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Foreword

This edition of the Minerals Yearbook discusses the performance of the
worldwide minerals industry during 1987 and provides background infor-
mation to assist in interpreting that performance. Content of the individual
Yearbook volumes follows: '

Volume I, Metals and Minerals, contains chapters on virtually all metallic
and industrial mineral commodities important to the U.S. economy. In
addition, it includes a statistical summary chapter, a chapter on mining and
quarrying trends, and a chapter discussing the statistical surveying methods
used by the Bureau of Mines.

Volume II, Area Reports: Domestic, contains chapters on the minerals
industry of each of the 50 States, the U.S. island possessions in the Pacific
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This
volume also has a statistical summary.

Volume III, Area Reports: International, contains the latest available
mineral data on more than 150 foreign countries and discusses the importance
of minerals to the economies of these nations. A separate chapter reviews the
international minerals industry in general and its relationship to the world
economy.

The Bureau of Mines continually strives to improve the value of its publi-
cations to users. Therefore, constructive comments and suggestions by readers
of the Yearbook will be welcomed.

T S Ary, Director
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Statistical Summary

By Stephen D. Smith?!

This chapter summarizes data on crude
nonfuel mineral production for the United
States, its island possessions, and the Com-
monwealth of Puerto Rico. Also included
are 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
measurement used in this chapter is what is
normally termed “mine output.” It usually
refers to minerals or ores in the form in
which they are first extracted from the
ground, but customarily includes the output
from auxiliary processing at or near the
mines.

Because of inadequacies in the statistics

available, some series deviate from the fore-
going definition. For copper, gold, lead,
silver, tin, and zinc, the quantities are
recorded on a mine basis (as the recoverable
content of ore sold or treated). However, the
values assigned to these quantities are bas-
ed 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
changes in the purchasing power of the
dollar.

1Mineral data assistant, Section of Ferrous Metals Data.
The author was assisted in the preparation of this chapter
by Barbara M. Carrico, Chief, Section of Nonferrous
Metals Data; Sarah P. Guerrino, Chief, Section of Ferrous
Metals Data; Barbara E. Gunn, Chief, Section of Industrial
Minerals Data; William L. Zajac, Chief, Branch of Geo-
graphic Data.
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Table 1.—Nonfuel mineral production® in the United States

1985 1986 1987
Mineral : Value : Value . Value
Quantity i ousands) MY (thousands) QUANHY  (thousands)

METALS
Bauxite _ ____ thousand metric tons,
dried equivalent_ _ 674 $12,855 510 $10,361 576 $10,871
Copper (recoverable content of ores,
___________ metric tons__ 1,105,758 1,632,483 1,147,277 1,670,660 1,255,914 2,284,156
Gold (recoverable content of ores, etc.)
troy ounces__ 2,427,232 771,032 73,739,015 1,376,855 4,966,382 2,224,691
Iron oxide pigments, crude :

short tons_ _ 46,585 2,826 40,987 2,908 42,713 3,598
Lead (recoverable content of ores, etc.)
metric tons_ _ 413,955 174,008 339,793 165,150 311,298 246,654
Magnesium metal? _ __ _short tons_ _ - - 138,493 423,788 137,123 381,914
Manganiferous ore (5% to 35% Mn) L.
short tons, -gross weight_ _ 19,882 w 14,320 w 19,087 w
Mercury _ ____ __ 76-pound flasks_ _ 16,530 w w w w w
Molybdenum (content of ore and
concentrate) _ _ thousand pounds_ _ 111,936 347,812 95,006 240,484 69,868 179,286
Nickel (content of ore and concentrate)
short tons_ _ 6,127 w 1,175 w —_
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 39,433 242,205 34,524 188,846 89,790 278,930
Tungsten (content of ore and con-
centrate) __ _ _____ metric tons_ _ 983 9,143 817 5,774 w W
Zinc (recoverable content of ores, etc.)
metric tons_ _ 226,545 201,607 202,983 170,050 216,981 200,529

Combined value of antimony (1985-86),
beryllium concentrates, iron ore (us-
able), magnesium chloride for magne-
sium metal (1985),% platinum-group
metals (1987), rare-earth metal con-
centrates, tin, titanium concentrates
(ilmenite and rutile), vanadium, zir-
con concentrates, and values indi-

catedby symbol W ___________ XX 2,234,916 XX  T1,562,566 XX 1,636,688
Totald _ ______________ XX 5,629,000 XX 75,817,000 XX 7,447,000
INDUSTRIAL MINERALS
(EXCEPT FUELS)
__________ short tons_ _ 1,157 515 w w 12,773 957
_________ metric tons_ _ 57,457 20,485 51,437 17,367 50,600 17,198
i thousand short tons_ _ 739 21,501 - 297 12,326 448 15,810
Boron minerals_ _ ___ _ . ___ do____ 1,269 404,775 1,251 426,086 1,385 475,092
(B:;ominee _____ thousand pounds_ _ 320,000 80,000 310,000 93,000 335,000 107,000
ment:
Masonry_ _ thousand short tons_ _ 3,187 213,096 3,625 231,551 3,680 259,926
Portland_ _ _ _ ________ do____ 74,250 3,817,335 75,181 3,759,942 74,868 3,646,561
Clays__ _ _____________ do____ 44,974 1,011,377 44,620 1,095,179 47,657 1,202,284
Diatomite . __________ do____ 635 127,030 628 128,362 658 134,239
Emery - _ __________ short tons_ _ w w 2,878 w 1,945 w
Feldspar - ___ __________ do____ 700,000 22,800 735,000 26,100 720,000 26,100
Fluorspar _____________ do____ 66,000 w ©78,000 w 68,839 11,725
Garnet (abrasive) ________ do____ 36,7 21 2,973 32,296 2,603 42,277 4,350
Gemstones . __ ______________ " NA 7,425 NA 9,247 NA 21,389
(I._}Iy?sum _ ___ thousand short tons_ _ T14,414 T111,785 15,403 99,570 15,612 106,977
elium:
Crude i w w 432 9,504 730 16,068
Grade-A do_ 1,865 69,938 1,941 72,788 2,230 82,540
Lime - _____ 15,690 809,000 14,474 757,867 15,733 786,125
Mica (scrap) d 138 6,330 148 7,108 161 8,201
Peat _____ 882 21,892 1,038 23,988 958 26,170
Perlite 507 17,160 507 15,646 533 16,494
Phosphate rock
_______ thousand metric tons_ _ 50,835 71,235,800 740,320 897,131 40,954 793,280
Potassium salts (K20 equivalent)
do____ 1,266 178,400 1,147 152,000 1,485 195,700
Pumice_ _ ___ thousand short tons_ _ 508 4,553 554 5,756 392 4,4
Salt_________________ do____ 40,067 739,609 36,663 665,400 36,493 684,170
Sand and gravel: .
Construction _________ do____ €800,100  ©2,438,000 883,000 2,747,200 896,200 3,002,500
Industrial - __________ do____ 29,430 374,070 217,420 359,300 28,010 364,100
Sodium carbonate (natural) _ _do__ __ w w w w 8,891 593,685
godlurg sulfate (natural) _ __ _do____ 389 35,860 396 34,102 382 33,086
tone: .
Crushed ____________ do____ 1,000,800 4,053,000 €1 023 200  ©4,255,000 1,200,100 5,248,600
Dimension_ _ _ ________ do____ 1,104 172,435 €1,163 €173,269 1,184 190,153
Sulfur, Frasch process
thousand metric tons_ _ 4,678 573,570 4,180 508,512 3,610 386,834

See footnotes at end of table.
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Table 1.—Nonfuel mineral production® in the United States —Continued

1985 1986 1987

Mineral . Value . Value i Value
Quantity (yhoucands)  WANY  (thousands) QUANLLY  (thousands)

INDUSTRIAL MINERALS
(EXCEPT FUELS) —Continued

Talc and pyrophyllite

thousand short tons_ _ 1,269 $29,188 1,302 $31,227 1,349 $28,785
Tripoli - _ __ ________ short tons_ _ W w 117,174 918 114,926 975
Vermiculite_ _ thousand short tons_ _ 314 32,400 317 34,400 303 33,105

Combined value of aplite, asphalt (na-
tive, 1985-86), calcium chloride (natu-
ral), iodine, kyamte, lithium miner-
als, magnesxte, magnesium com-

ds,” marl (gr d), olivine,
pyntes staurolite, wollastonite, and

values indicated by symbol W_ _ __ _ XX 1,046,003 XX ¥994,446 XX 374,118
Total*_ ______________- XX 17,678,000 XX 717,647,000 XX 18,899,000
Grandtotal® _ ___________ XX 723,307,000 XX 723,464,000 XX 26,346,000

®Estimated. "Revised. NA Not available. =W Withheld to avoid disclosing company proprietary data; included
with “Combined value” figure. XX Not applicable.

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

2Magnesium metal (refinery production) not reported in 1985.

3Magnesiurn chloride for magnesium metal reporting discontinued in 1986.

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

5Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.

€Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table.

7Excludes values that must be concealed to avoid disclosing company proprietary data.

q

tion (including c tion by producers).




4 MINERALS YEARBOOK, 1987
Table 2.—Nonfuel minerals produced in the United States and principal
producing States in 1987
. Principal producing States, .
Mineral in order of quantity Other producing States
Abrasives! __ _ _ __ _______ OH, AR, IN, WL
Antimony (content of ore, etc.) _ 2)
Aplite_ _ ______________ VA.
Asbestos ____ _ N CAand VT
Asphalt (native) _ R
Barite_ __________ —— NV,GA,MO,CA _________ MT, TN.
Bauxite_ _________ R AR, AL, GA.
Beryllium concentrate_ _ _ _ _ _ UT and SD
Boron minerals _ _ _ _ ______ CA.
Bromine ____ __________ AR and ML
Calcium chloride (natural) __ _ MI, CA, WA.
Cement:
Masonry _ _ _ __ _______ IN,PAFL,AL___ ________ All other States except AK, CT, DE, MA, MN,
NC, ND, NH, NJ, NV, RI, VT.
Portland _ _ _ _ __ __ ____ CA, TX,PALMO_______-___ All other States expectCT DE MA, MN, NC,
ND, NH, NJ, RI, VT.
Clays — - _________ GA,TX,NCCOH__________ Al{‘?lther States except AK, DE, HI, RI, VT,
Copper (content of ores, etc.) - _ AZ,NM,MLMT_ _________ CO, ID, IL, MO, TN, WA.
Diatomite _____________ CA,NV, WA, OR.
Emery __________.____
Feldspar - _____________ NC,CT,CA,GA _ _ . _ ______ OK, SD.
Fluorspar __ _ __________ IL and NV.
Garnet (abrasive) _ ID, NY, ME.
Gold (content of ores, etc.)_ NV,CA,SD,UT__________ AK, AZ, CO, ID, MI, MT, NM, OR, SC, WA.
Gypsum ______________ MLIA,TX,0K __________ AR, AZ,CA, CO, IN, KS, LA, MT, NM, NV,
NY, OH, SD, UT, VA, WA, WY.
Helium _______________ KS, WY, TX, NM. .
Todine_ _ ______________ OK. .
Ironore(usable)_ _ _ _ __ ____ MN, MI, MO, UT _________ CA, MT, NM, TX.
Iron oxide pigments (crude) _ _ _ MI, GA, MO, VA.
Kyanite_ _ _____________ VA.
Lead (content of ores, etc.)_ _ _ _ MO,CO,ID,MT __ _ _______ IL, NM, NY, TN.
Lime ________________ OH,MO,PA,KY _________ All other States except AK, CT, DE, FL, GA,
K% ME, MS, NH, NJ, NM, NC, NY, RI, SC,
VT.
Lithium minerals_ - _ _ ____ _ NCand NV.
Magnesite __ _ __ ________ NV.
Magnesium compounds _ _ _ _ _ MLCA,UT,DE ___-______ TX.
Magnesiummetal __ ___ __ _ TX, WA, UT.
Manganiferousore _ _ _ _ _ _ _ _ A
Marl (greensand) _ _ _ _ _____ DE and NJ.
Mercury _ . ___________ NV, UT, CA
Mica (scrap) _ _ NC, SD NM,SC__________ CT, GA, PA.
Molybdenum _ _ AZ,MT _________° CA,NM, UT.
Nickel_ _ ___ ___________ (2)
Olivine __ _____________ NCand WA
Peat_ ___ _____________ FL MLIL,CA___________ CO, GA, IA, IN, MA, MD, MN, MT, NC, NJ,
NY ND OH, PA, SC, WA WI, WV.
Perlite _______________ NM,AZ,CA,ID __________ CO,N .
Phosphaterock - _ - _ ______ FL,NC,ID,TN __________ MT, UT
Platinun-group metals_ _ _ _ _ _ MT.
Potassiumsalts _ _ _ _ __ _ ___ NM, UT, CA
Pumice _ _ ___ __________ OR,NM,CAID __________ AZ, HI, KS.
Pyrites (ore and concentrate) _ _ TN, AZ, CO, NM.
Rare-earth metal concentrate _ CA'and FL.
Salt - _ _______________ LA, TX,NY,OH__________ AL, AZ, CA, KS, MI, ND, NM, NV, OK, UT,
WV.
Sand and gravel:
Construction_ _ _ _ _ _ __ _ _. CA,TX,MILAZ __________ All other States.
Industrial _ _ __ _______ IL,MI,CA,NJ,AL ________ All other States except AK, DE, HI, IA, ME,
NH, NM, OR, SD, VT, WY.
Silver (content of ores, etc.) _ _ _ NV,ID,MT,UT _ _ ________ AI§ A%NC.%VCO IL, MI, MO, NM, NY, OR, SC,
A
Sodium carbonate (natural)_ _ _ WY and CA.
Sodium sulfate (natural)_ _ _ _ _ CA and TX.
Staurolite _____________ FL.
Stone:
Crushed ____________ PA,TX,FL,GA __________ All other States except DE.
Dimension _ _ _ _ _ __ ____ IN,GA,VI,MA _ _________ All other States except AK, DE, FL, HI, KY,
LA, MS, ND, NE, NJ, NV, OR, RI, WV, WY.
Sulfur (Frasch) _ _________ TX and LA.
Talc and pyrophyllite ____ __ AR, CA,GA, NC,OR, VA.

Trlpo
Tungsten (content of ore, etc.) _
Vanadium (content of ore, etc.)
Vermiculite(crude)- _ _ _ _ __ _
Wollastonite_ ___________
Zinc (content of ores, etc.) _ _ _ _
Zircon concentrate _ _ _ _ __ _ _

MT, VT, TX,NY__________
AK.

FL.
IL, OK, AR, PA.
CA.

TN, NY,MO,CO _________
FLand NJ.

ID, IL, KY, MT.

lGrlndstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.

2No production reported.
3Data no longer available.
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Table 3.—Value of nonfuel mineral production in the United States and
principal nonfuel minerals produced in 1987

Value Percent L . X
State (thousands) Rank o{oléls Principal minerals, in order of value
Alabama_ _ _ _ _ _ _ $446,643 20 1.70 Cement (portland), stone (crushed), lime, sand and
gravel (construction).
Alaska_ _______ 125,280 40 48 Sand and gravel (construction), gold, stone (crushed),
cement (portland).
Arizona _______ 1,791,043 2 6.80 Copper, sand and gravel (construction), cement (port-
. . land), gold, stone (crushed).
Arkansas __ _ _ __ 264,162 32 1.00 Bromine, stone (crushed), cement (portland), sand and
gravel (construction).
California _ _ __ _ _ 2,551,285 1 9.68 Cement (portland), sand and gravel (construction), boron
. minerals, gold.
Colorado_ _ _ _ _ _ _ 372,990 23 1.42 Sand and gravel (construction), gold, molybdenum, ce-
ment (portland).
Connecticut _ _ _ _ _ 122,275 41 46 Stone (crushed), sand and gravel (construction), feld-
spar, sand and gravel (industrial).
Delaware!_ _ __ _ _ 6,401 50 .02 Sand and gravel (contruction), magnesium compounds,
marl (greensand), gem stones.
Florida_ _ _ _ ____ 1,346,237 6 5.11 Phosphate rock, stone (crushed), cement (portland), sand
and gravel (construction).
Georgia _ ______ 1,212,370 7 4.60 Clays, stone (crushed), cement (portland), sand and
gravel (construction).
Hawaii_ _______ 73,479 44 28 Stone (crushed), cement (portland), sand and gravel
(construction), cement (masonry).
Idaho_ ________ 269,373 31 1.02 Silver, phosphate rock, gold, molybdenum.
Ilinois _ _ _ _ _ ___ 517,206 17 1.96 Stone (crushed), sand and gravel (construction), cement
(portland), sand and gravel (industrial).
Indiana _______ 363,865 25 1.38 Stone (crushed), cement (portland), sand and gravel
(construction), cement (masonry).
Towa __ _______ 305,077 29 1.16 Stone (crushed), cement (portland), sand and gravel
(construction), gypsum (crude).
Kansas_ _ _ _____ 319,604 28 1.21 Cement (portland), salt, stone (crushed), sand and gravel
y (construction).
Kentucky _ _ ____ 290,335 30 1.10 Stone (crushed), lime, cement (portland), sand and
gravel (construction).
Louisiana _ _ __ _ _ 424,221 22 1.61 Sulfur (Frasch), salt, sand and gravel (construction),
stone (crushed).
Maine ________ 65,457 46 25 Cement (portland), sand and gravel (construction), stone
(crushed), stone (dimension).
Maryland _ _ _ _ __ 345,134 26 1.31 Stone (crushed), sand and gravel (construction), cement
(portland), cement (masonry).
Massachusetts _ _ _ 176,522 37 67 Stone (crushed), sand and gravel (construction), stone
(dimension), lime.
Michigan ______ 1,365,610 5 5.18 Iron ore (usable), cement (portland), stone (crushed),
' sand and gravel (construction).
Minnesota_ _ _ _ _ _ 1,142,749 8 4.34 Iron ore (usable), sand and gravel (construction), stone
(crushed), stone (dimension).
110,079 42 42 Sand and gravel (construction), clays, cement (portland),
stone (crushed).
863,041 10 3.28 Lead, cement (portland), stone (crushed), lime.
368,466 24 1.40 Gold, copper, silver, platinum-group metals.
89,748 43 34 Cement (portland), sand and gravel (construction), stone
(crushed), lime.
Nevada _______ 1,446,814 3 5.49 Gold, silver, cement (portland), sand and gravel (con-
struction).
New Hampshire! _ 54,680 47 21 Sand and gravel (construction), stone (dimension), stone
(crushed), gem stones.
New Jersey _ _ _ _ _ 214,224 35 81 Stone (crushed), sand and gravel (construction), sand
and gravel (industrial), clays.
New Mexico_ _ _ _ _ 737,675 12 2.80 Copper, potassium salts, sand and gravel (construction),
cement (portland).
New York _ _ _ ___ 650,380 14 247 Stone (crushed), cement (portland), salt, sand and gravel
(construction).
North Carolina_ _ _ 476,917 18 1.81 Stone (crushed), phosphate rock, lithium minerals, sand
and gravel (construction).
North Dakota_ _ _ _ 26,311 48 .10 Lime, sand and gravel (construction), salt, stone (crush-
N ).
Ohio _________ 768,781 11 2.92 Sti)'ne (crushed), sand and gravel (construction), salt,
ime.
Oklahoma_ _ ____ 223,219 34 .85 Stone (crushed), cement (portland), sand and gravel
(construction), sand and gravel (industrial).
Oregon_ _ ______ 160,996 38 .61 Stone (crushed), sand and gravel (construction), cement
(portland), lime.
Pennsylvania_ _ _ _ 1,016,496 9 3.86 Stone (crushed), cement (portland), lime, sand and
gravel (construction).
Rhode Island! __ _ 18,698 49 .07 Sand and gravel (construction), stone (crushed), sand
and gravel (industrial), gem stones.
South Carolina _ _ _ 341,325 27 1.30 Cement (portland), stone (crushed), clays, sand and
gravel (construction).
South Dakota _ _ _ _ 262,892 33 1.00 Gold, cement (portland), sand and gravel (construction),
stone (crushed).-
Tennessee _ _ _ _ _ _ 521,812 16 2.00 Stone (crushed), zinc, cement (portland), sand and gravel
(construction).
Texas_ _ _ _ __ ___ 1,430,730 4 543 Cement (portland), stone (crushed), magnesium metal,

See footnotes at end of table.
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Table 3.—Value of nonfuel mineral production in the United States and
principal nonfuel minerals produced in 1987 —Continued
Value Percent
State (thot?san ds) Rank of U‘?. Principal minerals, in order of value
tota
Utah _________ $699,964 13 2.66  Copper, gold, magnesium metal, sand and gravel (con-
. struction).
Vermont_ __ _ _ _ _ 72,444 45 217 Stone (dimension), stone (crushed), sand and gravel
(construction), talc.
Virginia _ __ ____ 461,442 19 1.75 Stone (crushed), sand and gravel (construction), cement
(portland), lime.
Washington_ _ _ __ 438,362 21 1.66 Magnesium metal, gold, sand and gravel (construction),
cement (portland).. ~
West Virginia ___ 144,021 39 .56 Stone (crushed), cement (portland), salt, sand and gravel
(construction).
Wisconsin __ _ _ _ _ 191,622 36 3 Stone (crushed), sand and gravel (construction), lime,
cement (portland).
Wyoming ______ 645,055 15 245 ium carbonate (natural), clays, helium (Grade-A),
stone (crushed).
Undistributed _ _ _ 6,553 __ .02
Total? __ ____ 26,346,000 XX 100.00
XX Not applicable.
1Partial total; excludes values that must be led to avoid disclosi pany proprietary data.

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

Table 4.—Value of nonfuel mineral production per capita and per
square mile in 1987, by State

Area

Value of mineral production

Population

S (square miles) (thousands) Total Per square mile Per capita

(thousands) Dollars Rank Dollars  Rank
Alabama_ _______ 51,705 4,053 $446,643 8,638 25 109 19
Alaska - ________ 591,004 525 125,280 212 50 239 10
Arizona ________ 114,000 3,386 1,791,043 15,711 11 529 3
Arkansas _______ 53,187 2,388 64,162 4,967 36 111 18
California __ _ - ___ 158,706 27,663 2,551,285 16,076 10 92 25
Colorado_ __ _____ 104,091 3,296 72,990 3,5¢ 38 113 16
Connecticut - _ _ _ _ _ 5,018 3,211 122,275 24,367 3 38 45
Delaware _______ 2,044 644 16,401 3,132 43 10 50
Florida_ ________ 58,664 12,023 1,346,237 22,948 5 112 17
Georgia ________ 58,910 6,222 1,212,370 20,580 8 195 11
Hawaii _ _ _______ 6,471 1,083 73,479 11,355 18 68 35
Idaho__ ________ 83,564 998 269,373 3,226 41 270 6
Ilinois - - __ _____ 56,345 11,582 517,206 9,179 22 45 41
Indiana - _______ 36,185 5,531 363,865 10,056 21 66 36
Towa __________ 56,275 2,834 305,077 5,421 34 108 21
Kansas_ ________ 82,271 2,476 319,604 3,884 37 129 15
Kentucky 40,409 3,727 290,335 7,185 28 8 29
Louisiana __ 417,751 4,461 424,221 8,884 24 95 24
Maine ____ 33,265 1,184 65,457 1,968 46 55 39
Maryland 10,460 4,535 345,134 32,996 1 76 30
Massachusetts _ _ _ _ 8,284 5,855 176,522 21,309 7 30 47
Michigan __ . ____ 58,527 9,200 1,365,610 23,333 4 148 13
Minnesota __ _ _ _ __ 84,402 4,246 1,142,749 13,539 13 269 9
Mississippi - - - ___ 47,689 2,625 110,079 2,308 45 42 42
Missouri _ . _ ____ 69,697 5,103 863,041 12,383 17 169 12
Montana_ ___ ____ 147,046 809 368,466 2,506 44 455 5
Nebraska _______ 77,355 1,594 89,748 1,160 48 56 38
Nevada_ _ _______ 110,561 1,007 1,446,814 13,086 15 1,437 1
New Hampshire __ _ 9,279 1,057 154,680 5,893 33 52 40
New Jersey _ _ _ __ _ 7,787 7,672 214,224 27,510 2 28 48
New Mexico_ _ _ ___ 121,593 1,500 737,675 6,067 31 492 4
New York _______ 49,107 17,825 650,380 13,244 14 36 46
North Carolina _ _ _ _ 52,669 6,413 476,917 9,055 23 14 32
North Dakota_ _ _ _ _ 70,703 672 26,311 49 39 44
Ohio __________ 41,330 10,784 768,781 18,601 9 1 33
Oklahoma _ _ 69,956 3,272 223,219 3,191 42 68 34
Oregon 97,073 2,724 160,996 1,659 47 59 37
Pennsylvania _ _ _ _ _ 45,308 11,936 1,016,496 22,435 6 85 26
Rhode Island _ __ __ 1,212 986 118,698 15,427 12 16 49
South Carolina _ _ _ _ 31,113 3,425 341,325 10,970 20 100 22
South Dakota _ _ _ _ _ 77,116 709 262,892 3,409 40 371 7
Tennessee _ - _ _ _ _ _ 42,144 4,855 521,812 12,524 16 109 20
Texas_ _ _ . _____ 266,807 16,789 1,430,730 5,359 35 85 27
Utah __________ 84,899 1,680 699,964 8,243 26 417 6
Vermont_ _______ 9,614 548 72,444 1,535 27 132 14

See footnotes at end of table.
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Table 4.—Value of nonfuel mineral production per capita and per
square mile in 1987, by State —Continued

Value of mineral production

Area Populati s "
State (square miles) (thgusal:gg) Total Per square mile Per capita
(thousands) Dollars Rank  Dollars  Rank
Virginia - _______ 40,767 5,904 $461,442 11,319 19 78 28
Washington_ __ ___ 68,138 4,538 438,362 6,433 30 97 23
West Virginia_ _ _ __ 24,231 1,897 144,021 5,944 32 76 31
Wisconsin __ _____ 56,153 4,807 191,622 3,412 39 40 43
Wyoming _______ 97,809 490 645,055 6,595 29 1,316 2
Undistributed_ _ _ _ _ XX XX 6,553 XX XX XX XX
Total? or

average _ __ __ 3,618,700 242,744 €26,346,000 7,280 XX 109 XX

XX Not applicable.
1Partial total, excludes values that must be cc led to avoid disclosing company proprietary data. Concealed values

included with “Undistributed” figure.
622]:‘3;0%1\141% Washington, DC (which has no mineral production), with an area of 69 square miles and a population of
s]’)al:x; do not add to total shown because of independent rounding.

Table 5.—Nonfuel mineral production’® in the United States, by State

1985 1986 1987

Mineral R Value . Value : Value
Quantity (yp ucands) QUANHY  (thousands) QUARHY  (thousands)

ALABAMA
Cement: >
Masonry ___ __ thousand short tons_ _ 268 $18,113 267 $18,165 291 $17,626
Portland _ _ - ___________ do____ 3,721 165,972 3,477 153,629 3,600 160,878
Clays®. __ ________________ do____ 1,873 13,139 2,077 14,328 2,239 16,217
Gemstones_ _ _ __ __ ______________ NA €1 NA 1 NA 7
Lime - ______._ thousand short tons__ 1,216 52,295 1,180 50,377 1,232 52,200
Sand and gravel: N
Construction_ _ ___________ do____  ©11,000 €32,000 10,781 30,807  ©10,300 €35,600
s Industrial ______________ do____ 524 4,533 433 3,388 580 5,025
tone:
Crushed________________ do____ 25,853 109,176  ©24,000 €120,500 30,018 146,247
Dimension - ____________ —~do____ 10 2,661 €8 €968 w w
Combined value of bauxite, clays (bentonite), .
salt, and value indicated by symbol W _ _ _ XX 8,719 XX 12,553 XX 12,843
Total . _ _ _ _ __ ____________ XX 406,609 XX 405,216 XX 446,643
ALASKA
Gemstones_ _ _ _ __ _ _ _ ____________ NA €360 NA. $25 NA $86
Gold (recoverable content of ores, etc.)
. troy ounces._ _ 44,733 14,210 48,271 17,175 86,548 38,769
Sand and gravel (construction)
thousand short tons__  ©29,000 €63,000 21,762 61,954  ©27,200 ©73,400
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ w W w w 10 70
Stone (crushed) _ _ _ thousand short tons_ _ 1,907 8,535 €2,000 €8,500 2,033 8,945
Combined value of cement (portland), tin, and
values indicated by symbol W _ _ __ ____ XX 4,164 XX 3,226 XX 4,010
Total L _ _ __ _ __ ____________ XX 89,969 XX 91,480 XX 125,280
ARIZONA
Clays - ________ thousand short tons_ _ 186 "$1,503 201 $1,366 218 $1,905

Copper (recoverable content of ores, etc.)
metric tons__ 796,556 1,175,995 789,175 1,149,193 764,148 1,389,771
NA €2,700 NA

Gemstones_ _ _ _ _ _ _ ______________ 2,533 NA 3,000
Gold (recoverable content of ores, etc.)

troy ounces_ _ 52,053 16,535 w W 95,240 42,663
Gypsum__ ______ thousand short tons_ _ 251 1,926 260 1,820 w w
Lead (recoverable content of ores, etc.)

metric tons_ _ 581 244 w w __ .
Lime _________ thousand short tons_ _ 476 21,226 505 21,016 546 21,932
Molybdenum_ _ _ ___ _ thousand pounds_ _ 24,125 63,389 29,382 75,607 w w
Perlite _______________ short tons__ w w W w 49 1,361
Pumice __ ______ thousand short tons_ _ w 2 2 30 1 7
Sand and gravel (construction) - ___do____ 37,000 €118,000 40,468 140,004 38,100 €141,300

See footnotes at end of table.
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Table 5.—Nonfuel mineral production® in the United States, by State —Continued

1985 1986 1987

Mineral . Value . Value . Value
Quantity 1 oicands) QUANLLY gy oieorgs) Quantity o oconds)

ARIZONA—Continued
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 4,885 $30,007 74,506 T$24,649 3,667 $25,706
Stone (crushed) _ _ _ thousand short tons__ 5,929 23,111 5,600 €25,100 7,712 33,999
Combined value of t, pyrites (1985,
1987), salt (1986-87), sand and gravel (indus-
trial), stone (dimension), and values indi-
catedbysymbol W_______________ XX 95,447 XX 118,505 XX 129,399
Total ___ __ _ _ _____________ g XX 1,550,085 XX 1,559,823 . XX 1,791,043
ARKANSAS
Clays — - ___ thousand short tons_ _ 1,052 $10,769 2974 2$8,998 908 $8,651
Gemstones. _ _ _ _________________ NA €200 NA 522 NA 1,800
Sand and gravel:
Constguction_ _ _ thousand short tons_ _ €8,500 €24,400 8,571 26,999 €7,200 €23,900
Industrial ______________ do____ 412 5,414 400 3,975 505 5,147
Stone:
Crushed _______________ do____ 14,815 60,874  ©15,500 €58,500 15,234 63,847
Dimension — _ __ __________ do____ .5 305 €5 €305 11 629
Combined value of abrasives,? bauxite, bro-
mine, cement, clays (fire clay, 1986), gyp-
sum, lime, talc, tripoli (1986-87), and vana-
dium(1985) _ __ ________________ XX 168,290 XX 163,703 XX 160,188
Total - __________________ XX 270,252 XX 263,002 XX 264,162
CALIFORNIA
Boron minerals _ _ _ thousand short tons_ _ 1,269 $404,775 1,251 $426,086 1,385 $475,092
Cement (portland) __ _________ do____ 9,462 601,506 9,490 578,502 9,937 593,859
Clays . ____ do____ 22,203 226,600 22,449 233,289 2,296 33,045
Gemstones_ _ _ _ _ __ ______________ NA €550 NA 418 NA 3,367
Gold (recoverable content of ores, etc.)
troy ounces__ 187,813 59,660 425,617 156,729 602,605 269,937
thousand short t.ons_ - 1,332 12,201 1,378 10,777 1,468 11,719
________ 367 24,733 371 24,187 465 25,145
76-pound ﬂasks_ - - __ . __ *) (W)
_thousand short tons__ 78 1,491 46 1,263 42 1,539
Sand and gravel:
Construction_ _ _ __________ do____ *©112,800 €430,000 128,407 498,456  ©141,600 €561,300
Industrial ______________ do____ 2,255 37,434 2,364 44,813 2,241 41,472
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 115 709 155 849 122 854
tone:
Crushed_ _ __ _ _ thousand short tons_ _ 41,199 174,395  ©38,500 €159,300 44,315 186,504
Dimension __ ____________ do____ 23 2,449 €23 €2,582 33 4,554
Talc and pyrophylhte _________ do____ 100 2,493 64 1,528 w
d value of asbestos, barite (1987),
calc1um chloride (natural), cement (mason-
ry), clays (ball clay, 1986, and fire clay,
1985), copper, diatomite, feldspar, iron ore
mag ds, molybde-
num, peat, perlite, potassium salts, rare-
earth metal concentrates, salt, sodium car-
bonate (natural) sodium sulfate (natural)
and rate, woll
(1986—87) and value indicated by symbol W XX 333,014 XX 330,638 XX 342,298
Total . _ _ _ _ _ o ___ XX 2,112,010 XX 2,269,417 XX 2,551,285

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued

1985 1986 1987
Mineral : Value . Value : Value
Quantity (youcands) QUMY  (thousands) QWARHY  (thousands)
COLORADO
Clays _ _ _______ thousand short tons_ _ 303 $1,743 242 $1,523 292 $1,763
Gemstones_ _ _ _ _ __ ______________ NA €80 NA 100 NA 100
Gold (recoverable content of ores, etc.)
troy ounces_ _ 43,301 13,755 120,347 44,317 178,795 80,091
Gypsum_ __ _____ thousand short tons_ _ 233 1,800 w w w w
Sand and gravel (construction) _ _ _ _do____  ©27,500 €88,000 23,233 70,095  ©22,800 €84,300
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 549 3,370 645 3,526 861 6,033
tone:
Crushed__ ____ thousand short tons_ _ 7,037 25,930 €8,000 €30,700 8,045 33,465
Dimension __ ____________ do____ 2 204 €4 €255 3 133
Combined value of t, copper, iron ore
(usable, 1985), lead, lime, molybdenum,
peat, perlite, pyrites (1985, 1987), sand and
gravel (industrial), tin (1985) tungsten ore
and concentrate (1985-86), vanadium, zinc,
and values indicated by symbol W_ __ __ _ XX 273,611 XX 219,492 XX 167,104
Total . _ _ _ ________________ XX 408,493 XX 370,008 XX 372,989
CONNECTICUT
Clays —________ thousand short tons_ _ 106 $632 157 $975 w w
Gemstones_ _ _ _ _ ________________ NA w NA 2 NA $2
Sand and gravel (construction)
s thousand short tons_ _ ©6,000 €21,000 7,254 25,984 €8,400 €37,000
tone: :
Crushed _ ______________ do____ 7,277 43,937 €7,700 €45,800 11,412 76,668
Dimension _ _ _ __ _ ________ do____ 20 1,285 €24 €1,653 18 1,646
Combined value of feldspar, mica (scrap),
sand and gravel (industrial), and values
indicated by symbol W _ ___________ XX 5,532 XX 6,040 XX 6,959
Total _ _ _ _ _ __ _ _ ___________ XX 72,386 XX 80,454 XX 122,275
DELAWARE
Gemstones_ _ _ __ ________________ . __ NA $1 NA $1
Marl (greensand) _ _ thousand short tons_ _ 2 $29 1 12 w w
Sand and gravel (construction) _ _ _ _do_ _ __ ©1,300 €4,000 1,547 4,156 €2,300 €6,400
Total® _ ___ __ _____________ XX 4,029 XX 4,169 XX 6,401
FLORIDA
Cement:
Masonry _____ thousand short tons_ _ 316 $17,137 352 $21,269 390 $24,069
3,282 148, 3,189 147,643 3,565 165,944
672 33,074 726 43,261 598 39,496
NA €6 NA w NA w
243 5,333 365 5,743 363 6,068
Sand and gravel:
Construction €22,500 €49,500 28,233 67,898  €30,000 ©74,900
Industrial _____ 2,123 12,642 1,467 14,930 1,884 19,713
Stone (crushed) 69,266 281,237 €69,000 €288,200  ©78,992 6350,537
Combined value of lime (1985-86), phosphate
rock, rare-earth metal concentrates, stau-
rolite, stone (crushed marl, 1987), titanium
concentrates (ilmenite and rutile), zircon
concentrates, and values indicated by sym-
bolW____ __ - XX 1,007,899 XX 700,919 XX 665,510
Total . _ _ ___ XX 1,561,736 XX 1,289,863 XX 1,346,237
GEORGIA
Clays - ________ thousand short tons_ _ 8,671 $575,097 9,827 $669,200 10,455 $756,093
Gemstones_ _ _ __ ________________ NA €20 NA 20 NA 20

See footnotes at end of table.
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Table 5.—Nonfuel mineral production® in the United States, by\'State —Continued

1985 1986 1987
Mineral . Value : Value : Value
' Quantity (¢youcands) WARHY (thousands) QUANHL (1 ousands)
GEORGIA—Continued
Sand and gravel:
Construction_ _ _ thousand short tons__ 5,000 €$13,400 8,126 $28,222 €9,000 €$26,900
Industrial ______________ do____ 571 6,675 w w w - W
Stone:
Crushed_ do____ 52,062 256,588  ©56,700 €293,100 60,834 318,903
Dimension __ _ —_do____ 183 19,466 €199 €20,678 179 21,683
Tale o ____ do____ 16 111 9 61 20
Combined value of barite, bauxite (1987),
cement, feldspar, iron oxide pigments
(crude), kyanite (1985-86), mica (scrap),
peat, and values indicated by symbol W _ _ XX 74,718 XX 85,174 XX 88,485
Total __ __ ___ _____________ XX 946,075 XX 1,091,455 XX 1,212,370
HAWAII
Cement:
.M Y - th d short tons_ _ 7 $588 7 $1,078 10 $1,559
Portland _______________ do____ 215 16,050 - 287 24,253 324 26,550
Gemstones_ ____________________ NA €25 NA 25 NA 25
Lime _________ thousand short tons_ _ w w 3 w 3 w
Sand and gravel (construction) _ _ __do_ _ __ €500 €2,100 605 2,666 €700 3,500
Stone (crushed) ___ __________ do____ 5,627 34,183 €7,100 €42,100 5,732 41,548
Combined value of other industrial minerals
and values indicated by symbol W_ _ _ _ _ _ XX 326 XX 290 XX 297
Total ____________________ XX 53,272 XX 70,412 XX 73,479
IDAHO
Clays®_________ thousand short tons_ _ 2 w 2 w 22 $230
Copper (recoverable content of ores, etc.)
metric tons_ _ 3,551 $5,242 w w w w
Gemstones_ __ __ ____ ____________ NA €175 NA $305 NA 507
Gold (recoverable content of ores, etc.)
troy ounces_ _ 44,306 14,074 70,440 25,938 97,773 43,797
Lead (recoverable content of ores, etc.)
metric tons_ _ 33,707 14,169 9,951 4,836 w w
Lime _________ thousand short tons_ _ 93 5,803 89 4,729 97 5,149
Phosphate rock __ thousand metric tons__ 3,784 104,000 4,235 82,332 3,411 47,072
Sand and gravel (construction)
thousand short tons_ _ €4,000 €11,400 5,708 14,830 €7,200 €28,000
Silver (recoverable content of ores, etc.)
thousand troy ounces__ 18,828 115,645 11,207 61,301 w w
Stone (crushed) _ _ _ thousand short tons_ _ 2,019 6,977 €3,700 €12,700 3,852 15,346
Zinc (recoverable content of ores, etc.)
metric tons_ _ w w 351 294 w w
Combined value of antimony (1985-86), ce-
ment, clays (bentonite, common clay, fire
clay, and kaolin (1985-86)), garnet (abra-
sive), molybdenum, perlite, pumice, sand
and gravel (industrial), stone (dimension),
vanadium, and values indicated by sym-
W o XX 81,181 XX 66,783 XX 129,272
Total __ __ _ __ _____________ XX 358,666 XX 274,048 XX 269,373
ILLINOIS
Cement (portland) _ thousand short tons_ _ 2,101 $86,211 2,118 $83,783 2,119 $86,210
Clays®_ ___ _______________ do___ 265 876 283 1,092 233 977
Gemstones_ __ __ ________________ NA €15 NA 15 NA 15
Sand and gravel:
Construction _ _ _ thousand short tons__  ©26,600 €77,000 27,867 82,523  ©28,300 €93,300
s Industrial ______________ do____ 4,056 56,915 4,039 52,133 4,346 45,547
tone:
Crushed_ _______________ do.___ 41,044 164,117 44,200 €179,600 52,102 216,212
Dimension - _ __ __ ________ do. __ 2 107 €2 €107 w w
Combined value of barite (1985), cement (ma-
sonry), clays(fuller’s earth), copper,
fluorspar, lead, lime, peat, silver, tripoli,
zinc, and value indicated by symbol W _ _ _ XX 74,679 XX 70,272 XX 74,945
Totdl __ _ __ __ _ ____________ XX 459,920 XX 469,525 XX 517,206

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued

1985 1986 1987
- Mineral : Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
INDIANA
Cement:
Masonry _____ thousand short tons_ _ w w 395 $22,936 422 $32,299
Portland ____ ___________ do____ w w 2,136 92,327 2,320 103,177
Clays - ________________ do____ 740 $2,776 744 3,044 21,087 24,056
Gemstones_ ____________________ NA ! NA 1 NA 10
Peat __________ thousand short tons_ _ 54 w 79 w 44 w
Sand and gravel: .
Construction_ _ __. ________ do____  €18,600 €55,800 19,642 61,232  ©18900 €65,200
s Industrial ______________ do____ 182 1,209 193 1,490 230 1,357
tone:
Crushed________________ do____ 623384 681,119 © 22,600 € 676,500 31,067 106,770
Dimension __ ____________ do____ 169 20,186 €191 €20,252 184 23,115
Combined value of abrasives, clays (fire clay,
1987), gypsum, lime, stone (crushed marl,
1985-86), and values indicated by symbol W XX 141,863 XX 217,566 XX 27,881
Total . ___ __ ______________ XX 302,954 XX 305,348 XX 363,865
IOWA
39 $3,372 48 $3,199 w w
1,618 71,890 1,819 86,984 2,139 $104,457
503 . 2,450 486 1,421 473 1,495
NA €1 NA 20 NA w
1,639 13,682 1,826 12,602 1,814 12,887
11 415 14 381 24 w
Sand and gravel (construction) - ___do____ 12,000 €30,500 14,511 40,418 19,000 €63,800
Stone-(crushed) _ _ __ . ________ do____ 23,657 94,496 €23,400 €98,000 25,991 110,106
Combined values of other industrial minerals
and values indicated by symbol W__ _ _ _ _ XX 5,211 XX 5,707 XX 12,332
Total . - _ __ _ ______________ XX 228,017 XX 248,732 XX 305,077
KANSAS
w w 51 $3,264 52 $3,150
w w 1,763 91,110 1,697 81,045
878 $5,326 903 5,295 2604 22,576
NA €1 NA 3 NA 3
Salt®_ _________ thousand short tons_ _ 1,790 71,970 1,656 68,887 1,689 70,148
Sand and gravel:
Construction_ _ _ _ _________ do____  ©13,200 €31,800 15,609 33,721  ©15,600 €317,800
Industrial ______________ do____ 134 1,124 132 1,155 127 y
Stone:
Crushed . __ ___________ do____ 15,653 57,155 16,600 €60,300 19,319 69,628
Dimension _ __ ___________ do____ w w w w 11 445
Combined value of clays (bentonite, 1987),
gypsum, helium (crude and Grade-A), pum-
ice, salt (brine), and values indicated by
symbolW ___ _________________ XX 154,793 XX 53,910 XX 53,409
Total L _ _ _ _ _ _ __ ___________ XX 322,169 XX 317,645 XX 319,604
KENTUCKY
Clays _ ________ thousand short tons_ _ 75 $6,487 2721 233,450 1,031 $8,821
Gemstones_ _ _ _ _ ________________ NA €1 NA 3 NA 3
Sand and gravel (construction)
thousand short tons_ _ ©17,600 €19,000 7,194 16,986 7,100 €15,200
Stone (crushed) __ ___________ do____ 38,022 6134,978 © 638,400  © 137,000 43,330 173,222
Zinc __ _ _____________ metric tons_ _ w w w w 10 9
Combined value of t, clays (ball clay
and fire clay, 1986), lime, sand and
gravel (industrial), stone (crushed sand-
stone, 1985-86), and values indicated by
symbol W __ _ _________________ XX 107,092 XX 109,826 XX 93,080
Total - _ L ____ XX 267,558 XX 267,265 XX 290,335

