of Central
Florida,” and several publications in the
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map series were also issued: The Bureau of
Geology, also involved in mined land recla-
mation, developed a Master Reclamation
Plan, proposed Chapter 16C-17, Florida Ad-
ministrative Code, addressing lands mined
or disturbed by the severance of phosphate
prior to July 1, 1975. The plan, scheduled
for adoption in 1982, provides procedures to
reclaim approximately 86,000 acres of dis-
turbed land.

The Florida Institute of Phosphate Re-
search funded six major projects during the
year. The funded -projects were a Virginia
Polytechnic Institute study of a clay separa-
tion process ($49,622), a University of South
Florida investigation on the utilization of
waste gypsum to produce cement ($26,857),
and a National Council on Radiation Pro-
tection and Measurements study of radia-
tion exposure ($34,080). Three projects were
with the U.S. Bureau of Mines: (1) a compre-.
hensive evaluation of slime treatment and
storage methods ($269,000), (2) the develop-
ment of techniques for utilization of high-
magnesia phosphate ore ($12,000), and (3)
the production of 12,000 ceramic tiles from
phosphate slimes and fly ash to be tested at
the Institute’s new headquarter’s mdewa.lks
in Bartow ($5,000).

The U.S. Geological Survey studies in-
clude the geology, geochemistry, and re-
sources of peat; geochemistry and hydro-
chemistry of marine sediments, mineral
resources, and ground water systems; re-
search in geophysical data interpretation
off southern Florida; and environmental
geologic studies of the west Florida conti-
nental shelf.

REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS

Cement.—Shipments of both portland
and masonry cement remained at about the
same level as those of 1980; portland cement
shipments decreased slightly, while those of
masonry cement increased slightly. Produc-
tion of masonry cement in Florida ranked
second nationally, while portland cement
production ranked sixth. Four companies
produced portland cement at five plants;
masonry cement was also produced at five
plants. A fifth company operated a grinding
plant to produce portland cement from
imported clinker. Most of the shipments of
both portland and masonry cement were to
users within the State; Florida was a net

importer of cement, with about 1 million
tons being imported. Portland cement ship-
ments, mainly in bulk form, were made by
truck and rail. Principal consumers were
ready-mix concrete dealers, highway con-
tractors, building material dealers, and con-
crete products manufacturers, with the re-
mainder being consumed by other contrac-
tors and government agencies.

Most raw materials used to manufacture
cement were mined within the State and
included limestone, clay, sand, and stauro-
lite; the use of staurolite is diminishing
because of higher value uses. Oblitic arago-
nite imported from the Bahamas was used
as well as small amounts of gypsum, clink-
er, fly ash, clay, iron ore, and slag; most
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were obtained from out-of-State sources.

Eleven rotary kilns were operated at five
plants. Of the 11, 10 were wet process, and 1
was dry process. About 447 million kilowatt-
hours of electrical energy, in addition to
natural gas, fuel oil, and coal, were consum-
ed in the manufacture of cement.

Moore McCormack Resources, Inc., con-
tinued its $68 million expansion program at
the Brooksville plant. The expansion in-
cludes a second coal-fired kiln and enlarged
grinding and storage capabilities, which,
when operational in 1982, would double
cement output to 1.2 million tons annually.
The company also purchased two cement
plants in Tennessee from Penn Dixie Indus-
tries,Inc. )

Lonestar Florida Pennsuco, Inc., installed
a new finish mill and increased storage
capacity at the 1.2-million-ton-per-year ce-
ment plant at Hialeah. Conversion to coal
at its wet-process plant was also completed.

Clays.—Clays mined in Florida included
common clay, fuller’s earth, and kaolin.
Total clay production and value increased
117,000 tons and $11.2 million, respectively.

Common clay output and value increased.
Common clay was produced by four compa-
nies at four pits in Clay, Gadsden, Hernan-
do, and Lake Counties in the northern part
of the State. The clay was used in the
manufacture of cement and lightweight ag-
gregate.

Florida continued to rank second in the
Nation in fuller’s earth production, with
production increasing. Fuller’s earth was
mined by four producers from nine pits in
Brevard, Gadsden, and Marion Counties.
Main end uses were for pet waste and oil
and grease absorbents, and in fertilizers,
pesticides, and saltwater drilling muds.

- Pennsylvania Glass Sand Corp. completed
an expansion of its processing plant at
Quincy. New facilities were installed for
clay extrusion, bagging, dust collection, and
pneumatic bulk loading.

Kaolin was produced by one company at
two pits in Putnam County; production
increased slightly from that of 1980. A
coproduct was silica, which was recovered
for glass and other industrial uses. Princi-
pal uses for kaolin were in electrical porce-
lain, whiteware, and wall tile; major mar-
kets were in the Southeast.

Fluorine.—Fluorine in the form of fluo-
silicic acid was recovered at six plants as a
byproduct of wet-process phosphoric acid
manufacture. Fluosilicic acid was used to
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produce cryolite, aluminum fluoride, sodi-
um silicofluoride, and was also used ‘in
water fluoridation.

Gypsum.—Imported gypsum was calcined
at two plants in Duval County and one
plant in Hillsborough County. United
States Gypsum Co., Jim Walter Corp., and
National Gypsum Co. calcined gypsum in
kettles, a rotary kiln, and a holoflite unit,
respectively, prior to wallboard manufac-
ture. Production in 1981 remained at the
1980 level, with value decreasing. Florida
gypsum wallboard was marketed primarily
in south Georgia and Florida. Byproduct
gypsum was recovered by Occidental Petro-
leum Corp. at its plant in Hamilton County;
output remained at about the 1980 level.

Lime.—Both quicklime and dehydrated
lime were produced in Florida. Quicklime
was produced by Basic Magnesia, Inc., Gulf
County; Chemical Lime, Inc., Hernando
County; and Dixie Lime & Stone Co., Sum-
ter County. Hydrated lime was also’ pro-

- duced by Chemical Lime, Inc. Production

and value decreased 2.1% and 8.8%, respec-
tively, from those of 1980. Lime was used for
magnesia, water treatment, and sewage dis-
posal systems.

Magnesia.—Florida: ranked second na-
tionally in the recovery of magnesium com-
pounds from seawater. Basic Magnesia, Inc.,
Port St. Joe, Gulf County, produced caustic
calcined magnesia and refractory-grade
magnesia from seawater; plant capacity is
100,000 tons of MgO equivalent. Shipments
in 1981 increased 6.9%; value increased
17.7% over that of 1980.

Peat.—Florida ranked second nationally
in peat production in 1981. Production in-
creased slightly, while unit value increased
nearly 18%. Eight plants produced moss,
reed-sedge, and humus peat from five coun-
ties. Most of the peat, shipped in bulk, was
used for general soil improvement and for
potting soils.

Perlite (Expanded).—Four companies
produced expanded perlite from crude ore
shipped into the State. Production decreas-
ed to 29,900 tons, while value increased to
$3.9 million. Perlite was expanded at plants
in Broward, Duval, Escambia, and Indian
River Counties and was used for construc-
tion aggregate, horticultural purposes, insu-
lation, and fillers.

Phosphate Rock.—Florida ranked first in
the Nation in the production of phosphate
rock. Marketable production of phosphate
rock in 1981 decreased slightly in quantity,
but increased 17.6% in value. The phos-
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phate industry continued to be the principal
mineral industry in the State.

Phosphate production decreased gradual-
ly throughout the year. Inventories increas-
ed, resulting in reduced operating levels
and temporary closure of some mines and
plants. By yearend, mining output was re-
portedly at 47% of capacity, with chemical
plants at about 59% capacity. Decreased
demand and large inventories of processed
phosphates resulted in prices frequently
below stated production costs. The drop in
sales of about 20% was attributed to high
interest rates and low crop prices. Adequate
phosphorus levels in the soil permitted
deferments of applications. Exports, report-
ed to be off as much as 3 to 4 million tons,
were down because of increased competition
and the strength of the U.S. dollar. In spite
of reduced demand and increased invento-
ries, reported expansions underway or
planned for completion by 1985 exceeds $2
billion, with expenditures in 1981 approach-
ing $600 million. Environmental con-
straints and the low demand for phosphates
may cause delays in meeting planned sched-
ules.

The Florida Phosphate Council estimated
that about $78.5 million was collected in
severance taxes from phosphate producers
during the year. The $1.67-per-ton rate was
to increase to $1.84 per ton in 1982. Discus-
sions continued over returning a portion of
severance taxes to the producing counties;
at present, all monies go to the State
treasury.

Soft-rock phosphate was produced by four
companies in 1981, operating five mines in
Citrus and Marion Counties. The soft-rock
phosphate was used for direct application to
the soil and, if low in fluorine, as an animal
feed supplement. :

Land-pebble phosphate was produced at
21 mines by 12 companies in Hamilton,
Hardee, Hillsborough, Manatee, and Polk
Counties. In 1981, agricultural uses ac-
counted for 75%; industrial, 1%; and ex-
ports, 24%. Normal superphosphate, triple
superphosphate, wet-process phosphoric
acid, and defluorinated phosphate rock
were produced for agricultural uses. Indus-
trial chemicals were produced from the
production of elemental phosphorus.

AMAX Phosphate, Inc., had its first full
year of operations after purchasing the
mining operations and phosphate reserves
of Borden, Inc., in mid-1980. The company
had one active mine, the Big Four Mine, in
southeast Hillsborough County, with plans
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to expand capacity from 1.6 to 2.5 million
tons per year by early 1982. Also planned
for DeSoto County was a 4-million-ton-per-
year mine near Pine Level. To guarantee
environmental protection, county officials
levied a tax to be used in developing a
review procedure. AMAX will spend over $3
million at its Plant City defluorination
plant to control fugitive dust. Wet scrubbers
were also to be redesigned for improved
efficiency. :

Beker Phosphate, Inc., started operating
its Wingate Creek Mine and beneficiating
plant late in the year, with two floating
dredges removing overburden and matrix.
Capacity should increase to 1 million tons
per year, with output shipped through the
company’s new facilities at Port Manatee to
the company’s fertilizer plant in Louisiana.
Manatee County officials questioned compa-
ny transportation modes when they used
trucks instead of rail to move the phosphate
to the port. By yearend, negotiations were
underway to settle the dispute.

The C. F. Industries, Inc., proposed mine
in Hardee County would require a Natural
Pollutant Discharge Elimination System
permit. The mine’s capacity was to be 2
million tons per year for the first 4 years,
possibly increasing to 4 million tons per
year. Construction of the company’s second
phosphate plant in Hardee County contin-
ued, with completion of the 2-million-ton-
per-year facility expected by 1984.

Estech, Inc., continued to plan develop-
ment of its proposed 3-million-ton-per-year
Duette Mine in Manatee County. In an
effort to ensure no damage to the area’s
main water supply near the minesite, coun-
ty officials adopted the toughest phosphate
restrictions in the State and denied permit
approval. The Governor and Cabinet agreed
to granting of the permits, but the action
was challenged in the courts by Manatee
County officials. The court upheld the
State’s decision, and negotiations between
county and company officials began. In Polk
County, Estech began mining phosphate
rock that was previously buried under slime
ponds. By dewatering the ponds, about 3.5
to 4 million tons of phosphate will be
recovered, extending the life of the mine
nearly 2 years.

Farmland Industries, Inc., continued ef-
forts to develop its first mining operation in
Hardee County; the company presently op-
erates a chemical plant near Bartow. Jacobs
Engineering Group was awarded a contract
for engineering and design work for the
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proposed mine and beneficiation plant. En-
gineering and design work was scheduled
for completion by mid-1982, with plant
startup for late 1983. The facility’s capacity
was rated at 2 million tons per year.

W. R. Grace & Co. continued construction
and participated in two joint ventures; one
with International Minerals & Chemical
Corp. (IMC) in the Four Corners Mine and
beneficiation plant, and the other with
U.S.S. Agri-Chemicals, Inc. (USSAC), in a
chemical complex. The Four Corners Mine
is a $615 million investment to produce 5
million tons of phosphate per year. The
mine, located in Hardee, Hillsborough,
Manatee, and Polk Counties, was'scheduled
to start operating in 1983. The other project
involves a $200 million phosphoric acid
plant at Fort Meade, with completion sched-
uled for July 1982.