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

1985 1986 . 1987
Mineral . Value . Value : Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
LOUISIANA
334 $7,017 332 $7,670 357 $9,192
NA €1 NA 1 NA 1
12,271 137,273 11,608 103,611 12,498 108,999
Sand and gravel:
Construction_ __ __________ do____  ©15,000 ©48,000 14,292 46,134 12,200 €43,600
Industrial ______________ do____ 267 3,838 256 4,225 289 3,997
Stone (crushed®_ ____________ do____ 4,820 25,956 5,400 €25,300 4,390 36,514
Sulfur (Frasch) _ _ thousand metric tons_ _ 1,698 w 1,602 w 1,458 w
Combined value of cement (masonry (1985,
1987), and portland), gypsum (1985, 1987),
lime, stone (crushed miscellaneous), and
values indicated by symbol W __ ______ XX 298,501 XX 259,857 XX 221,918
Total - _ _ . _________ XX 520,586 XX 446,798 XX 424,221
MAINE
Clays - ________ thousand short tons_ _ 50 $100 46 $90 w w
Gemstones_ __ __________________ NA €400 NA 200 NA $1,172
Sand and gravel (construction) ’
s thousand short tons_ _ €7,200 €18,000 8,572 22,843 €8,600 €22,100
tone:
Crushed_ _______________ do____ 1,459 5114 €1,600 €4,400 2,010 7,532
Dimension _ _ ____________ do____ w w w w 8 5,924
Combined value of cement, garnet (abrasive),
peat (1986), and values indicated by sym-
bolW__ _ . __ XX 17,494 XX 25,326 XX 28,729
Total __ _ __ __ _____________ XX 41,108 XX 52,859 XX 65,457
MARYLAND
» Cement (portland) _ thousand short tons_ _ ' w 1,785 $89,799 1,829 $90,020
Clays ___ _ __ _____________ do____ 2336 281,647 2362 21,757 383 1,940
Gemstones_ __ __________________ NA €2 NA 5 NA 5
Lime _________ thousand short tons_ _ 10 608 10 546 9 486
Sand and gravel (construction) _ __ _do____  ©17,000 €58,000 18,173 86,925  ©19,600 €92,900
Stone:
Crushed_ _______________ do____ 24,406 98,584  €26,400 €126,000 30,136 151,579
Dimension __ ____________ do____ 18 1,218 €21 €1,286 23 1,516
Combined value of t ( y), clays
(ball clay, 1985-86), peat, sand and gravel
(industrial), and value indicated by sym-
bolW__ _ __ XX 98,215 XX 7,027 XX 6,688
Total L. _ _______________ XX 258,274 XX 313,345 XX 345,134
MASSACHUSETTS
Clays - _______ _ 265 $1,388 140 $871 w w
Gemstones_ __ __________________ NA w NA w NA $1
Lime ___________________ 159 10,935 w w w w
Sand and gravel:
Construction €14,900 €47,500 19,200 60,464  €21,800 €75,300
Industrial ______ - ______ w w 45 739 56 922
one: -
Crushed_ __ _ ____________ 9,354 42,881  ©10,000 €50,000 14,907 78,969
Dimension . _ ____ ________ do____ 73 13,724 €79 €14,928 7 12,747
Combined value of peat and values indicated
bysymbol W __________________ XX 71 XX 7,395 XX 8,583
Total ___________________ XX 117,205 XX 134,397 XX 176,522
MICHIGAN
Cement:
M Y o th d short tons_ _ w w 257 $17,026 263 $23,004
Portland __ _ ____________ do____ w w 4,713 216,120 4,755 207,332
Clays ___________________ do____ 1,477 $5, al4 1,402 5,684 1,333 5,338
Gemstones_ __ _ _________________ NA €15 NA 25 NA 25
Gypsum_ _ _ ___ __ thousand short tons_ _ 1,772 11,883 1,979 11,052 1,977 12,190
Iron ore (usable)
thousand long tons, gross weight_ _ 12,629 w 10,957 w 12,312 w

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

1985 1986 1987
Mineral . Value . Value : Value
Quantllty (thousands) Quantity (thousands) Quantity (thousands)
MICHIGAN—Continued
Lime —________ thousand short tons_ _ 535 $24,790 556 $27,257 569 $30,320
Peat . _ ________________ do____ 282 5,414 324 6,599 281 5,290
Salt ____________________ do_ ___ 927 71,224 w w w
Sand and gravel:
Construetion_ _ _ __________ do____  ©38000 €93,000 42,514 91,886  ©42,800 €105,300
s Industrial ______________ do____ 3,345 25,469 3,343 29,493 2,792 22,451
tone:
Crushed_ _____________.__ do____ 30,685 95,958  ©27,800 €83,900 37,909 109,514
Dimension _ __ ___________ do____ 113 €6 €148 w w
Combined value of br 1 chloride
(natural), copper, gold, iodine (1985), iron
oxide pigments (crude), magnesium com-
pounds, silver, and values mdlcated by
symbol W ___ _ _____ T _________ XX 1,053,672 XX 750,393 XX 844,846
Total L _ _ _ __ __ XX 1,387,047 XX  '1,239,583 XX 1,365,610
MINNESOTA
Gemstones_ _ _ __ ________________ NA €$5 NA $5 NA $40
Iron ore (usable)
thousand long tons, gross weight_ _ 34,977 1,430,353 28,779 1,017,261 33,654 1,012,788
Peat_ _________ thousand short tons_ _ 34 1,720 w w 30 w
Sand and gravel:
Construction_ _ __ _________ do____ ©25000 55,500 24,055 53,116  €25,200 €67,400
s Industrial ______________ do____ 884 16,910 w w w w
tone:
Crushed ____ ___________ do____ 7,156 22,601 €8,300 €26,300 8,995 29,246
Dimension _ __ ___________ do____ 37 13,598 €28 €10,507 41 12,967
Combined value of clays, lime, and values
indicated by symbol W ___ _________ XX 7,272 XX 20,438 XX 20,308
Total - _ _ XX 71,547,959 XX 1,127,627 XX 1,142,749
MISSISSIPPI
Clays - _____ thousand short tons__ 1,558 $34,864 2928 213,538 1,123 $26,933
Gemstones_ _ _ _ _________________ . - NA 1 NA 1
Sand and gravel (construction)
thousand short tons__ 13,400 €42,000 15,080 42,809  €14,700 €47,000
Stone (crushed) _____________ do____ 1,582 4,282 €1,600 €4,400 1,492 9,621
ined value of t, clays (ball clay .
and fuller’s earth, 1986), and sand and
gravel (industrial) _ __—___________ XX 21,647 XX 40,347 XX 26,524
Total . __ ___ __ ____________ XX 102,793 XX 101,095 XX 110,079
MISSOURI
Barite__ _______ thousand short tons_ _ 47 $2,791 w w 27 $2,030
Cement:
Masonry - - ____ do____ . 139 6,630 167 $7,816 167 10,027
Portland _______________ do____ 3,669 159,757 4,642 179,184 5,110 185,317
Clays® _ _ _ __ o _____ o __ 1,545 10,271 1,321 6,650 1,476 10,415
Copper (recoverable content of ores, etc.)
metric tons_ _ 13,410 19,797 w w w w
Gemstones_ _ _ _ ___ ______________ NA €10 NA w NA w
Iron ore (usable)
thousand long tons, gross weight_ _ 1,110 w 803 w 144 w
Lead (recoverable content of ores, etc.)
metric tons__ 371,008 155,955 319,900 155,481 w w
Sand and gravel:
Construction_ _ _ thousand short tons__  ©7,500 €20,000 9,746 24,065  ©10,900 €30,400
Industrial _ _ _ ___________ do_ - __ 535 7,330 517 6,230 622 17
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 1,635 10,044 1,459 7,982 1,181 8,276
tone:
Crushed_ _ ____ thousand short tons__ 50,646 162,097  ©51,200 €170,500 54,910 184,824
Dimension _ _ _ ___________ do____ w w w w 3 454
Zinc (recoverable content of ores, etc.)
metric tons__ 49,340 43,908 317,919 31,767 34,956 32,306
Combined value of clays (fuller’s earth), iron
oxide pigments (crude), lime, and values
indicated by symbol W __ __ ________ XX 136,370 XX 158,910 XX 391,206
Total - __ _ __ ______________ XX 734,960 XX 748,585 XX 863,041

See footnotes at end of table.
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Table 5.—Nonfuel mineral production' in the United States, by State —Continued

1985 1986 1987

Mineral
Quantity lu

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

MONTANA
Clays _________ thousand short tons_ _ 279 $8,296 222 $5,882 229 2398
Copper (recoverable content of ores, etc.)

. metric tons_ _ 15,092 22,281 w w w w
Gemstones_ __ _ _ _ _ ____l_________ NA 400 NA 480 NA 1,302
Gold (recoverable content of ores, etc.)

troy ounces_ . 160,262 50,909 W W 234,365 104,984
Gypsum_ _ ______ thousand short tons_ _ w w w w 24 w
Lead (recoverable content of ores, etc.)
metric tons_ _ 846 356 w w w w
Sand and gravel (construction)
thousand short tons_ _ €9,000 €26,000 8,066 19,391 6,800 €18,800
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 4,010 24,630 4,773 26,110 5,837 40,920
Stone (crushed) _ __ thousand short tons_ _ 61,730 65,044  © 2200 € 66,200 1,463 3,585
Tale - _ _ _ ____ ____________ do____ w w o w w 386 12,321
Combined value of barite (1985, 1987), ce
ment, clays fire clay, 1987), iron ore (us-
able), lime, molybdenum (1986-87), peat,
phosphate rock, platinum-group metals
(1987), sand and gravel (industrial), stone
(crushed traprock, 1985-86, and, dimen-
sion), vermiculite, zinc (1987), and val-
ues indicated by symbol W __ __ ______ XX 62,366 XX 179,870 XX 186,456
Total . __ _ _ ______________ XX 200,282 XX 237,933 XX 368,466
NEBRASKA
thousand short tons_ _ 244 $718 221 $668 224 $721
Gemstones_ ___ __ _______________ NA €10 NA 10 NA 10
Sand and gravel (construction)
thousand short tons__  €11,600 €28,800 9,675 23912  €10,300 €26,300
Stone (crushed) __ _ __________ do____ 4,175 19,134 4,000 17,900 4,316 19,461
Combined value of cement, lime, and sand
and gravel (industrial)_ _ _ _ _________ XX 51,308 XX 51,598 XX 43,256
Total .___ _ _______________ XX 99,970 XX 94,088 XX 89,748
NEVADA
Barite_ __ ______ thousand short tons_ _ 590 $10,904 184 $3,005 308 $4,778
Clays - __________________ do____ 280 23776 210 2584 65 2,468
Gemstones_ __ ____ ______________ NA €1,300 NA 213 NA 280

Gold (recoverable content of ores, etc.)
troy ounces__ 1,276,114 405,369 72,098,980 772,909 2,679,470 1,200,2(33
w

Gypsum________ thousand short tons_ 1,207 8,942 1,236 8,221
Lead (recoverable content of ores, etc.)
metric tons_ _ * () __ __ — __
Mercury _ _________ T6-pound flasks_ _ 16,530 w w w w w
Perlite __ _____________ short tons__ w w 4 122 w w
Sand and gravel:
Construction_ _ _ thousand short tons_ _ €9,500 €24,880 12,197 35,692  ©10,600 €30,700
Industrial ______________ do____ 479 w 518 w 578 w
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 4,947 30,383 6,409 35,056 12,190 85,451
Stone (crushed) _ __ thousand short tons_ _ 1,334 6,218 €1,500 7,000 61,264 65,700
Combined value of cement (portland), clays
(fuller’s earth and kaolin, 1985-86), copper
(1985-86), diatomite, fluorspar, iron ore (us-
able, 1985-86), lime, lithium minerals,
magnesite, molybdenum (1985), salt, stone
(crushed dolomite, 1987), and values indi-
catedbysymbol W _ __ ____________ XX 139,201 XX 114,529 XX 117,168
Total _ _ _ _ _ _ _ ____________ XX 630,973 XX 977,350 XX 1,446,814
NEW HAMPSHIRE
Gemstones_ _____ _______________ NA w NA w NA $310
Sand and gravel (construction)
s thousand short tons_ _ 6,300 €$19,800 8,418 $26,089 €9,100 €33,300
tone:
Crushed________________ do____ 1,612 6,434 €1,800 €5,900 2,479 10,386
Dimension _ __ ___________ do____ 80 6,625 €82 6,451 67 10,684
Combined value of other industrial minerals
and values indicated by symbol W_ _ _ _ _ _ XX 134 XX 137 XX )
Total . __________________ XX 32,993 XX 38,577 XX 554,680

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

1985 ’ 1986 1987
Mineral N Value : Value : Value
Quantity (pousands) QUARHYY  (thousands) WAPHY  (thousands)
NEW JERSEY
Clays —________ thousand short tons_ _ 130 $2,050 133 $2,066 26 25140
Gemstones_ _ _ _ _ __ _ _____________ NA €1 NA 3 NA 3
Peat __ ________ thousand short tons_ _ w 311 w 542 32 614
Sand and gravel: .
Construction_ _ _ __ ________ do____  °10,600 €36,700 13,999 53,746  ©15,200 €61,200
Industrial ______________ do____ 2,820 31,119 2,341 29,878 2,112 21,872
Stone (crushed) _ _ ___________ do____ 15,692 94,339  ©15,300 €95,400  ©17,576 €111,951
Combined value of other industrial minerals XX 13,056 XX 4,613 XX 12,444
Total . ___ _ __ __ ___________ XX 177,576 XX 186,248 XX 214,224
NEW MEXICO
Clays - ______ thousand short tons_ _ . 60 $161 60 $170 51 $141
Gemstones_ _ _ _ _ _ _ ______________ NA €200 NA 200 NA 200
Gold (recoverable content of ores, etc.) :
troy ounces_ _ 45,045 14,309 39,856 14,677 w w
Gypsum_ _______ thousand short tons_ _ 350 1,570 w w w w
Lead (recoverable content of ores, etc.)
metric tons_ _ w w 10 5 w w
Perlite _ _ ______ thousand short tons_ _ 430 14,896 433 13,727 437 13,611
Potassium salts _ _ thousand metric tons_ _ 1,120 156,000 987 182,900 1,323 174,200
Pumice _ _ __ ____ thousand short tons_ _ 152 1,114 255 2,370 87 991
gand and gravel (construction) . ___do____  ©8,400 €22,800 8,471 25,862 ©8,600 €31,000
tone:
Crushed _ ______________ do____ 3,641 15,232 €3,900 15,300 4,503 15,919
Dimension _ __ ___________ do____ 20 217 €22 €378 22 626
Combined value of cement, copper, helium
(Grade-A), iron ore (usable, 1986-87), mica
(scrap), molybdenum, pyrites (1987), salt,
silver, and values indicated by symbol W _ XX 430,705 XX 406,586 XX 500,987
Total . __ _ _ __ XX 657,264 XX T612,175 XX 731,675
NEW YORK
thousand short tons_ _ 700 $3,129 619 $3,075 673 $3,562
_______________ short tons_ _ w w 2,878 w 1,945 w
_____________________ NA €30 NA 100 NA 135
—————_ thousand short tons__ w w w w 1 34
Salt __ ____ ______________ do____ =~ 17,044 142,318 5,071 122,601 4,918 119,962
Sand and gravel: -
Construction_ _ ___________ do____ 28,000 €88,500 31,172 103,748 €31,400 €112,900
Industrial ______________ do____ w w 59 1,164 58 651
Stone:
Crushed _ ______ . ______ do____ 35,139 165,136  ©40,600 €196,600 38,103 188,694
Dimension _  ____________ do____ 16 3,666 €16 €3,002 39 5,822
Combined value of cement, garnet (abrasive),
gypsum, lead, lime (1985), silver, talc,
wollastonite, zinc, and values indicated by A
symbol W _ __ _________________ XX 254,529 XX 247,272 XX 218,620
Total _ _ XX 657,308 XX 677,562 XX 650,380
NORTH CAROLINA
Clays _ ________ thousand short tons__ 2,688 $10,477 2,658 $10,970 3,229 $15,282
Feldspar _ __ ___________ short tons__ 490,993 13,3561 526,672 15,568 512,386 15,562
Gemstones_ _ ___________________ NA €50 NA 551 NA 550
Gold (recoverable content of ores, etc.) .
troy ounces_ _ — —_ 12 4 — __
Mlca (scrap) — — ___ thousand short tons_ _ 80 3,726 89 4,641 100 5,607
eat _ _ _ _ _ do_-__ w w 15 w w w
Sand and gravel: :
Construction_ _ _ _ _ - - ___ do____  ©6,100 €19,500 7,543 23,127 €8,600 €30,100
swlndustnal ______________ do____ 1,294 13,086 1,464 16,656 1,184 15,329
ne:
Crushed _______________ do____ 41,111 194,818  ©43,500  ©206,500 48,847 237,181
Dimension _ _ _ __ _ . ____ do____ 35 6,132 €41 6,633 33 5,128

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued

1985 1986 1987

Mineral . Value . Value i Value
Quantity 1 oucands) QUANHLY  (thousands) QARHLY  (thousands)

NORTH CAROLINA—Continued

Talc and pyrophyllite .
thousand short tons_ _ 885 $1,604 83 $1,552 w w
Combined value of lithium minerals, olivine,

phosphate rock, and values indicated by

symbol W - ___________________ XX 208,442 XX 180,528 XX $152,178
Total . __ _ ___ _ ____________ XX 466,186 XX 466,730 XX 476,917
NORTH DAKOTA )
Clays thousand short tons__ \i w w w 50 $100
Gemstones__ _ _ _ _ __ _ ____________ NA €$2 NA $2 NA 2
Lime thousand short tons_ _ 56 5,562 4 7:359 127 11,912
Sand and gravel (construction) _ _ _ _do_ _ _ _ €6,900 €13,800 5,185 10,741 €4,900 €10,200
Combined value of peat, salt, sand and gravel :
(industrial, 1986-87), stone (crushed miscel-
1 ), and values indicated by symbol W XX 4,820 XX 2,700 XX 4,097
Total . ___________ XX 24,184 XX 20,802 XX 26,311
OHIO
110 $10,412 138 $11,540 139 $11,964
1,769 84,929 1,706 79,383 1,748 83,661
2,114 10,581 2,833 11,515 3,187 12,714
NA €10 NA 10 NA 10
1,730 84,142 1,648 81,103 1,926 93,108
16 413 6 w w w
4,329 130,964 4,115 126,757 3,276 104,099
Sand and gravel:
Construction_ _ ___ ________ do____  ©33,000 €109,000 36,806 126,747  ©36,400 €136,900
s Industrial ______________ do____ 1,312 21,945 1,221 21,183 1,249 21,292
tone:
Crushed________________ do____ 38,310 136,544  ©39,300 €147,300 51,590 300,096
Dimension _ _ ____________ do____ 53 3,661 €36 €2,708 48 ,427
Combined value of abrasives, gypsum, and
values indicated by symbol W ____ _ __ _ XX 1,541 XX 1,738 XX 2,510
Total . __ ____ _____________ XX 594,142 XX 609,984 XX 768,781
OKLAHOMA
Cement:
M o A th d short tons_ _ 43 $2,854 50 $3,198 41 $2,436
Portland __ __ ___________ do____ 1,589 72,583 1,579 69,075 1,415 54,870
Cays _ __ __________-______ do_ ___ 997 2,338 993 ,329 197 1,783
Gemstones__ _ _ __ __ _____________ NA €2 NA 2 NA 8
Gypsum_ _ __ _ ___ thousand short tons_ _ 1,595 12,548 1,683 9,855 01,828 13,336
Sand and gravel:
Construction_ _ ___________ do____  ©12,600 €32,300 10,366 24,585  €10,500 €24,200
s Industrial ______________ do____ w w 1,203 16,454 1,243 17,078
tone:
Crushed__ ______________ do____ 31,173 98,811  ©30,900 €102,100 25,155 683,732
Dimension _ - _ _ __________ do____ 11 836 €19 €913 8 861
Combined value of feldspar, iodine, lime,
pumice (1985-86), salt, stone{crushed dolo-
mite, 1987), tripoli, and value indicated by
symbol W ____________________ XX 29,335 XX 18,504 XX 24,915
Total ____________________ XX 251,607 XX 247,015 XX 223,219
OREGON
Clays _ _ _______ thousand short tons_ _ 188 $285 204 $289 268 $986
Gemstones_ _ _ _ __ _______________ NA €350 NA 350 NA 350
Nickel (content of ore and concentrate)
short tons_ _ 6,127 w 1,175 w - __
Sand and gravel (construction)
thousand short tons__  €12,500 €36,800 13,441 42,597 13,000 €42,200
Stone (crushed) _ _ ___ ________ do____ 15,336 54,244  ©15,100 €53,400 20,663 73,902
Talc (soapstone) _ _ _ _ _ _ _______ do____ * 30 &) 41 (&) 14
Combined value of cement, diatomite, gold,
lime, pumice, silver (1987), stone (dimen-
sion, 1985-86), and values indicated by
symbol W ___ _________________ XX 38,587 XX 29,755 XX 43,544
Total . _ _ _ __ _ _____________ XX 130,296 XX 126,432 XX 160,996

See footnotes at end of table.
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Table 5.—Nonfuel mineral production® in the United States, by State —Continued

1985 1986 1987
Mineral : Value . Value : Value
Quantity (gucands) QUARHY (thousands) WAPHYY  (thousands)
PENNSYLVANIA
Cement:
Masonry _____ thousand short tons_ _ 303 $20,970 391 $26,683 397 $30,464
Portland ____ ___________ do____ 5,535 288,036 6,290 324,187 6,325 334,709
1,142 5,293 1,234 5,061 1,206 4,751
NA €5 NA 5 NA 5
1,492 85,269 1,417 81,234 1,574 93,430
21 602 19 532 18 513
Sand and gravel:
Construction_ _ __ _ ________ do____ 17,000 ©174,000 15,373 68,880 €14,800 €72,900
Industrial _ __ ___________ do____ 693 9,846 688 10,091 w w
Stone:
Crushed_ ____ ___________ do____ 64,765 310,859 €63,700 €317,100 97,213 458,676
Dimension _ _ _ __ _________ do____ 51 , €72 €8,100 60 10,177
Combined value of clays (kaolin), mica
(scrap), tripoli (1986-87), and value indi-
cated bysymbol W _ _ ____- ________ XX 1,380 XX 1,185 XX 10,871
Total _ _ _ _ _ _ _ __ _ __________ XX 804,474 XX 843,058 XX 1,016,496
RHODE ISLAND
Gemstones_ _ _ _ _ __ ______________ NA w NA w NA $1
Sand and gravel:
Construction_ _ _ thousand short tons_ _ 1,200 ©$4,600 2,269 $8,252 €2,700 €10,900
Industrial __ _ ___________ do____ w w 22 143 w w
Stone (crushed) __ . __________ do____ 1,135 67,016  © €1,000 € 65,700 1,228 7,197
Combined value of other industrial minerals
and values indicated by symbol W___ _ __ XX 576 XX 101 XX (W)
Total . _ _ XX 12,192 XX 14,196 XX 518,698
SOUTH CAROLINA
2,207 $104,705 2,306 $109,529 2,567 $117,878
1,896 K 1,986 37,980 2,193 38,244
NA NA 10 NA 10
19,882 w 14,320 w 19,087 w
w 173 w w w w
Sand and gravel:
Construction_ _ ___ ________ do____ 4,900 €14,000 7,200 19,783 ©7,500 €19,500
Industrial ______________ do____ 194 14,092 800 14,081 844 15,188
tone:
Crushed_ _ _ _ _ ___________ do____ 17,079 72,520  €18,200 €76,700 624,278 105,387
Dimension _ _ _ . _________ do____ 8 541 ] €533 2 312
Combined value of cement (masonry), clays
(fuller’s earth), gold, mica (scrap), silver,
stone (crushed shell 1987), vermiculite, and
values indicated by symbol W~ XX 32,193 XX 37,273 XX 44,806
Total _ _ _ _ ___ . __ XX 275,929 XX 295,889 XX 341,325
SOUTH DAKOTA
4 w 4 w 4 w
655 w 635 w 519 w
117 $309 119 $375 w w
13,721 w w w w w
NA €70 NA 100 NA $100
Gold (recoverable content of ores, etc.)
troy ounces__ 356,103 113,119 w w w w
Gypsum._ _ __ ____ thousand short tons_ _ 34 269 31 268 w w
Sand and gravel (construction) _ _ _ _do_ _ _ _ 6,400 €16,000 9,713 19,853 €9,600 €19,100
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 63 388 w w w w
Stone:
Crushed_ _ ____ thousand short tons_ _ 4,071 14,412 3,600 €12,600 5,070 18,515
Dimension _ _ _ ___________ do____ 51 18,336 €55 €18,399 51 18,209
Combined value of berylhum concentrates,
clays (bentonite, 1985-86; 1987),
lime, mica (scrap), and values indicated by
symbolW _ _ _ _ ___ o ___ XX 44,800 XX 181,291 XX 206,968
Total _ _ __ _ ___ o ___ XX 207,703 XX 232,886 XX 262,892

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

1985 1986 1987
Mineral : Value . Value N Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
TENNESSEE
Clays?_________ thousand short tons_ _ 1,244 $25,913 1,164 $25,228 1,261 $25,480
Gemstones____ _________________ NA €5 NA w NA w
Phosphate rock _ _ thousand metric tons_ _ 1,233 27,000 1,231 21,191 w w
Sand and gravel:
nstruction_ _ _ thousand short tons_ _ €7,200 €22,000 7,360 24,592 €7,900 €28,900
Industrial ______________ do____ 569 6,156 488 5,523 w w
Stone:
Crushed.__ _____________ do____ 637,939 6155,760 € 40,700  © ©175,600 51,406 227,263
Dimension _ _____________ do____ 6 1,856 €6 €1,553 3 573
Zinc (recoverable content of ores, etc.)
metric tons_ _ 104,471 92,971 102,118 85,550 115,699 106,926
Combined value of barite, cement, clays
(fuller’s earth), copper, lead (1985 1987)
lime, pyrites, silver, stone (crushed granite,
1985-86), and values indicated by symbol W XX 141,109 XX 136,610 XX 138,670
Total . _ _ _ __ _ . _____ XX T473,270 XX T475,847 XX 527,812
TEXAS
Cement.
Masonry _____ thousand short tons_ _ 263 $22,114 209 $15,790 172 $11,283
Portland - _ __ ___________ do____ 10,242 532,494 8,883 412,697 7,318 319,996
Clays _ _ _________________ do____ 4,107 28,059 22,515 211,724 3,475 25,959
NA €175 NA 297 NA 345
1,981 17,299 2,131 14,982 1,874 14,254
1,192 65,927 1,173 62,670 1,140 59,027
8,390 84,249 8,520 62,996 7,810 60,857
Sand and gravel:
Construction_ _ _ __________ do____ 57,800 €198,000 59,562 209,855  ©48,200 €178,600
s Industrial ______________ do____ 1,968 29,095 1,302 18,274 R 22,843
tone:
Crushed _______________ do____ 85,764 306,821  ©84,200 €301,500 84, 347 276,477
Dimension _ __ ___________ do____ 36 11,209 €49 €15,407 10,030
Sulfur (Frasch) __ thousand metric tons_ _ 2,979 w 2,506 w 2,152 w
Tale _ _ ________ thousand short tons_ _ 261 5,245 283 6,456 255 4,380
Combined value of asphalt (native, 1985-86),
clays (ball clay, fuller’s earth, and kaolin,
1986), fluorspar (1985-86), helium (crude
and Grade-A), iron ore (usable), magnesium
chloride (1985), magnesium compounds,
magnesium metal (1986-87), mica (scrap,
1985), sodium sulfate (natural), and values
indicated by symbol W _ _ _ ____ _____ XX 435,936 XX 579,340 XX 446,679
Total . _ _ _ _ ___ ____________ XX 1,736,623 XX 1,711,988 XX 1,430,730
UTAH
Beryllium concentrates _ _ _ _ _ short tons_ _ 5,738 $6 6,533 $7 6,062 $6
Cement (portland) _ thousand short tons_ _ w w 1,014 58,431 935 50,565
Clays _ _ ____ _____________ do____ 332 2,509 305 2,048 315 1,959
Gemstones_ __ __________________ NA €80 NA 96 NA 105
Gold (recoverable content of ores, etc.)
troy ounces_ _ 135,489 43,039 w w w w
thousand short tons__ 274 72,942 284 2,418 w W
____________ do____ 225 11,912 232 13,079 562 17,894
____________________ do____ 1,057 30,013 1,112 31,830 1,108 34,264
Sand and gravel:
Construction_ _ ___________ do____  ©14,000 €36,400 16,452 39,763 21,000 €56,700
Industrial w w 6 123 6 11
ne:
Crushed _______________ 4,657 14,180  ©4,500 €14,100 7,989 23,606
Dimension - w w w w 2 93
Vermiculite _ _ _________ ____ do____ - _ w 153 - .
Combined value of asphalt (native, 1985-86),
cement (masonry), copper, iron ore (usable,
1986-87), magnesium compounds, magne-
sium metal (1986-87), mercury (1986-87),
molybdenum (1985, 1987), phosphate rock,
potassium salts, silver, sodium sulfate (nat-
ural, 1985-86), vanadium (1986-87), and val-
ues indicated by symbol W _ _ ________ XX 171,792 XX 212,330 XX 514,661
Total . ___________________ XX 312,873 XX 374,438 XX 699,864

See footnotes at end of table.
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Table-5.—Nonfuel mineral production® in the United States, by State —Continued
1985 1986 1987
Mineral . Value : Value . Value
. Quantity (oucands) QUARY (thousands) QUADLEY (thousands)
VERMONT
Gemstones_ _ _ _ _________________ NA w NA w NA $10
Sand and gravel (construction)
s thousand short tons__ €2,700 €$7,000 4,834 $11,226 €4,700 €10,800
tone:
Crushed __ _____________ do____ 1,689 7,468 €1,600 €7,600 82,159 620,400
Dimension __ ____________ - (— 116 26,346 €105 €27,075 104 30,074
bined value of asbestos, stone (crushed
granite, 1987), talc, and values indicated by
symbolW ____________________ XX 9,040 XX 9,310 XX 11,160
Total . _ ___ __ _____________ XX 49,854 XX 55,211 XX 72,444
VIRGINIA
Clays _________ thousand short tons_ _ 814 $6,977 890 $7,700 21,171 2$6,291
Gemstones_ _ _ _ ___ ______________ NA €20 NA 20 NA 20
Iron oxide pigments (crude) _ _ _short tons_ _ 2,280 w V' w w w
Lime _________ thousand short tons_ _ 633 28,103 624 27,362 699 29,435
Sand and gravel (construction) - _ __do____ 10,200 €42,000 11,670 16,488  ©€12,100 €43,400
Stone:
Crushed_ __ _____________ 51,686 221,900  ©52,000 €224,700 60,376 295,903
Dimension 10 , €10 €3,128 9 2,720
Combined value of aplite, cement, clays
(fuller’s earth, 1987 ), gypsum, kyamt.e, sand
and gravel (industrial), ta
1985 1987), vermiculite, and values mdx-
cated by symbol W XX 79,140 XX 83,639 XX 83,673
Total - _ _ _ _ _ _  _ ___________ XX 381,276 XX 393,037 XX 461,442
WASHINGTON
Cement:
Masonry _____ thousand short tons_ _ w w 6 $530 w w
Portland _ ______________ do____ w w 1,212 59,091 1,282 $63,600
. 243 $1,402 252 1,560 416 2,356
NA €200 NA 200 NA 200
12 292 w w 7 191
Sand and gravel:
Construction_ _ _ ____ ______ do_-__ 22700 €62,300 26,342 16,387 €25,300 €78,900
Industrial ______________ do____ 322 ,589 w w 294 5,186
Stone:
Crushed_ _ _ _____________ do____ 9,543 31,052 9,000 €34,100 14,754 49,618
Dimension _ _ ____________ do____ 1 53 €1 €69 * 42
Combined value of barite (1985), calcium
chloride (natural), copper (1987), diatomite,
gold, gypsum, lime, magnesium metal
(1986-87), olivine, silver, and values indi-
catedbysymbol W ___ ____________ XX 120,719 XX 204,688 XX 238,269
Total . _ _ _ _ _ _ _ ____________ XX 221,607 XX 376,625 XX 438,362
WEST VIRGINIA
Clays _ ________ thousand short tons_ _ 331 $3,342 215 $470 266 $565
Gemstones_ _ _ __ _ _______________ __ . NA 1 NA 1
t__ thousand short tons_ _ 895 w w w w w
Sand and gravel (construction) _ _ _ _do_ _ __ €900 €3,000 1,501 5,365 €1,000 €3,200
Stone (crushed) _ _ ____ _______ do____ 9,393 38,348 €9,800 €37,500 12,458 50,947
Combined value of it, lime (1985, 1987),
peat, sand and gravel (industrial), and val- .
ues indicated by symbol W __ _ ___ ____ XX 60,719 XX 86,473 XX 89,308
Total . _ _ __ _ ______________ XX 105,409 XX 129,809 XX 144,021
WISCONSIN
. . NA $15 NA $15
341 $19,001 350 19,715 393 21,733
10 w 9 w 9 w
Sand and gravel:
Construction_ _ _ _ _________ do____  °16,000 €36,000 24,913 59,325 23,900 €57,000
Industrial ______________ do____ 1,197 14,624 1,194 12,399 1,314 15,168

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued

1985 1986 1987
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
WISCONSIN—Continued
Stone:
Crushed___ ___ thousand short tons_ _ 14,496 $42,380  ©€18,700 €$57,600  ©22,757 €$71,776
Dimension _ _ _ ___ ________ do____ 22 2,733 €23 €2,878 37 3,697
Combined value of abrasives, cement, stone
(crushed traprock, 1987), and values indi-
catedbysymbol W_ _ __ ___________ XX 10,372 XX 12,600 XX 22,233
Total . ___________________ XX 125,110 XX 164,532 XX 191,622
WYOMING
Clays - ______ thousand short tons_ _ 2,302 $64,146 1,762 $51,823 22,128 2$62,031
Gemstones__ _ . _ __ ______________ NA 225 NA 225 NA 150
Gypsum_ _ ______ thousand short tons_ _ 404 3,135 w W w w
Lime ___ ________________ do____ W w 25 1,689 29 1,560
Sand and gravel (construction) _ _ _ _do_ _ _ _ €3,500 €11,000 3,377 10,977 €2,600 €9,000
Stone (crushed) __ __ _________ do____ 62,030 67,329 € €1,700 € 65,900 3,171 15,049
Combined value of beryllium concentrates
(1986), cement (masonry, 1986-87, and port-
land), clays(common, 1987), helium (Grade-
A, 1986-87), sodium carbonate (natural),
stone (crushed granite, 1985-86), and values
indicated by symbol W ____________ XX 465,275 XX 484,196 XX 557,265
Total . _ _ _ ________________ XX 551,110 XX 554,810 XX 645,055

®Estimated. TRevised. NA Not available. =W Withheld to avoid disclosing company proprietary data, value
included with “Combined value” figure. XX Not applicable.

1Production as ed by mine ship ts, sales, or marketable pr tion (including ion by producers).

2Excludes certain clays; kind and value included with “Combined value” figure.

3Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.

4Less than 1/2 unit.

SPartial total; excludes values that must be concealed to avoid dlsclosmg company proprietary data.

éExcludes certain stones; value mcluded with “Combined value” figure.

7Value excluded to avoid d pany proprietary data.

a

Table 6.—Mineral production! in the islands administered by the United States
(Thousand short tons and thousand dollars)

1985 1986 1987
Quantity Value Quantity Value Quantity Value

Area and mineral

American Samoa: Stone _ _ _ _ ______________ 2) 1 2) 400 w w
Guam:Stone_ _ _ _ __ _ __________________ 548 3,731 700 3,300 354 2,289
Virgin Islands: Stone _ _ __ _ _ ______________ 214 2,405 200 1,500 345 2,741
®Estimated. W Withheld to avoid disclosing company proprietary data.
1Production as ed by mine shig ts, sales, or marketable production (including consumption by producers).
2Less than 1/2 unit.

Table 7.—Mineral production® in the Commonwealth of Puerto Rico
(Thousand short tons and thousand dollars)

1985 1986 1987
Mineral -
Quantity Value Quantity Value Quantity Value

Cement (portland) _ . _ _______________ 962 $72,602 w w 1,296 $106,185

Clays _ o ____ 118 264 111 $223 148 318

Lime _ __ ___ ____________________ 23 3,249 24 3,291 25 3,558

Salt __ _ ________________________ 35 735 40 880 40 900

Sand and gravel (industrial) _ _ _ _ _ __ _____ __ __ 31 624 67 w
Stone:

Crushed - _____________________ 5,493 25799  ©5400 26,000 8,480 41,299

Dimension_ _ __ _ ________________ w w - _ - . -

Total® __ _ __________________ XX 102,649 XX 31,018 XX 152,260

®Estimated.  "Revised. =W Withheld to avoid disclosing company proprietary data; not included in “Total.” XX
Not applicable.
!Production as ed by mine ship ts, sales, or marketable production (including consumption by producers).
2Total does not include value of items not available or withheld.
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels
1986 1987
Mineral . Value . Value
Quantity (thousands) Quantity (thousands)
METALS
Aluminum:
Ingots, slabs,crude _ _ __ __ ___________ metric tons_ _ 209,794 $282,958 281,163 $415,003
Serap _ _ _________ d 350,858 333,187 368,492 409,686
Plates, sheets, bars, etc_ . _ __ _ _ 180,057 442,681 251,572 647,890
Castingsand forgings _ _ - __ ______________ 6,902 59,979 6,902 65,504
Aluminumsulfate _____________________ 2,749 1,180 1,857 1,535
Other aluminum compounds _ _ _ _ __ _________ 29,486 28,847 46,419 40,587
Antimony, metals and alloys, crude _ _ _ __ _____ 595 1,210 876 2,817
Baucxite including bauxite concentrate
thousand metric tons_ _ 69 12,946 201 15,232
Beryllium _______ ____________________ pounds._ _ 79,556 7,394 170,408 5,013
Bismuth, metalsandalloys - _ _ _ ______________ do_ _ _ _ 92,906 415 83,685 641
Cadmiummetal _ __ _ _ ________________ metric tons_ _ 38 188 241 660
Chromium: .
Ore and concentrate:
Exports _ __ _ ___________ thousand short tons_ _ 92 4,143 1 707
Reexports _ _ _ __ _ ___ _______________ do____ 1 511 5 352
Ferrochromium _ _ _ _ _ __ _ _______________ do____ 6 5,693 5 5,730
Cobalt (content) _ _ _ _ _ ____________ thousand pounds_ _ 631 4,726 806 7,007
Copper:
Ore, concentrate, composition metal, unrefined (copper
content) _ __ _ _ _ _____ e metric tons_ _ 194,137 215,931 149,082 195,785
Serap _ - _ do____ 136,422 123,138 108,535 104,920
Refined copper and semimanufactures _ __ ___ _ __ do____ 86,645 427,359 114,721 427,843
Other copper manufactures _ _ _ __ ___________ do____ 9,583 20,799 3,723 9,511
Ferroalloys not elsewhere listed:
Ferrophosphorous _ _ _ _ short tons_ _ 38,377 4,393 34,699 4,334
G 1Eerroalloys, nec _ _ o _____ do____ 10,029 11,561 19,073 14,938
old:
Oreand basebullion _ _ _ __ _ _ _________ troy ounces_ _ 1,440,680 512,065 1,557,794 674,658
Bullion, refined - _ - __ __________________ do____ 3554411 71,306,958 2,288,404 1,304,186
Ironore _ _ _ _ _ _ _ __ __ - _________ thousand long tons_ _ 4,482 204,738 5,013 198,254
Iron and steel:
Pigiron_ _ _ _ __ _ ____ ______________ short tons_ _ 747,051 5271 50,072 4,897
Iron and steel products (major):
Steel mill products _ _ _ __ _____________ do____ 926,521 858,386 1,093,982 949,597
Other steel products_ _ _ _ _ _ . ___ . ______ do____ 168,444 444,053 5,587 482,464
Iron and steel scrap: Ferrous scrap mcludmg rerolling .
materials, ships, boats, other vessels for scrapping
Lead: thousand short tons_ _ 11,994 1,081,626 10,670 996,145
ad:
Ore and concentrates_ _ __ _ __ _________ metric tons_ _ 4,380 1,491 8,764 3,333
Pigs, bars, cathodes, sheets, etc _ - ——do____ 12,601 13,997 10,116 11,945
Serap - - do____ 58,998 14,921 52,823 15,670
Magnesmm, metal and alloys, scrap, semimanufactured
forms,nec. _ _ __ _ o ______ short tons_ _ 43,992 122,378 48,677 130,672
Manganese:
Ore and concentrates_ _ _ _ __ _ ____ _________ do____ 41,966 3,278 63,270 4,225
Ferromanganese _ _ _ _ _ __ _ ______________ do____ 4,323 2,650 2,851 2,144
Slhcomanganese ______________________ do____ 2,004 687 697 493
tal _ o do____ 5,146 7,892 5,775 9,748
Mol bdenum
re and concentrate (molybdenum content)
thousand pounds_ _ 49,153 136,006 40,514 98,381
Metal and alloys, crude andscrap — _ _ __ _ ______ do____ 1,000 3,111 513 3,504
ire_ _ do____ 494 7,671 513 9,043
Semimanufactured forms,n.ec_ _ _ __ _________ do____ 486 9,119 282 8,167
Powder _ _ _ _ do____ 854 2,821 2,145 8,866
Ferromolybdenum _ _ _ ___ _______________ do____ 332 929 161 605
Compounds_ _ — — — = do____ 17,063 24,997 2,696 11,146
Nickel:
Primary (unwrought commercially pure, cathodes, annodes,
ferronickel, powder and flakes) __ _______ short tons_ 3,083 19,416 2,507 19,165
Wrought (bars, rods, angles, shapes, sections; plates, sheets,
strip; tubes, pipes, blanks, fittings, hollow bar, wire)
do____ 7,443 69,836 9,887 87,595
Compound catalysts and waste and scrap_ _ . - — do____ 12,743 25,643 15,525 34,213
Platinum-group metals:
andscrap _ - o _______ troy ounces_ _ 368,748 103,332 276,727 84,578
Palladium, rhodium, iridium, osmiridium, ruthenium,
osmijum (metal and alloys including scrap) __ __ _ do____ 277,172 56,753 341,362 93,626
Platinum (metal and alloys)_ _ _ _ _ ___________ do____ 104,155 41,722 90,208 46,765
Rare-earth metals: Ferrooenum and alloys _ ___metric tons_ _ 29 319 82 653
Selenium _ _ _ ____ _ __________________ kilograms_ _ 161,007 1,452 162,217 1,686
Silicon: :
Ferrosilicon _ _ _ _ _ __ __ _____________ short tons_ _ 11,331 8,306 15,049 11,647
Silicon carbide, crude and grains (including reexports)
do____ 4,254 7,197 5,254 7,825