IMC, the world’s largest private producer
of phosphate and phosphate chemical prod-
ucts, completed construction of its New
Wales sulfuric acid plant-in Polk County.
Through the venture with W. R. Grace and
purchase of other properties, IMC reported
an increase in reserves by an estimated 270
million tons of phosphate rock. The new
IMC 61-yard dragline, the largest in the
area, began mining at the company’s Clear
Spring Mine. IMC, with funding by the
Florida Institute of Phosphate Research, is
working with the other phosphate compa-
nies on a process to reduce the number of
phosphate slime ponds. The experiment
calls for pumping thickened clay, stored in a
centralized slime pond for 6 months, to
mining sites. The clays would be topped
with overburden. The objective is to restore
the mining site and reduce the need for
large storage areas. Early in the year, IMC
signed an agreement to ship 360,000 tons of
phosphate rock per year by unit train to
Canada. Approximately 58 unit trains
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would be required each year.

Mobil Chemical Co. proceeded with the
permitting process to develop the South
Fort Meade Mine scheduled for operation in
1984. The 3-million-ton-per-year mine will
replace Mobil’s Fort Meade Mine, scheduled
to close in 1988. Mobil plans to construct a
new phosphate rock terminal in Tampa.
The terminal would have loading and un-
loading " facilities, a storage area, and
berthing facilities for large ore carriers. The
facility was scheduled to be operational in
1984. : )

USSAC and W. R.' Grace started con-
structing a new phosphoric acid plant at
Fort Meade. Completion and startup was
scheduled for July 1982. The planned $24
million expansion of the company’s Rock-
land Mine has been deferred because of
reduced market demands.

Sand and Gravel.—To reduce reporting
burdens and costs, the Bureau of Mines
implemented new canvassing procedures
for its surveys of sand and gravel producers.
Beginning with the collection of 1981 pro-
duction data, the survey of construction
sand and gravel producers will be conducted
for even-numbered years only; the survey of
industrial sand and gravel producers will
continue to be conducted annually. There-
fore, this chapter contains only preliminary
estimates for construction sand and gravel
production but contains complete data on
industrial sand and gravel. The preliminary
estimates for production of construction
sand and gravel for odd-numbered years
will be revised and finalized the following
year.

Total sand and gravel production decreas-
ed from that of 1980. The Florida Rock
Industries, Inc., sand plant at Keuka was
refurbished, and a new sand plant in
Marion County went onstream during the
yéar.

Table 4.—Florida: Sand and gravel sold or used by producers

1980 1981

tity Value Value antity Value Value

(thousand  (thou- per (thousand  (thou- per

short tons)  sands) ton  shorttons) sands) ton

Construction

Send_____________________________ T13,253 '$26,174  $1.97 NA NA NA
Gravel . ___________________________ 1,159 2,592 2.24 NA NA NA
Totaloraverage ___________________ T14,412 728,766 1.99 P13,800 $28,300 P$2.05
Industrialsand ________________________ w W 7682 349 4,419  12.66
Grand totaloraverage _ ______________ w w27 P14,149 P32719 P231

PPreliminary. "Revised. NA Not available.

W Withheld to avoid disclosing company proprietary data.
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Staurolite.—~Florida was the only State
with - a recorded production of staurolite.
Staurolite was recovered as a byproduct of
ilmenite processing at the Highland and
Trail Ridge plants of E. I. duPont de Ne-
mours & Co. and the Green Coves -Springs
plant of Associated Minerals (USA) Ltd.,
both in Clay County. Although production
and total value decreased, unit value in-
creased. Staurolite was mainly used in
sandblasting, with minor amounts used in
cement and as foundry sand.

Stone.—Florida ranked second in the Na-
tion in crushed stone production, which
included limestone, marl, and oyster shell.
Output dropped slightly, but unit value
increased.

Stone was produced by 88 companies at
131 quarries in 25 counties. The three lead-
ing counties were Dade, Broward, and Her-
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nando, which supplied 70.1% of the State’s
total production. Thirteen companies pro-
duced over 1 million tons each from 28
quarries and accounted for 67% of the
production and 72% of the value.

Crushed stone was transported mainly by
truck and railroad and was used for dense-
graded road base, concrete and bituminous
aggregate, and cement manufacture. Six
companies processed oyster shell for road-
bed material. Companies supplying crushed
stone throughout the State often utilized a
dedicated train concept for markets over 60
miles distant. .

The Florida Rock Industries, Inc., mod-
ernization and expansion program at the
Gulf Hammock plant was completed during
the year, with capacity tripling to 450 tons
per hour of finished product.

Table 5.—Florida: Crushed stone * sold or used by producers, by use
(Thousand short tons and thousand dollars)

U 1980 1981
se
- Quantity Value Quantity Value
Agricultural limestone. 1,729 8,299 1,264 7,064
Agricultural marl and other soil conditioners _ _ _ _________ 115 - 632 136 840
Poultry grit and mineral food_ _ _ _______ _ - 497 3,064 w 2,748
Concrete aggregate _________________ ——_——— 14,583 57,691 15,168 65,208
Bituminous aggregate _ _ _ _ ______________________ 4,604 17,010 3,465 14,565
ad base stone_ __ ___________________ 16,497 40,325 15,485 42,605
Surface-treatment te _ _ _ _ o __ 8,708 14,716 2,482 11,536
Other construction aggregate and roadstone __ ________ __ 12,164 32,946 13,088 31,739
Riprap and jetty sbone __________________________ 59 - 398 256 687
ilterstone__ _ __~________________ ___________ w 139

Manufactured fine aggregate (stonesand) _ _ _ ___________ 5,813 23,134 4,498 17,909
Cement manufacture. 2,337 5,615 2,432 7,816
Lime manufacture _________ - 449 1,120 387 1,062
Asphaltfiller ____________ 20 221 26 264
erfillers . ___ __ _ __ _ __ ______________ 184 1,288 191 1,447
_____________________________________ 2,288 5,068 5,539 13,334
Glass manufacture _ _ ___ _______________________ 20 191 21 214
er® 1,140 4,257 490 304
Total® _ _ _ __ _ o ____ 66,209 215,972 65,067 226,192

W Withheld to avoid disclosing company proprietary data; included with “Other.”

Includes limestone, shell, and marl.
?Includes stone used for macadam aggregate, r

ilroad ballast (1980), whiti

ng or whiting substitute (1981), and other

uses not specified (1981).
3Data may not add to totals shown b of independ

Y

Sulfur.—Florida ranked fifth in the Na-
tion in the production of byproduct elemen-
tal sulfur. Recovered sulfur from Exxon’s
natural gas desulfurization plants in Santa
Rosa County decreased in 1981 compared
with that of 1980.

Vermiculite (Exfoliated).—Exfoliated

vermiculite was produced by two operators
at four plants in Broward, Duval, and Hills-
borough Counties from crude ore shipped
into the State. Production increased slightly
over that of 1980, while unit value increased
19.6%. Principal uses were for concrete
aggregate, horticulture, and insulation.
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METALS

Mineral Sands.—Du Pont and Associated
Minerals (an Australian-based company)
produced concentrates from their heavy
mineral operations in Clay County. In 1980,
Associated Minerals acquired the Titani-
um Enterprise operation at Green Cove
Springs. Since then, Associated Minerals
has been modifying the operation to in-
crease efficiency and capacity. Changes
have been made in the dredging sequence
and wet mill facilities.

Rutile shipments increased, while ilmen-
ite shipments decreased.

Rare-Earth Minerals.—Associated Min-
erals produced monazite concentrates as a
byproduct from its operations in Clay Coun-
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ty. Florida was the only domestic producer
of rare earth from mineral sands mining.
Production and value increased substantial-
ly over that of 1980.

Titanium Coneentrates.—Du Pont and
Associated Minerals, in Clay County, pro-
duced titanium concentrates for use in tita-
nium dioxide pigment manufacture.

Zircon.—Production and value of zircon
concentrates from Du Pont and Associated
Minerals, both in Clay County, increased in
1981. Florida was the only producer of
zircon concentrates in the United States.

IState Liaison Officer, Bureau of Mines, Tuscaloosa, Ala.
2State geologist, Florida Bureau of Geology, Tallahassee,

3Chemical Week. Mar. 18, 1981, p. 25.

Table 6.—Principal producers

Commodity and company Address Type of activity County
Cement:
General Portland, Inc _ _ ___ __ 12700 Park Central Place Plants _______ Dade and
Suite 2100 Hillsborough.
Dallas, TX 75251
Lonestar Florida P Inc _ Box 2035 PVS Plant________ Dade.
Hialeah, FL 33012
Moore McCormack Resources, Box 23965 ——edo ______ Hernando.
Inc. Tampa, FL 33622
Rinker Portland Cement Corp . _ Box 79 —eedo______ Dade.
Miami, FL 33165
Claﬁs:
ngelhard Minerals & Chemical = Menlo Park Open pit mines Brevard.
3. Edison, NJ 08817 and plant.
Mid-Florida Mining ___ _____ Box 68-F ——e—do______ Marion.
Lowell, FL 32663
Pennsylvania Glass Sand Corp_ _ Berkeley Springs, WV 25411 _ _ eeedo . ___ Gadsden.
Gypsum (calcined):
Jim WalterCorp __ ________ Box 135 Plant._______ Duval.
Jacksonville, FL 32226
National Gypsum Co_ ____ ___ 4100 First Intl. Bldg. ———do______ Hillsborough.
Dallas, TX 75270
United States Gypsum Co_ _ _ _ _ 101 South Wacker Dr. eeedo Duval.
Chicago, IL 60606
Lime:
Basic Magnesia,Inc _ ____ ___ Box 160 ee—do______ Gulf.
Port St. Joe, FL 32456
Chemical Lime, Inc_ . _ ______ Box 317 . —eedo Hernando.
Leesburg, FL 32748
Dixie Lime & Stone Co.' _ _ __ __ Drawer 217 ———do ______ Sumter.
Sumterville, FL 33585
ia:
ic Magnesia,Inc _ _______ Box 160 ———do ______ Gulf.
Peat Port St. Joe, FL 32456
eal
F.E.StearnsPeat _________ Route 1, Box 542D Bog . ________ Hillsborough.
Dover, FL 33527
PeaceRiver PeatCo __ ______ Box 1192 Bog_________ Polk.
Superior Peat & Soil _ _ _ ___ __ Box 1688 Bog_________ Highlands.
Sebring, FL 33870
Perlite (expanded):
Airlite Processing Corp. of Route 2, Box 740 Plant________ Indian River.
Florida. Vero Beach, FL 32960
Armstrong CorkCo ________ Box 1991 —eedo ______ Escambia.
Pensacola, FL 32589
Chemrock Corp . _________ End of e Street —e—do______ Duval.
Nashville, 37208
W.R.Grace & Co.2 _________ 62 Whittemore Ave. —eedo______ Broward.

See footnotes at end of table.