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

1986 1987

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

METALS —Continued
Silver:
Ore, concentrates, waste, sweepings
thousand troy ounces_ _ 15,002 $85,795 15,853 $113,182
Bullion, refined _ __ ____________________ do____ 10,109 56,785 11,240 79,123
Tantalum:
Ore, metal, other forms ________ __ thousand pounds_ _ 463 15,792 416 18,665
m Powder ____ __ __ __ __________________ do____ 160 14,172 193 16,129
in:
Ingots, pigs, bars, etc.: Exports _ - __ ___ _ __ metric tons_ _ 1,547 9,742 1,318 9,456
Tinplate and terneplate _ _ _ _ ____ __________ do____ 219,074 91,793 209,526 106,156
Titanium:
Oreandconcentrate _ __ _____.________ 5,314 1,414 4,435 1,395
Unwrought and scrap metal 6,679 12,870 5,922 12,721
Intermediate mill shapes and mill products, n.e.c_ _ _do__ _ _ 3,251 70,167 4,704 84,737
T Pigmentsandoxides _ __ _________________ do____ 115,447 156,335 133,057 210,185
g s ten content):
Oreandconcentrate _ _ ______________ metric tons_ _ 34 242 2 31
Carbidepowder _ _ _ ____________________ do____ 349 9,268 383 9,063
Alloypowder_ _ _ _ _ ____ ____ ____________ do____ 951 19,779 669 13,319
Vanadium:
Ore and ate ( dium c )
thousand pounds_ _ 177 772 __ __
Pentoxide,etc _ _ _ _ __ _ _ _ _ ____ __________ do____ 3,088 6,810 2,922 5,566
- Ferrovanadium _ ______________________ do____ 1,025 4,647 872 4,081
inc:
Slabs, pigs,orblocks _ _ _ _ ___ _ ________ metric tons_ _ 1,938 3,533 1,082 2,114
Sheets, plates, strips, other forms,n.e.c_ ________ do____ 721 1,513 1,732 2,337
Waste, scrap, dust (zinccontent) _ _ _ _ _________ do____ 70,211 34,907 90,204 49,482
Semifabricated forms,nec - _ ____ __________ do-___ 3,141 3,356 7,096 12,534
Ore and concentrates_ _ ____._____________ 3,269 1,590 16,921 8,304
Zirconium:
Ore and concentrate 15,852 4,567 20,054 6,802
Oxide - ______________ 1,647 4,010 1,206 3,948
Metals, alloys, other forms 1,079 63,134 1,225 62,892
INDUSTRIAL MINERALS
Abrasives (includes reexports):
Industrial diamond, natural or synthetic:
Powderordust _ _ _ _ __ ________ thousand carats_ 51,163 89,812 56,792 92,858
Other __ _ ___ ____________________ do____ 3,564 30,313 2,542 21,592
Diamond grindingwheels _ _ _ ______________ do____ 464 5,597 493 5,964
Other natural and artificial metallic abrasives and
products _ __ ____________________________ XX '2101,207 XX 2124,984
Asbestos:
Exports:
Unmanufactured _______________ metric tons_ _ 46,897 14,401 59,136 15,818
Products_ __ ___ ________________________ XX . 162,851 XX 178,953
Reexports:
Unmanufactured - ______________ metric tons_ _ 384 119 948 331
Produets_ _ __ __ ________________________ XX 1,045 XX 1,649
garite: Natural bariumsulfate_ ___ _______ __ short tons_ _ 6,969 1,021 9,083 716
oron:
Boricacid__ _________________________ do____ 42,178 23,562 66,614 34,180
Sodium borates, refined _ - __ ______________ do-___ 624,057 161,000 608,893 243,600
Bromine compounds _ _____________ thousand pounds_ _ 28,000 23,900 48,300 18,000
Calcium:
Other calcium compounds including precipitated calcium
carbonate _ _ _ _ _ _ _ _ ______________ short tons_ _ 26,833 15,000 49,978 40,705
Chloride ___________________________ do____ 18,168 3,962 34,718 6,657
Dicalcium phosphate_ _ _ _ ________________ do____ 51,113 42,000 83,362 53,456
g«lement: Hydraulicand clinker_ _ _ _____________ do____ 58,556 9,024 52,009 9,563
ays:
Kaolin or china clay 1,583 213,373 2,026 340,475
Bentonite 581 44,607 539 40,596
Other _____ - 749 93,182 761 131,897
Diatomite_ _ ___________ - 131 32,180 139 33,075
Feldspar, leucite, nepheline sye short tons_ _ 12,000 1,024 9,634 691
Fluorspar_ _ __ _ ___ _____ ________________ do____ 16,215 1,801 2,860 340,315
Gem stones (including reexports): -
iamond __ _ _ ___ _____________ thousand carats_ _ 2,527 787,700 2,530 968,100
Pearls . ___ ________________ ______________ XX X XX 1,860
Other - _____ _ __ ____ _____________________ XX 111,700 XX 140,300
Graphite, natural _ _ _ __ ________________ short tons_ _ 7,754 3,416 12,897 6,218
Gypsum:
Crude, crushed or calcined _ _ ___ _ thousand short tons_ _ 155 15,481 127 15,629
Manufactured, wallboard and plaster articles _ _ _ _ _ _ _ _ _ _ XX 13,324 XX 16,432
Helium ______________________ million cubic feet_ _ 432 16,200 494 18,278

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

1986 1987

Mineral i Value i Value
Quantity ¢housands) WA (¢housands)

INDUSTRIAL MINERALS —Continued

Lime_ _ _ ____ __ ____________________ short tons_ _ 16,448 $4,500 12,644 $2,971
Lithium compounds:
Lithium carbonate _ _ _ _ _________ thousand pounds_ _ 11,579 15,978 12,750 16,751
Lithium hydroxide _ - _ _ _________________ do____ 6,388 11,141 6,930 11,033
Other lithium compounds _ _ _ __ _ __ _________ do____ 3,092 8,060 2,688 7,062
Magnesium compounds:
Magnesite, dead-burned _ _ _ _ _ _ _________ short tons_ _ 23,746 5,488 14,131 3,240
i Magnesite, crude, caustic-calcined, lump or ground_ _do__ _ _ 22,801 13,295 22,396 14,167
ica:
Waste, scrap,ground _ _ _ _ ________ thousand pounds_ _ 14,892 2,230 11,154 1,534
Block, film, splittings_ _ _ _ _ _______________ do____ 98 196 170 145
Manufactured, cut or stamped, built-up_ _ _ ___ ___ do____ NA 4,502 NA 4,748
Mineral-earth pigments, iron oxide, natural and synthetic
short tons_ _ 28,841 30,830 22,249 31,689
Nitrogen compounds (major) _ _ __ __ _ thousand short tons_ _ 7,154 NA 10,901
Phosphaterock ______________ thousand metric tons_ _ 7,848 211,701 8,454 194,691
Phosphatic fertilizers:
Phosphoricacid - - _ _ ___________________ 700 110,010 500 85,912
Superphosphates _ _ __ ___________ 1,233 r155,774 1,160 192,308
Diammonium phosphates 4,120 641,385 5,647 890,801
Elemental phosphorus _ _ __ 20,266 33,310 20,302 30,796
gigmehnts and compounds: Zinc oxide (metal content) _ _do_ _ __ 791 1,124 265 531
otash:
Potassiumchloride _ - _ _ __ _______________ do____ 708,357 NA 511,590 NA
Potassiumsulfate_ _ _ _ __________________ do____ 155,608 NA 230,899 NA
Quartz, crystal: .
Cultured _ _ _ _ _ __ _ _ __________ thousand pounds_ _ 324 5,686 448 6,954
SalNatural ____________________________ do____ T4 411 139 708
t:
Crudeand refined_ _ _ _ _ _ _ __ ___ thousand short tons_ _ 1,165 16,928 541 8,217
Shipments to noncontiguous territories_ _ _ _ _____ do____ 24 6,725 NA NA
Sand and gravel:
Construction:
Sand _ __ _ . ___________________ do____ 674 5,446 593 7,610
Gravel _ _ _ _ _ _ _ _ _ _ _ __ _ ____________ do____ 492 2,392 544 2,923
Industrialsand _ _ __ _ __ ____ ____________ do_ ___ 849 20,363 758 21,253
ium compounds:
Sodium carbonate_. _ _ _ __________________ do____ 2,049 241,238 2,224 253,200
Sodiumsulfate __ _ _ _ ___ _ __ _____ _______ do____ 111 10,183 122 10,554
Stone:
Crushed _ _ __ __ _____________________ do____ 2,921 36,957 3,320 26,063
Dimension _ _ __ __ __ __________________ do____ NA 14,623 NA 20,470
Sulfur,crude_ _ _ ___ __________ thousand metric tons_ _ 1,895 251,664 1,242 139,431
Talc, crude and ground_ _ _ _ _ _ _ __ __ thousand short tons_ _ 234 16,302 318 21,040
Total _ _ _ _ L __ XX 11,661,097 XX 13,439,507

TRevised. NA Not available. XX Not applicable.
INot comparable to prior years owing to regrouping of nickel forms.
2Silicon carbide (crude or in gains ) has been deducted and is shown separately elsewhere in this table.



24 MINERALS YEARBOOK, 1987

Table 9.—U.S. imports for consumption of principal minerals and products, excluding

mineral fuels
1986 1987
Mineral : Value . Value
Quantity (thousands) Quantity (thousands)
METALS
Aluminum:
Metal ____________________ metric tons_ _ 1,348,816 $1,682,907 1,245,510 $1,852,152
Serap_ _____ ___________________ do_ . __ 162,317 141,702 188,612 ,292
Plates, sheets, bars,etc _ __ ________ ___ do____ 455,531 914,305 415,211 840,409
Aluminum oxide (alumina) thousand metric tons_ _ 3,603 574,210 4,068 581,864
Antimony:
Ore and concentrate (antimony content)
short tons_ _ - 5,855 5,892 5,634 5,132
Sulfide including needle or liquated _ _ _ _ __ do____ 576 596 102 112
Metal ________________________ do____ . 7,940 15,242 9,701 18,171
Oxide_ _ _______________________ do____ 13,521 21,529 13,645 20,024
Arsenic: )
White (As;O3 content) _ _____ ____ metric tons_ _ 25,728 16,347 26,843 16,800
Metallic . __ ____________________ do____ 395 2,649 631 3,471
Bauxite,crude _ _ ___ _____ thousand metric tons_ _ 6 456 NA 9,156 NA
Berylliumore_ . ________________ short tons_ _ 1,510 1,324 2,302 1,944
Bismuth, metals and alloys (gross weight)_ _ _ _pounds_ _ 2,489,634 6,895 3,484,713 8,769
Cadmium metal _____ . ____ . metric tons_ _ 3,174 6,208 ,701 . 7,818
Calciummetal _ _ _________ __pounds_ _ 566 170 1,310 776,225 1,918
Cesium compounds and chloride _ _ __ ______ do____ 37,487 1,161 73,892 4,033
Chromium:
Ore and trate (CrO3 content) .
thousand short tons_ _ 214 21,657 229 23,774
Ferrochromium (gross weight)_ _ _ _ ___ ___ do_ . __ 388 172,694 326 150,269
Ferrochromium-silicon _ _ _ ___ _____ ___ do____ 9 5,743 8 4,920
Metal _____.__________________ do____ 4 21,647 4 24,096
Cobalt:
Metal ________________ thousand pounds_ _ 11,669 83,295 18,612 122,791
Oxide (grossweight) _ _ ______ ________ do_ _ __ 511 4,202 5,
Salts and compounds (gross weight) _ __ __ _ do____ 805 2,669 903 2,004
Columbiumeore_ _ _ _ __ __ _____ ________ do_ ___ 2,854 4,541 4,581 6,612
Copper (copper content):
Ore and concentrate_ _ _ _ _ _ __ ____ metric tons_ _ 4,232 2, 593 2,339 2,013
Matte ______ __________________ o_ __ _ 702 6,869 9,339
Blister - ___ ____________________ do____ 34,545 60, 236 24,084 41,976
Reﬁned iningots,etc _ _ _ ____ ________ do__ __ 501,984 677,010 469,181 734,725
_________________________ do____ 21,216 31,646 33,123 45,122
Ferroalloys not elsewhere listed, including spiegeleisen
short tons_ _ T 3,89 18,588 3,940 22,722
Gallium _ _____________________ kilograms. 17,202 6,954 12,490 4,874
ge{?anium _______________________ do____ 12911 7,526 17,498 10,491
old:
Ore and base bullion _ __________ troy ounces_ _ 1,948,996 677,337 1,420,200 580,025
Bullion, refined ________________"__ do____ 13,800,451 5,016,558 2,423,053 1,052,941
Hafnium__ ____________________ short tons_ _ * 76 1 180
Indium_______________ thousand troy ounces_ _ 1,380 4,633 1,522 9,796
Iron ore (usable) _ _ _ _ _______ thousand long tons__ 16,743 460,643 16,583 408,783
Iron and steel: ’
Pigiron __ __________________ short tons_ _ 294,967 42,482 354,712 52,500
Iron and steel products (major):
Steel mill products _ _~___________ do____ 20,676,642 78,019,473 20,350,816 8,567,164
Otherproducts _ _ ______________ do____ 1,257,473 1,308,091 1,020,073 1,143,999
Le %crap including tinplate _ __ thousand short tons_ _ 124 49,073 843 2,016
ad:
Ore, flue dust, matte (lead content) _ _ _ metric tons_ _ 4,604 1,344 873 308
Base bullion (lead content) _ _ _ _ _ ______ _ ds 142 114 10,827 7,239
Pigs and bars (lead content) _ _ _ _ 140,221 59,172 185,673 123,157
lalmed scrap, etc. (lead content). - 3,290 1,471 6,587 3,128
Sheets, pipes,shot _ _ _______________ 1,344 1,825 2,793 5,301
Magnesmm
Metal andscrap _ _ _ __ __________ short tons_ _ 5,192 12,010 6,832 16,223
Alloys (magnesium content) ___________ do_ ___ 1,808 7,008 2,921 8,624
Sheets, tubing, ribbons, wire, other forms (magnesium
content)_ _ _ _ __________________ do____ 2,210 5,556 2,208 6,117
Manganese:
Ore (35% or more contained manganese) _ _ _do_ _ _ _ 463,242 23,122 340,539 15,079
Ferromanganese _ _ _ _ _ _ ____________ do_ _ 395,650 120,482 367,675 113,630
Ferrosilic 1ese ( content) do__ __ 131,425 58,839 124,315 58,461
Metal ________________________ do____ 9,668 9,800 8,925 9,600
Mercury:
Compounds _ _ _ _________________ pounds_ _ 316,224 1,395 475,015 2,136
Metal _________________ 7 6—pound flasks_ _ 20,187 4,176 18,451 3,860

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

mineral fuels —Continued

1987

1986
Mineral : Value . Value
Quantity (thousands) Quantity (thousands)
METALS —Continued
Molybdenum:
Ore and concentrate (molybdenum content)
thousand pounds_ _ 1,120 $3,057 1,264 $3,109
l\)llvaStf and scrap (gross weight) _ ___ _____ do____ NA 2,870 NA X
etal:
Unwrought (molybdenum content) _ __ _do____ 191 2,510 174 2,308
Wrought (gross weight) _ _ _ ___ _____ do____ 102 2,701 158 2,801
Ferromolybdenum (gross weight) _ _ _ _____ do____ 1,599 -3,626 3,815 8,042
Material in chief value molybdenum (molybdenum
content) _ _ __ _ _ _ __ _____________ d 1,102 3,284 5,248 15,497
Ni (I'J{oinpounds (gross weight) 4,650 9,091 6,711 13,407
ickel:
Pigs, ingots, shot, cathodes 99,017 407,210 113,249 455,126
Plates, bars,etc __ __ _ __ ___________ d 6,590 53,894 ,444 54,861
Slurry ________________________ 9,170 19,281 5,241 24,754
Serap_ _ - ______ 6,795 19,581 7,567 25,133
Powder andflakes _ _ _ _ _ __ _____ 10,342 51,051 11,977 60,406
Ferronickel _ _ _ _ ____________ 37,901 53,672 45,389 57,481
Oxide_ - _____ 2,868 4,372 ,278 4,277
Platinum-group metals:
Unwrought:
Grains and nuggets (platinum)_ _ _ troy 10,465 4,758 8 368
Sponge (platinum) __ ____________ d 1,713,971 780,382 1,124,018 621,321
Sweepings, waste, scrap _ - _ _ __ ___ 737,813 95,466 24,916 106,920
Iridium_ __ __ ________________ 30,368 13,517 11,814 4,319
Palladium _ _ _ ________________ 1,387,131 174,856 1,529,161 210,670
Rhodium _ _ _ - 179,068 195,666 11,466 249,811
Ruthenium __________ 176,580 13,649 84,399 6,269
Other platinum-group metals __ _____ 32,010 9,217 17, 620 6,204
Semlmanufactured
Platinum_ _ _ _________________ 94,655 44,766 45,804 24,840
Palladium _ 114,596 14,376 151,499 22,312
Rhodium _ _ _ _________________ 1 3 829 649
Other platinum-group metals __ __ ___ 519 59 4,200 925
Rare-earth metals:
Ferrocerium and other cerium alloys _ _ kilograms_ _ 794,370 1,151 94,829 1,294
Monazite __ _ _ _ __ _____ - _____ metric tons_ _ 2,960 1,106 1,121 627
Rh Metals including scandium and yttrium_ kilograms_ _ 19,558 1,837 13,490 1,350
enium:
Metal including scrap_ — — — _ — _ _ __ ____ pounds_ _ 5,495 2,617 7,436 2,072
Ammonium perrhenate (rhenium content) _ —do____ 12,189 2,199 7,225 2,122
Selenium and sel compounds (selenium content)
kilograms_ _ 462,646 9,550 495,862 10,108
Silicon:
Metal (over 96% silicon content) __ _ _ _ short tons_ _ 40,851 65,180 36,930 74,298
si Ferrosilicon_ _ _ _ _ _ _ _ __ __ _________ do_ . __ 223,031 100,578 230,658 108,749
ilver:
Ore and base bullion _ _ __ thousand troy ounces_ 5,516 30,926 2,681 18,019
Bullion, refined - _ - ______________ do____ 125,365 688,296 67,959 460,235
Sweepings, waste,doré _ _ _ __ _ ___ _____ do____ 14,008 78,962 11,186 76,372
Tantalumore_ _ _ _ _ _ __ ______ thousand pounds_ _ 905 7,713 697 5,186
Tellurium (gross weight) _ _ _ __ _______ kilograms_ _ 30,721 911 26,700 808
Thallium' _ _ _ pounds_ _ 2,902 91 3,138 89
Tin:
Concentratz (tin content)__ _______ metric tons_ _ 3,936 13,693 2,953 9,509
Dross, sk scrap, residue, tin alloys, n.s.p.f.
do.___ 1,121 1,899 2,270 9,241
Tinfoil, powder, flitters,etc _ ___ _ _ __________ XX 1,280 XX 1,854
Tincompounds _ _ _ _ _ __ ________ metric tons.. _ 860 5,165 838 5,162
Titanium:
Hmenite? __ _________________ short tons_ _ 827,489 81,563 789,585 94,987
Rutile - _ __ do.___ 174,820 52,214 218,188 72,113
Metal __ ___ ___ o do____ 5,194 734,203 4,521 29,759
Ferrotitanium and ferrosilicon-titanium _ _ _do_ 681 1,421 1,425 2,521
Pigments _ _ _ _ _ __ _ do.___ 202,674 240,058 192,043 236,945
Tungsten ore and rate (t t tent)
metric tons_ _ 2,522 13,840 4,414 23,964
Vanadium (vanadium content):
Ferrovanadium _ _________ thousand pounds_ 1,189 6,423 685 3,777
Pentoxide _ _ _ _ _ _ __ ______ do.___ 824 3,564 457 2,210
Vanadium-bearing materials _ _ __ _ _____ do.___ 4,027 5,720 4,528 5,903

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

mineral fuels —Continued

1986 1987
Mineral : Value : Value
Quantity (thousands) Quantity (thousands)
METALS —Continued
Zinc:
Ore and concentrates (zinc content) _ _ metric tons_ _ 75,786 $19,096 46,464 $12,322
Blocks, pigs, slabs 665,126 487,030 705,985 581,221
Sheets,etc____ ______ 3,811 3,048 960 1,384
Fume (zinc content) 11 2 16 18
Wasteandscrap _ __ _ _ __ _ __________ 4,521 1,937 4,025 1,928
Drossand skimmings _ _ _ _ _ __________ do____ 6,087 3,098 6,711 3,443
Dust, powder, flakes_ _ _ _ _ _ __________ do_ _ __ 7,446 8,260 7,001 7,940
Manufactured _ _ ___ __ ____________ do_ ___ XX 1,206 XX 1,570
Zirconium:
Ore including zirconiumsand _ _ _ _ _ _ __ _ _ do_ ___ 68,764 1,836 67,917 10,243
Metal,scrap, compounds _ _ _ __ __ ____ __ do____ 3,280 18,974 4,233 25,592
INDUSTRIAL MINERALS
Abrasives:
Diamond (industrial) _ _ ____ _ _ thousand carats_ _ 45,991 110,648 48,877 95,555
ther __ _ _ _ __ . ______ XX 294,125 XX 329,105
Asbestos__ _ _ ____________ e metric tons_ _ 108,352 26,537 93,763 22,022
Barite:
Crudeand ground _ _ _ ___ _ thousand short ‘tons_ _ 767 28,858 837 29,519
Witherite _ __________________ short tons_ _ 147 18 436 144
Chemicals . __ ___________________ do____ 31,603 21,733 42,537 22,072
Boron:
Boric acid (contained boron oxide) _ _ _ __ _ _ do_ ___ 3,000 3,824 2,240 2,899
Colemanite (contained boron oxide)
. thousand short tons_ _ 16,000 8,770 8 2,763
Ulexite_ _ ______________________ do____ 42 17,766 52 20,597
Bromine (contained in compounds) _ thousand pounds._ _ 18,815 9,734 25,326 19,237
Calcium chloride:
Crude _____________________ short tons_ _ 143,328 14,403 229,964 20,917
Other ________________________ do____ , 1,264 1,282 706
Cement: Hydraulic and clinker _ thousand short tons_ _ 16,319 468,993 17,726 488,532
Clays_ _ __ _ ___ __ ______________ short tons_ _ 38,398 7,501 37,679 .
Cryolite .__ ______________________ do____ 11,344 6,959 13,605 7,693
Fe{dspar:
Crude ________________________ do____ 568 474 344 4
Groundandcrushed_ _ _ _ __ _ _____ ____ do____ 683 68 4,489 472
Fluorspar _ ______ _________________ do____ 552,785 45,675 585,901 48,429
Gem stones:
Diamond _ _ __ ___________ thousand carats_ _ 9,192 3,459,931 9,121 3,423,094
Emeralds ______________________ do_ ___ 2,157 152,396 2,075 141,575
Other _____________________________ XX 566,325 XX 524,851
Graphite,natural _ _ ______________ short tons_ _ 42,790 15,758 47,768 17,654
Gypsum:
Crude, ground, calcined_ _ _ _ thousand short tons_ _ 9,562 65,432 9,719 59,555
Manufactured __ _________________ do____ XX 115,735 XX 104,026
iqdine, crude - _ ____________ thousand pounds_ _ 3,028 17,199 2,542 17,595
ime:
Hydrated - _ ___ ______________ short tons_ _ 57,842 4,108 39,734 3,021
Other ________________________ do____ 142,865 8,129 138,171 7,558
Lithjum:
Ore _________________________ do____ 13,327 3,616 18,174 3,987
Compounds _ _ _ _ ___ ______________ do_ ___ 2,095 9,166 2,309 6,485
Magnesium compounds:
Crude magnesite_ _ _ ___ ____________ do____ 37 15 3,318 733
Lump or ground caustic-calcined magnesia _ _do_ _ _ _ 78,742 11,493 42,011 4,575
Refractory magnesia, dead-burned, fused magnesite,
dead-burned dolomite 213,135 38,906 223,555 43,539
i Compounds _ ____________________ 39,807 11,038 70,746 20,593
ica:
Waste, scrap, ground _ __ __ __ 21,962 3,549 21,142 3,928
Block, film, splittings _ _ __ ___________ do____ 1,866 T653 2,460 1,230
Manufactured, cut or stamped, built-up _ _ __do_ _ _ _ 12,105 4,859 1,645 5,125
Mineral-earth pigments, iron oxide:
Ocher, crude and refined _ _ _ _ _ _ ____ short tons_ _ 604 78 59 99
Siennas, crude and refined _ _ _ _ ______ __ do____ 144 73 289 177
Umber, crude and refined ___ __ _____ __ do____ 5,855 1,071 6,123 1,058
Vandykebrown _ _________________ do____ 572 293 1,576 342
Other natural and refined _ _ _ _______ __ do____ 845 619 1,598 769
Synthetic ______________________ do___% 28,754 19,382 32,679 18,235
Nephelinesyenite: )
Crude __ __ ____________________ do____ 2,970 205 3,720 142
Ground, crushed,etc _ _ _____________ do____ 295,836 11,075 304,965 11,259
Nitrogen compounds (major) including urea
thousand short tons_ _ 7,903 771,906 7,065 582,553

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

mineral fuels —Continued

1986 1987
Mineral : Value : Value
Quantity (thousands) Quantity (thousands)
INDUSTRIAL MINERALS —Continued
Peat:

Fertilizer-grade short tons_ _ 540,729 $68,054 500,142 $69,076
Poultry- and stable-grad d 12,367 1,452 14,373 .
Phosphates, crude and apatite_ thousand metric tons_ _ 528 22,265 464 18,816

Phosphatic fertilizers:
Fertilizer and fertilizer materials_ _ _ _ _ _ _ _ do_.__ 69 8,351 55 7,820
Elemental phosphorus __ _ ______ _____ do____ 2 3,548 4 6,609
Other _ __ ___ __________________ do_.__ 2 473 53 8,514
Pigments and salts:
Lead pigments and compounds _ _ _ _ _ metric tons_ _ 717,183 12,932 21,213 21,145
Zinc pigments and compounds_ _ _ _ _ _ __ __ do____ 57,317 47,006 68,672 60,078
Potash . _ _ _ ___________ do____ 6,933,800 385,100 6,706,200 432,700
Pumice:
Crude or unmanufactured _ _ _ ___ ___ short tons_ _ 3,488 297 17,353 2,414
Wholly or partly manufactured - _ _ _ _ - ___ do____ 509 204 1,201 380
Manufactured, ns.p.f _ _ _ __ _ ______________ XX 512 XX 899
Quartz crystal (Brazilian lascas) _ _ thousand pounds_ _ 52 51 146 157
Salt_ . _ _ _ __ ___________ thousand short tons_ _ 6,665 79,709 5,716 66,936
Sand and gravel:
Industrialsand_ _ _ _ _ _ _ _ _ _____ _____ do____ 88 1,014 104 1,071
Other sand and gravel _ _____________ do____ 205 1,412 283 2,367
Sodium compounds:
Sodium carbonate . _ _ _ _ _ _ _ _________ do____ 106 15,023 150 18,334
Sodium sulfate _ . _ __ ______________ do____ 188 13,829 138 10,363
Stone:
Crushed __ _______ 2,864 10,902 3,595 12,500
Dimension ________ XX 379,724 XX 439,278
Calcium carbonate fines _ _ _ thousand short tons_ _ 351 1,548 263 1,524
Strontium:
Minerals_ _ _ . _ _ _ . ___ short tons_ _ 33,236 3,396 42,469 3,670
Compounds _ - — — - - — do_.__ 8,495 5,871 10,004 7,307
Sulfur and compounds, sulfur ore and other forms,
nes - - - thousand metric tons_ _ 1,347 142,220 1,599 152,096
Talc, unmanufactured _ _ _ _ _ _ thousand short tons_ _ 52 8,715 53 10,348
Total® _ _ _ _ _ _ XX 31,964,000 XX 28,416,000

TRevised. NA Not available. XX Not applicable.

1Less than 1/2 unit.

2[ncludes titanium slag averaging about 70% TiOz. For details, see “Titanium” chapter.
3Data may not add to totals shown because of independent rounding.

Table 10.—Comparison of world and U.S. production of selected nonfuel mineral

commodities
(Thousand short tons unless otherwise specified)

1986 1987°
us. us.
Mineral Wocgld Lc{d S. Pe':feﬂt wﬁld US. pel’ocfent
produc- produc- produc- produc-
tion! tion pv::s‘lldc_ tion* tion pv:gs‘lg_
tion tion
METALS, MINE BASIS
Antimony (content of ore and concentrate)
short tons_ _ 64,146 w NA 61,875 - -
Arsenic trioxide®? _ _ ____ metric tons_ _ 56513 - - 54,840 __ —
Bauxite® ____ thousand metric tons_ _ 86,093 510 1 90,302 576 1
Beryl ______________ short tons_ _ 9897 6,533 66 9,480 6,062 64
Bismuth__ ______ thousand pounds_ _ 8711 w NA 8,956 NA
Chromite _ _ _ _ ___ _____________ 12327 . - 12,222 - .
Cobalt (content of ore and concentrate)
thousand pounds.. _ 107812 - . 103,246 - -
Columbium-tantalum trate (gross
weight) - _ ___ __________ do_ ___ 76,666 - _ 70,442 - —
Copper (content of ore and concentrate)
thousand metric tons_ _ 8125 1,147 14 8,475 1,256 15

See footnotes at end of table.
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral
commodities —Continued

(Thousand short tons unless otherwise specified)

1986 19877
Us. us.
Mineral World USs. percent - worlg Us. percent
produc- produc- wgfl d produc- produc- wgfl d
tion? tion produc- tion* tion produc-
tion tion
METALS, MINE BASIS —Continued
Gold (content of ore and concentrate)
" thousand troy ounces: _ 51,620 3,739 7 52,481 4,966 9
Iron ore (gross weight)
thousand long tons_ _ NA 38,862 NA NA 46,817 NA
Lead (content of ore and concentrate) B
thousand metric tons_ _ 3,376 353 10 3,454 319 9
M: 1ese ore (gross weight) _ _ _ _ _ _ _ _ 26,158 __ __ 25,101 __ __
Mercury__ _ thousand 76—pound flasks_ _ 179 w NA 179 w NA
Molybdenum (content of ore and concen-
trate) __ ______ thousand pounds_ _ 203,466 93,976 46 186,405 75,117 40
Nickel ( of ore and trate) __° 836 1 *) 867 - __
Platinumgroup metals®
thousand troy ounces_ _ 8,314 w NA 8,671 w NA
Silver (content of ore and rate)
do____ 415,929 34,524 8 429,091 39,790 9
Tin (content of ore and concentrate)
metric tons_ _ 179,377 w NA 179,713 w NA
Titanium concentrates (gross weight):
Ilmenite_ _ _ ____ ____________ 3,735 w NA 4,061 W NA
Rutile_ ___________________ 433 w NA 496 w NA
Tungsten (content of ore and concentrate)
metric tons_ _ 42,656 780 2 40,232 34 (V)
Vanadium (content of ore and concentrate)
short tons__ 32,530 w NA 34,300 w NA
Zinc (content of ore and concentrate) .
thousand metric tons_ _ 6,829 216 3 7,144 233 3
METALS, SMELTER BASIS
Aluminum (primary only) _ _ _ _ _ do_ . __ 15,341 3,037 20 16,016 3,343 21
dmium_ _ _ ________ metric tons_ _ 18,525 1,486 8 18,566 1,515 8
Cobalt ___ ___________ short tons_ _ 67,622 - — 59,391 - -
Copper smelter (primary and secondary)®
thousand metric tons_ _ 8,715 1,196 14 8,865 1,249 14
Iron, pig (shipments) _ _ ___ ________ 553,369 44,287 8 564,918 48,308 9
Lead (primary and secondary)®
thousand metric tons_ _ 5,541 995 18 5,647 1,084 19
Magnesnum (primary)_ _ ___ ________ 362 138 38 137 39
Nickel” ___________ __________ 862 2 ) 892 __ __
Selenium® ___________ kilograms_ _ 1,193,744 w NA 1,245,059 w NA
Steel,raw____________________ 783,347 981,606 10 804,164 88,472 11
Tellurium' —_ kilograms_ _ 85,436 w NA 90,305 w NA
in_______________ metric tons_ _ 191,403 103213 2 189,556 103 927 2
Zinc (primary and secondary)
thousand metric tons_ _ 6,761 316 5 7,030 343 5
INDUSTRIAL MINERALS
Asbestos___ _____________ do____ 4,050 . 51 1 4,054 51 1
Barite - _____ ________________ 5,204 11297 6 5,137 11448 9
Boronmirerals ____ ___._________ 2,687 1,251 47 2,898 1,385 48
Bromine__ _ __ ___ thousand pounds_ _ 824,380 11310,000 38 846,530 11335,000 40
gment hydraulic_ _ _ ____________ 1,100,814 1279.916 1 1,138,673 1279,501 7
ays:
Bentomte2 9,703 112,813 29 9,579 2,806 29
2,438 111910 78 2,642 112,057 78
___________________ 26,152 118 549 33 26,491 118,827 33
91,756 __ - 93,029 __ —
2,042 628 31 ,008 658 33
4 610 735 16 4,531 720 16
____________________ 5,232 78 1 5,244 80 2
Graphite ____________ 736,513 o __ 694,167 __ .
95,360 15,403 16 ,897 15,612 16
28,484 w NA 27,913 w NA
120,964 11 1214498 12 122,715 111215758 13
16,313 w NA 16,454 w NA
Mica (including scrap and ground)
thousand pounds._ _ 636,207 296,300 47 654,531 321,100 49
Nitrogen: N content of ammonia _ _ _ _ _ _ 99,275 11,499 12 102,653 13,284 13
Peat 236,505 912 * 252,465 955 *

See footnotes at end of table.
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral
commodities —Continued

(Thousand short tons unless otherwise specified)

1986 1987°
us. us.
Mineral World Us. percent World us, ~ percent
produc- produc- produc- produc-
tion! tion pv::;}_‘dc_ tion! tion p‘:-vgé}ﬂ;.
tion tion
INDUSTRIAL MINERALS —Continued
Perlite_ _ _ _ . ___________ - 1804 11507 28 1,829 11533 29
Phosphate rock (gross weight)
thousand metric tons_ _ 138740 38,710 28 145,148 40,954 28
Potash (K20 equivalent) _ _ ___ _ do____ 28158 1,202 4 29,812 1,202 4
Pumice®_ _ __ _ _ __ _____________ 11458 11554 5 11,753 11392 3
Salt - __ _____ 194720 ' 1236,703 19 195,594  111236,532 19
Sodium compounds, natural and manu-
factured:
Carbonate_ _ _ _ _ _ _ ___________ 31,179 8,438 27 32,395 8,891 27
Sulfate ___ __ _ __ ___________ 4974 812 16 5,007 805 16
Strontium® _ _ _ ________ short tons_ _ 164,809 __ __ 202,342 __ __
Sulfur, all forms
thousand metric tons_ _ 54,074 11,087 21 54,221 10,538 19
Talc and pyrophyllite_ _ ___________ 8256 1,302 16 8,310 1,349 16
Vermiculite® __ _ __ __ ___________ 579 1317 55 601 11303 50

PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data.

The reporting of world production of natural corundum was dropped from the 1987 edition of the Minerals Yearbook,
therefore, corundum no longer appears in this table. For 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. percentage of world production
cannot be reported’.,

2World total does not include an estimate for output in China.

3U.S. figures represent dried bauxite equivalent of crude ore; to the extent possible, individual country figures that are
included in the world total are also on the dried bauxite equivalent basis, but for some countries, available data are
insufficient to permit this adjustment.

4Less than 0.5%.

5Primary and secondary blister and anode copper, including electrowon refined copper that is not included as blister or

node.
®Includes bullion.
7Refined nickel plus nickel content of ferronickel and nickel oxide.
8World total does not include estimates for output in the U.S.S.R. or China.
9Data from American Iron and Steel Institute. Excludes production of castings by companies that do not report steel
ingot.
%Includes tin content of alloys made directly fromore.
1Quantity sold or used by producers.
12[ncludes Puerto Rico.






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 Trends and Developments.—Employ-
production in 1987 was $446.6 million, an ment in the minerals industry remained
increase over that of 1986 and the first relatively low for the second year even
increase in 3 years. Alabama was second in  though the overall unemployment rate
the Nation in production of bauxite and dropped to 7.9% by December. Employment
ferroalloys; third in bentonite, crusheddolo- in mining and primary metals dropped
mite, crushed marble, and fire clay; and about 10% and 2%, respectively.
fourth in masonry cement.

Table 1.—Nonfuel mineral production in Alabama?

1985 1986 1987
Mineral . Value . Value . Value
Quantity (housands) WARHY  (thousands) AR  (thousands)
Cement:
Masonry —____ thousand short tons__ 268 $18,113 267 $18,165 291 $17,626
Portland _ . —_ do____ 3,721 165,972 3,477 153,629 3,600 160,878
Clays? e do____ 1,873 13,139 2,077 14,828 2,239 16,217
Gemstones_ _ — — - — — — - — o ——— NA €1 NA 1 NA 7
Lime ______ .- thousand short tons_ _ 1,216 52,295 1,180 50,377 1,232 52,200
Sand and gravel:
Construction_ _ _ do____  ©11,000 €32,000 10,781 30,807 €10,300 €35,600
Industrial - do____ 524 4,533 433 3,388 580 5,025
Stone:
_______________ do____ 25,853 109,176  ©24,000 €120,500 30,018 146,247
Dimension _ — _ — _ _ ——————_— do____ 10 2,661 €g €968 w w
Combined value of bauxite, clays (bentonite),
salt, and value indicated by symbol W __ _ XX 8,719 XX 12,553 XX 12,843
Total — — e XX 406,609 XX 405,216 XX 446,643

epstimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with
“Combined value” figure. XX Not applicable.

1Production as ed by mine shi ts, sales, or marketable production (including consumption by producers).
2Excludes certain clays; kind and value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in Alabama in 1986, by county*

County

Minerals produced in order of value

Washington ______________________________
Undistributed® ___ _________________________

(SJland and gravel (construction).

ays.
Clgys,)bauxite, sand and gravel (construc-
ion).

ays.
Cement, sand and gravel (construction).
Clays, sand and gravel (construction).
Sand and gravel (construction), clays.
Sand and gravel (construction).

Do.
Sand and gravel (construction), clays.
Sand and gravel (construction).

Do.

Do.

Bauxite.

Cement, clays.

Clays, sand and gravel (construction).

d and gravel (construction), sand and

gravel (industrial).

Sand and gravel (construction), clays.

Cement.

Sand and gravel (construction).

Clays.

Cement, sand and gravel (construction),
sand and gravel (industrial).

Sand and gravel (construction), sand and
gravel (industrial), clays.

Clays, sand and gravel (construction).

Cement, clays.

Lime, cement, clays.

Clays, sand and gravel (construction).

Sand and gravel (construction), sand and
gravel (industrial).

Clays.

Salt, sand and gravel (construction).

Sw'l:)e (crushed and dimension), gem
stones.

£l

INo production of mineral
2Data not available by county for minerals listed.

The Tennessee-Tombigbee Waterway
handled over 4 million short tons of cargo in
1987, mainly mineral commodities. Crushed
stone was the top cargo with over 800,000
tons. Stone was being shipped from North
Alabama and from out of State to storage
yards along the waterway and to various
coastal markets.

The Port of Mobile handled 29.4 million
short tons of cargo in 1987 compared with
38.7 million tons in 1986. Mineral commodi-
ties handled at the Alabama State Docks
included exports of coal (7.1 million tons)
and imports of iron ore (1.1 million tons),
ilmenite and rutile (165,000 tons), potash
(100,000 tons), gypsum (85,000 tons), and
manganese (35,000 tons). Construction com-
modities imported through industry docks
included sand and gravel (650,000 tons),
shell (380,000 tons), and crushed stone
(130,000 tons). Other general port tonnage
imported included coal (4.0 million tons)
and cement clinker (600,000 tons).

The first phase of the Mobile Ship Chan-
nel deepening to 45 feet began at midyear.
This phase of the project will deepen the
channel from the McDuffie Coal Terminal
to the gulf, slightly more than 30 miles.

dities was reported for counties not listed.

The Department of Industrial Relations
reported that coal production for fiscal year
1987 decreased to 24.6 million short tons. Of
the coal operations, 15 were underground
and 101 were surface mines; nearly 14
million tons was produced from under-
ground mines. Each of seven mines produc-
ed in excess of 1 million tons; all were
underground.

The Alabama Development Office (ADOQ)
announced that capital investments in new
and expanding industries increased from
$1.3 billion in 1986 to $2.4 billion in 1987. In
the mineral-related sector, mining and
quarrying of industrial minerals had 1 new
operation and 8 expansions totaling $5.7
million; stone, clay, glass, and concrete
products had 3 new operations and 37 ex-
pansions totaling $34.4 million; and pri-
mary metals had 3 new operations and 46
expansions totaling $224.9 million. ADO

- also reported four companies utilized indus-

trial revenue bonds totaling $13.4 million
for expansion of their operations.
Legislation and Government Pro-
grams.—The Secretary of the Interior ap-
proved a grant of $123,000 in Federal coal
mine reclamation funds for the State of
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Alabama to be used to reclaim six iron ore
mines in the Birmingham area. The Office
of Surface Mining will assist the State
Department of Industrial Relations in clos-
ing and reclaiming these abandoned mines.
The State Lands Division of the Depart-
ment of Conservation and Natural Re-
sources manages State lands not being used
for specific purposes. In fiscal year 1987,
royalty receipts totaled $2.7 million, down
from $3.0 million in fiscal year 1986. The
sources of the receipts were $1.7 million

from oil and gas, $682,000 from coal, and
$197,000 from sand and gravel. The balance
was from permits, various fees, and ease-
ments.

The Bureau of Mines Tuscaloosa Re-
search Center conducted research on im-
proved ceramic materials, dewatering of
waste streams, fine grinding of various
minerals, and other beneficiation studies. In
addition, the Bureau conducted research on
mining safety and health directly related to
the State’s coal industry.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Industrial minerals accounted for the
bulk of the value of Alabama’s total nonfuel
mineral production. Although operating at
réduced levels, the industry optimistically
continued expansion and development.

Cement.—Masonry and portland cements
accounted for about 40% of the value of
nonfuel minerals produced in Alabama. Al-
abama ranked fourth nationally in the pro-
duction of masonry cement and sixth in
portland cement. Output of both types of
cement increased slightly over that of 1986.

Portland cement was produced at six

plants: two in Jefferson County and one
each in Marengo, Mobile, St. Clair, and
Shelby Counties. Five plants used the dry
process while one used the wet process;
eight kilns were available. Seven plants
produced masonry cement, with Cheney
Lime & Cement Co. being one of two plants
nationally that produced only masonry ce-
ment. Of the six operating companies, five
were owned by foreign interests. Expansion
and modernization projects at cement
plants announced by ADO totaled in excess
of $10 million. Improvements were also
made by Blue Circle and Citadel Cement
Corp.
Ideal Basic Industries Inc. announced
plans to reopen its Mobile plant by late 1988
basically because the fall in the value of the
dollar made its products more competitive.
The 1.5-million-short-ton-per-year plant has
been idle since 1984. Ideal will spend $3.1
million to modify the raw-material-proc-
essing and fuel-firing sections of the plant.
For the first year, production will be geared
at two-thirds of capacity. Ideal’s Dominican
Republic quarry will furnish stone until a
source of domestic stone from West Florida
can be developed.

Clays.—Common clay, fire clay, benton-
ite, and kaolin were produced in Alabama
with total output and value increasing over

that of 1986. Clays ranked fifth in mineral
value in the State in 1987 as 21 companies
mined clay at 31 pits in 18 counties. Ala-
bama ranked third in the Nation in output
of bentonite and fire clay and sixth in
kaolin.

ADO reported three expansions in the
clay industry, two in brick plants and one in
a ceramic tile plant. Total expenditure was
$275,000.

Common clay was mined by 18 companies
at 18 pits in 14 counties. Leading counties
were Jefferson, Shelby, and Sumter. Output
increased; major uses were brick, cement,
and concrete block.

CRH PLC, a company based in Dublin,
Ireland, acquired Big River Industries Inc.
for $22 million. Livlite Corp., a division of
Big River, operates a 1.2-million-cubic-yard
lightweight aggregate facility at Livingston.
CRH plans to increase capacity of the Liv-
lite plant by 50%. Livlite applied for a
permit to use waste-derived fuels for its
kilns, supplementing the coal now used.

Fire clay output and value increased over
that of 1986. Fire clay was mined by four
companies at five pits in Calhoun, St. Clair,
and Shelby Counties.

Bentonite was mined by American Col-
loid Co. at its facilities in Lowndes County
for use in drilling mud and the foundry
industry; output and value increased.

Kaolin was mined by three companies at
seven pits in Barbour and Henry Counties.
Production and value increased. Major uses
were in firebrick and other refractories.
Kaolin occurred in association with bauxite,
which was also used for refractory purposes.
Mining companies continued to operate at
reduced levels during 1987.

Lime.—Alabama ranked fifth in the Na-
tion in production of lime, which was the
third most valuable commodity produced in
the State in 1987. Four companies produced
lime in five plants in Shelby County. Out-
put of hydrated lime and quicklime increas-
ed.
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Table 3.—Alabama: Lime sold or used by producers, by use

1986 © 1987

Use Quantity Value Quantity Value
(short tons) (thousands) (short tons) (thousands)
Paperandpulp_ . _____________________ 353,523 $14,865 365,256 $15,232

Water purification ___________ - 193,744 8,395 212,251 s
Sewage treatment _ - w w 64,986 2,950

Road and soil stabilization _ __ _______________ 25,296 1,107 w

Other' - ____________ _________________ 607,678 26,010 589,255 25,059
Total __ ___ ________________________ 1,180,241 50,377 1,231,748 52,200

W Withheld to avoid disclosi

y proprietary data; included with “Other.”

ncludes acid water pgl_xtraii.zation,‘ agriculture, alkalies, aluminum and bauxite, animal and human food, basic Oxygen

steel, electric steel, fi from

ime,
hearth steel ore ation, other chemical and i

Aust:

or brine (1986), mason’s lime, oil well drilling (1986), open-
ial, other construction, other metallurgy, paint, petroleum

refining, soil stabilization, sugar refining, wire drawing, and data indicated by symbol W.