Cambridge, MA 02140
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Table 6.—Principal producers —Continued
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Commodity and company Address Type of activity County
Phosphate rock:
Agrico Chemical Co ________ Box 3166 Open pit mines Polk.
OK 74101 and plants.
AMAX Phosphate,Inc_ _ _____ 402 South Kentucky Ave. Open pit mine and Hillsborough.
Lakeland, FL 3380 plant.
Beker Phosphate,Inc _______ Box 9034 eeedo______ Manatee.
Bradenton, FL 33506
Brewster Phosphates _______ Bradley, FL33835_ _ _______ ceedo______ Hill>lslbkorough and
olk.
C.F.Industries,Inc ________ Box 790 —e—do______ Hardee.
Plant City, FL 33566
Estech,Inc______________ Box 208 Open pit mines _ _ Polk.
Bartow, FL 33830
Gardinier,Inc_ _ __ _ _______ Box 3269 Open pit mine and Do.
Tnmg, FL 33601 plant.
International Minerals & x 867 Open pit mines _ _ Do.
Chemical Corp. Bartow, FL 38830
Mobil Chemical Co® _______ Box 311 eeedo______ Do.
Nichols, FL 33863
Occidental Petroleum Corp._ _ _ White Springs, FL 32096 _ _ _ _ _ do______ Hamilton.
U.S.S. Agri-Chemicals, Inc ____ Box 867 Open pit mine _ _ Polk.
Fort Meade, FL 33841
W.R.Grace&Co__ ________ Box 471 Open pit mine and Do.
Bartow, FL 33830 plant.
Sand and gravel:
Florida Rock Industries, Inc., 744 Riverside Ave. Pits__ _______ Clay, Glades,
Shands & Baker. Jacksonville, FL 32201 Lake, Lee,
Marion, Polk,
. Putnam.
General Development Corp _ _ _ _ 1111 South Bayslhore Dr. —e—do______ St. Lucie ':nd
iami, .
E. R. Jahna Industries, Inc., First & East Tillman —e—do ______ Glades, Lake,
Ortona Sand Co. Div. Lake Wales, F1 33853 Hendry, Polk.
Silver Sand Co. of Clermont Inc _ Route 1, Box US 1 Pit ________ Lake.
Clermont, FL 32711
Staurolite:
Aalswimed Minerals (USA) Ltd,,  Green Cove Springs, FL 32043 _ Mirie and plant _ _ Clay.
nc. .
E. I duPont de Nemours & Co _ _ DuPont Bldg. D-10084 Mines and plants_ Do.
Wilmington, DE 19898
Stone:
Florida Crushed Stone Co_ _ _ _ _ Box 3 Quarries _ _ _ _ _ _ Hernando,
Leesbur'?, FL 32748 Sumter, Taylor.
Florida Rock Industries, Inc __ _ Box 446 ceedo______ Collier, Hernando,
Jacksonville, FL 32201 }.:ee! Levy, St.
ucie.
Lone Star Florida,Inc _ _ _ ____ Box 6097 Quarry_ ______ Dade.
Fort Lauderdale,
FL 33310
Rinker Southeastern Materials, Box 2634 Quarries . _ . _ _ _ Do.
nc. Hialeah, FL 33012
Vulcan MaterialsCo_ _ _ _ _ ___ Box 7324-A ——e—do ______ Broward and
Birmingham, AL 35223 Dade.
Titanium concentrates:
Associated Mmerals (USA) Lid., Green Cove Springs, Mine and plant _ _ Clay.
Inc. FL 32043
E. 1. duPont de Nemours & Co _ _ DuPont Bldg. D-10084 Mines and plants_ Do.
Wilmington, DE 19898
! Also stone.
2Also exfoliated vermiculite.

3Also elemental phosphorus.






The Mineral Industry of
Georgia

This chapter has been prepared under a Memorandum of Understanding between the

Bureau of Mines, U.S. Department of the Interior,
Environmental Protection Division, Georgia

and the Georgia Geologic Survey,
Department of Natural Resources, for

collecting information on all nonfuel minerals.

BylJ ames R. Boyle* and Bruce J. O’Connor?

The value of Georgia’s nonfuel mineral
production in 1981 was $804.5 million, an
increase of $33.2 million over that of 1980.
Production of most nonfuel minerals de-
creased or remained at 1980 levels; unit
values for most commodities were higher.
Clays and crushed stone accounted for
87.9% of the total production value.

Georgia ranked fifth nationally in value
of nonmetallic mineral output. The State
led the Nation in the production of fuller's
earth, kaolin, and dimension stone; was
second in kyanite; third in bauxite, feldspar,
and crude iron oxide pigments; and fourth
in barite, byproduct gypsum, and mica. In
terms of value, kaolin  was the leading
mineral commodity produced in Georgia,
accounting for about 65% of the State’s

total mineral value in 1981, and since the
inception of recordkeeping, has accounted
for over 35% of the State’s total mineral
value of approximately $7 billion.

Georgia’s minerals industry was affected
by depressed economic conditions national-
ly. Most industries supplying raw materials
to the automotive, paper, and steel indus-
tries experienced a periodic decline in sales.
According to the Federal Reserve Bank of
Atlanta, Georgia’s economy eased into re-
cession late in the summer of 1981. Slow-
downs occurred in the construction, trans-
portation, and metal industries. The slump
in construction, one of Georgia’s important
industries, impacted on suppliers providing
raw materials, such as stone, clay, cement,
and sand and gravel.

Table 1.—Nonfuel mineral production in Georgia!

1980 1981
Mineral Value Value
Quantity (thou- Quantity (thou-
sands) san
Cement:
Masonry_ _ _ e thousand short tons_ _ 89 $5,464 89 $4,392
Portland_ _ _ _ _ e do____ 1,231 55,463 - 1,150 45,423
Clays. . - — — e do____ 8,283 500,555 8,029 553,726
Gemstones _ — — — - — - e m e — e m NA 20 NA .. 20
g::d andgravel® _ __ _____________ thousand short tons_ _ 4,858 11,898 P4,700 P12,000
ne:
Crushed _ _ e do____ 40,884 162,642 35,730 153,751
Dimension _ _ _ - - e do____ 231 17,466 268 17,894
Tale - o e do____ 25 116 26 182
See footnotes at end of table.
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Table 1.—Nonfuel mineral production in Georgia! —Continued

1980 1981

Mineral Value Value

ine Quantity  (thou-  Quantity (thou-

sands) sands)

Combined vnlueb of barite, bauxite, felds‘rar, iron oxide pigments
(crude), kyanite, mica, peat, and sand and gravel (industrial) _ _ _ _ XX $17,663 XX $17,067
Total _________ o ___. XX 771,287 XX 804,455
. TRevised. NA Not availabl XX Not applicable.
lPi_ F RpwE) A mine N e salw. orm.n 1 1. ( 1 .I;v rA by- 3 -

as y i pr
2Excludes industrial sand; value included with “Combined value” figure.

Table 2.—Value of nonfuel mineral production in Georgia, by county?
(Thousands)

Minerals produced in 1980
1979 1980 in order of value

€

Sand and gravel.