Salt.—Alabama ranked eighth nationally
in output of salt. Olin Corp. produced salt
from brine wells by solution mining a near-
surface salt dome in Washington County.
Production increased but unit values
decreased from those of 1986. Alabama
Electric Cooperative announced plans to
spend $14.9 million to develop the Nation's
first compressed-air energy storage plant at
a large salt dome. The facility will have a
26-hour running capacity and was schedul-
ed for operation by 1989. The 40-acre site is
owned by Olin, who will use the brine from
the dome in its manufacturing process.

Sand and Gravel.—Alabama produced
both construction and industrial sand and
gravel in 1987. Total sand and gravel pro-
duction was estimated to have decreased
while value increased, indicating an in-
crease in unit values.

Construction.—Construction sand and
gravel production is surveyed by the U.S.
Bureau of Mines for even-numbered years
only. This chapter contains estimates for
1985 and 1987 and actual data for 1986.
Data for odd-numbered years are based on
annual company estimates.

Construction sand and gravel ranked
fourth in terms of mineral value in Ala-
bama in 1987 with output decreasing; unit
values increased. Most operations were re-
latively small with no individual pit pro-
ducing over 1 million short tons. ADO
reported two expansions in the industry
totaling $1.2 million. Companies involved in
expansion were Donnell Sand Co., Daleville,
and Southern Silica Inc., Elmore. Friese
Materials Corp., a sand and gravel produc-
er, installed a washing and dewatering
bucket wheel at its Atmore plant.

Industrial.—Seven companies produced
industrial sand and gravel with output
increasing. Industrial sand and gravel was
used primarily by foundries for molds and
cores. All operations were relatively small
with individual output under 200,000 short
tons per year. U.S. Silica Co., Berkeley

Springs, WV, purchased Warrior Sand Co.
of Hurtsboro. Warrior produces a high puri-
ty silica sand for use in the foundry indus-
try.

Slag—Iron and Steel.—Jim Walter Re-
sources Inc., Birmingham, and Vulcan Ma-
terials Co., Fairfield and Gadsden, air-
cooled slag from blast furnaces, which was
used as road base, railroad ballast, and
asphaltic concrete aggregate. Vulcan sold
steel slag for similar uses. Output of both
remained the same as that in 1986.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only. This chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Crushed stone ranked second
in mineral value in Alabama with output
increasing over that of 1986. Mined materi-
al included dolomite, granite, limestone,
and marble. Alabama was third in the
Nation in production of crushed dolomite
and crushed marble. Crushed stone was
produced by 28 companies at 47 operations
in 20 counties. Principal production was
from Shelby, Jefferson, and Madison Coun-
ties. Crushed stone was used primarily in
cement manufacture, as concrete aggregate,
and as a road base. Eleven companies pro-
duced in excess of 1 million short tons per
year and accounted for 81% of all crushed
stone. Transportation was mainly by truck.

E.C.C. America Inc. acquired Moretti-
Harrah Marble Co.’s Sylacauga Calcium
Products Div. for $25 million. The facili
ty has a capacity of 200,000 short tons
per year of calcium carbonate that was used
by paint and polymer manufacturers.
Southern Ready-Mix Inc.,, Birmingham,
announced a $7.5 million expansion. Plans
include reactivating a stone quarry in Tar-
rant and construction of a new concrete
pipe plant. Vulcan Materials Co., Birming-
ham, and Mexico’s Grupo ICA formed a
joint venture to supply construction aggre-
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gates to gulf coast markets. A large quarry
in the Yucatan Peninsula of Mexico, capa-
ble of producing 6 million short tons per
year, will ship the material to major ports
along the gulf. Hoover Inc. opened its
new 1.2-million-short-ton-per-year quarry in

Huntsville early in the year.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 5 presents end-
use data for crushed stone produced in the
three Alabama districts depicted in figure 1.

Table 4.—Alabama: Crushed stone’ sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value

Concrete aggregate (+1-1/2 inch): Riprap and jetty stone . ___ _______________ 829 3,351
Coarse aggregate, graded:

Concrete aggregate, coarse_ 4,244 18,261

Bituminous aggregate, coarse 1,747 7,145

Bituminous surface-treatment aggregate _ _ _ _  —___________________ 1,814 5,397
Fine aggregate (-3/8 inch):

Stone sand, concrete — o 860 3,369

Stone sa.nd bituminous mixorseal _ __ __ _ _ ___ __ o __ 1,067 4,311

Screeni undemg'nabed ________________________________________ 282 892
Coarse and fine aggregates:

Graded road base or subbase _ _ _ e 2,623 9,832

Unpaved road surfacing — — - — - — 274 975

Terrazzo and e: aggregate _ _ _ _ _ _ __ _ __ 533 2,416

Crusher runorfillorwaste _ 3,145 12,291

Other construction materials® _ __ _ ____ ____________________________ 531 2,092
Agricultural: Agricultural limestone — _ 728 4,615
Chemical and metallurgical:

Cement manufacture _ _ _ _ _ _ 3,795 11,088

Lime manufacture _ _ _ __ _ 1,535 5,742

Fluxstone _ _ _ 167 827
Special:

Other fillers and extenders 555 16,773

Other miscellaneous® _ _ _ _ _ _____________________ 290 5,508
Other unspecified® _ _ 4,999 31,362

Total — o 30,018 146,247

1Includes limestone, dolomite, granite and marble.

2Includes filter stone and railroad ballast.

3Includes poultry gnt and mmeral food, other agricultural uses, asphalt fillers or extenders, mine dusting and acid
water treat

“Includes production reported without a breakdown by end use and

timat, dents

for nonresp

Table 5.—Alabama: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

U District 1 District 2 District 3
e Quantity Value Quantity Value Quantity Value
Coarse aggregate (+1-1/2inch)* ________ 392 1,106 440 2,257 __ __
Coarse aggregate, graded?®_ __ _________ w w 4,824 18,577 A ()
Fine aggregate (-3/8inch)* __ _________ w w w w . __
Coarse and fine aggregates®_ __________ 3,239 12,260 3,337 13,254 - -
Other construction _ — 3,240 12,734 1,645 6,395 —— —
Agricultural® __ _ ______ ® @ 322 1,967 @® ®
Chemlcal and metallurgical” __________ - . 5,497 17,657 . __
Special®_ __________ - __ __ 784 21,913 _— .
Other unspecified® _ _____ . 802 3,572 1,971 15,489 3,525 19,066
Total _ . - 7,673 29,672 18,820 1097,508 3,525 19,066
W Withheld to avoid disclosi pany proprietary data; included with “Other construction.”

1Includes riprap and jetty stone and filter shone
2Includes concrete aggregate (coarse), b i aggregate (

SWithheld to ‘avoid disclosi proprietary data; included with “Other unspecified.”
*Includes stone sand (concrete), stone sand (bituminous mix or seal), and fine aggregate (screen).
SIncludes graded road base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, and crusher run or fill

), bi i surface-treatment aggregate, and

or waste.
‘Includee agncultural hmestone, poultry gnt and mineral food, and other agricultural uses.
ture, and flux stone.
‘Includes mine dusting, asphalt ﬁller, whiting or whiting substitute, and other ﬁ.llers or extenders
SIncludes production reported without a breakdown by end use and timates for n
19Data do not add to total shown b of independent r

P
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Figure 1.—Aggregate-producing districts in Alabama.
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Dimension.—Output of dimension stone
decreased 12.6% from that of 1986; unit
values increased. Marble was quarried in
Talladega County, limestone from an under-
ground mine in Franklin County, and sand-
stone in Blount County.

Sulfur (Recovered).—Alabama ranked
sixth nationally in output of recovered sul-
fur. Three companies recovered sulfur from
natural-gas-processing plants in Escambia,
Mobile, and Washington Counties. Two oth-
er companies recovered sulfur from petrole-
um refineries in Mobile and Tuscaloosa
Counties. Exxon Co., Hunt Oil Co., Phillips
Petroleum Co., and Unocal Oil Co. sold
319,000 metric tons of sulfur valued at $30.6
million, a decrease in output and value.
Exxon Co. applied for an air-quality permit
to construct a natural-gas-processing facili-
ty in Mobile County. The facility was sched-
uled to start construction in 1988 and pro-
duce a byproduct of 450 long tons of sulfur
per day.

Tale.—Cyprus Industrial Minerals Co.
ground talc for use in cosmetics and phar-
maceuticals at its operations near Alpine.
Ore was obtained locally and from Mon-
tana. Cyprus started development of its
Winterboro Mine in June and was expect-
ed to reach its capacity in 1988. ADO an-
nounced expansions at the Cyprus facility
totaling $1 million.

Other Industrial Minerals.—Norton Co.,
Huntsville, manufactured artificial abra-
sives at its facility in Madison County;
abrasive-grade, high-purity fused aluminum
oxide and aluminum zirconium oxide were
produced. ADO reported Norton underwent
a $400,000 expansion during the year. Inter-
national Minerals & Chemical Corp. oper-
ated a fluosilicic acid plant at Florence.3 M
Corp.’s Specialty Chemicals Div. operated a
plant at Decatur that produced a fluoroelas-
tomer used in nonmetallic ducting-system
expansion joints. Tennessee Valley Authori-
ty and U.S.S. Agri-Chemical Inc. produced
anhydrous ammonia at plants at Muscle
Shoals and Cherokee, respectively. Annual
capacity for the two plants was 249,000
short tons. W. R. Grace & Co., Birmingham,
and Armstrong World Industries, Mobile,
expanded perlite from ore shipped from the
Western United States. Production and val-
ue increased over that of 1986. Expanded
perlite was used for horticultural purposes
and concrete aggregate. W. R. Grace, Iron-
dale, exfoliated vermiculite from ore
shipped into Alabama. Major uses were in

concrete aggregate, block insulation, loose
fill insulation, and as a soil conditioner.

METALS

Primary metal production, once one of
the most important industries in the State,
has declined over the last decade, with
employment dropping 2% in 1987. The pri-
mary metals industry in the State consisted
of aluminum, ferroalloys, and steel pro-
duction facilities and .various foundries
throughout the State.

Aluminum.—Two companies, Revere
Copper & Brass Inc., Scottsboro, and Reyn-
olds Metals Co., Sheffield, have facilities
for producing aluminum but no production
was reported. Reynolds continued to oper-
ate the Southern Reclamation Co., which
recovered aluminum from scrap cans, and
an alloy plant that produced metallic feed-
stock for aluminum cans. ADO reported
expansions by Reynolds at its secondary
aluminum and aluminum sheet facility to-
taling nearly $50 million. Additionally,
Southern Reclamation expended $125 mil-
lion upgrading its facilities. U.S. Die Cast-
ing & Development Co. upgraded its alu-
minum-casting facilities at Sheffield at a
cost of $1.6 million.

Kaiser Aluminum & Chemical Corp. clos-
ed its 23-year-old wire and cable plant in
Bay Minette. A negotiated settlement in
1984, which included a reduction in wages
and benefits, guaranteed the plant would
remain open 2 years. The closure idled 93
employees. '

Bauxite.—Alabama was one of three
States producing bauxite. Two companies
mined bauxite from pits in Barbour and
Henry Counties for use in refractories. Pro-
duction and value decreased from that of
1986. A. P. Green Refractories was closed
throughout the year and sold its reserves to
C-E Minerals Inc.

Ferroalloys.—Alabama ranked second
nationally in shipments of ferroalloys. Prod-
ucts included ferrosilicon and silicon metal.
Moore McCormack Resources Inc. complet-
ed the sale of Globe Metallurgical Inc., a
silicon and ferrosilicon producer, to a man-
agement group backed by Lee Capital Corp.,
an investment banking firm based in Bos-
ton, MA. Globe planned to continue produc-
ing silicon metal. ADO reported that Ohio
Ferro-Alloys Corp. underwent an expansion
program costing $775,000.

Iron Ore.—The Alabama Department of
Industrial Relations reported that Pickett
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Machine & Welding Co., Russellville, mined
nearly 12,000 short tons of iron ore from the
Pickett pit in Franklin County.

Iron and Steel.—Gulf States Steel Corp.,
Gadsden, and USX Corp., Fairfield, were
the only integrated steel-producing compa-
nies in the State. Minimills operating in-
cluded Birmingham Steel Corp., Commer-
cial Metals Co., and SMI Steel Inc. Demand
for minimill products remained strong.

Birmingham Steel Corp. purchased mini-
mills in Seattle, WA, and Emeryville, CA,
for a total of $37 million. The company
completed work on a $3 million finishing
mill with plans to install new rolling mill
stands by early 1988. Output of Birming-
ham Steel plants exceed 1 million short tons
per year.

CBI Services closed its plate steel fabrica-
tion plant in Birmingham early in the year
due to decreased demand. The company will
consolidate its operations at its facility in
Cordova.

Commercial Metals Co., Birmingham,
completed an $11 million expansion with
the addition of a new rolling mill. Plant
capacity was increased from 250,000 short
tons per year to 300,000 tons per year.

Gulf States Steel continued a $10 million
program to improve facilities at Gadsden.
Plans call for a new coil box for the hot-strip
mill and computer controls for the hot-strip
mill, plate mill, and galvanizing line. The
company’s problem was that the hot end of
the facility could not produce enough steel
for the finishing end. Imports of semifin-
ished slabs were required to maintain out-
put.

USX operated at less than capacity dur-

ing the year. The labor walkout that started
mid-1986 ended early in 1987. USX started
construction of its second continuous slab
caster, which will have a capacity of 1.5
million short tons per year and is scheduled
for completion by late 1988. The $200 mil-
lion project includes modernization of Fair-
field’s hot-strip mill, enabling production of
three major product lines: slab, pipe, and
flat rolled products. The caster can produce
104-inch-wide slabs, mainly for Tuscaloosa
Steel Corp.’s new rolling mill, as well as
narrower slabs for Fairfield’s strip mill.
USX'’s rolling mills at Fairfield have more
capacity at its hot end than at its finishing
end. Tuscaloosa Steel will eventually re-
ceive 400,000 short tons of slab per year to
supplement about 275,000 tons it now re-
ceives from overseas. ADO reported expan-
sions at Tuscaloosa Steel amounting to
nearly $10 million.

Other Metals.—Manganese and chromite
were ground by Prince Manufacturing Co.,
Phenix City, formerly N. K. Industries Inc.
The product was used mainly for brick
colorization. ADO reported Prince installed
a second ball mill and related equipment at
an expenditure of $120,000. Kerr-McGee
Chemical Corp. operated a synthetic rutile
plant near Mobile with output shipped to its
Hamilton, MS, plant for processing to tita-
nium dioxide pigments. Ilmenite from Aus-
tralia was used as feed; over 150,000 short
tons was imported through the Port of
Mobile.

A;State Mineral Officer, Bureau of Mines, Tuscaloosa,
2State geologist, Geological Survey of Alabama, Tusca-
loosa, AL.

Table 6.—Principal producers

Commodity and company Address Type of activity County
Aluminum (smelters):
Revere Copper & BrassInc _ _ _ _ Box 191 Plant _______ Jackson.
Rome, NY 13440
Reynolds MetalsCo ________ Reynolds Metals Bldg. —e—do______ Colbert.
Richmond, VA 23218
Bauxite: X
A. P. Green Refractories Co.,! Mexico, MO 65265_ _ _ _ _ ____ Mine and plant _ Barbour.
a subsidiary of USG Corp.

Harbison-Walker Refractories Dale Rd. ———do______ Barbour and
Co. Inc.,2 a division of Route 1, Box 58 Henry.
Dresser Industries Inc. Eufaula, AL 36027

Mullite Co. of America_ _ . ——— 901 East 8th Ave. Mines _ ______ Do.

King of Prussia, PA 19406
Cement:
Allied Products Co.® __ ______ Box 36130 Plants_ ______ Jefferson and
Birmingham, AL 35236 elby.
Blue CircleInc* __________ Box 182 Plant _______ Shelby.
Calera, AL 35040
Citadel Cement Corp_ _ _ _ ____ 2959 Paces Ferry Rd., Suite 7 —e—do______ Marengo.

See footnotes at end of table.

Atlanta, GA 30339
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Table 6.—Principal producers —Continued
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2Als0 kaolin and synthetic mullite.
3Also lime.

4Also clays and stone.

5Also sand and gravel.

€Also clays and sand and gravel.

Commodity and company Address Type of activity County
Cement —Continued
Ideal Basic Industries Inc.* __ __ 950 17th St. Plants_______ Mobile.
Box 8789
Denver, CO 80201
Lehigh Portland Cement Co __ _ Box 1882 Plant _______ Jefferson.
718 Hamilton Mall
Allentown, PA 18105
National Cement Co.Inc __ . __ Box 7348 —e—do______ St. Clair.
Mountain Brook Station
Birmingham, AL 35223
Clags:
ickerstaff Clay Products Co. Inc Box 517 Mines _ ______ Jefferson and
Bessemer, AL 35020 Russell.
Blue Circle Inc Mine _______ Shelby.
Jenkins BrickCo _ __ _______ x 91 Mines _ ______ Chilton, Elmore,
Montgomery, AL 37101 Montgomery.
Livlite Corp - - ______ wer V Mine _______ Sumter.
Livingston, AL 35470
‘erroalloys:
Interlake Inc Globe Metal- Box 348 Electric furnace _ Dallas.
lurgical Di Selma, AL 36701
Intematlonal Minerals & Chem- Garner Rd. ceedo______ Jackson.
ical Corp., TAC Alloys Div. Bndgeport, AL 35740
Ohio Ferro-Alloys Corp ee—do______ Montgomery.
Mon mery, AL 36057
Reynolds MetalsCo ____ . ___ 191 —e—do______ Colbert.
Shefﬁeld, AL 35660
Allied ProductsCo _________ Box 268 Plant _______ Shelby.
Alabaster, AL 35007
Dravo LimeCo . __________ One Gateway Center ——do_._____ Do.
Seventh Floor
Pittsburgh, PA 15222
Pig irol
Gulf States Steel Corp _ — . ____ 174 South 26th St. Furnaces and Etowah and Jeffer-
Gadsden, AL 35901 mills. son.
USXCorp — - - o Box 599 ceedo . __ Jefferson.
Fairfield, AL 35064
Jim Walter Resources Inc_ __ __ 330 1st Ave,, North Furnaces _____ Do.
Birmingham, AL 35202
t:
OlinCorp —— - 120 Lo Rd. Brinewells__ __ Washington.
Stamford 06904
Sand and gravel (1986):
Holland and Woodward Co. Inc _ Box 1947 Surface mine and Franklin
Decatur, AL 35601 plant.
R & S MaterialsInc ________ Box 3547 ee—do______ Autauga,
Montgomery, AL 36109 Elmore,
Montgomery.
Southern Industries, Radcliff Box 2068 ———do______ Mobile and Mont-
Materials. Mobile, AL 36601 gomery.
C. T. Thackston Sand & Gravel Box 3211 —e—do______ Montgomery.
Inc. Montgomery, AL 36109
Stone:
Allied ProductsCo _ _ _ _ __ Box 628 Quarries _____ Jefferson and
o g‘}abaster, AL 35007 Qu 5 e?fhelby.
Dolcito QuarryCo - x 6! arry ______ erson.
Birmingham, AL 35217
Ideal Basic IndustriesInc _ _ ___ 950 17th St. ceedo______ Monroe.
Box 8789
Denver, CO 80201
Southern Stone Co. Inc.5 _____ Box C-200 Quarries _____ Jefferson, Lee,
Birmingham, AL 35283 Shelby.
Vulcan Materials Co.8 - ______ Box 7324-A ——_do______ Calhoun, Colbert,
Birmingham, AL 35253 Etowah, Frank-
lin, Jackson,
Jefferson,
Madison,
Morgan, Shelby.
Talc:
Cyprus Industrial Minerals Co__  Alpine, AL35014 _________ —e—do______ Talladega.
1Also kaolin.






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 Divison of Geological and
Geophysical Surveys, 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 1987 was $125.3 mil-
lion; in 1986 the value was $91.5 million.
The increase was due mainly to the increas-
ed production of gold and increased value of
construction sand and gravel. Alaska rank-
ed 40th in the value of nonfuel mineral
production, improved from 42d in 1986. The
increased gold production was due to ex-
panded operations by several of the large
placer mines. The number of mechanized
placer gold mines was about 200, almost the
same as in 1986, but about 25% below the
number of mines operating in 1985.

The lawsuits against the U.S. Bureau of
Land Management (BLM) and the National
Park Service contesting their management

practices and oversight of mining oper-
ations on Federal lands continued to be of
major concern to many placer operators.
The U.S. Army Corps of Engineers was
requiring permits for mining operations on
wetlands and streams because of a request
by the U.S. Fish and Wildlife Service and
the threat of a lawsuit by an environmental
organization. A legal challenge to the min-
ing location and leasing system on State
lands was another major concern. Water-
quality guidelines and regulations of the
U.S. Environmental Protection Agency and
of the Alaska Department of Environmen-
tal Conservation caused continuing prob-
lems, especially for small-scale operators.

Table 1.—Nonfuel mineral production in Alaska?

1985 1986 1987
Mineral : Value : Value : Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Gemstones_ _ _ __ _ NA €$60 NA $25 NA $86
Gold (recoverable content of ores, etc.)
troy ounces_ _ 44,733 14,210 48,271 17,775 86,548 38,769
Sand and gravel (construction)
thousand short tons__  €29,000 63,000 21,762 61,954 27,200 €73,400
Silver (recoverable content of ores, etc.)
thousand troy ounces. _ w w w w 10 70
Stone (crushed) __ _ thousand short tons__ 1,907 8,635 €2,000 €8,500 2,033 8,945
Combined value of t (portland), tin, and
values indicated by symbol W _ __ _ ____ XX 4,164 XX 3,226 XX 4,010
Total __ _ ____ - XX 89,969 XX 91,480 XX 125,280

NA Not available.

W Withheld to avoid disclosi:

®Estimated.
“C?mbined value” figure. XX Not applicable.
Production as P "

sales, or mark

pany proprietary data; value included with
le production (including pti

1 )

by pr

ed by mine ship
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Table 2.—Nonfuel minerals produced in

Alaska in 1986, by region!
< Minerals produced .:
Region order gf value

BristolBay __ ______ Sand x;nd gravel (construc-

Cook Inlet-Susitna_ _ _ _ Gold, sand and gravel (con-
struction), cement, silver.

Copper River __ _____ Sa;d t;nd gravel (construc-

on;

Kenai Peninsula_ _ __ _

Seward Peninsula ___ _ Gold,tm,sﬂver

Southeastern — Sand and gravel (construo-

Yukon River . ______ Tra (eonstruo-
tlon).

Undistributed®_ _ _ __ _ Stone (crushed), Bem stones.

lNo A, Of o1 : 1
re] for regions not listed.
ta not available by region for minerals listed.

dities was

Trends and Developments.—There was a
sharp increase in staking of new mining
claims in 1987, following a drop from 1985
to 1986. There were 6,773 claims in 1985,
5,315 in 1986, and 8,276 in 1987. Most of the
new claims were located for precious met-
als. Total active claims dropped from 81,782
in 1985 to 68,348 in 1987, indicating aban-
donment of many base-metal claims. The
search for platinum-group metals in placer
and lode deposits continued, and interest in
lode gold and silver deposits increased.
There was more activity in the exploration
and development of placer deposits for ex-
traction by underground mining methods. -

The results of State surveys of the mining
industry were published in Alaska’s Miner-
al Industry, 1987—Special Report 41.2 This
report was produced and distributed by the
Alaska Department of Natural Resources,
Division of Geological and Geophysical Sur-
veys (DGGS) and Division of Mining; and
the Department of Commerce and Econom-
ic Development, Division of Business Devel-
opment. State surveys show nonfuel miner-
al exploration expenditures in 1987 almost
double the expenditures in 1986. Southeast-
ern, Eastern Interior, and South-Central
regions were the most active. Expenditure
on exploration in 1987 was estimated at
about $14.6 million, up from about $8.9
million in 1986. Development in 1987 was
about $99.9 million, almost four times the
$23.8 million estimate for 1986. The 1987
development outlay was the largest in any
year in the history of the Alaska mineral
industry. Principal development expendi-
tures were in the Northern, Southeastern,
and Eastern Interior regions.

State surveys estimated nonfuel mineral
production at $159.7 million in 1987, with

the value of metal production exceeding the
value of industrial mineral production for
the first time in 20 years. Gold production
was estimated to have increased more than
70% over that of 1986. In the Western
region, a large offshore dredge, two upland
floating dredges, and a large mechanized
sluicing operation accounted for the largest
increase in gold output. There were moder-
ate increases in gold production in the
South-Central and Eastern Interior regions.
Continued development of the Red Dog zinc-
lead mine north of Kotzebue and the Greens
Creek silver-gold-zinc-lead mine on Admi-
ralty Island were among the most impor-
tant mining developments in the State.

Employment.—The nonfuel mineral in-
dustries employed 3,172 people in 1987, an
increase from 2,950 people in 1986. The
State employment statistics include season-
al and year-round jobs. Distribution of these
people are as follows: mechanized gold min-
ing, 39%; construction sand and gravel,
26%; mineral development, 13%; recrea-
tional mining and assessment work, 7%;
stone, 6%; coal, 4%; mineral exploration,
3%; and miscellaneous lode and other min-
eral production, 2%.

Exploration Activities.—Exploration for
precious metals deposits was widespread in
Alaska. Most of the major projects were in
historic mining areas that were formerly
the most significant producers of placer or
lode gold.

Nonfuel mineral exploration expendi-
tures were $14.6 million, up from $8.9 mil-
lion in 1986, according to the State surveys.
About 80% of the exploration money was
used in the search for precious metals. Lode
gold activity exceeded placer activity in
each of the seven regions, with expenditures
of about $5 million in the Southeastern, $1.5
million in the Eastern Interior, $1.3 million
in the South-Central, and $1.1 million in the
Western region. About 31,300 person-days
of employment were provided by nonfuel
exploration.

Nonfuel mineral drilling footage in 1987
was 295,300, a deerease from the 1986 total
of 309,600 feet drilled. Placer drilling was
180,000 feet in 1987, down from 259,400 feet
in 1986. The decrease was mostly due to the
need for less thaw-field drilling by Alaska
Gold Co. ahead of its Nome dredges after
the extensive drilling in 1986. Placer explo-
ration drilling increased from 32,000 feet in
1986 to 50,250 feet in 1987, about evenly
divided between the Seward Peninsula
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and the Valdez Creek Mine east of Cant-
well. Alaska Gold drilled about 130,000 feet
of thaw-field holes to keep unfrozen ground
ahead of its two gold dredges. Hardrock
drilling increased to 115,100 feet, from the
50,200 feet drilled in 1986. More than 96%
of the 1987 footage was drilled on precious
metals deposits. Major drilling projects
were carried out by 16 companies, up from 8
companies in 1986. About 36,800 feet was
drilled in Southeastern Alaska and 29,000
feet in Interior Alaska.

Legislation and Government Pro-
grams.—The 52-mile Pioneer Road from the
portsite on the Chukchi Sea to the Red Dog
Mine was contracted to Enserch and fi-
nanced by the Alaska State Industrial De-
velopment and Export Authority. The State
revenue bonds will be repaid by Cominco
Alaska Inc. This road will be upgraded to
State design standards in 1988 and become
part of the DeLong Mountains Transporta-
tion System.

On March 30, the Governor assigned pri-
ority status to water-quality issues and
directed the Commissioners of Natural Re-
sources, Fish and Game, and Environmen-
tal Conservation to address Federal and
State regulatory and legal problems'that
adversely affect the mining industry. Im-
proved practices by mine operators and
regulatory actions by State and Federal
agencies had improved streamwater quality
in most placer mining areas. About 97% of
the placer mines met the Federal settleable
solids standard of 0.2 milliliter per liter.
The State turbidy standard of 5 nephelome-
tric turbidity units was met by only a few
placer mines with low amounts of clay and
silt in their sluice feeds and stripped over-
burden.

More than 20 bills and resolutions of
interest to the mineral industries were
introduced in the first session of the 1987-88
legislature. The only bill passed and signed
into law by the Governor would provide
penalties for giving false information or
making false reports. The other bills were
carried over to the second session of the
legislature.

A study group was formed by the Depart-
ment of Environmental Conservation and
the Alaska Miners Association to determine
options available to implement water-
quality regulations. Proposals by the study

group and private groups have been re-
ferred to the Attorney General for com-
pliance with the Clean Water Act. A law-
suit by the Sierra Club against BLM result-
ed in an injunction by a Federal judge in
the U.S. District Court for Alaska early in
1987. The order prohibited BLM from per-
mitting any mining operation that disturb-
ed more than 5 acres in the Beaver Creek,
Birch Creek, Chatinika River, and Forty-
mile River drainages. Preparation of envi-
ronmental impact statements on these
drainages by BLM may take up to 3 years
and halt the larger mining operations in
these areas until the injunction is with-
drawn.

The Army Corps of Engineers will require
permit applications from most mining oper-
ators for activity in the 1988 season. The
Corps will determine if the applicant will be
operating on lands under its jurisdiction
and proceed with permitting if wetlands or
streams are affected. Many miners were
concerned that permits would be available
too late for them to mine in the 1988 season.
It was unknown how much of the muskeg
that covered much of the surface of the
State would be officially classified as wet-
lands by the Corps.

The U.S. Minerals Management Service
started preparations to lease about 350,000
acres of offshore Federal lands in Norton
Sound from 8 to 12 miles south of the
Seward Peninsula and from about 52 miles
east to 14 miles west of Nome. The explora-
tion of some of the State offshore lands and
the successful recovery of placer gold from
these lands by the “BIMA” bucketline
dredge had created interest in the area.
Examination and geologic mapping of the
Steese-White Mountains National Recre-
ation Area was completed by the DGGS,
under contract to the U.S. Geological Sur-
vey (USGS). A report released late in 1987
indicated resources of gold, silver, tin, and
rare-earth elements. Placer resources in the
Steese Recreation Area were evaluated by
the U.S. Bureau of Mines. The Bureau and
the DGGS continued geologic mapping and
mineral examinations in the Haines and
Skagway areas. The Bureau continued work
in the Juneau mining district and “Gold
Belt,” the Valdez Creek project area, and on
various strategic and critical minerals proj-
ects.
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REVIEW BY NONFUEL MINERAL COMMODITIES

METALS

Gold.—Gold production reported to the
"U.S. Bureau of Mines in 1987 was 86,548
troy ounces valued at $38.8 million. This
production, reported by 15 placer and 2 lode
operators, was believed to be less than 40%
of actual 1987 production. State surveys
estimated gold production at about 229,700
ounces valued at $104.5 million, up from
160,000 ounces valued at $60.8 million in
1986. State production estimates for 1987
are “based on data compiled from 177 ques-
tionnaires returned from private compa-
nies, responses to a telephone survey of 85
companies that mine sand and gravel and 5
that extracted stone, and information pro-
vided by the Bureau of Mines, USGS, Uni-
versity of Alaska, precious metal refiners,
and consultants,” according to Special Re-
port 41. The gold was recovered by 202
placer mines and 3 small lode mines, com-
pared with 196 mechanized placer mines in
1986. The 10 largest placer mines produced
about 58% of the gold in 1987.

The State estimated 79 placer and 2 lode
mines produced 50,696 ounces of gold in
1987 in the Eastern Interior region, employ-
ing about 380 people. The largest producers
were GHD Resources Partners Ltd. on Ea-
gle Creek and V. F. Halverson with M. D.
Wolters on Mammoth Creek, in the Circle

The Western region reported 46 mining
operations that produced about 44% of
the total gold in 1987. About 70% of the
statewide increase over 1986 production
occurred in this region. The Western Gold
Exploration and Mining Co. (WestGold) op-
erated its 33-cubic-foot bucketline dredge,
the BIMA, on State offshore leases near
Nome. From June 16 to November 23, when
it went to Nome for the winter, the dredge
recovered about 36,000 ounces of gold. West-
Gold employed 124 people for production
and from 65 to 70 during the winter layup
for repair and maintenance. Alaska Gold
Co. operated two 9-cubic-foot bucketline
dredges upland on old raised beaches, em-
ploying 133 people. The company successful-
ly stripped frozen overburden in 1987 and
planned to continue the practice. Gold pro-
duction in 1987 was about double that in
1986 when one dredge did not operate.

Windfall Gold Mining Corp. mined on the
upland Third Beach, about 3 miles north of

Nome, on ground leased from Alaska Gold.
Scrapers and loaders were used to work a
complex paystreak that could not be mined
in a former operation by Alaska Gold’s
Dredge No. 3. Windfall also produced
-4+1/2-inch gravel from tailings for sale to
various users.

Several other fairly large-scale placer
mines, and many small mines, operated on
the Seward Peninsula, in the Ruby-Poor-
man District, Kaihyu Hills, Tolstoi, and
other areas.

In the Fairbanks District, 19 placers and
2 lode mines produced an estimated 21,119
ounces of gold, according to the State sur-
vey. Placer mines employed 158 people and
53 worked at lode mines. The largest opera-
tors in the district were Polar Mining Inc.
on Sheep Creek and Sphinx America Inc. on
Fish and Fairbanks Creeks. Both operators
drilled, blasted, and stripped frozen over-
burden during the winter. The heap-leach
mine on the Ryan Lode west of Fairbanks
produced about 6,100 ounces of doré bullion,
according to Citigold Alaska, recovering
about 40% of the gold on its two pads;
leaching was to continue in the 1988 season.
The Tenderfoot District reported minor pro-
duction from two drift mines and three
surface placers. Alaska Unlimited Co. op-
erated the largest placer mine in the Bonni-
field District south of Fairbanks. About 20
formerly producing placers were idle in the
Coal Creek, Kantishna, and Woodchopper
areas. The National Park Service could not
issue plans of operation until individual and
cumulative environmental impact assess-
ments were completed, as required by the
Sierra Club court case.

In the South-Central region, the State
estimated that 29 placer mines recovered
46,460 ounces of gold, employing about 250
people. The largest mine was operated by
Valdez Creek Mining Co. Inc. east of Cant-
well. Gold production in 1987 was 33,277
ounces. The company had an enclosed wash-
ing plant and operated all year with about
135 people. It reported it could operate its
washing plant, haulage, and water recy-
cling units until the temperature reached
about -35° F. At that point, operating costs
would be too high. The mine was the top
gold producer in the State in 1987. Two
mines ceased operation in the Wrangell-St.
Elias National Park because the National
Park Service could not issue permits.
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The Southwestern region produced 20,000
ounces of gold from 36 placer mines, as
reported to the State. About 130 persons
were employed. Water shortages plagued

' some operators. Placers were worked on
Ganes, Spruce, Anvil, Ester, and Yankee
Creeks in the Innoko District, and on Flat
Creek in the Iditarod District. The largest
placer in the Aniak District was operated
by Tuluksak Dredging Inc., whose 5-1/2-
cubic-foot bucketline dredge dug and wash-
ed 5,000 cubic yards per day for 140 days,
from June to the last week in October.

The Northern region reported eight com-
panies produced 7,256 ounces of gold, almost
double the mines and production in 1986.
These companies mined on Tobin Creek,
Hammond River, Gold Creek, Linda Creek,
and Archibald, Nolan, and Vermont Creeks.

The State reported five operators pro-
duced 3,400 ounces of gold in the Southeast-
ern and Alaska Peninsula regions. Gulf of
Alaska strandline beach sands were proc-
essed to recover gold and a garnet concen-
trate. The garnet product may have com-
mercial promise as an abrasive. A gold
heap-leach operation on the south side of
Ester Dome, east of Fairbanks, was being
developed. Also on Ester Dome, Citigold
Alaska continued development of a heap-
leaching operation. Already completed were
two lined 50,000-ton leaching pads, an ag-
glomerating plant, and an activated-carbon
precipitation and gold recovery unit. About
6,100 ounces of gold-silver bullion was pro-
duced in the 1987 season, and leaching was
to continue in the summer of 1988. Citigold
Alaska claimed drill-indicated reserves of 2

" million tons of ore averaging 0.13 ounce of

gold per ton along a strike length of 2,000

feet.

Placer gold development expenditures re-
ported by the State were $1.5 million, down
from $11 million reported in 1986. Most of
the expenditures were for new recovery
plants, water clarification and recycling
systems, camps, and some overburden strip-
ping. Significant developments occurred in
the South-Central, Eastern Interior, and
Western regions. There was an increase in
interest and activity in drift mining. Ten
companies reported activities ranging from
portal construction, shaft sinking, and de-
velopment drifting in drilled reserves,
through experimenting with various min-
ing methods to determine economic viabil-
ity. Five of these companies were in the
Fairbanks mining district, two in the Wise-
man District, and one each in the Innoko,

Richardson, and Livengood Districts.

Tolstoi Mining Co. continued under-
ground development of platinum-gold re-
serves and reported some production at its
mine on Boob Creek in the Innoko District,
using steam points for thawing permafrost.

Other Metals.—The Red Dog zinc-lead
mine project expended or committed about
$140 million toward development in 1987,
about 40% of the estimated 4-year develop-
ment-and-equipment cost. With the pioneer
road completed, camp facilities were in-
stalled at the minesite. Monies were obli-
gated for construction, mine and mill equip-
ment contracts, and other development
services and purchases. About 400 people
worked on the road and at the project site in
1987. In 1988, from 350 to 400 people would
be working on construction activities. Green
Construction Co. stored construction equip-
ment at the port in 1987 and would move its
units to the minesite in 1988. Green con-
tracted to build tailings and freshwater
dams, prepare the millsite, construct roads
from the airstrip to the minesite, and start
stripping the ore body.

The Red Dog Mine was owned by the
NANA Regional Corp. and operated by
Cominco Alaska. The mine is situated about
90 miles north of Kotzebue, in the Northern
region. Published reserves for the open pit
ore body were 85 million tons averaging -
17.1% zinc, 5.0% lead, and 2.4 ounces of
silver per ton. The proposed milling rate
was about 6,000 tons per day, producing
about 550,000 tons of zinc concentrate,
100,000 tons of lead concentrate, and 50,000
tons of polymetallic concentrate per year.
Cominco Alaska had placed long-term con-
tracts for processing concentrates at smelt-
ers in Canada, Europe, and Asia. Produc-
tion was scheduled to start early in 1990
and concentrate shipments to begin that
summer.

The Greens Creek Mining Co. approved
full development of the Greens Creek silver-
gold-zinc-lead mine in June. Planned pro-
duction was 1,000 tons per day from an
underground mine, using drift-and-fill and
cut-and-fill stoping methods. In 1986, a 9-
mile road was constructed from the portsite
at Hawk Inlet to the mine and millsite on
Greens Creek, and a main haulage adit was
started. In 1987, a 5-mile road was built
from Youngs Bay on the east side of Admi-
ralty Island to Hawk Inlet on the west side
of the island. Employees would commute
from Juneau to Youngs Bay by company
ferry and by bus to the mine. The mine is
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about 18 air miles from Juneau. The haul-
age adit and drifts were advanced about
2,500 feet, and about 3,000 feet of diamond
drilling was completed from underground
stations on that level. Production was
scheduled to start early in 1989 at 1,000 tons
per day. The flotation mill would have a
gravity circuit to recover coarse gold. Con-
centrates would be shipped out to various
smelters. The operating work force would
be about 200.

Development costs were estimated at
$105 million. Published proven recoverable
reserves were 3.5 million tons averaging 24
ounces of silver per ton, 0.18 ounce of gold
per ton, 9.7% zinc, and 3.9% lead, with
small amounts of copper. Greens Creek, the
operator, was a subsidiary of BP Minerals
America Inc. The joint-venture partners
were BP (53.1%), Hecla Mining Co. (28%),
CSX Oil and Gas Corp. (12.6%), and Exalas
Resources (6.3%). Amselco Minerals Inc.,
the former operator, was a subsidiary of BP
North America Inc. and was absorbed by
BP.

To promote local hire and a stable work
force, Greens Creek and the University of
Alaska Southeast established training
classes in the skills needed by the mining
and milling operations. More than 100 peo-
ple would be trained in Juneau for entry-
level jobs in 1987 and 1988. The Greens
Creek operation is situated in a nonwilder-
ness portion of the Admiralty National
Mounment and in the Tongass National
Forest. It is a good example of a mining
operation that has developed successfully
within the limits of strict environmental
regulations and constraints.

A small amount of mercury was produced
by James Wiley at the Mountain Top Mine,
about 35 miles southwest of Sleetmute.
Silver was produced as a natural alloy with
placer and lode gold. The State canvass
reported 1987 production at 54,300 ounces,
valued at $390,960, an increase from 24,000
ounces valued at $134,400 reported in 1986.

Lost River Mining recovered placer tin in
a cassiterite concentrate from Cape Creek,
on the Seward Peninsula. Production was
reported to the U.S. Bureau of Mines and to
the State. In Special Report 41, the State
published a 1987 production figure of about
288,000 pounds of equivalent refined tin,
valued at $460,000. Reported tungsten pro-
duction in 1987 was listed as 160 short ton
units valued at $11,400; in 1986, it was 120
short ton units worth $22,800.

INDUSTRIAL MINERALS

Sand and Gravel (Construction).—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains actual data for 1986 and estimates for
1985 and 1987. Data for odd-numbered years
are based on annual company estimates.

Construction sand and gravel production
was estimated at about 27.2 million short
tons valued at $73.4 million. Production in
1986 was 27.8 million tons valued at $62
million. The State survey listed production
in 1987 at 16.7 million tons valued at $42.7
million, down from 20.9 million tons worth
$75.7 million in 1986. Production and value
of sand and gravel were influenced by
intensified competition among producers, a
weak Alaskan economy, and reduced infra-
structure development on Alaska’s North
Slope oilfields. North Slope oil-related activ-
ities listed only three drill pads constructed
and minor road and other projects using
about 660,000 tons of sand and gravel.
Enserch Alaska Services mined about 2.8
million tons of aggregate, borrow, and shot
rock; 110,000 tons of sand; and 2,400 tons of
riprap to construct the Red Dog Mine road,
according to the State survey. State and
Federal road projects consumed about 40%
of the sand and gravel produced in 1987. In
the Eastern Interior region, 14 producers
reported 6 million tons of production in
1987, a decrease from 7.1 million tons in
1986. Construction for the U.S. Army Light
Infantry Division at Fort Wainwright, near
Fairbanks, helped sustain production in
this region.

The South-Central region produced about
4.3 million tons of construction sand and
gravel, considerably lower than the 5.4
million tons in 1986. Consumption decreas-
ed about 50% in the Anchorage area but
increased on outlying road rerouting and
construction projects. Anchorage Sand and
Gravel Co.’s Palmer pit supplied about one-
half of the 1.8 million tons of sand and
gravel hauled by the Alaska Railroad.
About 862,0000 tons of sand and gravel were
mined in the Southeastern region, up from
about 510,000 tons mined in 1986. Nearly
360,000 tons of mixed aggregate and fill
were used for construction projects at the
Greens Creek Mine. About 420,000 tons of
borrow and aggregate were used by the
State for road maintenance and allied
purposes.
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Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed and broken stone reported to the
U.S. Bureau of Mines in 1987 was 2 million
short tons valued at $8.9 million, little
changed from that of 1986. Values were
higher for construction in several remote
areas.

Table 3.—Alaska: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1 1/2 inch): Riprap and jettystone _ ______________________ 136 501
Fine aggregate (-3/8 mch)' Stone sand, bituminousmixorseal _ __________________ 15
Coarse and fine aggregates:
Graded road base or subbase _____________________________________ 297
Unpaved road iNg o 1,425 6,336
Crusherrunorfilorwaste - ______________ _______________________ 264
Other construction® _ _ _ _ _ ______________________________________ 134 596
Special: Other unspecified® _ _______________________________________ 205 936
T 42,033 8,945

w Wxthheld to avoid disclosing propnetary data; included with “Other Construction.”
granite,

Includes limest.

traprock, and nu.seellaneous stone.

3Includes macadam, filter stone, ts sgg::snte

(concrete), stone sand (bxtummous mix or seal), and data indicated by symbol
3Includes production reported without a breakdown by end use and esti
“Data do not add to total shown because of independent rounding.

Other Industrial Minerals.—Anchorage
Sand and Gravel continued to operate its
cement plant, using domestic clinker and
gypsum shipped to Anchorage. The compa-
ny also operated a modern concrete-block
plant and ready-mixed concrete facilities.
The State reported horticultural peat pro-
duction in 1987 at 46,000 cubic yards valued
at $299,000. In 1986, the volume reported

n%regabe (coarse), railroad ballast, stone sand

dent:

tes for

P

About 60% of the peat was produced by
Great Northern Landscaping of Fairbanks.
Gem stones produced in Alaska were jade,
soapstone, epidote crystals, petrified wood,
and various other minerals and materials in
minor amounts.