Barite, iron oxide pigments, clays.
Clays, sand and gravel.
Sand 1
and gravel.
Do.

1
I

Do.
Stone.

RE£gd<€<s

$2,70 3
Stone, sand and gravel.

Stone, clays.

Sand and gravel.

Clays, sand and gravel.
Stone, sand and gravel.

Sand and gravel.

Stone, clays, sand and gravel.
Sand and gravel.

Stone, sand and gravel.

Sand and gravel.

Stone.

«8egggggsese gseels

w.'é'
34

Stone, élays, sand and gravel.
Stone.

ss2=ssRssggg g9y

N
E€ERZE
P
2
@

Stone.
Do.
Mica.
Stone.
Cement, clays, stone.
Feldspar.

&
S

ffggggggg iggges

yS.
Stone.
Sand and gravel.
Stone, sand and gravel.
Kyanite.

g

| sggeeSBetgggsgnesd

Stone.
Do.

»

2,789

==

Sand and gravel.

Peat.

4,418 Stone.

Sand and gravel.

Talc.

Stone, sand and gravel.
St.onleJ.o

»
2%
©w
@
J

See footnotes at end of table.

Cement, stone, clays, sand and gravel.
Stone.
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Table 2.—Value of nonfuel mineral production in Georgia, by county! —Continued

(Thousands)
Minerals produced in 1980
County 1979 1980 in order of value
$17,649 W  Stone.
$69  Sand and gravel.
13,497 W  Cement, stone, clays, sand and gravel.
1,004 862  Stone.
12,432 W Clays, stone, sand and gravel.
w W Peat.
w W  Sand and gravel.
w 1,591 Stone.
w w Do.
w w Clays, bauxite.
w w Sand and gravel.
w w Do.
w 10,928 Clays.
w w Stone.
w 96,465  Clays.
2,434 W  Sand and gravel, stone.
w W Stone, clays.
204 W  Sand and gravel.
w W Clays, stone.
131,949 149,809  Clays.
w W  Sand and gravel.
3,347 3,822  Stone.
_ w Do.
69,128 68,794 Clays.
417,831 408,510
699,571 771,287

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”

1The following counties are not listed because no nonfuel mineral production was reported: Appling, Atkinson, Bacon,
Baker, Banks, Ben Hill, Berrien, Bleckley, Brantley, Brooks, Bryan, Bulloch, Burke, Butts, Calhoun, Camden, Candler,
Catoosa, Chattahoochee, Chattooga, Clay, Clinch, Colquitt, Crisp, Dade, Dawson, Do#e, Dooly, Early, Echols, Emanuel,
Franklin, Gl k, Grady, H k, Haralson, Harris, Heard, Irwin, Jackson, Jeff Davis, Jenkins, Johnson, Lamar,
Lanier, Liberty, McDuffie, McIntosh, Macon, Meriwether, Mitchell, Morgan, M , Oconee, Peach, Pierce, Pulaski,
Putnam, %:itman, Randolph, Rockdale, Schley, Stewart, Taliaferro, Tattnall, Telfair, Terrell, Tift, Toombs, Towns,
Treutlen, Turner, Upson, Walton, Wayne, Webster, White, Wilcox, and Worth.

3Includes gem stones and some clays that cannot igned to specific ies and values indicated by symbol W.

3Data may not add to totals shown b of independent roundi

Table 3.—Indicators of Georgia business activity

1980 198> Chanee,

percent
Employment and labor force, annual average:

‘otal civilian labor force _ _ _ _ __ _ _ _ _ _ _ _________________ thousands_ _ 2,387.6  2,455.7 +29
Unemployment _ __ _ e do____ 141.9 168.0 +184
Employment (nonagricultural):

inin?‘ _______________________________________ 7.8 78 .
Manufacturing 519.2 519.9 +.1
Contract construction _ _ _ _ _ _ __ _ _ _____________________ do____ 105.2 1024 -2.7
Transportation and public utilities _ _ _ _ _ . _________ do____ 1404 1436 +23
Wholesale and retail trade _ _ _ _ __ _ _ __ _ _________________ do____ 499.6 503.1 +.7
Finance, insurance, realestate __ _ _ ___ __________________ do____ 112.1 1137 +14
Services _ _ _ o o e do____ 345.7 358.5 +3.7
Government _ _ _ _ _ _ _ _ e do____ 429.2 4340 +1.1

Total nonagricultural employment® 2_ _ _________________ do____ 2,159.4 2,183.1 +1.1

See footnotes at end of table.
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Table 3.—Indicators of Georgia business activity —Continued

198 1981 Change,

percent
Personal income: Co
Total _ ___ ____ o ______ millions__  $44,044  $49,942 +13.4
Percapita________________________ T TTTTTTTmT T $8,041  $8,960 +11.4
Construction activity:
Number of private and public residential units authorized _ _______________ 35,993 31,604 -12.2
Value of nonresidential construction _______________ """ """~ millions_ _ $8984  $911.3 +14
Value of State road contractawards _____________ """ """"""" " do____ $230.5 $493.0  +1139
Shipments of portland and masonry cement to and within the State
k thousand short tons_ _ 2,209 2,033 -8.0
Nonfuel mineral production value: .
Total crude mineralvalwe _______________________.._____ millions_ _ $771.3  $804.5 +4.3
Value per capita, resident population ______________ """ """~ T $141 $147 +4.3
Valuepersquaremile ________________________"""""""""""""" $13,090 $13,664 +4.4
PPreliminary.
Includes bituminous coal extraction.
?Data may not add to totals shown b of ind dent roundi

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and
U.S. Bureau of Mines. . -

900

600

300

0 1 1 | | | | L
1977 1980 1985

Figure 1.—Value of clays and total value of nonfuel mineral production in Georgia.
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Trends and Developments.—Georgia
Port Authority’s Brunswick Terminal has
increased tonnages of bulk commodities
since completion of its dry bulk handling
complex. Mineral materials handled during
the year included potash from Canada and
glass sand exported from Florida to Ecua-
dor. Minerals shipped through the Authori-
ty’s Savannah Port included mullite,
kyanite, fuller’s earth, and kaolin. The ma-
jority of kaolin was exported through Geor-
gia Kaolin International’s facilities, also at
Savannah.