1State Mineral Officer, Bureau of Mines, Juneau, AK.
2Bundtzen, T. K, C. B. Green, R. J. Peterson, and A. F.
Seward. Alaska’s Mineral Ind , 1987. Div. of Geol. and

was 50,000 cubic yards worth $350,000. Geophys. Surv., Spec Rep. 41, 1988, 69 pp.
Table 4 —Principal producers
Commodity and company Address Type of activity Region
Cement (portland;
Anchorage Sand and GravelCo______ 1813 East First Ave. Grind and Cook Inlet-
Gold: Anchorage, AK 99501 blend. Susitna.
AlaskaGoldCo_ _ __ __ __________ Box 640 Placer-dredge Seward Peninsula.
Nome, AK 99762
Alaska Placer Development Inc. Box 81467 Placer . __ Yukon River.
(Hanneman-Knaebel Partnership). i 99708
GHD Resources PartnersLtd _ ______ ll;ox 10499 99710 ———do ___ Do.
Valdez Creek Mining Co.Inc _ _ _____ 610 East 4th Ave. ee—do ___ Do.
Anchorage, 99
Western Gold Exploration and Mining  Box 1210 Placer-dredge Seward Peninsula.
Windfall Gold Mining Co Bortia. oz Place Do
in >y x r X
Nome, AK 99762
Sand and gravel (construction):
chorage Sand and Gravel Co_ __ __ _ 1813 East First Ave. Pit __.___ Cook Inlet-
Anchorage, AK 99501 Susitna.
Central Paving Products _ _ ________ 1301 Eaut 64th Ave. Pit ______ Do.
Anchorage, AK 99501
Fairbanks Sand and Gravel Co _ _____ Box 686 Pit ______ Yukon River.
Fairbanks, AK 99707
Juneau Ready-MixInc _ __________ Box 270 Pit ______ Southeastern
Juneau, AK 99802
US.B of Land M: t Box 13,701 C St. Pit ______ Various.

Anchorage, AK 99513
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Table 4.—Principal producers —Continued
Commodity and company Address Type of activity Region
Stone: .
Alaska Railroad Corp_ _ _ _ ________ Box 107500 Pit ______ Various.
Anchorage, AK 99510
Aleutian Constructors ___________ 3909 Arctic Blvd. Quarries _ _ _ Cook Inlet-
Anchorage, AK 99501 Susitna.
Associated Sand & Gravel Co.Inc_ _ __ _ Box 3699 —eedo ___ Southeastern
Juneau, AK 99803 Alaska.
U.S. Forest Service, Region 10_ ___ ___ Box 1628 —eedo ___ Various.
Juneau, AK 99802
SouthCoastInc _______________ Box 8620 Quarry _ ___ Southeastern
Ketchikan, AK 99901 Alaska.
Yutan ConstructionCo _ __________ Box 1775 ceedo ___ Yukon River.
Fairbanks, AK 99707
Lost River Mining _ _ _ _ _ _________ Box 411 Placer ____ Seward Peninsula.

Nome, AK 99672




The Mineral Industry of
Arizona

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

By Michael N. Greeley!

Arizona’s nonfuel mineral production copper, Arizona is also among the top pro-
rose in 1987 to $1.8 billion. This represents ducers of bentonite, cement, gem stones,
an increase of more than $200 million or lime, molybdenum, rhenium, sand and
about 15% over that of 1986. Containing gravel, silver, and sulfuric acid. Copper was
diversified mineral resources, the State the principal commodity produced in terms
ranked second nationally in the value of its of value, accounting for almost $1.4 billion
nonfuel production. or about 78% of the total nonfuel mineral

Leading the Nation in the production of value produced in the State.

Table 1.—Nonfuel mineral production in Arizona!

1985 1986 1987

Mineral j Value . Value . Value
Quantity  4poysands) WA (thousands) WARY (thousands)

Clays - _______ thousand short tons_ _ 186 $1,503 201 $1,366 218 $1,905
Copper (recoverable content of ores, etc.)
metric tons__ 796,556 1,175,995 789,175 1,149,193 764,148 1,389,771

Gemstones_ _ _ __ __ ______________ NA €2,700 NA 2,533 NA 3,000
Gold (recoverable content of ores, etc.)

troy ounces_ _ 52,053 16,535 w w 95,240 42,663

Gypsum_ _ ______ thousand short tons_ _ 251 1,926 260 1,820 w w
Lead (recoverable content of ores, etc.)

- metric tons_ _ 581 244 w w __ __

Lime _________ thousand short tons_ _ 476 21,226 505 21,016 546 21,932

Molybdenum_ _ __ ___ thousand pounds_ _ 24,125 63,389 29,382 75,607 w w

Perlite _______________ short tons_ _ w w w w 49 1,361

Pumice - _ ______ thousand short tons_ _ w 2 2 30 1 7

Sand and gravel (construction) __ __do____  €37,000 €118,000 40,468 140,004  ©38,100 €141,300

Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 4,885 30,007 4,506 24,649 3,667 25,706
Stone (crushed) _ _ _ thousand short tons_ _ 5,929 23,111 €5,600 €25,100 7,712 33,999

Combined value of cement, pyrites (1985,
1987), salt (1986-87), sand and gravel (indus-
trial), stone (dimension), and values indi-
catedby symbol W _ _ __ ___________ XX 95,447 XX 118,505 XX 129,399

Total . __ __ XX 1,550,085 XX T1,559,823 XX 1,791,043

®Estimated.  "Revised. NA Not available. =W Withheld to avoid disclosing company proprietary data; value
mcluded with “Combined va]ue ﬁgure XX Not applicable.
duction as ed by mine ship ts, sales, or marketable production (including consumption by producers).
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Table 2.—Nonfuel minerals produced in
Arizona in 1986, by county!

Minerals produced
County in order of value

Apache _ ________ Clays, sand and gravel (con-
struction).

Cochise — ________ Copper, sand and gravel (con-
struction), gold, silver.

Coconino ________ Sand and gravel (construction).

Gila ___________ Copper, molybdenum, sand
and gravel (construction),
clays.

Graham_________ Sand and gravel (construction),
pumice.

Greenlee ________ Copper, gold, silver, molybde-
num, sand and gravel (con-
struction).

LaPaz__ ________ Sand and gravel (construction).

Maricopa ________ Sand and gravel (construction),
salt, gold, clays, silver.

Mohave _ ________ Sanc} dand gravel (construction),
gold.

Navajo _________ Sand and gravel (construction).

ima__ _________ Copper, cement, molybdenum,
sand and gravel (construc-
tion), silver, gold, clays, lead.

Pinal __________ Copper, sand and gravel (con-
struction), molybdenum,
gﬁd, silver, gypsum, perlite,
clays.

SantaCruz _ _ _____ Sand and gravel (construction).

Yavapai_ ________ Copper, cement, lime, molyb-

lenum, sand and gravel
(construction), silver, gyp-_
sum, clays, gold.

Yuma __________ Sand and gravel (construction).

Undistributed®_ ___ _ Stone (crushed), gem stones.

INo production of nonfuel mineral commodities was
reported for counties not listed.
ata not available by county for minerals listed.

Trends and Developments.—In general,
the mining industry began to show signs of
improvement in 1987. In a concerted effort
to cut costs, the copper producers continued
to restructure their organizations and im-
prove productivity. Acquisition was com-
mon through purchase of known copper
reserves and active production. Costly
smelter operations were either closed or
modernized and relatively inexpensive hy-
drometallurgical plants were installed or
enlarged.

Almost one-fifth of all copper produced in
the State was recovered by leaching oxide
ores and low-grade dumps. This low-cost
technology has received increasing use by
the copper companies.? The production of
copper by cementation decreased more than
30% in 1987.

These company policies and develop-
ments laid the foundation for higher profits
and dividends when the price of copper
began to rise. Miners received voluntary
disbursements and bonuses mandated by
labor contracts negotiated in 1986. Over $17
million was distributed by the copper com-
panies to approximately 6,100 workers for
1987.

Prospectors and mine developers contin-
ued to show an increased interest in the
gold potential of Arizona. Claim staking,
particularly in the western part of the
State, was heavy. Records maintained by
the Bureau of Land Management rank Ari-
zona third among the States in the number
of active claims for all commodities. Unlike
the recent past when gold was recovered
principally as a byproduct of copper or
silver mines, approximately one-half of the
production is now from primary sources.

Production of industrial minerals contin-
ued to improve in the State. Interest in
clays, gem stones, gypsum, lime, perlite,
and salt remained high. There was a mark-
ed increase in the production of crushed
stone.

Employment.—An annual average of
11,100 workers was employed in the Arizo-
na mining industry.® This figure, a slight
increase over that of 1986, includes workers
in the mineral fuels industry. Over 80% of
this total work force is in copper explora-
tion and production. The number of miners
and other employees in the copper industry,
averaging 8,900 during 1987, was reduced as
the mining companies continued cost-cut-
ting measures and exported smelting to
other States. The smelter at Douglas, owned
by the Phelps Dodge Corp., was closed
permanently on January 15.

The mining industry of Arizona provided
a total income to its workers of $422.9
million. The copper industry contributed
$254.1 million (60%) to this total. The aver-
age weekly earnings of a mining company
employee, $584, were the highest in the
State’s industrial sector.

Legislation and Government Pro-
grams.—The Arizona State Legislature
agreed in Senate bill (S) 1317 to provide
limited funds to the office of the State Mine
Inspector to locate and quantify the danger
of mine openings. Attention was to be paid
initially to mining districts close to major
urban areas.

State legislation (S. 1102) was enacted to
create, effective July 1, 1988, the new Arizo-
na Geological Survey in Tucson. This agen-
cy was formed by separating the Geologic
Branch of the Arizona Bureau of Geology
and Mineral Technology from the Universi-
ty of Arizona. The Mineral Technology
Branch remained with the university under
the administration of the College of Engi-
neering and Mines. The director of the new
agency serves officially as the State geolo-
gist and is appointed directly by the Gover-
nor of the State.
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Effective August 17, 1987, new regula-
tions governing certain location require-
ments when staking lode, placer, and mill-
site claims were promulgated by the Arizo-
na State Legislature (S. 1125). The new law
requires the location monument of a lode
claim to be placed on the center line instead
of at a corner. Monumenting requirements
have been changed to eliminate the need for
end-center monuments on placer and mill-
site claims. Additionally, government sur-
vey markers are no longer acceptable as a
claim monument.

Late in the year, an important decision
affecting mine development on State lands
was rendered by the Arizona Supreme
Court. This decision declared unconstitu-
tional the current law that sets a flat
royalty rate paid by miners who operate on
trust lands leased from the State. Until
appeals are filed and decisions made in the
courts or new legislation is passed or both,
the status of mineral leases on State lands
is thrown into uncertainty. As a further
consequence, mineral explorers are reluc-
tant to obtain new prospecting permits on
State lands.

In 1987, the U.S. Congress approved a
proposal submitted by the University of
Arizona to share the cost of establishing the
Center for Advanced Studies for Copper
Recovery and Utilization. The Federal
share is $4 million. Primary objectives of
the research are threefold: (1) in situ copper
leaching, (2) recovery of byproduct copper
leach solution, and (3) use of copper and
byproduct in the preparation of high-tech
materials. The research will be conducted
in Tucson under the direction of the Depart-
ment of Materials Science and Engineering,
College of Engineering and Mines.

The Congress also directed the U.S. Bu-
reau of Mines to evaluate several buried,
predominantly oxide, copper deposits in Ar-
izona for their amenability to in situ leach-

ing. In situ leaching was identified by the
Bureau as a modern development in tech-
nology that may have wide application for
lowering costs, increasing productivity, and
reducing environmental pollution within
the mining industry. Essentially all of 1987
was used to develop and prepare a manual
of generic in situ copper mine design and to
examine several proposed sites for field
testing.

An additional project of the Bureau was
to conduct research on solution flow model-
ing and detection. A hydrologic program
entitled MINFLO was developed and tested
at the in situ leach operation at the San
Manuel Mine (Pinal County). The leach
solutions are injected, via wells drilled from
the surface, into rubbled oxide ore. Leach-
ate is recovered in underground workings.
The MINFLO model was applied to analyze
flow characteristics of the broken ore mass
and volume discrepancies between injected
and recovered solutions.

During the year, the Bureau issued two
open file reports addressing mineral land
assessments in Arizona. These reports sum-
marized mineral evaluations of wilderness
study areas (WSA) under the jurisdiction of
the Bureau of Land Management. Base and
precious metal anomalies were described in
the Ragged Top WSA of Pima County.

The Arizona Department of Mines and
Mineral Resources published “Arizona Min-
eral Development, 1984-86” and a revised
‘“Arizona Industrial Minerals.” The Arizona
Bureau of Geology and Mineral Technology,
Geologic Branch, published ‘“Proceedings of
the 21st Forum on the Geology of Industrial
Minerals,” “Geologic Diversity of Arizona
and Its Margins,” and “Compilation of Ra-
diometric Age Determinations in Arizona.”
This State agency also issued an open file
report entitled ‘“Summary of a Workshop on
the Search for Unconventional Ore Deposits
in Arizona.”

REVIEW BY NONFUEL MINERAL COMMODITIES

METALS

Copper.—Arizona continued to rank first
in the Nation in copper production with
over 60% of the total domestic output. More
than 1.6 billion pounds was produced in
1987 and the red metal accounted for more
than three-fourths of the State’s nonfuel
mineral value. There were 12 principal
copper mine operations. Although 1987 cop-
per production in Arizona decreased slight-

ly, increasingly tight supplies resulted in a
dramatic rise in prices during the second
half of the year. There was an ultimate 21%
rise in the annual value of copper produced
as compared with that of 1986.

Several steps were taken by the produc-
ers to reduce costs and improve productivity
and competitiveness during one of the long-
est downturns ever experienced in the in-
dustry. In addition to cutting the work force
in Arizona by more than one-half, the in-
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dustry eliminated the automatic cost-of-
living adjustment and reduced benefit pro-
visions. Working from this base of labor-
related savings established in the early to
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mid-1980’s, firms rapidly initiated corporate
restructuring and innovative mining and
metallurgical technology.

Table 3.—Arizona: Material handled and copper produced at
16 leading copper open pit and underground mines

Waste maetgri,al
remove .
Ore mined (excluding material li\gal"géﬁ ‘f&:fed Total copper
i (thousand placed in leach (tho d ps produced’
ine metric tons) (ttlil‘;ﬁlsgstzd metric tons) (metric tons)
metric tons)
1986 1987 1986 1987 1986 1987 1986 1987
OPEN PIT

Morenci _ _____ 36,149 NA __ NA __ 247,756
Ray____ __ 9,874 10,859 . — 20,949 21,562 90,848 97,692
Pinto Valle; 20,172 w 79,995 NA 177,664 NA 81,664 w
Sierrita 226,928 26,481 26,413 8,957 2494 1,168 280,737 71,654
Bagdad _ _ 17,919 20,178 5,457 7,320 4,403 8,258 78,853 82,862
Inspiration - 429 13,567 NA 12,862 NA 51,021
Mission Complex 2,663 36,315 1,686 38,619 ~_ —— 19,285 338,322
Eisenhower_ __ _ 3,559 @ 3,570 @ - (W) 16,738 @

ima________ 1,410 ®) 1,19 ®) . A 12,678 ®)
San Manuel __ _ 6,103 6,749 10,343 10,448 6,103 6,165 9,945 23,573
San Xavier __ _ _ 1,374 947 763 97 . —— 7,196 4,492
Miami _____.__ - w . NA __ NA 3,451 w
SilverBell ____ - o . = __ —_ 3,244 4,954
Johnson _ ____ _ — - _ _ __ . 2,211 __
Esperanza_____ (O] - (G —— ® - G} -
Mineral Park__ _ - _— . . __ - __ 2,101
UNDERGROUND
San Manuel _ _ _ 16,332 16,352 791 __ _— - 92,126 86,616
Cyprus Casa

Grande* ____ _— . - - - - 3,221 1,045

NA Not available. W Withheld to avoid disclosing company proprietary data.

1Gross metal content.

2In 1986, owing to change of ownership, Sierrita and Esperanza have been combined to form one unit. All future

reporting will reflect this change.

In 1987, owing to a company change in reporting, Mission, Eisenhower, and Pima have been combined to form one

unit. All future reporting will reflect this change.
4Formerly Lakeshore.

Phelps Dodge Corp., the largest producer
of copper in Arizona and in the United
States, moved its corporate headquar-
ters from New York City and consolidated
much of its executive staff in Phoenix.
Cyprus Minerals Co. continued to increase
its share of copper production in the State
by purchasing the Lakeshore Mine (Pinal
County) from Noranda Mines Ltd. and re-
naming the operation Cyprus Casa Grande.
The rapidly expanding firm also established
a development unit for metal business near
Tucson. This unit is charged with identify-
ing and bringing into production new min-
ing ventures in the Southwestern States
and in Mexico. Negotiations to acquire the
idle Twin Buttes Mine in Pima County from
Park Corp. were begun toward yearend.
Magma Copper Co., the second-largest cop-
per producer in Arizona, became independ-
ent during the year when it was released
by its parent, Newmont Mining Corp.

ASARCO Incorporated continued to consoli-
date its holding adjacent to the Mission
Mine (Pima County) by acquiring the inter-
est held by the Anamax Mining Co. in the
Palo Verde (Eisenhower) Mine.

Having recognized the trend to fewer
suppliers of smelter feed, Asarco continued
to increase its self-reliance by initiating a
$13 million expansion at the Mission Com-
plex. Most of this expansion was to be
brought about through modernization of the
concentrator. When completed, it will in-
crease production capacity by 46%. Expan-
sion and modernization of Magma’s San
Manuel facility continued through 1987.
The processing capacity of the solvent
extraction-electrowinning (SX-EW) plant
will be increased to 65,000 short tons annu-
ally. Construction of a new oxygen flash
furnace and smelter retrofit proceeded rap-
idly during the year. The capital expendi-
ture plan, requiring $267 million, also
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included modernization of the concentrator,
expansion of the refinery, and development
of the deep Kalamazoo ore deposit.

Among Arizona’s producers, Inspiration
Consolidated Copper Co. was the only one to
employ solvent extraction for a full year to
recover its entire output of copper. Toward
the end of the year, the company announced
plans to expend $25 million to increase SX-
EW capacity by 25%. Phelps Dodge also
confirmed acceptance of this low-cost means
of production by completing construction of
a new $92 million SX-EW facility at Moren-
ci. This facility consists of three solvent
extraction units that supply one tankhouse
at the rate of 30,000 gallons per minute. The
complex, the largest of its type in the
United States, is designed to produce 50,000
short tons of cathode copper annually.

Interest in copper deposits that may be
amenable to treatment by solvent extrac-
tion continued to increase during the year.
These deposits are relatively abundant in
Arizona and a number of them were investi-
gated. Phelps Dodge estimated its Cochise
deposit near Bisbee to contain about 170
‘million tons averaging 0.5% copper. The
company initiated studies to determine if
this copper mineralization could be mined
economically. The Kocide Chemical Co. con-
tinued development, at a reduced rate, of
the VanDyke Mine in Gila County. Plans
call for this chiefly oxide copper deposit to
be solution-mined initially at a rate of
600,000 pounds per month of copper. Ce-
ment copper produced at the mine site will
be converted to copper sulfate for agricul-
tural fertilizers.

Gold.—Between the advent of World War
II and the mid-1980’s, the bulk of gold
production in Arizona was a byproduct of
copper mining. In 1987, primary ores of gold
became an important source of this impor-
tant metal.

The most significant new mine brought
into production during the year was the
Copperstone Mine in La Paz County. Devel-
opment of this open pit property by Cyprus
Copperstone Gold Corp. required about $14
million in capital expenditures; designed
capacity is about 60,000 troy ounces per
year.

There were several smaller surface mines
operating in the State that produced gold in
19874 J. Devins Resources continued its
operation at the U.S. Mine in Maricopa
County with gold recovered from ore heaps
by cyanide leaching. Heap leaching was also
used at the Portland Mine in Mohave Coun-

ty. Although mining operations at the Port-
land Mine were terminated in June, West-
ern States Minerals Corp. continued leach-
ing through yearend, reportedly producing
about 300 troy ounces of gold per month.

Important underground gold mines in
Yavapai County included the Gladiator-
War Eagle Mine operated by Nor-Quest
Arizona Inc., the Congress Mine under de-
velopment by Echo Bay Mines, and the
McCabe Mine being developed by the Stan
West Mining Corp. The Nor-Quest ores were
milled at a rate of approximately 100 tons
per day and the gold concentrates shipped
to the Cominco Ltd. smelter in British
Columbia. Echo Bay completed a 3,300-foot
decline ramp to development ore having a
high silica content and reportedly avera-
ging 0.3 troy ounce of gold per short ton.
The ore to serve as a flux was to be shipped
to the Phelps Dodge smelter at Playas, NM.
Stan West Mining continued to develop its
gold-bearing, multimetal McCabe Mine in
Yavapai County. This relatively deep mine
was being prepared to supply a concentra-
tor, also under construction, with a daily
feed of 500 short tons.

Placer gold was produced intermittently
at several localities. The principal oper-
ations were in the counties of Maricopa,
Pima, and Yavapai. Tailings shipped as
copper-smelter flux also provided minor
gold production to the State total.

Although western Arizona received the
most intense exploration for gold, extensive
investigation and development occurred
throughout much of the State. Among the
particularly active lode sites were the Gold
Bug, Pilgrim, and Van Deeman Mines in
Mohave County; the United Verde Exten-
sion and Vulture Mines in Yavapai County;
the Mystic Mine in Maricopa County; the
Gold Prince Mine in Cochise County; and
the Margarita Mine in Santa Cruz County.

Molybdenum.—During 1987, the third-
largest producer of molybdenum in the
Nation was Arizona. All of the metal is
recovered as a coproduct or byproduct of
copper production.

Despite the relatively minor change in
copper production during 1987, compared
with that of 1986, the amount of molybde-
num recovered during this year decreased
over 50%. Of the five mines producing
molybdenum in the State, the Cyprus Sier-
rita operation was the largest.

Silver.—Production of silver in Arizona
declined almost 19% from the total of last
year. Most of this reduction occurred in the
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Pima mining district southwest of Tucson.
Because of a higher, average annual price,
however, the total value of the State’s silver
production increased.

In Arizona, the recovery of silver is gener-
ally dependent on the production of copper
since it is chiefly a byproduct of copper
refining. In addition to important amounts
of silver recovered from mill tailings that
are fed by several properties to copper
smelters, substantial silver is reported from
the silicaflux ore mined underground at
the Ash Peak Mine in Greenlee County.
This mine produced material averaging
from 5 to 6 troy ounces of silver per short
ton at a rate of about 200 short tons per day.
The Reymert Mine of Pinal County pro-
duced similar-grade fluxing ore at a rate of
about 1,000 short tons per week. Tailings
produced by a recent operator at the Con-
tention Mine of Cochise County were wash-
ed to recover residual coproducts of silver
and gold. Capacity of the plant was about 40
to 60 short tons per hour.

Other Metals.—The Sierrita Mine in
Pima County was the only domestic produc-
er of rhenium in 1987. The metal, occurring
as a trace element in molybdenite, is recov-
ered as ammonium perrhenate by roasting
the molybdenum concentrates. The relative-
ly small, but high-grade, deposits of urani-
um in northern Arizona were the source of
about 40% of U.S. production during the
year. Five mines, located in Coconino and
Mohave Counties, were either in production
or under development by Energy Fuels
Nuclear Inc. With the exception of trace
metals recovered at copper refineries, there
was no recorded production of other metals
in the State.

INDUSTRIAL MINERALS

Cement.—In 1987, cement production
represented a significant percentage of the
State’s total nonfuel mineral value. This
production ranks it close to the top third of
all the States. Of the two Arizona produc-
ers, the largest annual capacity (1,100,000
short tons) is held by Arizona Portland
Cement Co. During the year, the Phoenix
Cement Co., a division of Gifford-Hill & Co.,
was sold to the Salt River Pima-Maricopa
Indian Community.

Clays.—In terms of total value, clay min-
ing contributes a relatively small amount to
the nonfuel mineral production of Arizona.
The industry, however, has grown signifi-
cantly. Mine production increased about 9%
during 1987, with an impressive value in-

crease of over 39%. Enhancing the value is
the production of high-quality specialty
clays such as swelling and nonswelling
bentonite mined in central and northeast-
ern Arizona. The most recently developed
bentonite property, the Burro Creek Mine
(Yavapai County), began operation in 1987.
It shipped a small tonnage of saponite, a
magnesium-bearing bentonite, to be used as
a viscosifier in paint.

Gem Stones.—Arizona ranked third na-
tionally in the production of gem stones. In
addition to its well-known agate, malachite,
peridot, petrified wood, and turquoise, the
State also produces an unusual blue, fire
opal from Santa Cruz County. Arizona’s
share of national gem stone production was
14% in 1987, a notable decrease from that of
1986.

Lime.—Production of lime in the State
increased by about 8% compared with that
of 1986. Domestically, Arizona ranks 11th in
total production. The State’s two limestone
quarries and lime plants are owned by
Chemstar Inc. Total production capacity is
approximately 2,800 tons per day. During
1987, the Nelson plant in Mohave County
was equipped with a facility to hydrate
lime. Hydrated lime, in competition with
cement, is used increasingly as an additive
in asphalt pavements to slow aging charac-
teristics and to reduce moisture damage.

Perlite.—There was a sharp increase in
perlite production during the year. Two
mining firms operated surface pits in east-
ern Pinal County and supplied a variety of
markets out of State. Although Arizona
ranked second after New Mexico, its pro-
duction is relatively small.

Sand and Gravel (Construction).—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only. This chapter
contains actual data for 1986 and estimates
for 1985 and 1987. Data for odd-numbered
years are based on annual company esti-
mates.

Arizona ranked among the top five pro-
ducers of sand and gravel in the United
States. Although estimates indicate a de-
cline in production from that of 1986 of
almost 6%, the sand and gravel industry
was valued at $141.3 million in 1987. Most
production is concentrated in the urban
areas of Phoenix and Tucson. Increasing
demand, however, occurs in growing areas
such as Casa Grande and Sierra Vista.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
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years only. This chapter contains actual
data for 1985 and 1987 and an estimate for
1986. Data for even-numbered years are
based on annual company estimates.
During 1987, production of crushed stone
in Arizona increased more than 37% over
estimated production in 1986. This produc-
tion was valued at almost $34 million.

quarries and 25 controlled by Government
entities. Five firms accounted for over 80%
of the private production.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 5 presents end-
use data for crushed stone produced in the
three Arizona districts depicted in figure 1.

There were 27 privately operated stone

Table 4.—Arizona: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1-1/2 inch): Filterstone - _ _ ____ __ _____________________ w 1,178
Coarse aggregate, graded: Concrete aggregate,coarse ___ _ ____________________ 359 679
Fine aggregate (-3/8 inch); Screening, undesignated _ _ _ _ ___ _ _________________ 81 241
Coarse and fine aggregates:
Gradedroad baseorsubbase _ ___ _________________________________ 376 1,078
Unpaved road surfacing _ _ _ . _ ____________ ______________________ 368 1,987
Terrazzo and exposed aggregate _ __ ___ _ ___ _________________________ 387 1,462
Other construction®  _ _ ______ ____________________ 1,993 11,015
Chemical and metallurgical:
Cement manufacture _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ 2,116 7,819
Fluxstone __ _ __ _ _ _ __ _ __ _ ( 120
Special: Other unspecified* ___ _ ____________________________________ 1,655 8,391
Total® _ _ __ 7,712 33,999

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

1Includes limestone, dolomite, marble, granite, sandstone, and volcanic cinder and scoria.

2[ncludes riprap and jetty stone, bituminous aggregate (coarse), stone sand (concrete), stone sand (bituminous mix or
seal), combined coarse and fine aggregates, and crusher run or fill or waste and data indicated by symbol W.

3Withheld to avoid disclosing company proprietary data; included with “Special: Other unspecified.”

4Includes roofing granules, production reported without a breakdown by end use and estimates for nonrespondents.

5Data may not add to totals shown because of independent rounding.

Table 5.—Arizona: Crushed stone! sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

U District 1 District 2 District 3
se
Quantity Value Quantity Value Quantity Value
Coarse aggregate (+1-1/2inch)® _ ___ ____ __ __ w w w w
Coarse aggregate, graded®_ ___ ________ * * w w w w
Fine aggregate (-3/8inch)® ___________ . . 35 60 127 699
Coarse and fine aggregates®___ ________ __ . 254 1,863 1,024 3,785
Other construction _ _ _ _ _ _ __________ - — 25 107 2,122 10,570
Chemical and metallurgical” __________ * * 30 120 ®) ®)
ial®_ _ _ - - . —— ®) ®)
Other miscellaneous _ _ _ _ _ __________ __ - - - 1,297 4,290
Other unspecified®________________ 1,771 6,822 179 696 837 4,947
Total _ _ _ _ _ 1,771 6,822 523 2,846 5,407 1124,290

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

1Excludes 10,950 short tons, valued at $42,000 not reported by county.

2Includes riprap and jetty stone and filter stone.

3Includes concrete aggregate (coarse) and bituminous aggregate (coarse).

4Withheld to avoid disclosing company proprietary data; included with “Other unspecified.”

5Includes stone sand (concrete), stone sand (bituminous mix or seal), and fine aggregate (screen).

¢Includes graded road base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, and crusher run or fill
or waste.

7Includ t facture and flux stone.
8Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.”
®Includes roofing granules.
101ncludes production reported with a breakdown by end use and estimates for nonrespondents.
11Data do not add to total shown because of independent rounding.
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Figure 1.—Aggregate-producing districts in Arizona.

Other Industrial Minerals.—Although
the combined value of a number of other
commodities produced in Arizona is less
than 1% of the total, the commodities are
important to the citizens and the economy
of the State. These industrial mineral prod-
ucts include diatomaceous earth, gypsum,
pumice, pyrites, salt, industrial sand, di-
mension stone, sulfuric acid, and zeolites.

Diatomite was mined and processed at
the Whitecliffs Mine in Pinal County. Pro-
duction for industrial filler markets began
in 1986; plant capacity is rated at 75 short
tons per day.

The gypsum industry in Arizona, support-
ing three mining companies, produced for a
variety of agricultural and manufacturing
uses. Pumice, produced in Coconino, Gila,
and Yavapai Counties, was used in light-
weight masonry, textile abrasives, and pet
waste absorbent. Pyrite concentrates were
obtained from the Magma Mine in Pinal
County and sold to pigment markets.

Salt was solution-mined from the Luke
deposit in Maricopa County. The salt is
marketed principally to agricultural and
industrial users. After the salt is removed,
the underground solution cavities are used
to store butane and propane.

Continued production of well-rounded
and well-sorted quartz sand (industrial
sand) occurred at the Houck Mine in
Apache County. This relatively high-value
commodity has been used chiefly for hy-
draulic fracturing applications.

Sulfuric acid, as a byproduct of metal
smelters and roasters in the United States,
was produced in greatest quantity at Arizo-
na’s copper smelters. The total, 1,199,701
short tons, produced in this manner repre-
sented over 35% of the Nation’s byproduct
sulfuric acid.

W. R. Grace and Co. produced exfoliated
vermiculite at its plant in Maricopa County.
The crude vermiculite was shipped into the
processing facility from out of the State,
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and the final product was used primarily in
fireproofing, insulation, and aggregate ap-
plications.

Two relatively small industrial mineral
industries in Arizona that may eventually
become larger are the production and mar-
keting of dimension stone and zeolites. The
State has large reserves of both and the
diversity of dimension stone is impressive.
Approximately six companies quarry di-
mension stone and supply various users
nationwide. Similarly, as technology devel-
ops new markets for the zeolite group of
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minerals, the Bowie chabazite deposit (and
others like it) will increase its production.
In 1987, four mining firms shipped from
this deposit, which straddles the Cochise-
Graham County line.

1State Mineral Officer, Bureau of Mines, Tucson, AZ.

2Beard, R. R. The Primary Copper Industry of Arizona
in 1987. Arizona Dep. Mines and Miner. Resour. (Phoenix),
Feb. 1989, 75 pp.

3Leaming, G. F. The Copper Industry’s Impact on the
Arizona Economy 1987. West. Econ. Anal. Cent. (Marana,
AZ), June 1988, 32 pp.

4Mine files of the Arizona Department of Mines and
Mineral Resources (Phoenix).

Table 6.—Principal producers

Commodity and company Address Type of activity County
Cement:
Arizona Portland Cement Co., a Box 338 Quarry and dry-process, Pima.
division of California Portland Rillito, AZ 85654 4-rotary-kiln plant.
Cement Co.,a subsuhary of
CalMat Co.!
Salt River Pima-Maricopa Commu- Box 428 Quarry and dry-process, Yavapai.
nity (forrnerly Phoenix Cement Clarkdale, AZ 86324 3-rotary-kiln plant.
Co.t
Cmder (volcanic):
Cinder SalesInc_ _____ Old Highway 66 Quarry —___________ Coconino.
Box 2796
Flagstaff, AZ 86003
Superlite Builders Suppl{ a subsid- Box 40159 Open pit mine and crushing Do.
iary of U.S. Industries Inc. Flagstaff, AZ 86004 plan
glildmg ProductsCo_ __ _ _____ 4850 West Buckeye Rd. Open pitmines_ - _ _ ____ Navajo and
Phoenix, AZ 85043 Yavapai.
Clmton-Camlgbell Contracting Inc. 1814 South 7th Ave. e——do_ Maricopa and
(formerly Phoenix Brick Yard) Phoenix, AZ 85007 Pima.
Harshaw/Filtrol Partnershlp of Box 155 Surface strip mine_ ___ _ _ Apache.
Kaiser Al & Ch Sanders, AZ 86512
Corp. and Chevron Corp.
McKusick MosaicCo . _ ______ Route 1, Box 35-D Surfacemine_ ________ Gila.
Globe, AZ 85501
United Dessicants, a division Box 32370 Surface strip mine_ _ _ __ _ Apache.
o of United Catalyst Inc. Louisville, KY 40232 .
pper:
ASARCO Incorporated:
HaydenUnit ___ ________ Box 98 Smelter and acid plant _ _ _ Gila.
Hayden, AZ 85235
Mission Complex® 45______ Box 1 Open pit mines and mill _ _ Pima.
Sahuarlta AZ 85629
RayUnit®%€___________ Box 9 Open pit mine, leach Gila and
Hayden, AZ 85235 dumps, precipitation, sol- Pinal.
vent extraction-elec-
trowinning plants.
Silver Bell Unit _________ Marana, AZ 85653_ _ _ _ _ Leach dumps and precipita- Pima.
tion plant.
C}at::s Metals Co., a division of
rus Minerals Ccoo 56 _ Box 245 Ope ill, di Y.
Cyprus Bagdad r Co. X n pit mine, mill, dump avapai.
¥prus Bagdad Coppe Bagdad, AZ 86321 leach, solvent extraction-
electrowinning plant.
Cyprus Casa Grande _ . __ Box C9 In situ mine and solvent Pinal.
Casa Grande, AZ 85222 e:l(;;action-electrowinning
plant.
Cyprus Mineral Park _ _ __ __ Box 6249 Dump leach and precipita- Mohave.
Kingman, AZ 86401 tion plant.
Cyprus Sierrita Corp3 56 ___  Box 527 Open pit mine, mill, leach Pima.
Green Valley, AZ 85622 dumps, precipitation
plant, solvent extraction-
electrowinning plant.
Box 1559 Open pit mines, mill, dump Gila.

Inscx:)iration Consolidated Copper

See footnotes at end of table.

Claypool, AZ 85532

leaching, precipitation
and solvent extraction-
electrowinning plants,
smelter, sulfuric acid
plant, refinery, con-
tinuous-cast rod plant.
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Table 6.—Principal producers —Continued
Commodity and company Address Type of activity County
Copper —Continued
Magma Copper Co.
San Manuel Dnv 13567 Box M Underground mine, mill, Pinal.
San Manuel, AZ 85631 in situ and heap leachmg,
solvent extraction-
electrowinning, acid
plant, smelter, refinery,
continuous cast copper
plant.
Pinto ValleyDiv_ _ __ _____ Box 100 Open pit mine, mill, leach Gila.
Miami, AZ 85539 dumps, in situ leach, sol-
vent extraction-elec-
trowinning plant.
Phelps Dodge Corp.:
Corporate Headquarters _ _ _ _ 2600 North Central Ave.
Phoenix, AZ 85004-3015
Copper Queen Branch _ ____ Highway 92 Leach dumps, in-place Cochise.
Bisbee, AZ 85603 l(-iachi.ng, precipitation
plant.

Morenci Branch35€ _____ _ Morenci, AZ 85540 _ _ __ Open pit mine, mills, dump Greenlee.
leach, precipitation and
electrowinning plants.

Diatomite:
Wh1tec11ffs Industries __ ______ §60 Wleg{ Roger Rd. Surface mine and plant__ _ Pinal.
uite
Tucson, AZ 857055
Gold:
Cyprus Copperstone Gold Corp_ _ _ Box Al Open pit mine, agitation La Paz.
Parker, AZ 85344 leach.
Nor-Quest Arizonalnc_ __ ____ _ Box 416 Underground mine and Yavapai.
Crown King, AZ 86343 concentrator.
Gypsum:
National Gypsum Co.:
Gold Bond Building Products Box 20863 Plant______________ Maricopa.
Phoenix, AZ 85036
kaelman Gypsum Pit __ __ Star Route, Box 3990 Open pit mine and crushing Pinal.
kaelman, AZ 85292 plant.
Pinal GypsumCo _ __ _ _______ Box 99 Openpitmine ________ Do.
Coolidge, AZ 85228
Superior Companies® 2________ 1700 North 7th St No.5 Quarriesand plant _____ Apache,
Phoenix, AZ 8500 Pinal,
Yavapai.
Lime:
Can-Am Corp., Paul Lime Dlv a Drawer T Quarry and 3 lime kilns _ _ Cochise.
subsidiary of Chemstar Inc.2 Douglas, AZ 85607
ChemstarInc _____________ Box 197 Quarriesand plant ____ _ Yavapai.
Peach Springs, AZ 86434
Perlite:
HarborliteIne_ _ _ __________ Box 960 Open pit mine and plant _ _ Pinal.
Superior, AZ 85273
Nord-Sil-Flo Inc., a subsidiary of Box 127 eeedo Do.
Nord Resources Corp. Superior, AZ 85273
Pumice:
ArizonaTuffliteInc _________ 2432 West Peoria Open pitmine ________ Coconino.
Phoenix, AZ 85029
Gila Valley BlockCo _ _ __ _____ Box 465 eeedo____________ Graham.
Sal Safford, AZ 85546
t:
Morton Salt Div., a subsidiary of 13000 West Glendale Ave. Solution mining and solar Maricopa.
Morton Thiokol Inc. Glendale, AZ 85307-2408 evaporation.
Sand and gravel:
ArizonaSilicaSand Co_ _ __ ____ Box 108 Open pitmine ________ Apache.
Houck, AZ 86506
Baseline MaterialsInc_ ______ _ 38353 Schneph Rd. Pits_ ______________ Maricopa.
Queen Creek, AZ 85242
Blue Circle WestInc _ ________ 2625 South 19th Ave. eeedo____________ Do.
Phoenix, AZ 85009
CalMat Co. of Arizona, a subsidiary 1801 East University Dr. Pitsandplants_ _ __ __ __ Do.
of California Portland Cement Box 52012
Co., asubsidiary of CalMat Co. Phoenix, AZ 85036
Century Materials __________ 2156 East 1st St. Pits_______________ Do.
Box 3175
Tempe, AZ 85281
Granite Construction Co_ _ _ _ ___ 4115 East Illinois Pitsandplants_ _ ____ __ Pima.
Box 27557
Tucson, AZ 85726
Mesa MaterialsInc__________ 3410 North Higley Rd. Pits_______________ Maricopa.
Mesa, AZ 85205
Phoenix Redi-MixCo_ _ _ __ ____ 3635 South 43d Ave. ee—do_ Do.
Phoenix, AZ 85009
Salt River Sand & Rock _ ______ Box 728 ———do____________ Do.
Mesa, AZ 85211

See footnotes at end of table.
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Table 6.—Principal producers —Continued
Commodity and company Address Type of activity County
Sand and gravel —Continued
Tanner Companies _ ___ ______ 3640 South 19th Ave. Pitsandplants___ _ __ __ Coconino,
Box 52124 La Paz,
Phoenix, AZ 85072 Maricopa,
Pima,
Pinal,
Yavapai,
Yuma.
Union Rock & Materials Corp _ _ _ 2800 South Central Ave. e do____________ Maricopa and
Box 8007 ima.
Phoenix, AZ 85066
Stone:
Crushed:
Andrada MarbleCo__ __ ___ 4901 East Drexel Rd. Quarry ____________ Pima.
Tucson, AZ 85706
Arizona Granite _ __ ______ 7401 West Villa Rita Dr. e do_ . __ Maricopa.
Peoria, AZ 85345
Madison Granite Supplies _ _ _ 7050 Grand Ave. Quarry andplant ___ _ __ Do.
Glendale, AZ 85301
Red Mountain Mining Inc _ _ _ 4250 North Bush Hwy. o _____ Do.
Mesa, AZ 85205
Scala Granite __________ East Canyon Dr. o ____ Pinal.
Apache Junction, AZ
85220
Dimension:
Dunbar StoneCo ________ Box 246 Quarries and plant _ _ _ __ Coconino,
Ash Fork, AZ 86320 Maricopa,
Mohave,
Yavapai.
Western States Stone Co _ _ _ _ 2830 Grand Ave eeodo_ Coconino,
Phoenix, AZ 85017 La Paz,
Maricopa,
Mohave,
Yavapai.
Smelter flux:
Little Hill MinesInc ______ Box 332 Openpitmine ________ Pinal.
Oracle, AZ 85623
Triple NicholInc _ _______ R.R. 1, Box N123 Surface and underground Gila and
Globe, AZ 85501 mines Pinal.
Vermiculite (exfoliated):
W. R. Grace & Co., Construction 4220 West Glenrosa Plant_ _____________ Maricopa.
Products Div. Phoenix, AZ 85019
Zeolite:
GSA Resources — . ________ Box 16509 Surface stripmine_ _ _ __ _ Cochise.
Cortaro, AZ 85652
Union Carbide Corp _________ Box 1029 eeedo____________ Do.
Grand Junction, CO 81502
1Also clays.
2Als0 limestone.
3Also gold.
4Also lead.
5Also silver.
6Al1s0 molybdenum.

7Also lime.






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 James R. Boyle! and William V. Bush?

The value of nonfuel mineral production —my picked up, to a degree, as the unemploy-
in Arkansas in 1987 was $264.2 million, a ment rate dropped from 9.6% in January to
slight increase over that of 1986. Leading 8.0% at yearend. In October, total employ-
industrial minerals in terms of value were ment reached 1,041,200, the highest for any
bromine, cement, crushed stone, and sand given month on record. However, the min-
and gravel. The State ranked first national- ing sectors, with the exception of primary
ly in production of bauxite and bromine; metals, had less employment than in 1986.
second in crushed sandstone and special Primary metals employment was up over
silica stone for abrasive products (oilstones 5% while mining was down nearly 4%.
and whetstones); and third in kaolin and Construction, a major user of nonfuel min-
tripoli. erals, was down about 3% and stone, clay,

Trends and Developments.—The econo- and glass production was down 4%.

Table 1.—Nonfuel mineral production in Arkansas?*

1985 1986 1987
Mineral : Value . Value : Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Clays ————————_ thousand short tons_ _ 1,052 $10,769 2974 288,998 908 $8,651
Gemstones_ _ _ _ — _ NA €200 NA 522 NA 1,800
Sand and gravel:
Construction_ _ _ thousand short tons__ 8,500 €24,400 8,571 26,999 7,200 €23,900
S Industrial ______________ do____ 412 5,414 400 3,975 505 5,147
tone:
Crushed_ . _________ do____ 14,815 60,874  ©15,500 €58,500 15,234 63,847
Dimension _ _ _ _ __ ________ do____ 5 305 €5 €305 11 629
Combined value of abrasives,® bauxite, bro-
mine, cement, clays (fire clay, 1986), gyp-
sum, lime, talc, tripoli (1986-87), vanadium
(1985) - e XX 168,290 XX 163,703 XX 160,188
Total . _ _ _ XX 270,252 XX 263,002 XX 264,162

eEstimated. Revised. NA Not available. XX Not applicable.

1Production as measured by mine shipment, sale, or marketable production (including consumption by producers).
2Excludes certain clays; kind and value included with “Combined value” data.

3Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.
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Table 2.—Nonfuel minerals produced in Arkansas in 1986, by county*

County Minerals produced in order of value

Bradley_ ___ _ _ _ __ __ _ o ____

Sand and gravel.
Do.

Do.
Sand and gravel, clays.
Sand and gravel.
Sand and gravel, clays.
Sand and gravel.
Soand 1
and and gravel.
Do.

Do.
Do.

Do.
Sand and gravel, abrasives.
Sand and gravel.

Sand and gravel, clays.
Clays, sand and gravel.
Cement, gypsum.
Lime, sand and gravel.
Sam})ind gravel.

Clays.

Sand and gravel.
Cement, sand and gravel.
Sand and gravel.
Sam})?)nd gravel, clays.

Sand and gravel.

d and gravel, clays.
Gypsum, sand and gravel.
Sam})%nd gravel.

Clays, sand and gravel.

— Sand and gravel.

Bauxite, sand and gravel, talc.
Sand and gravel, clays.
SandDa:)nd gravel.

Do.
Bromine, stone, gem stones.

INo production of
2Data not available by county for minerals listed.

Legislation and Government Pro-
grams.—The Arkansas Legislature meets
biennially and convened in 1987. The Gov-
ernor signed eight acts of interest to the
minerals industry. Legislation enacted in-
cluded the following acts. Act 35 dedicated
money in the Abandoned Mine Proceeds
Fund to counties for use in the establish-
ment of solid-waste disposal facilities. Act
48 gave benefits to new steel mills that
invest at least $120 million in facilities, and
also included certain tax credits and exemp-
tions. Act 362 provided that any proceeds
from mineral rights unclaimed for more
than 7 years revert to the State. Act 553
required all electric utilities in the State
using coal to burn a minimum amount of
Arkansas-mined coal. Act 575 exempted
certain taxes on utilities purchased by Qua-
nex MacSteel, SMI Division of the Commer-
cial Metals Corp., and Razorback Steel. Act
664 amended certain sections of the 1977
Land Reclamation Act and required that
land permitted under the Act include all
surface-mining operations, and also increas-

fuel mineral dities was reported for counties not listed.

ed permit fees. Act 701 created a State
Board of Registration for professional geolo-
gists. And Act 793 created a Diamond Min-
ing Advisory Task Force to study feasibility
of commercial mining at the Crater of
Diamonds State Park.

In 1987, the Arkansas Department of
Revenue received $12.0 million in severance
taxes, down from $12.7 million in 1986.
Severance taxes were received from oil
($10.4 million), sulfur ($618,000), natural gas
($433,200), brine ($494,000), coal ($2,300),
and miscellaneous minerals including baux-
ite, diamonds, fuller’s earth, and dimension
stone.

The Arkansas Department of Labor, in its
annual report, stated that 268 nonfuel min-
eral mines operated in the State and pro-
duced a total of 21.5 million short tons of
minerals. This compares to 20.3 million tons
in 1986. Additionally, 10 coal mines in
Franklin, Johnson, Scott, and Sebastian
Counties produced nearly 175,000 tons of
coal during the year.



THE MINERAL INDUSTRY OF ARKANSAS 63

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Industrial minerals constituted the major
portion of the value of nonfuel mineral
values in 1987.

Abrasives (Natural).—Arkansas was the
second-leading State in production of silica
stone abrasives in the Nation. Finished
stone production accounted for nearly two-
thirds of the total quantity of special stone
products sold or used. Novaculite, a dense,
hard, fine-grained chert of nearly pure sili-
ca, was mined in Garland County by four
companies and in Hot Spring County by one
company. All operations produced relative-
ly small tonnages with a high percentage of
waste material. Eight companies finished
materials mined by others.

Bromine.—Arkansas remained the pre-
dominant producer of bromine in the Na-
tion. Production increased nearly 5% over
that of 1986, while value increased 12%.
Bromine occurred in deep well brine in the
south-central part of the State in Columbia
and Union Counties. Dow Chemical U.S.A.
and Ethyl Corp. operated in Columbia
County while Arkansas Chemicals Inc. and
- Great Lakes Chemical Corp. operated in
Union County. Early in the year, Ethyl
completed its purchase of the majority as-
sets of Dow’s bromine and bromine deriva-
tive chemicals business for about $50 mil-
lion. Included were Dow’s bromine chemi-
cals plant in Magnolia and its brine field
leases in Arkansas, along with the distribu-
tion equipment and certain patents relating
to bromine chemicals. With the purchase,
Ethyl became the largest bromine producer
in the Nation with about 48% of domestic
capacity.

Great Lakes started construction of a $20
million facility to produce fluorine-based
specialty chemicals at El Dorado. Comple-
tion was scheduled for mid-1988. Great
Lakes will utilize technology on which its
Halon fire extinguisher products are based
to manufacture new products for use in
aerospace, electronic, and elastomerics ap-
plications.

Cement.—Portland cement shipments
decreased from those of 1986 although ma-
sonry cement output remained stable, val-
ues decreased. Two companies, Ideal Ce-
ment Co. and Arkansas Cement Corp., pro-
duced both types of cement at plants in
Saratoga and Foreman, respectively. The

plants used the wet process and totaled five
kilns. Major uses for portland cement were
ready-mixed concrete, concrete products,
building materials, and highway construc-
tion. The Aluminum Co. of America (Alcoa)
plant at Bauxite produced an aluminous
nonportland hydraulic cement. During the
year, Arkansas Cement commissioned a
new firing system at its facilities in Fore-
man.

Clays.—The clay industry in Arkansas
produced common clay and kaolin with
total output decreasing from that of 1986.
Production of common clay decreased while
that of kaolin increased. Common clay was
mined by 9 companies at 12 pits in 9
counties. Leading counties were Crittenden,
Hot Spring, and Montgomery. Major uses
were in brick and lightweight aggregate.
Kaolin was mined by four companies at six
pits in Pulaski County; output included
both unprocessed and calcined kaolin. Ar-
kansas ranked third nationally in the out-
put of kaolin.

Gem Stones.—Park authorities at the
Crater of Diamonds Park in Pike County
reported that in 1987 nearly 62,000 visi-
tors had recovered 959 diamonds compared
with 930 diamonds in 1986. Total weight
amounted to 160 carats; the largest dia-
mond recovered weighed 4 carats. Of the
diamonds recovered, 20 weighed over 1
carat. Recovered were 617 white diamonds,
185 brown, 145 yellow, and 12 others.

During the year, a Diamond Mining Advi-
sory Task Force was appointed to study the
feasibility of a commercial mining oper-
ation coexisting with the operation of the
Crater of Diamonds Park. Before any lease
could be issued, the advice of the Legislative
Council must be secured. No decision is
expected until 1989.

Gypsum.—Production and value of crude
gypsum decreased from that of 1986. Crude
gypsum was produced by Weyerhaeuser Co.
in Howard County and Harrison Gypsum
Co. Inc. in Pike County. Weyerhaeuser’s
mine and plant ranked high nationally in
output. The plant had reported capacity of
600 million square feet of wallboard per
year. Calcined gypsum was produced by
Temple Eastex Inc., Crittenden County, and
Weyerhaeuser, Howard County. Production
and value increased.

Lime.—Arkansas produced both hydrat-
ed lime and quicklime during the year with
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total output decreasing and remaining at a
low level. Arkansas Lime Co. produced hy-
drated lime and quicklime at its plant in
Independence County.

Quartz.—Various grades of natural
quartz were surface mined and processed by
Coleman Quartz. Coleman, the only domes-
tic producer of lascas, did not produce any
in 1987. Lascas is silicon dioxide feedstock
material used for production of cultured
quartz, fused quartz, and other electronic
uses. The quartz crystal industry experi-
enced a substantial increase in demand
during the past several years because the
crystals were touted as transmitters of tran-
quillity and as basic good-luck rocks. Explo-
ration increased in the Ouachita Natural
Forest and adjacent lands. By yearend,
between 15,000 to 25,000 acres of the forest
were under permit, lease, or claim for
quartz crystal. The first competitive bid for
a quartz crystal lease on 80 acres had a high
bid of $22,000.

Sand and Gravel.—Arkansas produced
both construction and industrial sand and
gravel in 1987. Total production was esti-
mated to have decreased from that of 1986,
with construction sand and gravel decreas-
ing by over 20%.

Construction.—Construction sand and
gravel production is surveyed by the U.S.
Bureau of Mines for even-numbered years
only. This chapter contains estimates for
1985 and 1987 and actual data for 1986.
Data for odd-numbered years are based on
annual company estimates.

Construction sand and gravel was the
fourth leading commodity among the non-
fuel minerals produced in Arkansas. The
estimated decrease in 1987 was partially
due to drop in construction activities. Most
operations were relatively small with no
individual pit producing over 1 million
short tons. Leading counties in 1986 were
Little River, Ouachita, and Pulaski.

Industrial.—Five companies produced in-
dustrial sand and gravel from five counties
during 1987; output and value increased.
Producers were Arkola Sand and Gravel
Co., Gifford-Hill & Co. Inc., Ideal Cement,
Malvern Minerals Co., and Silica Products
Co. Inc. Major uses were in foundry molds,
glassmaking and blasting abrasives; no one
operation produced over 500,000 short tons.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only. This chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—QOutput of crushed stone
decreased slightly, although value increas-
ed, indicating an increase in unit value.
Mined material included dolomite, granite
(syenite), limestone, novaculite, sandstone,
and slate. Arkansas was high nationally in
output of crushed sandstone and crushed
slate. Arkhola Sand and Gravel was the
Nation’s leading producer of sandstone.
Crushed stone was produced by 36 compa-
nies at 49 quarries in 28 counties. Two
quarries each produced in excess of 1 mil-
lion short tons in 1987, and the top five
companies produced 16% of the crushed
stone output. Shipments were primarily by
truck with the material being used for
cement manufacture, ballast, and aggre-
gate.

Edward Bros. Co. developed its Violet Hill
quarry in Izard County. The material mined
was a dolomitic lime and was used for
agricultural purposes.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents
end-use data for crushed stone produced in
the three Arkansas districts depicted in
figure 1.
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Table 3.—Arkansas: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1-1/2 inch):
Riprap and jettystone _ _ __ __ _ ___ ____ 749 3,063
Filter stone_ _ _ _ _ _ _ 60 219
Coarse aggregate, graded:

"Concrete aggregate, course _ _ _ _ . __ _ __ __ o 561 2,446
Bituminous aggregate, coarse _ _ _ __ _ __ __ _ 710 3,077
Bituminous surface-treatment aggregate - _ _ _ __ _ __ __ ___ _ _______________ 187 1,018
Railroad ballast _ _ _ _ _ _ _ _ _ _ _ __ 331 1,359

Fine aggregate (-3/8 inch):
Stone sand, bituminous mixorseal _ ___________ ______ _______________ 121 540
Screening undesignated _ _ _ _ _ _ __ ___ __ _ __ _ 315 929
Coarse and fine aggregates:
Graded road base orsubbase _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ 2,338 8,573
Unpaved road surfacing _ _ _ 61 305
Crusher runorfillorwaste - _ _ _ 159 405
Other construction?___ _ __________ 48 236
Agricultural: Agricultural limestone 110 483
Special:
Other fillers or extenders 214 2,116
Other miscellaneous® _ _ _ _ _ _ _ ___ ________________ : 1,748 5,834
Other unspecified® _ _ _ _ _ _ _ _ 7,521 33,244
Total _ . 515,234 63,847

1Includes dolomite, limestone, granite, sandstone, slate, and miscellaneous stone.

2Includes coarse aggregate (large) and stone sand (concrete).

3Includes cement manufacture, lime manufacture, flux stone, chemical stone, roofing granules, and poultry grit and
mineral food.

4Includes production reported without a breakdown by end use and estimates from nonrespondents.

5Data do not add to total shown because of independent rounding.

Table 4.—Arkansas: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short ton and thousand dollars)

U District 1 District 2 District 3
se
Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1-1/2inch)* __ ______ 319 1,191 498 2,120 - -
Coarse aggregate, graded®_ _ __ ________ 1,492 6,361 297 1,538 - __
Fine aggregate (-3/8inch)® ___________ 405 1,301 59 318 __ __
Coarse and fine aggregates®  _ _ ________ 1,923 6,807 635 2,475 . _—
Other construction _ _ _ _____________ 13 58 - —— - .
Agricultural® ___________________ w w w w - -
Chemical and metallurgical® _ __ _______ w w w w __ -
Special’ _ _ _ _ _ w w w W - _
Other miscellaneous _ _ _ _ _ _ _ __ ______ 553 4,161 1,519 4,272 __ .
Other unspecified® _ __ _____________ 1,717 6,663 5,805 26,581 - -

Total® _ _ _ 6,422 26,542 8,811 37,305 XX XX

W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.” XX Not applicable.

ncludes riprap and jetty stone, filter stone, and coarse aggregate (large).

2[ncludes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and
railroad ballast.

3Includes stone sand (concrete), stone sand (bituminous mix or seal), and fine aggregate (screen).

4Includes graded road base or subbase, unpaved road surfacing, and crusher run or fill or waste.

5Includes agricultural limestone and poultry grit and mineral food.

6Includes cement manufacture, lime manufacture, flux stone, and chemical for alkali works.

7Includes other fillers or extenders and roofing granules.

8Includes production reported without a breakdown by end use and estimates for nonrespondents.

9Data may not add to totals shown because of independent rounding.
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Dimension.—Production of dimension
stone doubled compared with 1986 output.
Dimension stone was quarried by three
companies in Independence and Logan
Counties.

Sulfur (Recovered).—Two companies re-
ported recovery of sulfur from their oper-
ation, output remaining stable; unit prices
decreased. MKP Operating Co., Lafayette
County, recovered sulfur as a byproduct of
petroleum refining at its McKamie plant,
while Ethyl Corp. recovered sulfur during
bromine extraction at its Magnolia facility.

Talc.—The Milwhite Co. Inc. mined talc
near Benton from its Congo Pit and process-
ed the ore at its Bryant mill. Production
and value increased along with unit values.
Major uses were as roofing materials and as
an industrial filler.

Vermiculite (Exfoliated).—Strong-Lite,
Pine Bluff, and W. R. Grace & Co., North
Little Rock, exfoliated crude vermiculite
from material mined out of State. Exfo-
liated vermiculite was used for texturing
paint and in aggregate, insulation, agricul-
ture, and fireproofing. :

Other Industrial Minerals.—Arkansas
ranked sixth nationally in output of syn-
thetic graphite. Production of synthetic
graphite remained stable although unit
prices increased. Great Lakes Carbon Corp.
‘and Superior Graphite Co. manufactured
graphite electrodes at their plants in Ozark
and Russellville, respectively. The raw ma-
terial for the electrodes was petroleum
coke, a byproduct of oil refining. The elec-
trodes produced were used in electric arc
furnaces to melt scrap for production of
steel; markets were both domestic and for-
eign. Agrico Chemical Co., Blytheville, pro-
duced anhydrous ammonia in 1987. During
the year, the facility, which has an annual
capacity of 407,000 short tons, was sold
to Freeport-McMoRan Inc. Perlite was ex-
panded by Strong-Lite Products Corp. at its
plant in Pine Bluff. Raw material was
shipped in from out-of-State. Output and
value decreased from that of 1986. Expand-
ed perlite was used in concrete aggregate
and horticultural applications. Malvern
Minerals Co. Inc., Garland County, was the
State’s only processor of tripoli; most of the
output was used as a filler. Arkansas rank-
ed third in output of tripoli as production
increased.

METALS

The primary metals sector was a relative-
ly small part of the State’s industrial base.
The metals industry depended mainly on
out-of-State raw materials with some output
from sources in Arkansas. Developments in
the iron and steel sector were being offset
by reduction of activities in the aluminum
industry.

Aluminum.—Arkansas was 1 of 17 States
with primary aluminum production facili-
ties. High operating costs prevented any
production in 1987. Reynolds Metals Co.
started installation of a $5 million triple
extrusion radian cure line at its Malvern
Cable Plant. Installation was scheduled for
completion by mid-1988.

Red River Aluminum Inc. started con-
struction of an aluminum-refining oper-
ation in Stamps, Lafayette County. The
facility was expected to be on-line by the
end of the year. Aluminum dross will be
processed into aluminum ingots and ship-
ped to rolling and shaping mills. The fur-
nace will be fueled by natural gas piped in
from a nearby gasfield.

Bauxite.—Arkansas continued to be the
Nation’s leading State in output of bauxite
as production increased 15%. Two oper-
ations in Saline County produced bauxite:
Alcoa and American Cyanamid Co. Porocel
Corp. produced activated bauxite from
purchased ore at its facilities in Little Rock.

Alcoa announced it would begin to phase
out bauxite mining and alumina refining
early in 1988. The phaseout was expected to
be completed in October, resulting in the
near elimination of bauxite mining in the
State. Reynolds Metals Co. shut down its
operations 2 years earlier. The plant’s alu-
mina chemical operation will continue, us-
ing alumina from Alcoa’s facility at Point
Comfort, TX. Chemicals were used for ab-
sorbents, cement, ceramics, fire and flame
retardants, and plastic fillers. Alcoa re-
ported it would retain a small mining and
refining operation to supply the Norton-
Alcoa plant at Fort Smith. American Cyan-
amid processed and partially calcined baux-
ite for the production of aluminum sulfate,
which was used in the paper industry and
for water treatment.

Gold.—Developments in the State were
limited to preliminary exploration by indi-
viduals and various companies.
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Iron and Steel.—Quanex operated its spe-
cialty alloy bar plant at Fort Smith with
products for the forging industry. Razor-
back Steel Corp. also operated a minimill at
Newport that produced bars and small
structural pieces. Omega Tuba & Conduit
Corp. started up its second pipe mill at its
plant in Little Rock. The mill, with a
monthly capacity of 2,700 short tons of
welded tube, produced aluminum tubing,
carbon, low alloy, and stainless. The first
mill was capable of producing 2,000 short
tons of carbon steel pipe and tube per
month. Century Tube Corp. completed a
$9.5 million expansion at its Pine Bluff
plant. Two new tube mills went into oper-
ation to produce tubing for chain-link
fences, electrical conduit, and automotive
exhaust pipes.

In August, Commercial Metals Co. started
up its steel rerolling mill in Magnolia,
utilizing billets. By December, the $10 mil-
lion, 60,000-short-ton-per-year mill was re-

rolling rails. Included in the mill were a rail
slitter, reheat furnace, rolling mill, and
cooling bed.

Nucor-Yamato Steel Co. started construc-
tion of a $175 million, 600,000-short-ton-per-
year electric furnace mill east of Blytheville
adjacent to the Mississippi River. Planned
startup was scheduled for mid-1988. Scrap
will be shipped from the Midwest and the
mill will produce I beams, flats, channels,
and angles.

Vanadium.—Strategic Minerals Corp.
processed petroleum residues from coal
from Venezuela at its Hot Spring mill. The
mill produced vanadium pentoxide and va-
nadium trioxide, both used to make ferrova-
nadium and vanadium-aluminum.

1State Mineral Officer, Bureau of Mines, Tuscaloosa,
AL.

2.Geologist, Arkansas Geological Commission, Little
Rock, AR.

Table 5.—Principal producers

Commodity and company Address Type of activity County
Abrasives:
Oilstones and whetstones:
Hiram A. Smith Whetstone Co. Inc 1500 Sleepy Valley Rd. Quarry _______ Garland.
Hot Spring, AR 71901
Tripoli:
Malvern Minerals Co.Inc _ _ ____ Box 1246 Mine____.____ Do.
Hot Spring, AR 71901
Bauxite:
Aluminum Co. of America® _ _______ 1501 Alcoa Bldg. Mine and plant _ _ Saline.
Pittsburgh, PA 15219
American CyanamidCo _ _ ________ Berdan Ave. —e—do_______ Do.
Wayne, NJ 07470
Bromine:
Arkansas ChemicalsInc__ _ _______ Route 6, Box 98 Brine wells and Union.
El Dorado, AR 71730 plant. .
Dow Chemical US. A____________ 2030 Dow Center ee—do_______ Columbia.
Midland, MI 48640
Ethyl Corp., ArkansasDiv ___ ____ _ Box 729 ee—do_______ Do.
Magnoha, AR 71753
Great Lakes Chemical Corp_ _ _ __ ___ Box 2200 —e—do_______ Union.
West Lafayette, IN 47906
Cement:
Arkansas Cement Corp., a subsidiary Box 25900 Plant ________ Little River.
of Ash Grove Cement Co.! Overland Park, KS 66225
Ideal Cement Co., a subsidiary of Ideal Box 8789 ee—do_______ Howard.
Basic Industries Inc.! Denver, CO 80201
Clays:
Acme Brick Co., a division of Justin Box 425 Pits and plants_ _ _ Hot Spring and
Industries Inc. Fort Worth, TX 76101 Sebastian.
Arkansas Lightweight Aggregate Corp _ El Dorado, AR 71730 _ _ _ Pit and plant_ _ _ _ Crittenden.
EurekaBrick & TileCo _ _ _ _______ Box 379 Mine_ ________ Johnson.
Clarksville, AR 72830
A. P. Green Refractories Co., a subsid- Box 6057 Pit and plant_ _ _ _ Pulaski.
iary of USG Corp. Little Rock, AR 72216
Gypsum:
Harrison Gypsum Co.Inc _ — - _____ Box 336 Mine_________ Pike.
Lindsay, OK 73052
Weyerhaeuser Co., Dierks Div _ _ __ _ _ Route 4, Box 78 Mine and plant _ _ Howard.
Nashville, AR 71852
Lime:
Arkansas Lime Co., a subsidiary of Box 2356 Quarry and plant _ Independence.
Rangaire Corp.! Batesville, AR 72501
Perlite (expanded):
Strong-Lite Products Corp _ _ _ _____ Plant ________ Jefferson.

See footnotes at end of table.

Box 8029
Pine Bluff, AR 71611
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Commodity and company Address Type of activity County
Sand and gravel:
Construction (1986):
JeffreySandCo — _ _ _________ Box 998 Pits - ________ Faulkner,
Fort Smith, AR 72901 Pulaski,
Sebastian.
St. Francis Materials Co., a division Box999 Pits and plants_ _ _ Calhoun,
of Ben M. Hogan Co. Inc. Forrest City, AR 72335 Craighead,
Poinsett,
) St. Francis.
Industrial:
Gifford-Hill & Co. Inc.2________ Box 6615 Pits - _______ Miller.
Shreveport, LA 71136
Silica Products Co.Inc _ _ __ _ ___ Box29 ee—do_______ Izard
Guion, AR 72540
Stone:
Granite:
Freshour Construction Co. Inc __ _ Drawer AF Quarry _______ Pulaski.
Cabot, AR 72023
McGeorge Contracting Co.Inc __ _ Box 7008 Quarries ______ Do.
Pine Bluff, AR 71611
Mir ta Mining & Manufac- 3M Center, 223-4N-05 Quarry —______ Do.
turing Co. St. Paul, MN 55144
Limestone:
McClinton-Anchor Co., a subsidiary Box756 Quarries ______ Benton,
of Ashland Oil Inc. Fayetteville, AR 72701 Madison,
‘Washington.
Midwest LimeCo _ _ ___ ______ Box2608 Quarry _______ Independence.
Batesville, AR 72501
Sandstone: )
Arkhola Sand & Gravel Co.,! a Box 1627 Quarries ______ Crawford and
subsidiary of Ashland Oil Inc. Fort Smith, AR 72901 Sebastian.
H M B ConstructionCo_ _ _ _ __ __ Box 5606 Quarry _ ______ Sevier.
Texarkana, TX 75501
Ben M. Hogan Co.Inc.!________ Box2860 Quarries ______ White.
Little Rock, AR 72203
M&MRockCo.Inc__________ Box1190 ———do_______ Faulkner,
Conway, AR 72032 Perry,
ite.
Slatel; rd & Son I ) 151 Q M
i nlne_____________ rawer uarry —______ ontgomery.
Glenwood, AR 71943 i i
Sulfur (recovered):
Ethyl Corp., ArkansasDiv __ ______ Box 729 Sulfur recovered in Columbia.
Magnolia, AR 71753 bromine extrac-
tion.
Phillips Petroleam Co _ _ _ ________ 724 Adams Bldg. Sulfur recovered as Lafayette.
Bartlesville, OK 74004 a byproduct of pe-
troleum refining.
Talc:
The MilwhiteCo.Inc_ _ _ _ ________ Box 15038 Mine and plant _ _ Saline.
- Houston, TX 77020
Vanadium:
Strategic Minerals Corp_ _ _ . ____ Route 6, Box 943 Mine and mill __ _ Garland.
Hot Spring, AR 71901
Vermiculite (exfoliated):
W.R.Grace&Co______________ 62 Whittemore Ave. Plant ________ Pulaski.
Cambridge, MA 02140
Strong-Lite Products Corp — __ _____ Box 8029 ___do_______ Jefferson.
Pine Bluff, AR 71611
1Also produced limestone.

2Also produced construction sand and gravel in Ouachita 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 Department of
C(.mserration, Division of Mines and Geology, for collecting information on all nonfuel
minerals.

By Fred V. Carrillo,! Brian E. Tucker,? and J. L. Burnett?

California produced nearly 10% of the mineral-producing State in the United
Nation’s nonfuel mineral commodities in States. Value increased nearly 13% above
1987, with a value of $2.6 billion, and that of 1986. The increase was attrib-
continued its ranking as the No. 1 nonfuel- uted to the generally improved economy in

Table 1.—Nonfuel mineral production in California!

1985 1986 1987
Mineral Value . Value : Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Boron minerals __ _ thousand short tons_ _ 1,269 $404,775 1,251 $426,086 1,385 $475,092
Cement Q)ortland d 9,462 601,506 9,490 578,502 9,937 593,859
Cl. 2,203 226,600 22,449 233,289 2,296 33,045
NA €550 NA 418 NA 3,367
Gold (recoverable content of ores, etc.)
troy ounces__ 187,813 59,660 425,617 156,729 602,605 269,937
thousand short tons_ _ 1,332 12,201 1,378 10,777 1,468 11,719
___________ do____ 367 24,733 371 24,187 465 25,745
—___ T6-pound flasks__ __ __ — —_ e )
i _ thousand short tons__ 8 1,491 46 1,263 42 1,539
Sand and gravel:
Construction_ _ __ _________ do____ °©112,800 €430,000 128,407 498,456 ©141,600 €561,300
Industrial ______________ do____ 2,255 37,434 2,364 44,813 2,241 41472
Silver (recoverable content of ores, etc.)
s thousand troy ounces_ _ 115 709 155 849 122 854
tone:
Crushed _____ thousand short tons__ 41,199 174,395  ©38,500 €159,300 44,315 186,504
Dimension __ ____________ do____ 23 2,449 €23 €2,582 33 4,554
Talc and ‘Pyrophylh _________ do____ 100 2,493 64 1,528 w w
of asbestos, barite (1987),
calcxum chlonde (natural), eement (mason-
ry), clays (ball clay, 1986, and fire clay,
1985) copper, diatomite, feldspar, iron ore
ds, molybde-
ta})erhte, potammm salts, rare-
concentrates, salt, sodium car-
bonate (natural), sodium sulfate (natural),
tungsten ore and concentrate, wollastonite
(1986-87), and value indicated by symbol W XX 333,014 XX 330,638 XX 342,298
Total ___________________ XX 2,112,010 XX 2,269,417 XX 2,551,285

®Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with
“Combined value” figure. XX Not applicable.

1Production as ed by mine shi ts, sales, or marketabl duction (includi ption by producers).
3Excludes certain clays kmd and value included w1th "Combmed value" data.
3Less than 1/2 unit.

71
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Table 2.—Nonfuel minerals produced in California in 1986, by county*

County Minerals produced in order of value

Alameda_ . _____ _____ Sand and gravel, salt, clays.

Amador ___ _ _ _ _____ ____________ Sand and gravel, clays.

Butte_ _ _ o ___ Sand and gravel.

Calaveras __ __ __________________ Asbestos, sand and gravel, talc, gold, clays, silver.

Colusa _ _ . ________________ Sand and gravel.

ContraCosta _ _ _ _ _ _ __ ___________ Sand and gravel, lime, clays.

DelNorte - Sand and gravel, gold.

Fresno _ _ __ _ _ __________________ Sand and gravel, gold, clays, silver.

Glenn ________ ________________ Sand and gravel, lime.

Humboldt - Sand and gravel.

Imperial _____ __________________ Gold, gypsum, lime, sand and gravel, silver.

Inyo - Boron minerals, tungsten, talc, clays, perlite, molybdenum, sand and
gravel, pumice, gold, copper.

Kern _ e goron minerals, cement, sand and gravel, clays, gypsum, gold, silver.
ypsum.

Sand and gravel.

Sand and gravel, diatomite.

Sand and gravel, clays, lime, feldspar.
Sand and gravel, pumice.

Clays, sand and gravel.

San(})aond gravel.

Do.
Peat, sand and gravel.
ice, sand and gravel, clays, gold, silver, talc.
Magnesium compounds, lime, sand and gravel.
Gold, salt, silver, sand and gravel.
Sand and gravel, clays, gold.
Sand and gravel, feldspar, clays.
Sand and gravel, clays.
Gold, sand and gravel.
Cement, sand an(iﬁ'avel, clays, gypsum, iron ore.
Sand and gravel, clays. .
Asbestos, sand and gravel, clays.
Cement, sodium carbonate, boron minerals, sand and gravel, rare-
earth minerals, sodium sulfate, potash, calcium chloride, salt, clays,

lime, gold, iron ore, talc, silver, gypsum.

Do.
Lime.

Sand and gravel, salt, feldspar.

Sand and gravel, lime, gold, silver.

Sand and gravel, gypsum.

Magnesium compounds, salt, sand and gravel.
Diatomite, sand and gravel, lime.

Cement, sand and gravel.

Cement, sand and gravel, clays, peat.

gc;ﬁent, sand and gravel, clays, diatomite.

Gold, silver, pumice, sand and gravel.
San%t;nd gravel.

Sand and gravel, gold, clays, silver.
Sand and gravel, clays.
Sant})%nd gravel.

Sand and gravel, gypsum.

Sand and gravel, lime.

Gold, sand and gravel, clays.

Stone (crushed), gem stones, wollastonite.

lNo pr ;NS of firal mi 1
2Data not available by county for minerals listed.

the State, resulting in somewhat higher
prices, and to a 72% increase in the value of
gold production. Most industrial mineral
operations continued to function near ca-
pacity with modest growth.

California was the sole U.S. producer of
boron minerals. It ranked first nationally in
the production of asbestos, diatomite, rare-
earth concentrates, construction sand and
gravel, natural sodium sulfate, and tung-
sten. It was second in the production of
natural calcium chloride, gold, magnesium
compounds from seawater, sodium car-

dities was reported for counties not listed.

bonate, and wollastonite.

Trends and Developments.—In 1987, 37
mineral commodities, including 8 metals
and 29 industrial minerals were produced
within the State. Industrial minerals con-
tinued to dominate California’s nonfuel
mineral production, but metal production
value rose to 12% of total production as
rising gold output and value added to the
State total.

Increased gold production of nearly
177,000 ounces over that of 1986 continued
California’s ranking as the second largest
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gold-producing State in the Nation. Produc-
tion increases from existing mines were
supplemented with output of several newly
opened mines.

Asbestos production continued to decline
in 1987 because of lower demand attributed
to concerns about product safety. Kaiser
Steel Corp. began a 42% layoff of its Oak-
land corporate staff in October.

Limited production was resumed in Octo-
ber at Strategic Minerals Corp.’s (Stratcor)
tungsten operation near Bishop, but tung-
sten production remained at record-low lev-
els throughout the year.

Legislation and Government Pro-
grams.—The U.S. Supreme Court ruled in
March that the California Coastal Commis-
sion had the legal authority to require a
mining operation in Los Padres National
Forest to obtain a State permit California
Coastal Commission vs. Granite Rock Co.
85-1200. The decision reversed a Federal
Court of Appeals ruling that the State-

permit requirement was preempted by
Federal regulation.

The California State Mining and Geology
Board continued work toward completion of
the designation of aggregate resources in
eight metropolitan areas in the State, which
included the Claremont-Upland, San Ber-
nardino, Saugus-Newhall, Palmdale, North
San Francisco Bay, South San Francisco
Bay, Monterey Bay, and Fresno Production-
Consumption Regions. The certification of
ordinances for 13 additional cities and the
adoption of 6 mineral land classification
reports for both urban and nonurban areas
were reviewed and distributed to lead agen-
cies.

Assembly bill 747 requiring existing
surface-mining operations with vested
rights and without an approved reclama-
tion plan to submit a plan to the lead
agency not later than March 31, 1988, was
signed into law in September.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Asbestos.—Asbestos production contin-
ued to decline in 1987, but California re-
mained the Nation’s leading producer. Pro-
duction was reported from the Calaveras
Asbestos Corp. Copperopolis Mine in Cala-
veras County and from the KCAC Inc.’s Joe
Asbestos Mine located 3 miles east of Cop-
peropolis.

Boron.—Sales of boron minerals rose
nearly 12% in value from the 1986 figure to
$475 million from production of 1.385 mil-
lion short tons. California was the only
domestic source of boron minerals, princi-
pally in the form of sodium borate.

The majority of the boron production
continued to be from Kern County, with
the balance from San Bernardino County.
United States Borax & Chemical Corp., a
part of RTZ Borax Ltd. of the RTZ Corp.
PLC of the United Kingdom, was the pri-
mary world supplier of sodium borates. U.S.
Borax mined and processed crude and re-
fined hydrated sodium borates and their
anhydrous derivatives from tincal ores, and
anhydrous boric acid from kernite ore re-
serves at Boron, Kern County.

Kerr-McGee Chemical Corp. operated the
Trona and Westend plants at Searles Lake,
San Bernardino County, to produce borax
and boric acid products from mineral-rich
lake brines. American Borate Co., a wholly

owned subsidiary of Owens-Corning Fiber-
glas Corp., continued sales of ulexite from
storage at Dunn.

Cement.—California’s most valuable min-
eral commodity in 1987 was portland ce-
ment with a value of $594 million. Califor-
nia ranked first among the States in produc-
tion of finished portland cement, furnishing
18% of the U.S. total. A small amount of
masonry cement was also produced in the
State during 1987. Eleven plants continued
to report cement production, eight of which
were in the southern half of the State.

The Pacific region, particularly southern
California, continued to enjoy unprecedent-
ed growth in cement consumption. CalMat
Co., Mitsubishi Mining and Cement Co.
Ltd., Southwestern Portland Cement Co.,
and Gifford-Hill & Co. Inc. were among the
leading California producers of finished
portland cement.

Hanson Trust PLC, a British construction
firm, purchased Kaiser Cement Corp., of
Oakland, CA, which had plants in both
northern and southern California. The Kai-
ser Cushenberry plant was then sold to
Mitsubishi. National Cement Co., a subsid-
iary of Société Anonyme des Ciments Vicat
of France, purchased the Lebec plant of
General Portland Inc., a subsidiary of La-
farge Corp., also of France. Allied Cement
Co. opened a 600,000-ton-annual-throughput
terminal in the Port of Los Angeles.
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Clays.—Production of 2.455 million short
tons of clay and shale valued at more than
$33 million was reported in 1987 from 34
companies in 17 counties throughout the
State. Common clay and shale comprised
the bulk of the clays produced, with 11
companies reporting ball clay, bentonite, or
kaolin deposits.

Diatomite.—California continued to lead
all other States in the production of diato-
mite during 1987. The major producer was
Manville Products Corp. from operations
near Lompoc in Santa Barbara County.
Grefco Inc. operated the second largest
diatomite quarry in the State. Production
from its quarry in the Lompoc area was
supplemented with diatomite from its Bur-
ney plantin Shasta County.

Feldspar.—California ranked third na-
tionally in the production of feldspar and
feldspar-silica mixtures with quantity and
value rising about 15% from that of 1986.
The production of feldspar-silica mixture
was reported from Crystal Silica Co.’s San
Diego County plant, California Silica Prod-
ucts Co.’s Orange County plant, and from
Calspar Inc’s San Bernardino County
plant.

Gypsum.—California ranked first nation-
ally in the production of calcined gypsum in
1987, with total output of 1.924 million
short tons, although its total output of 1.468
million short tons of crude gypsum was
ranked only fifth. )

The U.S. Gypsum Plaster City plant in
Imperial County was California’s largest
producer. Crude gypsum was also mined in
Kern, Kings, Riverside, San Bernardino,
San Luis Obispo, and Ventura Counties.
Calcined gypsum production was reported
from plants in Alameda, Contra Costa, Im-
perial, and Los Angeles Counties. Byprod-
uct gypsum was produced in Contra Costa
and Fresno Counties.

Lime.—Lime output, following a national
trend, increased 25% to 0.465 million short
tons valued at more than $25 million. The
National Refractories and Minerals Corp.’s
Natividad quicklime plant in Monterey
County was the State’s largest producer.
Production was reported from 11 plants in
11 different counties throughout the State.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is

surveyed by the U.S. Bureau of Mines for
even-numbered years only. This chapter
contains estimates for 1985 and 1987 and
actual data for 1986. Data for odd-numbered
years are based on annual company esti-
mates. California remained the leading con-
struction sand and gravel producing State
with an estimated 141.6 million short tons
sold or used in 1987 with a value of $561.3
million.

ARC America Corp. of Newport Beach, a
subsidiary of the Consolidated Goldfields
Ltd. of the United Kingdom, acquired the
California operations of American Aggre- -
gates Corp. of Greenville, OH. U.S. Silica
Co., a subsidiary of Pacific Coast Resources
Corp. of Los Angeles, purchased Warrior
Sand Co. of Huntshore, AL.

Industrial. —Industrial sand production
of 2.241 million short tons was reported
from 10 operations in 9 counties. Three
companies each produced more than 2 mil-
lion tons. Industrial sand was used primari-
ly in blasting, fiberglass manufacture, and
glass containers.

California Silica Products Co. of Newport
Beach, a subsidiary of Oglebay Norton Co.,
completed an expansion to its silica sand
operation at San Juan Capistrano. The
plant, which was designed to produce glass
sand, will also supply some new markets
including the construction industry.

Sodium Compounds.—California led the
Nation in natural sodium sulfate produc-
tion during 1987 and was second in the
production of sodium carbonate. All sodium
sulfate production was from Kerr-McGee
Chemical Corp.’s Westend plant in San
Bernardino County, where natural brines
were pumped from Searles Lake. Kerr-
McGee also produced sodium carbonate at
its Argus and Westend plants.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only. This chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

In 1985, the U.S Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents end-
use data for crushed stone produced in the
three California districts in figure 1.
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Table 3.—California: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1-1/2 inch):
Riprap and jetty stone _ _ e 1,250 7,581
Filterstone _ _ _ _ _ _ _ _ _ 289 1,328
Coarse aggregate, graded:
Concrete aggregate, coarse_ _ _ __ _ __ __ __ __ __ __ 1,830 5,241
Bituminous aggregate, coarse _ _ _ _ _ _ __ _ _ __ . _ 2,739 13,322
Railroad ballast _ _ _ _ _ _ _ _ _ _ _ _ 133 474
Fine aggregate (-3/8 inch):
Stone sand, concrete _ _ _ _ _ _ o _ 619 4,146
Stone sand bituminous mix orseal _ _ _ 683 2,593
Screening, undesxgnated ________________________________________ 240 504
Coarse and fine aggregates: :
Graded road base or subbase _____________________________________ 5,647 20,810
Unpaved road surfacing - _ _ _ ______ ____ 188 659
Terrazzo and ex aggregate __ _ _ _ _ _ ___ o 173 1,429
Crusher runorfillorwaste _ _ _ 2,741 7,082
Other construction®_ _ _ _ _ _ _ _ _ _ _ 38,259 20,269
Chemical and metallurgical:
Cement manufacture _ _ _ _ _ _ _ _ . ___ ____ e 18,254 58,018
Dead-burned dolomlte manufacture _ _ _ _ _ ___ __ _ _ _ ____ 67 716
Special:
Roofing granules _ _ _ _ _ _ 1 14
Other misoell.xaneouss ________________________________________ 765 7,312
Other unspecified* _ __ __ 5,437 385,015
L 44,315 5186,504
1Includes limest shell, traprock, dst. quartzite, volcanic cinder and scoria, slate, marble, and miscellaneous
stone.
2Includes macadam, coarse aggregate (large), bitumi surface-treatment aggregate, and coarse aggregate (graded).

3Includes agricultural uses, lime manufacture, flux stone, asphalt fillers or ext ders, other fillers or extenders, glass
manufacture, and sugar refining.

*Includes production reported without al breakdown by end use and timates for nonrespondent:

5Data do not add to total shown b p

Table 4 —California: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

u District 1 District 2 District 3
se
Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1- 1/2 inch)! - _______ 31 213 632 3,548 1,186 7,239
Coarse aggregate, graded____________ 14 31 6,007 28,712 1,383 6,999
Fine aggregate (-3/8 mch)s ___________ 8 50 1,165 4,010 369 3,184
Coarse and fine aggregates® ___________ 91 262 6,821 23,613 1,837 6,106
Other construction _ _ _ ___ _ _________ 27 © 59 219 1,413 ® 1
Agricultural® _ __ ________________ . - w w w w
Chemical and metallurgical” _ _ ________ ®) ® w w 14,584 49,290
Special®_ _ ___ _____ - - w w w W
Other miscellaneous — __ ___ _________ —— - 3,759 13,779 31 340
Other unspecified®_ _______________ 1,310 4,309 3,087 15,180 1,751 18,168

Total** _ _ _ _ 1,482 4,923 21,691 90,255 21,143 91,326

W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.”
ncludes macadam, riprap and jetty stone, ﬁlter stone, and coarse aggregate (large).

2Includes concrete aggregate (coarse), bi aggregate surface-treatment aggregate, railroad
ballast, and coarse aggregate (graded).
3Includes stone sand ( te), stone sand (bitumi: mix or seal), and fine aggregate (screen).

4Includes graded road base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, and crusher run or fill
or waste.

5Less than 1/2 unit.

SIncludes ag'ncultural lunestone, poultry grit and mineral food, and agricultural uses.

7Includes re, lime facture, dead-burned dolomite, flux stone, and glass manufacture.
SWithheld to avoid disclosi p propnemry data; included with “Other ed.”

®Includes asphalt ﬁ].ler, hiting or other fillers or extenders, roofing granule, and sugar refining.
1%Includes producti ported without a breakd by end use and stimates for nonresp

Data may notaddwtotals shown b of indep
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Figure 1.—Aggregate-producing districts in California.
Vermiculite (Exfoliated).—California Other Industrial Minerals.—Barite was

ranked first among the 28 States that re-
ported exfoliated vermiculite production in
1987. W. R. Grace & Co. was the sole
producer from plants in Alameda and Or-
ange Counties. Principal use was in fire-
proofing, with smaller amounts used in
concrete and plaster aggregates and in
horticulture.

produced by Robinson Enterprises Inc. in
Nevada County. Natural calcium chloride
production was reported from three oper-
ations in San Bernardino County. Three
plants in Los Angeles County and one plant
in Sacramento County produced synthetic
graphite for cloth and/or fibers. Magnesium
compounds were obtained from seawater
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magnesia operations in Monterey and San
Mateo Counties.

Radel Inc. in Modoc County and Hyponex
Corp. in Santa Cruz County were the only
peat producers. Processed perlite produc-
tion was reported from seven plants in Los
Angeles, San Bernardino, and San Diego
Counties. Kerr-McGee produced muriate of
potash (60% K.O) and sulfate of potash
(50% K0) from plants in San Bernardino
County.

California remained the third largest
pumice-producing State despite a continu-
ing slide in production to 0.042 million short
tons of pumice and pumicite (volcanic ash)
sold in 1987. It ranked sixth among the 9
States reporting talc and pyrophyllite pro-
duction from 18 plants in 7 counties. Pfizer
Inc. was the State’s sole wollastonite pro-
ducer from an operation in Riverside Coun-
ty.
Byproduct sulfur was recovered at 15 oil
refineries in Contra Costa, Kern, Los
Angeles, and Solano Counties.

METALS

Gold.—Exploration for gold and gold pro-
duction increased significantly during the
year. California again was the second larg-
est gold-producing State in the Nation, with
reported production of 0.608 million troy
ounce valued at nearly $270 million. In-
creased production from the major gold
operations in the State and a rising gold
price were responsible for most of the 42%
increase in quantity and 72% rise in value
over that of 1986. Also adding significantly
to the increased 1987 production were two
new operations: CoCa Mines Inc.’s Cactus
Gold Mine in Kern County and Sonora
Mining Corp.’s Jamestown Mine in Tuol-
umne County, which was the State’s third
largest producer. Gold production was re-
ported from 18 lode mines in the State and 2
placer operations in Fresno and Yuba Coun-
ties.