American Cyanamid Co. announced plans
to increase capacity of its Savannah tita-
nium dioxide plant by 10%, to 100,000 tons
per year. The project was to involve both
the sulfate and chloride processes. In 1981,
the sulfate process accounted for 60% of
plant output, and the chloride process, 40%.
Completion was scheduled for late 1982.

Legislation and Government Pro-
grams.—The U.S. Bureau of Mines con-
ducted preliminary tests to determine the
suitability of using borehole mining meth-
ods for recovery of kaolin at depths of 100 to
150 feet. Laboratory tests demonstrated the
feasibility of recovery of the kaolin with a
water jet, generating a finesized product
suitable for hydraulic transport. During the
year, the Bureau had contracts with More-
house College (Feasibility Study of the Rec-
lamation of the. Common Precious Metals
From Seawater, and A Quantitative Review
of Burn and Impact Tests of Hybrid Poly-
meric Composites) and with Spelman Col-
lege (Detoxication of Arsenic and Charac-
terization of the Organic Compounds Pro-
duced by Roasting of Phosphates).

The Bureau reported that the apparent
consumption of industrial explosives and
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blasting agents in the State in quarrying
and nonmetal mining was 124 million
pounds in 1981. Of the total, the top two
types, ammonium nitrate fuel mixed blast-
ing agents, and water gels and slurries,
accounted for 93% of the explosives used.

The Georgia Geologic Survey continued
basic geologic mapping, ground water inves-
tigations, mineral resources investigations,
and expanded technical programs. Major
improvements in physical facilities included
a $500,000 renovation of laboratory facili-
ties and purchase of downhole geophysical
logging equipment. Published during the
year were studies on gold, pyrite, asbestos,
and crushed granite. To improve communi-
cations and be more responsive to the min-
eral industry of the State, an advisory
committee met to discuss an accelerated
economic mineral program. The commit-
tee’s responsibilities would include deter-
mining priorities for types of minerals to be
investigated and overall scope of projects.

The State Department of National Re-
sources, through the Surface Mined Land
Reclamation Program, was responsible for
enforcement of the State Surface Mining
Act of 1967, requiring licensing and recla-
mation of mined land. During the year, 396
mining operations were active in 116 coun-
ties in the State. Major commodities mined,
by acreage permitted, were kaolin, granite,
sand, and limestone, which together ac-
counted for 74% of total acres permitted.

The U.S. Geological Survey conducted a
literature review and surface studies of the
Cartersville District for “Lead-Zinc-Barite-
Fluorite Resources of the East-Central
U.S.” Geologic mapping was started in the
west Georgia Coastal Plain and Atlanta
areas.

REVIEW BY NONFUEL MINERAL COMMODITIES

NONMETALS

Nonmetals accounted for nearly all of the
State’s total mineral production value in
1981. The principal nonmetals produced, in
descending order of value, were clays,
crushed stone, cement, dimension stone,
and sand and gravel.

Barite.—Georgia ranked fourth national-
ly in barite output. Production in 1981
remained at about the 1980 level and was

significantly lower than that of 1979; value
decreased from that of 1980. Barite produc-
tion was limited to the Cartersville District
in Bartow County in the northwestern part
of the State, and New Riverside Ochre Co.
and Paga Mining Co. were the only produc-
ers. During the year, Paga constructed a
new washer and reconditioned its dragline
to commence mining early in 1982. Imports
of chemical-grade barite into the gulf region
continued to adversely affect the State’s
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barite output. Georgia’s barite concentrates
were used in the manufacture of chemicals
and as fillers and extenders in paint and
rubber products.

Cement.—Three companies, Medusa Ce-
ment Co., Marquette Co., and Martin Ma-
rietta Corp., produced portland and mason-
ry cement from plants in Houston, Polk,
and Fulton Counties, respectively. Masonry
cement accounted for less than 10% of the
total production. During the year, Mar-
quette shut down its smgle-klln, dry process
facility at Rockmart in Polk County. The
plant was built in 1955.

Major sales of portland cement in 1981
were for ready-mix concrete (56.9%) to high-
way contractors (16.3%), and for concrete
products (15.2%). The majority of shipments
were by truck. Both portland and masonry
cement production decreased from that of
1980.

Raw materials used were mainly cement
rock, limestone, and shale, with smaller
amounts of clay, sand, iron ore, and gyp-

MINERALS YEARBOOK, 1981

sum. Of the five kilns, four used the dry
process.

Clays.—Georgia continued to lead the
Nation in the production of clays. Although
total clay production decreased slightly,
total value increased. Clays mined in the
State, in order of decreasing value, were
kaolin, fuller’s earth, and common clay.

Georgia led the Nation in the production
of kaolin, accounting for 81% of the Na-
tion’s output. Kaolin was also the leading
commodity in the State in terms of value. In
the last 5 years, kaolin has provided over
59% of the total value of minerals produced
in Georgia. The State’s industry in 1981 was
composed of 20 companies operatmg along
the Fall Line kaolin belt in east-central
Georgia. Production in 1981 totaled 6.2
million tons valued at $519.5 million, com-
pared with 6.3 million tons valued at $463.7
million in 1980. Major uses for premium-
grade kaolin were paper coating and filler
apphcatxons
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Table 5.—Georgia: Kaolin sold or used by producers, by kind

Kind 1980 . . 1981
Short tons Value Short tons Value
Airfloated _ _ __ _ __ __ ___ _____________________ 1,067,084 © $38,748,311 753,930  $29,574,295
Calcined" _ _ ______________________________.__ 984,465 109,048,491 1,075,769 124,061,091
Delaminated _ _ _ _ __ __________________________ 438,310 ,600,948 : 43,603,922
Unprocessed _ __ _ __ __________________________ 5, 1,925,839 313,841 3,435,670
Water-wnshed _______________________________ 3,525,552 273,376,731 3,621,329 - 318,821,686
Total __ _ __ _ ___ __ _ 6,311,407 463,700,320 6,235,867 519,496,664
Includes both low-temperature filler and high-temperature refractory grades.
Table 6.—Georgia: Kaolin sold or used by producers, by use
(Short tons)
Use 1980 1981
Domestic:
57,498 47,591
238,283 288,746
iberg] 69,667 27,388
Firebrick, block, shapes 3,010 27,524
Floor and wall tile, ceramic 8,244 w
i - 136,688 76,125
2,282,914 2,405,505
1,182,929 1,179,778
47,834 . 52,361
77,506 75,165
111,123 36,846
36,470 18,849
798,988 836,797
1,260,253 1,163,192
6,311,407 6,235,867
W Withheld to avoid disclosing pany proprietary data; included with “Other.”
Table 7.—Georgia: Kaolin sold or used by producers, by county
1980 1981
Quantity Quantity
County Number (thou- Value Number (thou- Value
of sand (thou- of sand (thou-
mines short sands) mines short sands)
tons) tons)
iggs - - - 6 1,345  $96,465 5 1,008  $91,343
Warren ___ _ ___ _____________________ 3 824 47,828 3 837 52,669
Washington __ __ __ ___________________ 6 1,974 149,809 6 2,222 195,124
Wilkinson _ ____ __ ___________________ 5 854 ,794 6 823 77 418
Other' ____ ___ __ __ __ ______________ 5 1,314 100,804 17 1,255 102.942
Total® __ _ _ _ _ _ _ o _______ 25 6,311 463,700 21 6,236 519,497
ncludes Columbia. H Rich d, and S C

2Data may not add to totals shown b of independ

Expansions in the industry continued and
were expected to keep pace with planned
expansions in the coated paper industry.
Freeport Kaolin Co., Gordon, continued its
$23 million expansion plan to increase pro-
duction 100,000 tons per year. Engelhard
Minerals & Chemicals Corp., with mining
operations in Baldwin, Twiggs, Washington,
and Wilkinson Counties, announced a $20
million program to increase production by
150,000 tons per year. Engelhard completed

the expansion of its McIntyre facility, which
included a large magnetic separator and
other processing units. Georgia Kaolin Co.
installed a new magnetic separator at its
Dry Branch plant. Nord Kaolin Co., Jeffer-
sonville, completed installation of a $2.5
million magnetic separator with a rated
capacity of 285,000 tons of kaolin per year.
Many kaolin operations export through fa-
cilities in Savannah, which also handled
kaolin from South Carolina operations.
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Georgia ranked first in the Nation in the
production of fuller’s earth. Fuller’s earth
was the fourth ranking commodity in terms
of value in the State, behind kaelin, crushed
stone, and cement. In 1981, eight companies
in Decatur, Houston, Jefferson, and Thomas
Counties produced a total of 584,000 tons
valued at $30.1 million compared with
649,000 tons valued at $32.7 million in 1980.
Fuller’s earth was used in liquid fertilizers,
paints, pet absorbents, and oil well drilling
muds; markets are worldwide.

Common clay and shale, used in brick,
cement, and tile, was produced by 11 compa-
nies operating 18 pits in 9 counties. Produc-
tion in 1981 was 1.2 million tons valued at
$4.2 million, essentially unchanged from
that of 1980.

Merry Companies, Inc., Augusta, a lead-
ing brickmaker in the southeast, purchased
Burns Brick Co. of Macon. Merry’s capacity
is now in excess of 600 million bricks per
‘year. Burns just completed a modernization
program involving a new production plant,
kiln, settling equipment, extruder, dryer,
and transport system. Rated capacity is

- 125,000 bricks per day. Merry was awarded
a contract by the U.S. State Department to
furnish 1.4 million bricks for the new U.S.
Embassy in Moscow, U.S.S.R. Griffin Pipe
Products Co., Milledgeville, closed its clay
pipe plant because of decreased demand.

Feldspar.—Georgia ranked third nation-
ally in the production of feldspar. Produc-
tion and value decreased 2.9% and 14.6%,
respectively. Low potash feldspar was
mined from a hard-rock pit, the Shady Dale
deposit, in Jasper County by The Feldspar
Corp. The company also mined a granite
saprolite from a new mine near Siloam in
Greene County. After concentration and
desliming the material from Siloam, the
mixture of feldspar and quartz sand was
trucked 50 miles to Monticello for further
processing.

Gypsum (Calcined).—Calcined gypsum
and gypsum board products were produced
by three companies from materials mined
in other States. National Gypsum Co. and
Genstar Building Products Co. in Chatham
County and the Gypsum Div. of Georgia-
Pacific Corp. in Glynn County produced
wallboard, plasters, fillers, and agricultural
land plaster. American Cyanamid Co. re-
covered gypsum as a byproduct in its tita-
nium dioxide plant in Savannah. Some of
the byproduct gypsum was converted into
briquets by Lemco Gypsum, Inc., for use by
the cement industry. Production of calcined
gypsum decreased, while that of byprod-
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uct gypsum increased over that of 1980.

Kyanite-Mullite.—Georgia was one of two
States producing kyanite; production and
value decreased. C-E Minerals, Inc., a divi-
sion of Combustion Engineering, operated a
surface mining operation and a flotation
plant at Graves Mountain in Lincoln Coun-
ty. .
Synthetic mullite, a product of sintering a
mixture of aluminous and siliceous materi-
al, was produced by the Mulcoa Div. of C-E
in Sumter County. C-E expanded its oper-
ations, including synthetic mullite and cal-
cined kaolin, to a capacity of over 600,000
tons per year with the installation of two
additional rotary kilns. After the expan-
sion, the operation had seven kilns, two coal
fired, with the remaining to be converted.
About one-third of production was exported
through the Port of Savannah. -

Mica.—Georgia ranked fourth nationally
in the production of crude mica. Franklin
Mineral Products Co., Inc., mined mica
from an open pit mine in Hart County. The
material was trucked to Franklin, N.C., for
grinding. Production and value increased
slightly over that of 1980. Ground mica was
used as an extender and filler in various
products including paint, wallpaper, and
rubber products.

Peat.—Production of peat increased over
that reported in 1980. Two companies in
Lowndes and Screven Counties produced
peat for use as a potting medium and
general soil conditioner.

Perlite (Expanded