Gold Fields Mining Corp.’s Mesquite
Mine in Imperial County became the State’s
largest producer in 1987, closely followed by
the McLaughlin Mine of Homestake Mining
Co. in Napa County. Production continued

in 1987 at the Carson Hill Mine in Cala-
veras County, the Picacho Mine in Imperial
County and the Morning Star Mine in San
Bernardino County. The Colosseum Mine,
the Standard Hill Mine in Kern County,
and the Goldstripe Mine also began produc-
tion during the year.

Rare-Earth Metal Concentrate.—Rare-
earth production increased nearly 50% in
quantity and more than 50% in value over
that of 1986. Molycorp Inc., a wholly owned
subsidiary of Unocal Corp., was the sole
U.S. producer from the Mountain Pass bast-
nasite mine in San Bernardino County. The
company began a $5 million modernization
and elargement program to enhance pro-
duction at its large carbonatite ore body at
Mountain Pass.

Silver.—California’s silver production
decreased 21% from 1986 to 122,000 troy
ounces. However, owing to higher silver
prices, value increased $5,000 to $854,000.
Silver production was recovered principally
as byproduct from nine gold mines in Cala-
veras, Imperial, Kern, Mono, Napa, and San
Bernardino Counties. Principal producers
were the Carson Hill Mine in Calaveras
County, the Mesquite Mine in Imperial
County, the McLaughlin Mine in Napa
County, and the Morning Star Mine in San
Bernardino County. A small amount of
placer silver was reported from gold-
dredging and gravel operations in Fresno
and Yuba Counties.

Tungsten Ore and Concentrate.—Tung-
sten production declined to the lowest level
in recent years as all major producers in the
State were closed during most of the year.
Limited production was resumed in October
at Stratcor’s Pine Creek tungsten operation
near Bishop.

Other Metals.—Production of crude iron
ore continued to decline in the State; output
was 40% less than that reported in 1986. All
of California’s limited 1987 molybdenum
production was byproduct from tungsten
recovery at Stratcor’s Pine Creek Mine in
Inyo County.

1State Mineral Officer, Bureau of Mines, Reno, NV.

2Acting State geologist, California Department of Con-
servation, Division of Mines and Geology, Sacramento, CA.

3Geologist, California Deg:l:ment of Conservation, Divi-
sion of Mines and Geology, Sacramento, CA.
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Table 5.—Principal producers
Commodity and company Address Type of activity County
Asbestos:
Calaveras Asbestos Corp ___ _____ Box 127 Surface mine and Calaveras.
Copperopohs CA 95228 plant.
KCACIne _ ________________ x K —e—do_____ San Benito.
ng City, CA 93930
Boron minerals:
Kerr-McGee Chemical Corp.! _____ Kerr-McGee Cente: Evaporators and San Bernar-
Okla.homa City, OK 73125 plant. dino.
United States Borax & Chemical Box 75128 Surface mine and Kern.
Corp. Sanford Station plant.
Los Angeles, CA 90010
Calcium chloride:
Leslie Salt Co.,2 a subsidiary of Box 5621 Solar evaporators San Bernar-
ill Inc. Minneapolis, MN 55440 dino.
National Chloride Co. of America? _ _ Box 604 ———do______ Do.
Norwalk, CA 90650
Cement:
CalMatCo® __ ______________ 3200 San Fernando Rd. Plants _______ Various.
Los Angeles, CA 90065
Kaiser Cement Corp. (Mitsubishi 300 Lakeside Dr. —e—do ______ Do.
and Cement Co. Ltd.). Oakland, CA 94612
Southwestern Portland Cement Co.* _ Box 93 Plant________ San Bernar-
thom]]e, CA 92392 dino.
Eeel MineralsCo ____________ Box 878 Pits_________ Kern.
111 South La Patera Lane
Goleta, CA 93116
Gifford-Hill & Co. Inc., Phoenix Box 47127 ——edo ______ Various.
Cement Co.5 Dallas, TX 75241
Lightweight Processing Co _ _ _ __ __ ;15 North Central Ave. ———do ______ Ventura.
uite
Glendale, CA 91203
Lincoln Clay ProductsCo_ __ _ ___ _ Box 367 Pit _________ Placer.
meoln CA 95648
Lone Star IndustriesInc5 _______ 2800 us Dr. Pit _________ Santa Cruz.
San Mateo CA 94403
Port Costa MaterialsInc ________ Box Pit _________ Contra Costa.
Port Costa, CA 94569
Diatomite:
Grefcolne _________________ 3425 Lomita Blvd. Surface mine and Santa Bar-
Torrence, CA 90509 plant. léara and
Manville Products Corp_ _ _ _ _ ____ 2500 Miguelito Rd. ———do______ Santa Bar-
Felds Lompoc, CA 93436 bara.
'eldspar:
California Silica Products Co.6_ _ ___ X ceedo ______ Orange.
31302 Hwy.
Crystal Silica Co §§3nlJOceanslp rano,CA 9269 Mine and plan San Di
ilicaCo — . ___________ ine and plant _ _ iego.
1 Oceanside, CA 92054
Gold Fields Mining Corp.? _______ HCR 76 Glamis 100 Surfacemine ___  Imperial.
Mining Corp. Brawley, CA 92227
Homestake Mining Co.” _ ___ _____ 650 California St. Surface mine and Napa.
San Francisco, CA 94108 plant.
um:
“{'}SG Corp ___ ___ ___________ Plaster City, CA92269 ______ eeedo ______ Imperial.
e:
ChemstarIne® __ ____________ gOl Mzglsners Island Blvd. ee—do______ Monterey.
San Mateo, CA 94404
National Refractories & Minerals Box 30 —e—do______ Do.
Corp. Moss Landing, CA 95039
Perlite:
American PerliteCo_ _ _ __ ______ 11831 Vose St. Surface mine and Los Angeles.
North Hollywood, CA 91605 ill.
Pumice:
American Pumice Products Inc ___ _ 17992 Mitchell, South ee—do______ Inyo.
Irvine, CA 92714
Tionesta Aggregates Co_ ____ ___ _ 13290 Hodge Dr. Surface mine _ _ _ Siskiyou.
Reno, NV 89511
MolycorpIne _ _ __ __ _________ Union Oil Center —e—do______ San Bernar-
461 South Boylston St. dino.

See footnotes at end of table.

Los Angeles, CA 91017
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Table 5.—Principal producers —Continued
Commodity and company . Address Type of activity County
Sand and gravel (construction): :
CalMatCo_ 8200 San Fernando Rd. Pits_________ Various.
Los Angeles, CA 90065
K(:gpersCo Inc., Kaiser Sand & Box 640 eeedo ______ Do.
Santa Monica, CA 93456
Livingston-Graham _ ____ ______ 16080 East Arrow Hwy. ———do______ Do.
Irwindale, CA 91706
Owl Rock ProductsCo_ _ _ . __ Box 330 eeedo______ Do.
Arcadia, CA 91006
Pleasanton GravelCo _ . _ _ _ _____ Box 850 Pit ________ Alameda.
Pleamnton, CA 94566
A. Teichert & Sons Inc., Teichert Box 15002 Pits_________ Various.
tes. Sacramento, CA 95851
Talc an pyroghy]hte
PfizerInc® ___ ___ __________ Box 558 Surface mine Inyo.
Lucerne Valley, CA 92356 and plant.
Western SourceInc ___________ Box 280 Surface mine and Calaveras.
San Andreas, CA 95249 mill.
’I\nﬁssten“mgsore at:g ancentratgmdm Route 2 Und d In;
TD., 8 8Ul ute 'ndergroun: yO.
of Strategic Minerals Corp. Bishop, CA 93514 mine and plant.
Stratcor).2?
Vermiculite (exfoliated)
W.R.Grace&Co_ ____________ 1114 Avenue of the Americas Plants _______ Alameda and
New York, NY 10036 Orange.

1Als0 lime, potassium salts,

2Also salt.

3Also clays, gypsum, and irou vre.
4Also clays

5Also cement and mdustrlal sand.
€Also industrial sand.

7Also silver.

8Also magnesium compounds.
9Also clays and wollastonite.
10A150 molybdenum.






The Mineral Industry of
Colorado

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

By Jane P. Ohl' and Mark W. Davis?

The value of nonfuel minerals produced sand and gravel, and crushed stone.

in Colorado in 1987 was $373 million. This Nationwide, Colorado ranked 22d in value
figure is slightly higher than that of 1986 of nonfuel mineral production, compared
but 71% lower than that of 1980, when the with 23d in 1986 and 7th in 1980. Nonfuel
State’s molybdenum mines were operating mineral value in 1987 equaled 1.4% of the
at peak capacity. Moderate to significant national total. Twenty-one nonfuel miner-
increases in output were reported for most als were produced in the State: 14 industrial
other metals: copper, gold, lead, silver, va- minerals and 7 metals. Nonfuel mineral
nadium, and zinc, and for some industrial values were divided evenly between metals
minerals: clays, lime, pyrites, industrial and industrial minerals.

Table 1.—Nonfuel mineral production in Colorado!

1985 1986 1987
Mineral
Quantity (g oesands) Quantity (thaeane1g) Quantity oo
Clays _ - ___ thousand short tons_ _ 303 $1,743 242 $1,523 292 $1,763
Gemstones_ _ _ _ _ __________—_—___ NA €80 NA 100 NA 100
Gold (recoverable content of ores, etc.)
troy ounces_ _ 43,301 18,755 120,347 44,317 178,795 80,091
Gypsum__ _ __ ___ thousand short tons_ _ 233 1,8 w w w w
Sand and gravel (construction) - _ __do____  ©27,500 88,000 23,233 70,095  ©22,800 €84,300
Silver (recoverable content of ores, etc.)
Sto thousand troy ounces_ _ 549 3,370 645 3,526 861 6,033
ne:
Crushed _____ thousand short tons. _ 7,037 25,930 €8,000 €30,700 8,045 33,465
Dimension _ _ _ _ . ___ do____ 2 204 €4 €255 3 133
Combined value of t, copper, iron ore
(usable, 1985), lead, lime, molybdenum,
peat, perlite, pyrites (1985, 1987), sand and
gravel (industrial), tin (1985), tungsten ore
and concentrate (1985-86), vanadium, zinc,
and values indicated by symbol W__ _ _ __ XX 273,611 XX 219,492 XX 167,104
Total - _ _ XX 408,493 XX 370,008 XX 372,989
®Estimated. = NA Not ilabl W Withheld to avoid disclosi pany proprietary data, value included with
“Combined value” figure. XX Not applicable.
1Production as ed by mine shi ts, sales, or marketable production (includi ption by prod ).
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Table 2.—Nonfuel minerals produced in Colorado in 1986, by county!

Minerals produced in order of value

Sand and gravel.
Do.

Do.
Do.
Cement, sand and gravel, clays, gold, silver, peat.
Lime, sand and gravel, peat.
Molybdenum, sand and gravel.
Sand and gravel.
Sand and gravel, perlite.
Sand and gravel.
Sand and gravel, clays.
Sand and gravel, gypsum.
Clays, sand and gravel.
Sand and gravel, clays.
Cement, gypsum, sand and gravel, clays.
Sanc})znd gravel.

Sand and gravel, gold.
SandDind gravel.

Sand and gravel, clays.

Sand and gravel.

Molybdenum, zinc, gold, lead, silver, tungsten, copper, sand
and gravel.

Sand and gravel.

Cement, sand and gravel, gypsum.

Sanc})%nd gravel.

Do.

Do.
Sand and gravel, gold.
Sand and gravel.
Vanadium, sand and gravel.
San%ind gravel.

lS:‘and and gravel, gold, silver, lead, copper.
eat.
Sand and gravel.

Do.

Do.
Sand and gravel, clays.
Sand and gravel.
Gold, silver, sand and gravel.
Sand and gravel.
Gold, silver.
Gold, zing, silver, lead, copper.
San%?)nd gravel.

Do.’
Gold, peat, silver, sand and gravel.
d and gravel.

Do.
Stone, gem stones.

INo production of nonfuel mineral commodities was reported for counties not listed.

2Data not available by county for minerals listed.

Trends and Developments.—The very
large increase in output from gold and
silver mines was the most significant occur-
rence in the Colorado mining industry.
Many mining and quarrying activities were
on a downward trend, were leveling off, or
were competing with urban developments
for land use.

In the 1986-87 period, planning boards
of counties adjacent to Denver, such as
Boulder, Douglas, and Jefferson, were not
approving new or expanded quarrying or
mining projects. Boards were reacting to
pressure from residents to eliminate quar-
rying and mining activities perceived as
visibly or audibly offensive. Construction

contractors and quarry operators had to
transport heavy building materials from
greater distances, driving up the costs for
homeowners and for all taxpayers. Since
1980, the amount of sand and gravel mined
in Clear Creek and Weld Counties has
grown mainly because of increased con-
struction and building in the distant Denver
metropolitan area.
Employment.—Colorado’s unemploy-
ment rate sank to a 2-year low, 6.4%, in
October 1987. In Lake County, the site of
one of the State’s largest mines, the unem-
ployment rate remained high (22%), owing
principally to greatly reduced activity at
AMAX Inc.’s Climax molybdenum mine.
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The Colorado Division of Mines estimated
that more than 2,000 workers were employ-
ed in the nonfuel mining sector during 1987.
Of these, 63% worked at the following
mines: 440 at AMAX’s Henderson Mine and
mill; 320, Echo Bay Mines Inc.’s Sunnyside
Mine; 240, Galactic Resources Inc.’s Sum-
mitville Mine; 137, ASARCO Incorporated’s
Black Cloud Mine; 65, Camp Bird Ventures’
Camp Bird Mine; and 52 on maintenance at
AMAX’s Climax property.

Environment.—Following a court deci-
sion, Union Carbide Corp. and its wholly
owned subsidiary, Umetco Minerals Corp.,
began paying Colorado for cleanup of the
Uravan uranium-vanadium mine and mill
site in Montrose County. In March, the
company paid $1.07 million and will eventu-
ally pay a total of $2.75 million. Colorado
officials may use parts of the Uravan site
for disposal of radioactive wastes from
Denver-area radium sites. The Colorado
Department of Health will oversee the $40
million rehabilition program at Uravan.

The State and Cotter Corp. agreed at
yearend to a cleanup plan for a contami-
nated area at Cotter’s uranium mill near
Canon City, Fremont County. The mill was
closed in January 1987.

Newmont Mining Corp. and Idarado Min-
ing Co. paid a $69,000 penalty for allowing a
cancer-causing chemical to leak from the
defunct Idarado Mine in Telluride accord-
ing to the U.S. Environmental Protection
Agency (EPA). The two firms also agreed to
clean up all spills of polychlorinated biphe-
nyls (PCB) at the mine, which closed in
1972. The Idarado, a producer of gold, silver,
lead, zinc, and copper, used PCBs as a
cooling agent in transformers, voltage regu-
lators, and other electrical devices before
the 1976 ban on this chemical.

Exploration Activities.—Homestake
Mining Co. reported in its 1987 annual
report that it was continuing underground
exploration at its Northern Amethyst
silver-gold vein deposit in the Creede min-
ing district. Ore grade mineralization in the
veins was identified, but vein continuity
was not established.

The first major exploration program to be
conducted at the Camp Bird Mine in Ouray

and San Miguel Counties since 1910 began
in 1987. A total of 60,000 feet of core was to
be drilled through the eastern and western
extensions of the Camp Bird vein by year-
end 1988. Chipeta Mining Co. (a subsidiary
of Western Mining Corp. of Australia) con-
firmed the mine’s proven reserves assaying
0.25 troy ounce of gold per ton.

Legislation and Government Pro-
grams.—At the first Colorado Mining Sum-
mit, held in November, the Governor re-
quested a balance between environmental
issues and economic growth. The State Gov-
ernment was asked to rewrite the tax struc-
ture into a more “competitive framework,”
promote an effective transportation system,
and design a more efficient permitting proc-
ess to boost mining in Colorado. The Gover-
nor actively encouraged a resurgence of
metal mining and was credited with in-
fluencing several large mining companies to
consider moving their headquarters to Den-
ver.

The U.S. Bureau of Mines and the U.S.
Geological Survey jointly published several
reports covering the mineral resources of
wilderness study areas in Delta, Hinsdale,
Jackson, Mesa, Montrose, and Routt
Counties.?

The Bureau of Mines delineated five gold
and silver deposits and a molybdenum de-
posit in the Collegiate Peaks Wilderness
study area. Gold, molybdenum, silver and a
large-tonnage deposit of chemical-grade
limestone were delineated in the Holy Cross
Wilderness study area.*

The tenth U.S. Court of Appeals in Den-
ver ruled that the U.S. Department of
Energy must restrict its enrichment of for-
eign uranium to protect the domestic urani-
um industry. The decision was hailed by
some uranium-mining officials as a big step
toward revitalizing uranium (and byproduct
vanadium) mining in the United States.

In recognition of its being “the historical
heart, future showcase, and research center
of the mining industry in America,” the
National Mining Hall of Fame and Museum
in Leadville sought a national charter,
which was expected to be approved by
Congress in 1988.
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REVIEW BY NONFUEL MINERAL COMMODITIES

METALS

Gold.—Except for sand and gravel, gold
exceeded the value of any other mined
commodity in Colorado in 1987. Gold output
was valued at $80 million, about 81% high-
er than that of 1986, with production rising
49% above the 1986 level to 178,795 troy
ounces. The average price of gold was
$447.95 per troy ounce, nearly $80 higher
than in 1986. Reported ore grades at operat-
ing mines were low, however, running 0.01
to 0.20 ounce per short ton. Several oper-
ations were using the U.S. Bureau of Mines
developed heap-leaching recovery process,
which has significantly aided in revitalizing
the gold-mining industry.

AMAX formed a new subsidiary, AMAX
Gold Inc., and Royal Resources Corp. decid-
ed to abandon the oil business, change its
name to Royal Gold Inc., and become a
joint-venture partner at the venerable
Camp Bird Mine. Several firms planned to
move, or have moved, their headquarters to
Denver because of access to transportation
and mining-related businesses, such as
equipment suppliers, assay laboratories,
large research libraries such as those of the
U.S. Geological Survey, U.S. Bureau of
Mines, and Colorado School of Mines. Even
companies without mining prospects in
Colorado were finding Denver an attractive
location.

During the year, gold production was
reported by the Bessie G, Black Cloud,
Camp Bird, Comstock Lake, Cross, Lucky
Strike, May Day, Portland open pit, Sum-
mitville open pit, Sunnyside, and Waco No.
1 Mines.

Battle Mountain Gold Co. of Houston, TX,
acquired the San Luis project in Costilla
County for $6 million in cash and securities
in September 1987. Battle Mountain com-
pleted 243 drill holes by November and
estimated reserves were 20 million tons
grading 0.034 ounce of gold per ton, or
680,000 ounces of gold.

Renovation of the Camp Bird Mine, Our-
ay County, proceeded rapidly at yearend.
Royal Gold and Chipeta Mining had recent-
ly acquired the mine from Federal Re-
sources Corp. Four production stopes were
being prepared and milling began in De-
cember at the rate of 140 tons per day.

Vancouver-based Galactic Resources
Ltd’s Summitville Mine in Rio Grande
County exceeded the company’s projected

gold recoveries for 1987 by more than 8,000
troy ounces. Gold output reached 88,320
ounces. It was Colorado’s No. 1 gold produc-
er in 1987 and ranked 16th in the Nation.

Cripple Creek and Victor Gold Mining
Co., a joint venture of Golden Cycle Gold
Corp. and Texasgulf Minerals and Metals
Inc., heap leached ore to produce 28,065 troy
ounces of gold in 1987 at its mine dump
project in Teller County, according to Gold-
en Cycle’s 1987 annual report. About
900,000 tons of the original 3 million tons of
mine dump material remain. Mined ore
from the Portland open pit of the joint
venture was stockpiled completion of a
leach pad and add-on construction to the old
Carlton Mill, which had not been operated
for more than a decade. The gold recovery
plant, expanded to accommodate the input
from the 300-ton-per-day flotation mill, was
constructed within the old Carlton mill
building. Gold recovery will be by cyanide
leaching and electrowinning.

Franklin Consolidated Mining Co.
reopened the Bates-Hunter Mine near Cen-
tral City, Gilpin County. Redevelopment
was along a “500-foot-thick” ore zone con-
taining gold (0.35 ounce per ton) and silver.
No production ore had been shipped by
yearend.

Jascan Resources Inc. (60% partner) and
Atlantic Goldfields Inc. (40%) targeted
early 1989 for the first production from
their Dawson project near Canon City,
Fremont County. Reserves were estimated
to be 1.03 million short tons of ore grading
0.15 ounce of gold per ton.

Nevada Goldfields Corp. anticipated pro-
duction in 1989 at its proposed Empire open
pit mine and heap-leach operation in Clear
Creek County. Capital costs were estimated
to be $14 million, production capacity 2,000
tons per day, and operating costs $270 per
ounce.

Silver State Mining Corp. estimated out-
put of 25,000 troy ounces of gold and 7,962
ounces of silver from its all-weather vat-
leach recovery process plant at the Victor
Mine in Teller County. Silver State subse-
quently sold the Victor Mine to Nerco
Minerals Co., which expanded the vat sys-
tem from three to six vats.

Molybdenum.—In response to oversup-
plies, low prices, and a general slowdown in
the steel industry throughout the Nation
during the past 3 years, molybdenum out-
put in Colorado, the world’s major source of
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the metal, declined and capacity was re-
duced at Climax Molybdenum Co.’s Hender-
son and Climax Mines. Output in 1987,
according to AMAX’s annual report, was
about 27 million pounds of concentrate,
compared with 102 million pounds in 1980.

The Climax open pit was placed on a care-
and-maintenance basis in 1986, but was
credited in 1987 with recovering 2.2 million
pounds of concentrate produced from ore
with an average grade of 0.48% molybde-
num disulfide. The Henderson underground
mine recovered 24.9 million pounds of con-
centrate produced from ore with an average
grade of 0.46% molybdenum disulfide. Em-
ployment at the Climax Mine decreased
from about 3,000 persons in 1980 to 50 in
1987; at Henderson, from 2,000 to 400.

Proven and probable ore reserves at the
Henderson Mine were estimated to be 221
million short tons, averaging 0.37% molyb-
denum disulfide; and at the Climax open
pit, 137 million tons, averaging 0.32% mo-
lybdenum disulfide.

Silver.—Colorado mines produced 34%
more recoverable silver in 1987 than they
had in 1986. Silver production was reported
from the Bessie G, Black Cloud, Comstock
Lake, Cross, Lucky Strike, May Day, Port-
land, Summitville, Sunnyside, and Waco
No. 1 Mines. The Sunnyside Mine was the
largest producer and ranked 21st among the
Nation’s top 25 silver mines. Silver output
at the Summitville open pit mine in Rio
Grande County totaled 70,721 troy ounces,
about 8% of the State’s output.

Silver began the year priced at $5.44 per
troy ounce and averaged $7.01 for the year.
Silver mines with no gold coproduct did not
operate because silver prices were too low to
be profitable. For example, Homestake’s
Bulldog Mine and mill in Creede, Mineral
County, the State’s largest silver mine,
continued in a standby mode through 1987.

Other Metals.—Black Cloud, Cross, and
Sunnyside Mines reported copper and lead
production. Lead output rose 35%, the high-
est since 1983, and the total value of lead
was up 120% from that of 1986. The Black
Cloud Mine (ASARCO Incorporated’s Lead-
ville Unit) and the Sunnyside Mine were
ranked eighth and ninth among the Na-
tion’s 25 leading lead-producing mines.

CF&I Corp. of Pueblo produced steel from
scrap metal at an annual rate of about
600,000 tons. No iron ore production was
reported in the State in 1987; Pitkin County
iron ores have not been produced since

1986.

Scandium was recovered by Boulder Sci-
entific Co. from tungsten concentrates de-
rived from the processing of Climax Mine
molybdenum ores and ores from out of
State. Boulder Scientific, in Mead, Weld
County, was one of two companies in the
United States known to be producing scan-
dium oxide.

Cleanup at uranium-vanadium mills and
dumps in the western part of the State
provided about 55% more vanadium to the
market than in 1986. Price, however, fell
about 5%, as various vanadium substitutes
were used in alloying metals. Umetco Min-
erals reopened a few small mines in Colora-
do and shipped ore to its White Mesa mill at
Blanding, UT.

Molycorp Inc. announced plans to double
the yttrium oxide capacity at its Louviers
plant in Douglas County. Yttrium oxide is
used in phosphors and in high-temperature
ceramic and refractory applications.

Zinc was produced from the Black Cloud
and Sunnyside underground mines.

INDUSTRIAL MINERALS

Industrial mineral production consisted
of clays, gem stone, gypsum, peat, perlite,
pyrite, construction and industrial sand and
gravel, and crushed and dimension stone.

Cement.—Portland cement output and
value from Colorado’s three cement plants
declined from 1985 through 1987, and ma-
sonry cement output and value has declined
since 1984.

Ideal Basic Industries Inc., a Denver-
based subsidiary of Holderbank Finangciere
Glaris Ltd. of Switzerland since September
1986, stated that company revenues in 1987
were down 10% in the Rocky Mountain
region and cement consumption in Colorado
was down 24%. According to Ideal Basic’s
1987 annual report, weak consumption of
cement by the energy and agricultural sec-
tors was the principal factor contributing to
the decline in average cement price by $2.35
per ton to $50.63 per ton.

Clays.—Colorado was a relatively small
producer of clays, with about 0.6% of the
Nation’s total output. Output and total
value increased significantly from levels
reported for 1986. About 99% of production
was common clay. Some fire clay, kaolin,
and small amounts of swelling and non-
swelling bentonite also were produced.

Clay production came from 30 pits in 7
counties—more than two-thirds of clay
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values were from Boulder, Douglas, Elbert,
and Jefferson Counties. Leading companies
were Lakewood Brick and Tile Co., Robin-
son Brick Co., and General Refractories Co.

Colorado clays were used for common,
face and refractory brick, refractory grogs
and calcines, and waterproof seals. Average
unit price of clays per short ton ranged from
$5.58 for common clay to $50.74 for refrac-
tory kaolin.

Despite the sluggish Colorado construc-
tion industry and gloomy economic fore-
casts made in the spring of 1987, Robinson
Brick Co. moved to expand operations in
order to assure a large inventory and more
colors. Robinson Brick’s market area ranges
widely over the Nation because of its prod-
uct variety. Production was more than 1.5
million modular brick per week. The com-
pany fired up its second kiln.in April and
started two-shift operations for the first
time since September 1984.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only. This chapter
contains estimates for 1985 and 1987 and
actual data for 1986. Data for odd-numbered
years are based on annual company esti-
mates. .

Sand and gravel and crushed stone oper-

ators met strong opposition from residents
when they applied for permits to extend
their pits and quarries or to add to the
number of years over which their facilities
would be permitted to operate. Interpreta-
tions of State law were argued in county
courts, among them, Boulder County, where
county residents opposed expansion to 200
acres of a 10-acre gravel pit that had been in
operation since 1969.

Industrial. —The State’s two industrial
sand companies each operated a pit, one in
Arapahoe County, the other in El Paso
County. Industrial sand was sold for sand-
blasting, filtration, roofing granules, and
miscellaneous.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only. This chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Crushed stone was produced in
16 of Colorado’s 63 counties. Output increas-
ed less than 1% over that estimated for 1986
but was more than 14% higher than that
reported for 1985. Rock types quarried were
andesite, granite, limestone, sandstone, and
volcanic cinder. Crushed granite provided
56% of the State’s total crushed stone out-
put. There were 38 quarries operated by 27
companies.

Table 3.—Colorado: Crushed stone* sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1-1/2 inch):
Riprap and jettystone __________________________________ 233 938
Coali:isg‘er stone ___ e 26 86
aggregate, graded:
Concrete aggregate,coarse ________________________________ 1,498 6,268
Bituminous aggregate,coarse ____________________ """ """"""""""""""" 780 3,409
Bituminous surface-treatment aggregate ___________________ "~ """""""""""" 293 1,214
Fine aggregate (-8/8 inch):
Stone sand, bituminous mixorseal __ __________________________ 559 2,435
Screening, undesignated 286 1,145
Coarse and fine aggregates:
Graded road base or subbase 894 3,598
Unpavedroadsurfacing_ __________________ """ """ """ """"""7"" 314 174
Crusher run or fillorwaste___________________ """ """""""""""""" 70 180
Other construction® _________________________ """ """""TTTTTTT 115 366
Special: Other miscellaneous® ___________________ """ """""7""TTTC 923 5,061
Other unspecified __________________________ " "TTTTTTTTTTTTT 2,052 7,990
Total® 8,045 33,465

Includes granite, limestone, sandstone, and volcanic cinder, and miscellaneous stone.

2
aggregate.

Includes coarse aggregate (large), railroad ballast, combined coarse and fine aggregates, terrazzo and exposed

Includes agricultural limestone, poult?' grit and mineral food, other agricultural uses, cement manufacture, lime

manufacture, sulfur oxide removal, mine
extenders and roofing granule.

usting and acid water treatment, asphalt fillers or extenders, other fillers or

4Includes production reported without a breakdown by end use and estimates for nonrespondents.
*Data may not add to totals shown because of independent rounding.
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Uses, in descending order of quantity
consumed, were concrete aggregate, graded
road base material, cement materials, bitu-
minous aggregate, and 21 other uses. The
average price per ton for crushed stone was
$4.16.

The Denver Tech Center’s application to
open a 130-acre crushed stone quarry at Red
Mesa in southern Jefferson County was
stalled by objections from residents and

Martin Marietta Corp. Martin Marietta
predicted that quarry blasting would signif-
icantly and adversely affect top secret space
weapon research at its laboratory 3.5 miles
north of Red Mesa.

In 1985, the U.S Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents end-
use data for crushed stone produced in the
six Colorado districts depicted in figure 1.

Table 4.—Colorado: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

U District 1 District 2 District 3
se
Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1-1/2inch)! ______ - _— w w w w
Coarse aggregate, graded® _ _ ________ Q) @) . _ - -
Fine aggregate (-3/8inch)® _________ __ __ _ _ - _—
Combined coarse and fine aggregates®_ _ _ —— —— - _ - _—
Other construction _ __ ___________ 15 53 - - - -
Agricultural®_ _ ________________ - __ w w __ -
Chemical and metallurgical” ________ . - w w __ __
Special® _ _ ___ ________________ __ - . __ __ __
Other micellaneous — _ _ ___________ __ __ __ __ __ _—
Other unspecified® ______________ 132 991 w w __ __
Total® _ _ _ _ _ __ _________ 148 1,044 w w w w

: District 4 District 5 District 6

Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1-1/2inch)! ______ 234 933 @ Q] - -
Coarse aggregate, graded® __ ________ 2,217 9,477 Q) Q) __ __
Fine aggregate (-3/8inch)* _________ 764 3,255 @ @ __ __
Coarse and fine aggregates® _ ________ 1,072 3,904 164 494 91 281
Other construction — _____________ - - 480 1,910 - -
Agricultural®_ _ ________________ — - () Y __ __
Chemical and metallurgical” ________ 10 55 (G () (12 (G
S ia]8 __ __ (11) (11) __ .
_— __ 714 2,668 —_— __
1,070 4,122 552 1,556 17 206
Total® _______ 5,367 21,746 1,910 6,627 108 487

W Withheld to avoid disclosing company proprietary data.

Includes riprap and jetty stone, filter stone, and coarse aggregate (large).
2Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and

railroad ballast.

3Withheld to avoid disclosing company proprietary data; included with “Other construction.”
4Includes stone sand (bituminous mix or seal), and fine aggregate (screen).
5Includes graded road fixed base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, crusher run or

fill or waste, and combined coarse and fine aggregates.

6Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses.

7Includ t facture, lime manufacture, and sulfur oxide removal.

8Inclues mine dusting, asphalt filler, other fillers or extenders, and roofing granules.

Includes production reported without a breakdown by end use and estimates for nonrespondents.
g N

dent r

1%Data may not add to totals shown b of

11Withheld to avoid disclosing company proprietar; data; included with “Other miscellaneous.”
12withheld to avoid disclosing company proprietary data; included with “Other unspecified.”
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Dimension.—Three firms reported dimen-
sion stone production from four quarries
along the Front Range, northwest of Den-
ver. Dimension sandstone was quarried by
one firm in Boulder County and two firms
in Larimer County. Also in Larimer County
near Pinewood Springs, a small amount of
dimension granite was quarried. Colorado
dimension stone averaged $44.32 per short
ton. In decreasing order of price, uses were
rough blocks, cut or veneer stone, sawed
stone, dressed flagstone, and irregular-
shaped shaped stone.

Other Industrial Minerals.—Deep pur-
ple, doubly terminated amethyst was hand-
mined from a pit on the 20-acre End of the
Rainbow claim, 4 miles west of Red Feather
Lakes, Larimer County. Anchor Coal Co. of
Tulsa, OK, spent about $1 million to rede-
velop the long-closed Blue Wrinkle surface
mine, a source of low grade lapis lazuli. This
mine in Gunnison County was to be reopen-
ed in the summer of 1988 as an under-
ground mine. Green turquoise continued to
be produced from the King Turquoise Mine
in Conejos County.

Crude gypsum output has fallen steadily,
1984-87, but price per short ton recovered to
$7.50, 43 cents higher than that of 1986.
Three companies produced crude gypsum at
mines in Eagle, Fremont, and Larimer
Counties. Domstar Inc. acquired the mines
and wallboard plants, including property in
Fremont County, formerly owned by Gen-
star Gypsum Products Co.

Lime production has continued to in-
crease since 1985, but was still less than
production in 1984. Price per ton and total
value of lime declined significantly from
1986 figures. Three quicklime plants were
operated during the year: Western Sugar
Co. at Morgan and Weld Counties and Calco
Inc. at Chaffee County. Lime is used in
sugar refining as well as in other processes.

A large reserve of nahcolite, naturally
occurring sodium bicarbonate, north of
Rifle in Rio Blanco County was leased by
Wolf Ridge Corp., a wholly owned subsid-
iary of Industrial Resources Inc. of Lake-
wood. The property was estimated to con-
tain 6 billion short tons of nahcolite. A
solution-mining plan was proposed to ex-
tract the nahcolite, which would be used as

a cattle feed supplement, in powerplant
scrubbers, pharmaceuticals, and glassmak-
ing.

At least three peat operations were active
in 1987. Colorado Peat Industries in Boulder
County and Universal Peat Sand and Grav-
el Inc. in Park County cut peat and sold it in
bulk. Glacier View Peat Corp. in Chaffee
County sold its output packaged. Reported
output for the State was down significantly.

Perlite was exfoliated by Grefco Inc.’s
Building Products Div. at its Antonito plant
in Conejos County. Persolite Products Inc.
reported output from its Florence plant in
Fremont County. Crude ore was from its
Rosita Mine.

Two firms in Leadville produced pyrite.
Apache Pyrite Joint Venture (Apache Ener-
gy & Minerals Co.) continued to reprocess a
tailings pile south of the town of Leadville
to recover sulfur, which was sold for use in
the glass-coloring, abrasive, battery, steel,
and metal-processing industries. The
Apache operation simultaneously cleaned
up an unsightly area. Leadville Research
and Development reported pyrite produc-
tion from a mine in Lake County, but use
was not specified. Plans for a sulfur mine
west of Creede in Mineral County were
abandoned for lack of financing.

W. R. Grace & Co. exfoliated vermiculite
from out-of-State sources at its plant in
Denver. Vermiculite was used principally in
fireproofing and also in concrete and plaster
aggregates, in loose fill and block insula-
tion, and in horticulture agriculture.

1State Mineral Officer, Bureau of Mines, Denver, CO.

2Chief, Minerals and Mineral Fuels Resources, Colorado
Geological Survey.

3Sanford, R. F., R. I. Grauch, K. Hon, D. J. Bove, V. J. S.
Grauch, and S. Korzeb. Mineral Resources of the
Redcloud Peak and Handies Peak Wilderness Study Areas,
Hinsdale County, Colorado. U.S. Geol. Surv. Bull. 1715-B,
1987, pp. B1-B35.

Snyder, G. L., L. L. Patten, and J. J. Daniels. Mineral
Resources of the Mount Zirkel Wilderness and Northern
Park Range Vicinity, Jackson and Routt Counties, Colora-
do. U.S. Geol. Surv. Bull. 1554, 1987, 236 pp. (Supersedes
U.S. Geol. Surv. Open File Report 83-891.) Chap. B, Mine
Appraisal, by L. L. Patten, U.S. BuMines., pp. 57-107. Toth,
M. I, C. G. Patterson, D. M. Kulik, and R. A. Schreiner.
Mineral Resources of the Dominguez Canyon Wilderness
Study Area, Delta, Mesa, and Montrose Counties, Colora-
do. U.S. Geol. Surv. Bull. 1736-A, pp. Al-Al0.

4Baskin, G. D. Mineral Resources of the Collegiate Peaks
Wilderness, Chaffee, Gunnison, Lake, and Pitkin Counties,
Colorado. BuMines MLA 45-87, 1987, 104 pp.

Lundby, W., and S. D. Brown. Mineral Resources of the
Holy Cross Wilderness, Eagle, Lake, and Pitkin Counties,
Colorado. BuMines MLA 3-87, 1987, 162 pp.
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Table 5.—Principal producers

Commodity and company Address Type of activity County
Cement:
Ideal Basic IndustriesInc.! _____ __ Box 8789 Plants_______ Fremont and Lari-
750 17th St. mer.
. Denver, CO 80201
Southwestern Portland Cement Co.! _ 1111 South Colorado Blvd. Plant _______ Boulder.
Denver, CO 80222
Clays:
General RefractoriesCo_ - __ _____ 600 Grant St., Room 3000 Pits ________ Pueblo.
Pittsburgh, PA 15219
Lakewood Brick and TileCo _ _ _ _ __ 1325 Jay St. Pits and plant _ _ Fremont and
Lakewood, CO 80214 Jefferson.
G. W.Parfet EstateInc _________ 1213-1/2 Washington Ave. Pits ________ Jefferson.
Golden, CO 80401
Robinson BrickCo __ __ _-______ Box 5243 Pits and plant _ _ Douglas, Elbert, E1
Gold Denver, CO 80217 Paso, Jefferson.
ASARCO Incorporated?_ _ _ _ ___ __ Box 936 Mine and mill _ _ Lake.
Leadville, CO 80461
Cripple Creek and Victor Gold Mining Box 191 Mine dump heap Teller.
Col Victor, CO 80860 leaching.
Sumnmnitville Consolidated Mining Co. Box 2G Open pit, vat Rio Grande.
Inc,a subsldm'y of Galactic Re- Del Norte, CO 81132 leaching,
sources Inc.? czlarbgn-pulp
plant.
Sunnyside Gold Corp., a subsidiary of Box 177 Mine and mill San Juan.
Echo Bay Mines Ltd.? Silverton, CO 81433
um:
y%omtnr Gypsum._____________ 1173 State Hwy. 120 Mine and plant _ Fremont.
Florence, CO 81226
Lime:
Calcolne_ _________________ Box 1044 —e—do______ Chaffee.
The Wi Sugar Co., a subsidiary of ??51%’?'1?(8) s1201 Plant M d Weld
e Western a subsi of th St. ts_ _ _____ organ and Weld.
Tate and Lyle lJ%’LC Denver, CO 80202
Molybdenum:
AMAXIne*________________ 1707 Cole Blvd. Mines and mills _ Clear Creek,
P Golden, CO 80401 Grand, Lake.
eat:
Universal Peat Sand & Gravel Inc __ 1557 South Ingalls St. Bog ________ Park.
Perlite Lakewood, CO 80226
er]
Grefco Inc., Building Products Div __ Box 308 Plant _______ Conejos.
Antonito, CO 81120
Persolite ProductsInc__ ___ _____ Box 105 Mine and plant _ Custer and
Florence, CO 81226 Fremont.
Sand and gravel:
Castle Concrete Co__ _ _________ Box 2379 Pits and plants _ El Paso and Pueblo.
Colorado Springs, CO 80901
Cooley Gravel Co. (J. L. Shiely Co.)*_ _ Box —ee—do______ Adams, El Paso,
Termmal Annex Jefferson.
Denver, CO 80217
Albert Frei & Sons Associates __ _ _ _ 11521 Brighton Rd. ———do______ Adams, C]
Henderson, CO 80640 %eﬁik Garﬁeld
Western Mobile Premix Co.l_ _ __ __ Box 5183TA ——_—do______ Various (9 coun-
Denver, CO 80217 ties).
Western Paving Construction Co _ __ x 21649 ——e—do______ Boulder and Weld.
Denver, CO 80221
Stoxi: halt P: Co 14802 West 44th A Quarri Jeffe
phalt PavingCo _ _ ___ . ______ est 44th Ave. ies _____ efferson.
Golden, CO 80401
Rocky Mountain Rose Red Inc __ _ _ _ North Star Route Quarry ______ Larimer.
Lyons, CO 80540
1Also stone.
2Also copper, lead, silver, and zinc.

silver.
4Also tungsten.



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 Donald K. Harrison® and Robert J. Altamura?

The value of nonfuel mineral production
in Connecticut in 1987 was $122.3 million, a
52% increase compared with that of 1986.
Crushed stone and sand and gravel contin-
ued to be the two leading mineral commodi-
ties produced. In 1987, the combined value
of these two commodities accounted for 93%
of the State’s total mineral production
value.

Trends and Developments.—All facets of
construction activity grew in the State,
residential and commercial buildings lead-
ing the way. Aggregate producers were

extremely busy and contractors were often
hard pressed to find ample supplies. In
1987, Connecticut was also in the fourth
year of a 10-year, $10 billion State program
of infrastructure improvements. Infrastruc-
ture improvements included street paving
and repairs on roads, bridges, sewage, and
water systems.® Although no cement is pro-
duced in Connecticut, shipments into the
State for construction purposes remained at
about the 1986 record-high level of nearly 1
million tons.

Table 1.—Nonfuel mineral production in Connecticut!

1985 1986 1987
Mineral . Value : Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Clays — ________ thousand short tons__ 106 $632 157 $975 w w
Gemstones_ _ ___ _ _ __ ____________ NA w NA 2 NA $2
Sand and gravel (construction)
s thousand short tons__ 6,000 €21,000 7,254 25,984 €8,400 €317,000
tone:
_______________ do____ 1277 43,937 7,700 45,800 11,412 76,668
Dimension _ __ ___________ do___ 20 1,285 €24 1,653 18 1,646
Combined value of feld mica (scrap),
sand and gravel (industrial), and values
i.ndicafedi?symbol W o XX 5,532 XX 6,040 XX 6,959
Total XX 72,386 XX 80,454 XX 122,275
®Estimated. NA Not available. =~ W Withheld to avoid discl p proprietary data; not included with
“Combined value” figure. XX Not applicable.
1Production as d by mine shi ts, sales, or marketable production (includi ption by producers).
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In the advanced materials sector, How-
met Corp., Greenwich, and Ceramiques
Techniques Desmarquest (CTD), Trappes,
France, formed a joint venture to manufac-
ture and market advanced ceramic products
for commercial and military applications in
North America. The company, named Hd
Ceramics, will be based in Howmet’s execu-
tive offices in Greenwich.

Table 2.—Nonfuel minerals produced in
Connecticut in 1986, by county?

Minerals produced
County in order of value
Fairfield__________ Sand and gravel.
Hartford _________ Sand and gravel, clays.
Litchfield _________ Sand and gravel.
Middlesex_ _ _____ __ Feldspar, sand and gravel,
clays, mica.

NewHaven________ Sand and gravel.
New London _______ Deo.
Tolland __________ Do.
Windham _________ Do.
Undistributed?_ _ __ __ Stone, gem stones.

INo production of nonfuel mineral commodities was
re] for counties not listed.

ta not available by ty for mi 1s listed.
Legislation and Government Pro-

grams.—Continuing concern about the
quality of the State’s air, land, and water
resources resulted in the passage of several
laws relating to hazardous waste and re-
source recovery facilities. Bills signed into
law concerning hazardous waste disposal
included Public Act (PA) 87-150, PA 87-238,
PA 87-332, PA 87-475, and PA 87-561. Bills
enacted concerning resource recovery facili-
ties included PA 87-451, PA 87-465, PA 87-
489, and PA 87-556. The bills are described
in capsule summary form in the “Classified

Index of Legislation Enacted by the 1987
General Assembly.”* Legislation (PA 87-
540) was also passed that established a
mechanism for the siting of a regional low-
level radioactive waste disposal facility.
Once enacted, PA 87-438 created civil penal-
ties for violations of coastal management,
stream channel encroachment, and naviga-
ble water laws regarding removal of sand
and gravel, dredging, and stream channel
encroachment.

The Connecticut Department of Environ-
mental Protection’s plan, “Environ-
ment/2000” was approved by the Governor
during the year. This environmental man-
agement plan includes strategies to (1) de-
termine the availability and use of nonre-
newable natural resources, (2) improve in-
formation on mineral and soil resources, (3)
develop regulations for land-development
and mineral extraction, and (4) acquire or
set aside areas with critical minerals or
soils that should be reserved in the public
interest.

The Connecticut Geological and Natural
History Survey (CGNHS) continued pro-
grams on the collection, interpretation, and
dissemination of information on the State’s
natural resources. Major efforts for the year
included topographic, bedrock, and surficial
geological mapping; soils investigations; a
study of the geology of Long Island Sound;s
and a radon investigation throughout the
State.* A map and accompanying report of
the mines and quarries of Connecticut
showing the location of more than 600
active and abandoned mineral sites was also
published during the year.”

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Clays.—Two companies mined common
clay for use in the manufacture of common
and face brick. K-F Brick Co. mined Pleis-
tocene glacial clay near South Windsor and
also quarried Jurassic Age shell near Suf-
field, both in Hartford County. The Michael
Kane Brick Co. operated an open pit mine
in Middlesex County.

Feldspar.—In feldspar production Con-
necticut ranked second nationally after
North Carolina. The Feldspar Corp. oper-
ated three open pit quarries and a froth
flotation plant in the old Middletown Peg-
matite District in Portland and Middle-
town, Middlesex County. Production re-
mained essentially the same as that of 1986.
The feldspar was used by the glass and

ceramics industry principally as a flux.

Mica.—The Feldspar Corp. recovered
scrap mica as a byproduct of feldspar-
mining operations in Middletown, Middle-
sex County. Production was nearly double
that of 1986. The mica was sold as a filler
and as an additive for well-drilling mud.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only. This chapter
contains estimates for 1985 and 1987 and
actual data for 1986. Data for odd-numbered
years are based on annual company esti-
mates.

The value of construction sand and gravel
has historically been the second-leading
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mineral commodity produced in terms of
value. Estimated production in 1987 was 8.4
million tons valued at $37 million. This
represented an increase of 16% and 42% in
output and value, respectively, over that of
1986. Production was reported in all eight
counties in the State. Major uses were for
construction and roadbuilding.
Industrial.—Two companies produced in-
dustrial sand in the State in 1987. The
Feldspar Corp. processed industrial sand as
a byproduct of feldspar refining in Middle-
town, Middlesex County, and U.S. Silica Co.
of Connecticut operated a quarry near
North Stonington, New London County.
Principal uses were for roofing granules,

glass products, and filtration.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only. This chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Crushed stone was the State’s
leading commodity produced. It accounted
for almost two-thirds of the State’s total
mineral value. Crushed stone production
totaled 11.4 million tons valued at $76.7
million, a 68% increase in output and 68%
increase in value compared with 1986 esti-

‘mates.

Table 3.—Connecticut: Crushed stone* sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use

Coarse aggregate (+1-1/2 inch): Other coarse aggregate
Coarse aggregate, graded: Concrete agg-regabe,

Fine aggregate (-3/8 inch): Screening, undesignated
Coarse and fine aggregates:

Unpaved road sufacing _
Terrazzo and expos:d aggregate _ _ _ ____ _________

n? _ -
tural limestone — — _ _ _ _ ___———__
Other unspecified® ___________ . _____

Other constructio:
Agricultural: Agricul

872

w,
10,131
11,412

W Withheld to avoid disclosi p
Includes limestone, traprock, dolomite, and gneiss.
2Includes riprap and jetty stone, filter stone, coarse
combined coarse and fine aggregates, grads
indicated by symbol W.

SIncludes production reported without a breakdown by end use and ti

proprietary data; included with “Other construction.”

te (graded), bituminous aggregate (coarse), fine aggregate,

aggregal
ed road base or subbase, a small amount of agricultural limestone, and data

dent:

tes for nonresp

4Data may not add to totals shown because of independent rounding.

Dimension.—Dimension granite was
quarried in New Haven County, and dimen-
sion granite and quartzite were quarried in
Tolland and Windham Counties. The stone
was sold as irregular-shaped stone, rough
blocks, and cut stone.

PLState Mineral Officer, Bureau of Mines, Pittsburgh,
3Geologist, State Geological and Natural H.i?te‘ry Survey
IrrT

fied Index of Legislation Enacted by the 1987 General
Assembly. For information on individual bills, write to the
Greater Hartford Chamber of C 250 Constituti
Plaza, Hartford, CT 06103.

5Lewis, R., and S. W. Needell. Map showing the Quater-
nary Geology of East-Central Long Island Sound. U.S.
Geol. Surv. Miscellaneous Field Studies Map MF-1939B,
1987, 1:125,000 scale.

®Thomas, M. A. A Connecticut Radon Study—A Prog-
ress Report: Radon in Ground Water. Ed. by Barbara
Graves (Proc. of the National Water Well Assoc. Conf.,
Somerset, NJ, Apr. 7-9, 1987), pp. 347-362.

of Connecticut, Department of Envir ta
Hartford, CT.

3Rock Products. Aggresgtes: 1988 Pegged To Be “Iffy”
Year. V. 90, No. 12, Dec. 1987, pp. 45-46.

4Greater Hartford Chamber of Commerce. The Classi-

7Al ra, R. J. Bedrock Mines and Quarries of Con-
necticut. Connecticut Geological and Natural History
Survey, Natural Resources Atlas Series, 1987, 1:125,000
scale map plus a 41-pp booklet.
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Table 4.—Principal producers

Commodity and company Address Type of activity County
ﬁe Michael KaneBrickCo _ _ _____ 654 Newfield St. Pitand plant_ _ __ Middlesex.
Middletown, CT 06457
KFBrickCo________________ Box 375 Mine and plant _ _ Hartford.
Felds East Windsor Hill, CT 06028 )
The Feldspar Corp.l_ _ __________ Box 99 Mines and plant_ _ Middlesex.
P Spruce Pine, NC 28777
Sand and grca:lyel (1986):
on:
BeardInc ____________ Box 71, Mary St. Pitand plant_ _ __ New Haven.
Shelton, CT 06484
Connecticut Sand & Stone Corp . . West Main St. Pit and plants __ _ Hartford and
Plainville, CT 06062 . Litchfield.
DBD.Inc_______________ x 62 Pitandplant____  Fairfield.
Brookfield, CT 06805
DeSiato Sand & Gravel Corp ___ 999 Stafford Rd Pit__________ Tolland.
Storrs, CT 06268
R. A. Rawson Sand & Gravel Inc _ .1 Pitsand mill __ _ _ Windham.
Putnam, CT 06260
dustrial:
U.S. Silica Co. of Connecticut _ __ Box 577 Pitand plant_ _ _ _ New London.
Ottawa, IL 61350
Stone: : '
EdwardBalfCo____________ Box 11190 Quarry _______ Hartford.
ewmgton, CT 06111
O&G IndustriesInc _________ 23 Casson Ave. Quarries ______ Litchfield and
Box 907 New Haven.
Torrington, CT 06790
Roncari IndustriesInc _______ 1776 South Main St. Quarry _______ Hartford.
East Granhy CT 06026 )
Tilcon TomassoInc _________ Box 67 —e—do_______ Hartford,
. 909 Foxen Rd. New Haven,
North Branford, CT 06471 Windham.
York Hill Trap Rock Quarry Co . _ Westfield Rd. ceedo_______ New Haven.
Meriden, CT 06450
Dimension:
Castellucci & SonsInc________ West River St. —eedo_______ Do.
idence, RI 02904
R.B. Marriott & SonsCo ______ Box 67 e—edo_______ Windham.
Oneco, CT 06373
Wayne C. Williams General R.F.D. 1, Conklin Rd. —emdo_______ Tolland.

Construction Inc.

Stafford Springs, CT 06076

1Also crude mica and industrial sand.



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 L. J. Prosser, Jr.

The value of construction sand and gravel
production in Delaware in 1987 was $6.4
million. Output and value data for magne-
sium compounds and greensand, which
were also produced, were excluded from the
State total to avoid disclosing company
proprietary data. Delaware was one of six
States producing magnesium compounds
and one of only two reporting greensand
marl production in 1987.

Trends and Developments.—The intro-
duction of high-tech materials such as new
polymer composites presents significant
competitive challenges and opportunities in
conventional mineral markets according to
a U.S. Bureau of Mines report entitled,
“The Impact of Advanced Materials on
Conventional Nonfuel Mineral Markets: Se-
lected Forecasts for 1990-2000.”2 The Center
for Composite Materials at the University

of Delaware continued research on compos-
ites technology that included studies and
reports on (1) fracture toughness and fa-
tigue on an alumina-fiber reinforced mag-
nesium metal-matrix composite, (2) cure
behavior of thermosetting resin composites,
(3) resin impregnation during the manu-
facturing- of composite materials, and (4)
diaphragm forming of carbon-fiber-rein-
forced thermoplastic composite materials.
Lanxide Corp., Newark, DE, developed ce-
ramic materials for high-tech applications
using an oxidation reaction process. This
process allows for the creation of composite
materials because some metal remains in
the product. Ceramic metal composites are
designed for use in materials that have
deficiencies in terms of durability, corro-
sion, temperature resistance, and chemical
breakdown.

Table 1.—Nonfuel mineral production in Delaware*

1985 1986 1987
Mineral : Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Gemstones_ __ __________________ — __ NA $1 NA $1
Marl (greensand) _ _ thousand short tons_ _ 2 $29 1 12 w w
Sand and gravel (construction) _ _ __do_ _ __ 1,300 €4,000 1,547 4,156 €2,300 €6,400
Total® _ ___ ____ _ _____________ XX 4,029 XX 4,169 XX 6,401

®Estimated. NA Not available.

W Withheld to avoid disclosing company proprietary data. XX Not applicable.

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers).
2Partial total; excludes values that must be concealed to avoid disclosing company proprietary data.
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REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Delaware produced minor quantities of
greensand marl, magnesium compounds,
and construction sand and gravel compared
with national output totals for these com-
modities. In addition, the State manufac-
tured and processed minerals including gyp-
sum, sulfur, and titanium dioxide. Loca-
tions of these operations are listed in table
2.

Construction sand and gravel production
is surveyed by the U.S. Bureau of Mines for
even-numbered years only. This chapter
contains estimates for 1985 and 1987 and
actual data for 1986. Data for odd-numbered
years are based on annual company esti-
mates.

The construction industry provided the
greatest source of demand for nonfuel min-
erals in the State. Output of 2.3 million
short tons of sand and gravel in 1987 was
the highest quantity produced since 1973
and reflected the demand generated from

multimillion-dollar construction projects in
Dover, Newcastle, Smyrna, and Wilming-
ton. Sand and gravel also was shipped in
from other States. In addition, sources out-
side Delaware provided crushed stone and
cement for use in building and road con-
struction.

METALS

Phoenix Steel Corp., Claymont, the
State’s only raw steelmaking facility, was
shut down in February. The firm filed for
protection under chapter 11 of the Federal
Bankruptcy Code in April, and the plant
remained for sale at yearend. The operation
contributed an estimated $60 million to the
Claymont area economy in 1986 and em-
ployed about 750 workers before closing.

P;State Mineral Officer, Bureau of Mines, Pittsburgh,
*Balazik, R. F., and B. W. Klein, The Impact of Ad-
vanced Materials on Conventional Nonfuel Mineral Mar-
llcgg Seiegcted Forecasts for 1990-2000. BuMines IC 9150,
,p-18.

Table 2.—Principal producers

Commodity and company Address Type of activity County
Greensand:
Contractors Sand & Gravel Co. Inc.} _ _ Box 2630 Pit________ New Castle.
Wilmington, DE 19805
Gypsum (calcined):
Georgia-Pacific Corp., Gypsum Div __ _ %Vihgil.%gton Marine Terminal Plant ______ Do.
ox
Wilmington, DE 19899
Magnesium compounds:
croftCo _ ________________ 40 Cape Henlopen Dr. Plant (pharma- - Sussex.
Lewes, DE 19958 ceutical-fine
chemical).
Sand and gravel (construction):
Dover Equipment & Machine Co_ _ _ _ _ 113 West 6th St. Dredge _ ____ Kent.
New Castle, DE 19720
Parkway Gravellne _____ _______ 4048 New Castle Ave. Pit________ New Castle.
New Castle, DE 19720
HowardL. Ritter & Sons _________ Box 716 Pit________ Sussex.
Lewes, DE 19958
Staytons Sand & GravelInc ___ ____ Box P Pit________ Kent.
Felton, DE 19943
Steel:
PhoenixSteel Corp_____________ 4001 Philadelphia Pike Mill (plate)_ _ _ Do.
Claymont, DE 19703
Sulfur (recovered):
Texacolne . _ _ __ _____________ Wrangle Hill Rd. Refinery Do.
Delaware City, DE 19706 (petroleum).
Titanium dioxide:
E. I. du Pont de Nemours & Co. Inc _ _ _ Edgemoor, DE19809_ _ __ _ ___ Plant Do.
(chemical).

*Also sand and gravel.



The Mineral Industry of
Florida

This chapter has been prepared under 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 Walter Schmidt?

The value of nonfuel mineral production the domestic phosphate rock output. The
in Florida in 1987 was $1.3 billion, an State ranked high in output of other indus-
increase of $56 million over that of 1986. trial minerals, ranking first in production
The State ranked fourth nationally in out- of peat, second in fuller’s earth, third in
put of nonfuel minerals with industrial crushed stone and masonry cement, fifth in
minerals accounting for nearly all of the industrial sand, and seventh in portland
value. Principal minerals produced were cement and construction sand and gravel.
cement, clays, phosphate rock, sand and Additionally, ilmenite, rutile, staurolite,
gravel, and stone. and zircon concentrates were produced only

Florida remained the predominant pro- in Florida, as coproducts of mineral sands
ducer of phosphate rock nationally, and operations.
with North Carolina supplied nearly 90% of

Table 1.—Nonfuel mineral production in Florida!

1985 1986 1987
Mineral N Value : Value : Value
Quantity (thousands) QALY housands) WA  (thousands)
Cement:
Masonry _____ thousand short tons_ _ 316 $17,137 352 $21,269 390 $24,069
Portland _ ____ _do____ 3,282 148,908 3,189 147,643 3,565 165,944
Clays - ____ 672 33,074 726 43,261 598 39,496
Gemstones_ _ _ _ _ _ __ _____________ NA €6 NA w NA w
Peat __________ 243 5,333 365 5,743 363 6,068
Sand and gravel:
Construction_ _ _ __________ do____  ©22500 €49,500 28,233 67,898  ©30,000 ©74,900
Industrial ______________ do____ 2,123 12,642 1,467 14,930 1,884 19,713
Stone (crushed) __ __ ___ ______ do____ 69,266 287,237 €69,000 €288,200 278,992 2350,537
Combined value of lime (1985-86), phosphate
rock, rare-earth metal concentrates, stau-
rolite, stone (crushed marl, 1987), titanium
concentrates (ilmenite and rutile), zircon -
concentrates, and values indicated by sym-
bolW_ __ o ___ XX 1,007,899 XX 700,919 XX 665,510
Total - _ _ _ _ _ XX 1,561,736 XX 71,289,863 XX 1,346,237

®Estimated. "Revised. NA Not available. =W Withheld to avoid disclosing company proprietary data; value
included with “Combined value” figure. XX Not applicable.

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

2Excludes certain stones; value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in Florida in 1986, by county*

County

Minerals produced
in order of value

Sand and gravel.
Clays, sand and gravel.
Sam})aond gravel.

Tit trates, zircon ates, rutile,
sand and gravel, staurolite, clays, peat.

Cement.

Sand and gravel.

Clays, sand and gravel.

Sand and gravel.

Phosphate rock.

Do.
Sand and gravel.
Cement, clays.

Peal

Phosphate rock, cement, peat.
Sand and gravel, peat, clays.
Sand and gravel.

Peat.

Phosphate rock, cement.
Clays, sand and gravel.

Peat.

Phosphate rock, sand and gravel.
Sand and gravel clays, peat.
Sanc})ind gravel.

Lime, pea
Sand and g'ravel
Do.

Stone (crushed), rare-earth minerals, gem stones.

fel diti

mineral
2Data not available by county for minerals listed.

INo production of

Trends and Developments.—Florida’s
economy continued to be dominated by
trade, service, and construction, with the
construction sector a major user of mineral
aggregates. The State remained one of the
fastest growing in the Southeast, resulting
in sustained high levels of output from
construction aggregate operations.

The port of Tampa handled over 49 mil-
lion short tons of cargo in the fiscal year
ending September 30, 1987, up from 44
million tons the previous year. Of the cargo
handled, nearly 47% was exports and near-
ly 98% was bulk cargo. Various kinds of
bulk phosphate exports totaled 13.8 million
tons, down from 14.2 million tons in fiscal
year 1986. Mineral imports included ce-
ment, clinker, granite, gypsum, potash, salt,
and sulfur.

Employment.—Florida’s 1987 unemploy-
ment rate was 5.3%, down from 5.7% in
1986. All mineral-related sectors shared in
this increase of employment. The mining
sector increased about 4% while the phos-
phate industry increased 7%. At a high
level for several years, construction increas-
ed slightly, while primary metals picked up
4%.

Legislation and Government Pro-
grams.—In response to financial problems
of the phosphate industry, the Florida Leg-
islature enacted a bill to reduce the sever-
ance tax on phosphate rock production. The
act reduced the phosphate severance tax

was reported for counties not listed.

from $2.23 to $1.79 per short ton, effective
July 1, 1987, with a further reduction to
$1.35 per short ton on January 1, 1988,
effective for 1 year. After that, the rate will
be $1.35 per short ton times an index pegged
to phosphate rock production.

The Florida Institute of Phosphate Re-
search funded research on mining and proc-
essing of phosphate rock, including recla-
mation of disturbed lands. Funding was
received from severance taxes on phosphate
and was directed to beneficiation, chemical
processing, and environmental, mining, and
reclamation studies. A top priority for re-
search was utilization of phosphogypsum, a
byproduct of fertilizer production.

The Florida Department of Revenue re-
ported receipts of severance taxes for solid
minerals during fiscal year 1987 of $68.1
million, down from $94.4 million in 1986.

The U.S. Bureau of Mines conducted vari-
ous research projects of benefit to the phos-
phate industry. Bureau-developed technolo-
gies included a one-stage flotation process to
improve phosphate recovery, a technique to
dewater phosphate slimes, and a method for
recovering sulfur from phosphogypsum
waste. In addition, two Reports of Investiga-
tions (RI) were also released: RI 9101, “Bore-
hole (Slurry) Mining of Coal, Uraniferous
Sandstone, Oil Sands and Phosphate Ore,”
and RI 9110, “Recovery of Phosphate from
Florida Phosphate Slimes.”
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REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—Shipments of both masonry
and portland cement increased over those of
1986. Cement remained the third-leading
commodity by value in Florida. Nationally,
output of masonry cement ranked third
while that of portland cement ranked sev-
enth. Construction activities have remained
at high levels in the State, keeping output
at a relatively high level. Although demand
was strong, prices remained steady as im-
ports affected the domestic industry. Six
companies produced portland cement at six
plants. Masonry cement was produced at
four plants. Cement and clinker were im-
ported: cement through Miami and Tampa
while clinker came only through Tampa.
Cement imports totaled 3.6 million short
tons compared with 2.5 million tons in 1986;
64% came through Tampa. Clinker imports
decreased from 960,000 tons in 1986 to
880,000 tons in 1987. Cement imports came
mainly from Mexico, Spain, and Venezuela
while clinker came mainly from Mexico and
Spain.

Portland cement shipments were pre-
dominately in bulk form by truck and rail.
Major consumers were ready-mixed con-
crete contractors, building material dealers,
and concrete products manufacturers. In-
state raw materials used to manufacture
cement included coral, fly ash, limestone,
sand, and staurolite. Out-of-State raw mate-
rials included gypsum and iron ore. Eight
rotary kilns were operated at the six plants.
Five were wet process and three were dry
process. Energy requirements included 406
million kilowatt-hours of electric energy, an
increase over the 379 million kilowatt-hours
used in 1986. In addition, other energy raw
materials included coal, fuel oil, and natu-
ral gas.

Florida Crushed Stone Co. completed per-
formance testing late in the year at its new
600,000-short-ton-per-year cement plant at
Brooksville. The cement plant went on-line
in February with the powerplant and lime
plant scheduled for startup in 1988. General
Portland Inc. started utilization of a pneu-
matic ship-unloading system at its terminal
in Tampa. The system was permanently
mounted on the dock and was designed to
unload bulk carriers up to 39,000 dead-
weight tons at a capacity of 800 metric tons
per hour.

Clays.—Common clay, fuller’s earth, and
kaolin were produced in Florida. Total clay
output decreased by nearly 130,000 short
tons while value decreased by $3.8 million.
Common clay output and values decreased
from those of 1986. Major uses were in the
manufacture of cement and lightweight ag-
gregate.

Four companies mined attapulgite ful-
ler’s earth at four pits in Brevard, Gadsden,
and Marian Counties. Production and value
decreased from those of 1986. Florida rank-
ed second nationally in output of fuller’s
earth. Major uses for fuller’s earth were as
pet waste, oil and grease absorbents, and in
fertilizers, pesticides, and saltwater drilling
muds.

Kaolin was produced by one company in
Putnam County; output and value increased
over that of 1986. Kaolin was used where a
high degree of workability was required.
Main uses were electrical porcelain, white-
ware, and wall tile. Also recovered at the
operation was byproduct industrial sand,
which was used mainly for glassmaking.

Fluorspar.—Fluosilicic acid was recover-
ed as a byproduct of wet-process phosphoric
acid manufacture at six locations. Fluosilic-
ic acid was used to produce cryolite, alumi-
num fluoride, and sodium silica fluoride,
and was also used in water fluoridation.

Peat.—Florida ranked first in the Nation
in output of peat. But with sales decreasing
slightly, unit values increased. Thirteen
operations produced reed-sedge and humus
peat in eight counties. Peat was shipped
mainly in bulk and used as a potting soil
and in nurseries.

Phosphate Rock.—Florida continued to
rank first nationally in the production of
phosphate rock, and the industry remained
the predominant nonfuel industry in the
State. Production increased slightly in 1987
after a drop of over 25% in 1986. Output
still has not returned to levels attained
in the early 1980’s. The problems were
decreased domestic consumption and a de-
cline in exports, in the face of foreign
competition. Employment in phosphate
mining increased 7% as the industry picked
up late in 1986. Employment remained
relatively constant through 1987. To assist
the industry in recovery, the State Legisla-
ture lowered the severance tax from $2.23
per short ton to $1.79 per ton, effective July
1, 1987. A further reduction to $1.35 per ton
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will be effective on January 1, 1988.

The industry continued to change owner-
ship as Agrico Chemical Co. was purchased
by Freeport-McMoRan Resource Partners
Ltd. W. R. Grace & Co. was purchased by
Seminole Fertilizer. Beker Phosphate Corp.
was acquired by Nu-West Industries Inc.
Mobil Mining and Minerals Co. completed
its purchase of the closed Big Four Mine
from FCS Energy Inc., who had purchased it
from AMAX Chemical Inc.

With the exception of Beker and Hope-
well Land Corp., all the phosphate compa-
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nies were operating at yearend. The compa-
nies produced at less than capacity as peri-
odic shutdowns and reduced schedules kept
output in line with demand.

In addition to the companies and mines
listed in the following table, three compa-
nies recovered soft phosphate rock from
hard-rock phosphate mine tailings ponds in
north-central Florida. The material was
sold as an animal feed supplement.

Land-pebble phosphate was produced by
10 companies at 14 mines as shown in the
following tabulation:

Company

Mines Status Production Exports
Agrico ChemicalCo _______ FortGreen _ _____ Operated ________ Increased ___ Yes.
Payne Creek _ ____ Reopened late in year _
Saddle Creek _ ___ _ Closed late in year_ _ _
Beker Phosphate Corp_ _ _ _ _ _ Wingate Creek _ __ _ Closed early in year _ _ Decreased __ _ No.
CF IndustriesInc _ __ ___ ___ H?\I e§ Complex Operated ________ ___do ____ No.
0. 1.
EstechInc _____ Silver City ____ __ ee_do_________ Increased ___ Yes.
Gardinier Inc ___ Fort Meade _ _ _ __ _ ———do_________ ———do ____ No.
W.R.Grace&Co _ ________ Four Corners_ _ __ _ Closed _ ___ ______ ——_—do ____ Yes.
Hooker’s Prairie _ _ _ Operated ________
International Minerals & Clear Springs_ _ _ _ _ __do_________ Decreased _ _ _ Yes.
Chemical Corp.
Haynsworth _ Closed - _________
Kingsford _ _ _ Operated _ _._____
Closed; reopen in
1990’s
Operal
Mobil Mining and Minerals Co _ losed Increased ___ Yes.
Operated _ ___
losed
Occidental Chemical Co __ _ _ _ Operated Decreased __ _ Yes.
Swift Creek _ _ ——__do__
U.S.S. Agri-Chemicals Inc_ __ _ Rockland _______ —___do —_—_do ____ No.

Sand and Gravel.—Florida produced both
construction and industrial sand and gravel
during the year. Together they were the
fourth-leading commodity in value among
nonfuel minerals produced in the State.
Total output was estimated to have increas-
ed over that of 1986.

Construction.—Construction sand and
gravel production is surveyed by the U.S.
Bureau of Mines for even-numbered years
only. This chapter contains estimates for
1985 and 1987 and actual data for 1986.
Data for odd-numbered years are based on
annual company estimates.

Construction sand and gravel production
was estimated to have increased over its
previous record-high output in 1986. This
high level of output was indicated by the
sustained level of construction employment
during the year.

Industrial.—Six companies produced in-
dustrial sand, one as a byproduct of kaolin
mining. Output increased substantially, and
the State ranked fifth nationally in output

of industrial sand. Major markets were in
glass manufacture and foundry sands.
Staurolite.—Florida remained the only
State with a recorded production of stauro-
lite, an iron-aluminum silicate. Staurolite
was recovered as a coproduct of heavy-
mineral processing by E. I. du Pont de
Nemours & Co. Inc. in Clay County. Stauro-
lite was used in foundry applications,
sandblasting, and cement manufacture.
Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only. This chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.
Florida ranked third nationally in the
production of total crushed stone, second in
shell, and third in limestone. Crushed stone
also ranked second in mineral value in
Florida with both output and value increas-
ing. Crushed stone was produced by 86
companies at 115 quarries in 25 counties.
Continued high levels of construction activi-
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ty resulted in the highest level of output
recorded. Florida produced dolomite, lime-
stone, marl, and oyster shell. Uses were
mainly in construction and cement manu-
facture. Some granite was imported
through the port of Tampa for specialty
uses. :

Dravo Basic Materials Co. acquired a 1-
million-short-ton-per-year limestone quarry
at Perry from Florida Crushed Stone Co.
The quarry, near Tallahassee, complements
Dravo’s other operations at Chattahooche
and Pensacola. Dravo also will ship stone
from The Bahamas to its new distribution
center in Tampa.

Ideal Basic Industries Inc. was developing
a limestone quarry in the Dominican Re-
public with plans to ship the stone to gulf
and east coast ports, including Tampa.

M. J. Stavola Industries Inc. acquired
Dixie Lime & Stone Co. at Sumterville and
Southern Materials Corp. at Lowell. Stavola
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plans to construct a ground calcium carbon-
ate facility at Lowell.

Vulcan Materials Co. formed a joint ven-
ture with Mexico’s Grupo ICA to quarry
stone in the Yucatan Peninsula to ship to
gulf coast markets, Tampa being one of the
major markets. Total investment was esti-
mated at $150 million with an initial capaci-
ty of 7 million short tons of stone per year.
Shipments were expected to begin by late
1988.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents end-
use data for crushed stone produced in the
four Florida districts depicted in figure 1.

Districts three and four had the highest
production of crushed stone, supplying over
80% of the State’s output. Nineteen compa-
nies produced over 1 million short tons each
and accounted for 31% of the State’s pro-
duction.

Table 3.—Florida: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1-1/2 inch):
Riprap and jettystone _ _ _ _ ___ _ ___ - 53 294
Filter stone _ _ _ _ _ o 732 3,584
Coarse aggregate, graded:
Concrete aggregate, coarse _ _ _ — _ _ _ o 14,980 86,245
Bituminous aggregate, coarse _ __ __ _ _ _ __ 4,970 25,5628
Bituminous surface-treatment aggregate __ _ _ __ _ _ _ _ _ _ _ _ 975 4,522
Fine aggregate (-3/8 inch):
Stone sand, concrete _ _ _ _ _ _ __ _ _____ _ _ _ ___ 6,045 28,073
Stone sand, bituminous mixorseal _ _ - _ __ _ ____ ___ ________________________ 2,320 11,403
Screening, undesignated _ _ _ _ _ _ __ _ __ ___ 3,811 16,369
Coarse and fine aggregates:
Graded road base orsubbase _ _ __ _ _ ____ __________ 16,907 48,611
Unpaved road surfacing _ . _ _ _ . _____ 476 1,474
Crusher runor fillorwaste_ _ _ _ _ __ ______ 4,605 10,796
Other construction? _ _ ______________ 2,341 7,458
Agricultural: Agricultural limestone _ _ __ _____ 277 1,735
Chemical and metallurgical: Cement manufacture_ 1,985 8,002
Special: Other miscellaneous® _ __ ________________ 1,059 8,692
Other unspecified® _ _ _ ___ _ ___ . ___ ___ - 17,457 87,751
Total . _ 578,992 350,537

1Includes limestone, dolomite, shell, and miscellaneous stone; excludes marl.
2Includes coarse aggregate (large), macadam, railroad ballast, other fine aggregate, and combined coarse and fine

gates.
glr:cludw poultry grit and mineral food, other agricultural uses, sulfur oxide removal, mine dusting and acid water

treatment, and asphalt fillers or extenders.

4Includes production reported without a breakdown by end use and estimates for nonrespondents.
5Data do not add to total shown because of independent rounding.
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Table 4.—Florida: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

District 1 District 2 District 3 District 4
Quantity Value = Quantity Value Quantity Value Quantity Value

Use

Coarse aggregate (+1-1/2

inch)* _ _ _ _ _ _________ w w - __ w w 765 3,643
Coarse aggregate, graded®> ___ =~ W w w w 6,678 42462 13,158 65,292
Fine aggregate (-3/8)° _____ w w w w 1,353 5417 10,921 50,782
Coarse and fine aggregates® _ _ w w 8247 25582 W w 9,317 24,046
Other construction __ ___ __ 67 473 1,213 9,338 5243 14,430 1,251 2,894
Agricultural®_ __________ © © © © 637 3,445 __ __
Chemical and metallurgical? _ . - © © 96 420 ©) ©)
Special® __ ____________ __ __ ©) © - . __ __
Other miscellaneous ____ __ 88 399 611 6,582 __ __ 1,890 7,582
Other unspecified® ____ ___ 1,209 5,286 1,320 5,820 6,908 43,302 8,020 33,343

Total®_ _ ___________ 1,364 6,159 11,392 47,322 20914 109475 45322 187,581

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

Includes macadam, riprap and jetty stone, filter stone, and coarse aggregate (large).

2Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and
railroad ballast.

3Includes stone sand (concrete), stone sand (bituminous mix or seal), fine aggregate (screen), and fine aggregate
(screening, undesignated).

“Includes graded road base or subbase, unpaved road surfacing, crusher run or fill or waste, and combined coarse and
fine aggregates.

5Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses.

‘Wlthheld to avond disclosing company proprietary data; included with “Other miscellaneous.”

facture and sulfur oxide removal.

8Includes mine dusting and asphalt filler.

®Includes production reported without a breakdown by end use and esti

1%Data may not add to totals shown because of independent rounding.

+

for nonresp
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Sulfur (Recovered).—Output from Exxon
Corp.’s natural gas desulfurization plants in
Santa Rosa County decreased for the ninth
straight year as oil and gas production
decreased.

Other Industrial Minerals.—Three com-
panies calcined imported gypsum at two
plants in Duval County and one in Hills-
borough County. USG Corp., Jim Walter
Corp., and National Gypsum Co. calcined
gypsum for wallboard manufacture. Florida
ranked third nationally in output of wall-
board. Output of calcined gypsum remained
at about the same level as in 1986. USG
invested an additional $6 million in an
expansion program at its facilities in Jack-
sonville. Byproduct gypsum was recovered
by Occidental Chemical Co. at White
Springs. Production decreased slightly
while unit values increased. Air Products &
Chemicals Inc. produced anhydrous ammo-
nia at its Pace Junction facility; capacity
was 100,000 short tons per year. Perlite
from out of State was expanded by four
companies; production and value decreased.
Perlite was expanded at plants in Broward,
Duval, Escambia, and Indian River Coun-
ties. The material was used for construction
aggregate, horticultural purposes, insula-
tion, and filler. Crude vermiculite from out
of State was exfoliated by two companies at
four plants in Broward, Duval, and Hills-
borough Counties. Principal uses were for
concrete aggregate, horticulture, and insu-
lation.

METALS
Iron and Steel.—Florida Steel Corp. con-

“tinued to operate minimills at Jacksonville

and Tampa. In January, Florida Steel
acquired Knoxville Iron Co. for a reported
$50 million. Knoxville Iron produced
reinforcing bars and had a capacity of
220,000 short tons per year.

Mineral Sands.—Rare-Earth Minerals.—
Florida remained the only State with recov-
ery of rare earths from mining mineral
sands. Associated Minerals (USA) Ltd. Inc.
recovered monazite concentrate as a by-
product of its operation in Clay County.
Both output and unit values increased over
those of 1986.

Titanium Concentrates.—DuPont and As-
sociated Minerals produced titanium con-
centrates from their heavy-mineral sands
operations in Clay County. Total output
decreased. Florida was the only State in
which rutile and ilmenite were produced.

Zircon.—DuPont and Associated Miner-
als recovered zircon concentrates from their
operations in Clay County. Florida remain-
ed the only State producing zircon, a by-
product of mineral sands operations. Out-
put decreased but still remained at a rela-
tively high level; unit prices increased.

EStatae Mineral Officer, Bureau of Mines, Tuscaloosa,
AL. . .

2State geologist, Florida Bureau of Geology, Tallahassee,
FL.

Table 5.—Principal producers

Commodity and company Address Type of activity County
Cement:
LafargeCorp_ — _ _ _______ Box 22348 Plants_ ______ Hillsborough.
Tampa, FL 33622
Lonestar Florida Pennsuco Inc Box 122035 Plant _______ Dade.
Hialeah, FL 33012
Moore McCormack Resources Box 23965 ——_—do______ Hernando
nc. Tampa, FL 33630
National Portland Cement Co Route 1 ———do______ Manatee.
Port Manatee
Palmetto, FL 34221
Rinker Portland Cement Corp Drawer K o _do______ Dade.
Palm Beach, FL 33416
Clays:
Engelhard Corp., Specialty Menlo Park Open pit mines Brevard.
Chemicals Div. Edison, NJ 08817 and plant.
The Feldspar Corp., EPK Div.! Box 8 ——do______ Putnam.
Edgar, FL 32049
Florida Solite Corp _ _ _ _ ___ Box 297 —e_—do______ Clay.
Green Cove Springs, FL 32043
FloridinCo____________ Box 187 ___do______ Gadsden.
Berkeley Springs, WV 25411
Mid-Florida Mining Co_ _ _ _ _ Box 68-F o —do______ Marion.
Lowell, FL 32663
Gypsum (calcined):
Jim Walter Corp _ __ _____ Box 135 Plant _______ Duval.
Jacksonville, FL 32226
National Gypsum Co _ _ _ _ _ _ 4100 First International Bldg. —e—do______ Hillsborough.
Dallas, TX 57270
USGCorp_ - ________ 101 South Wacker Dr. ———do______ Duval.

See footnote at end of table.

Chicago, IL 60606
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Table 5.—Principal producers —Continued
Commodity and company Address Type of activity County
Lime:
Dixie Lime & Stone Co.2 _ _ _ _ Drawer 217 Plant _______ Sumter.
Sumterville, FL 33585
Peat:
Atlas Peat & SoilInc _ _ _ _ __ Box 3867 Bog ________ Palm Beach.
Boynton Beach, FL 33435
Hyponex Corp _ . —————_— 2013 South Anthony Blvd. Bog - ____ Lake.
Fort Wayne, IN 46803
TU-COPeat __ _________ 9601 Bear Road Bog ————_—___ Highlands.
Sebring, FL 33870
Perlite (expanded):
Airlite Processing Corp. of Route 2, Box 740 Plant _______ Indian River.
Florida. Vero Beach, FL 32960
Armstrong Cork Co_ _____ _ Box 1991 ___do______ Escambia.
Pensacola, FL 35289
Chemrock Corp _ — — _ _____ End of Osage St. ee—do______ Duval.
Nashville, TN 37208
W.R.Grace & Co® _______ 62 Whittemore Ave. —e—do______ Broward.
Cambridge, MA 02140
Phosphate rock:
Agrico Chemical Co_ _ _ Box 1110 Open pit mines Polk.
Mulberry, FL 33860 and plants.
AMAX ChemicalInc _ _____ 402 South Kentucky Ave. Open pit mine Hillsborough.
Lakeland, FL 3380 and plant.
Beker Phosphate Corp _ _ _ _ _ Box 9034 ——_—do______ Manatee.
Bradenton, FL 33506
Brewster Phosphates _ _ _ _ _ _ Bradley, FL33835_ _ _ ______ Open pit mines Hillsborough and
and plant. Polk.
CF IndustriesInc _ _ _ _ ____ Box 790 Open pit mine Hardee.
Plant City, FL 33566 and plant.
EstechIne _ _ __________ Box 208 Open pit mines _ Polk.
Bartow, FL 33830
GardinierInc _ _________ Box 3269 Open pit mine Do.
Tampa, FL 33601 and plant.
W.R.Grace&Co _ _ ______ Box 471 Open pit mines Do.
Bartow, FL 33830 and plant.
International Minerals & Box 867 ——_—do______ Do.
Chemical Corp. Bartow, FL 33830
Mobil Mining and Minerals Co Box 311 ____do______ Do.
Nichols, FL 33863
Occidental Chemical Co __ _ _ White Springs, FL 32096 ——_do______ Hamilton.
USS Agri-Chemicals Inc _ . _ _ Box 867 Open pit mine Polk.
Fort Meade, FL 33841 and plant.
Sand and gravel:
Florida Rock Industries Inc., Box 4667 Pits - _______ Clay, Glades,
Shands & Baker. Jacksonville, FL 32201 Lake, Marion,
Polk, Putnam.
General Development Corp — — 1111 South Bayshore Dr. ___—do______ Hendry, St. Lu-
. Miami, FL 33131 cie, Sarasota.
E. R. Jahna Industries Inc., 102 East Tillman Ave. e _do______ Glades, Lake,
Ortona Sand Co. Div. Lake Wales, FL 33853 Polk.
Silver Sand Co. of Clermont Route 1, Box US1 Pit_________ Lake.
Inc. Clermont, FL 32711
Staurolite:
AssociatediMinerals (USA) Green Cove Springs, FL. 32043 _ _ _ _ Mine and plant _ Clay.
Ltd. Inc.
E.L du Pont de Nemours & Co. Du Pont Bldg. D-10084 Mines and plants Do.
Inc Wilmington, DE 19898
Stol
Florida Crushed Stone Co __ _ Box 317 Quarries . ___ Hernando and
Leesburg, FL 32748 Sumter.
Florida Rock Industries Inc _ _ Box 4667 ———do______ Alachua, Collier,
Jacksonville, FL 32201 Hernando, Lee,
Levy, St. Lucie,
Taylor.
Rinker Southeastern Materials Box 5230 ___do______ Dade.
Inc. Hlaleah FL 33014
Tarmac FloridaInc_ _ _____ Box 8648 Quarry — Do.
Deerfield Beach, FL 33441
Vulcan Materials Co - - — __ — Box 7497 Quarries __ ___ Broward and

Birmingham, AL 35253

Dade.

1Also construction and industrial sand and gravel.

2Also crushed stone.
3Also exfoliated vermiculite.
4Also titanium concentrates.






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, and the Georgia Geologic Survey,
Environmental Protection Division, Georgia Department of Natural Resources, for
collecting information on all nonfuel minerals.

By Doss H. White, Jr., and Bruce J. O’Connor*

The value of Georgia’s extractive, nonfuel industrial minerals, including crushed and
mineral production totaled $1.2 billion, the dimension granite, marble, and kaolin. The
second consecutive year that production State ranked high in the output of barite,
was valued at more than $1 billion. Produc- common clay, fuller’s earth, and iron oxide
tion of all major mineral commodities, ex- pigments. Georgia held its fourth place
cluding common clay and feldspar, increas- national ranking in industrial mineral pro-
ed over the levels reported for 1986. Georgia duction and ranked eighth nationally in
led the Nation in the output of several total mineral output.

Table 1.—Nonfuel mineral production in Georgia*

1985 1986 1987
Mineral : Value : Value : Value
Quantity (poucands) WALHLY (thousands) UERHYY  (thousands)
Clays _ - ____ thousand short tons_ _ 8,671 $575,097 9,827 $669,200 10,455 $756,093
Gemstones_ _ _ _ - NA €20 NA 20 NA 20
Sand and gravel:
Construction_ _ _ thousand short tons_ ©5,000 €18,400 8,126 23,222 €9,000 €26,900
Industrial ____ __________ do____ 571 6,675 w w w w
Stone:
Crushed __________—____ do____ 52,062 256,588 56,700  ©293,100 60,834 318,903
Dimension _ _ _ - do____ 183 19,466 €199 €20,678 179 21,683
Tale - - oo e~ do____ 16 111 9 61 20 286
Combined value of barite, bauxite (1987),
cement, feldspar, iron oxide pigments
(crude), kyanite (1985-86), mica (scrap),
peat, and values indicated by symbol W _ _ XX 74,718 XX 85,174 XX 88,485
Total _ _ _ e XX 946,075 XX 1,091,455 XX 1,212,370

eEstimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with
“Combined value” figure. XX Not applicable.
1Production as measured by mine shipments, sales, or marketable pr

q

tion (includi ion by producers).
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Table 2.—Nonfuel minerals produced in Georgia in 1986, by county*

County

Minerals produced in order of value

Sand and gravel (construction).
Barite, iron oxide pigments, clays.
Clays, sand and gravel (construction).
Sand and gravel.

Clays.

Sand and gravel (construction), peat.
Sand and gravel (construction).
Clays, sand and gravel.

Sand and gravel (construction).
Clays, sand and gravel (construction).
Sam})a:nd gravel (construction).

Clays.
Cement, clays, sand and gravel (construction).
San%znd gravel (construction).
Do.
Mica.
Cement, clays.
d and gravel (construction).
Feldspar.

Clays.
Sand and gravel (construction).

Tale.

Sand and gravel (construction).

glays, sand and gravel (construction).
eat.

Clays, sand and gravel (construction).
d and gravel (construction).

Clays, sand and gravel (construction).
Clays.

Do.
Sand and gravel (construction).
yS.
Stone (crushed), gem stones.

No production of nonfuel mineral commodities was reported for counties not listed.

2Data not available by county for minerals listed.

Trends and Developments.—In 1987, the
State’s economy continued to expand at a
faster pace than the national average, a
trend that began in the early part of the
1980’s. Construction activity continued at
an accelerated pace with approximately

60% of the construction raw materials,
clays, cement, construction sand and gravel,
and stone marketed in the Atlanta metro-
politan statistical area. Construction miner-
als comprise approximately 34% of the
State’s mineral output value.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Georgia’s mineral output is primarily in-
dustrial minerals, and the demand for the
State’s mineral production remained strong
throughout the year. The value of industrial
mineral production increased by $121 mil-
lion, 11% more than that reported in 1986.

Barite.—New Riverside Ochre Co. and
Cyprus Industrial Minerals Co. were the
two barite producers in Georgia’s historic
Cartersville barite district. Both companies

produced from surface mines and used flota-
tion methods to recover a barite concen-
trate used largely in fillers and extenders
and in manufacturing barium chemicals.
The demand for chemical-grade barite re-
mained strong.

Cement.—The State’s two cement produc-
ers, Blue Circle Inc. and Medusa Cement
Co., reported a 9% increase in cement
output over the 1986 level. The two compa-
nies operated six kilns with a total annual
capacity of 1,003,000 short tons of clinker.



THE MINERAL INDUSTRY OF GEORGIA

Clays.—Georgia, again, led the Nation in
the production of clays, accounting for 23%
of the tonnage mined in the United States.
The value of the State’s clay production
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increased $87 million over that reported in
1987 because of a vigorous demand for the
three clay types mined: kaolin, fuller’s
earth, and common clay.

Table 3.—Georgia: Clays sold or used by producers
: (Thousand short tons and thousand dollars)

¥ Kaolin Fuller’s earth Common clay
ear
Quantity Value Quantity Value Quantity Value
5886 523,407 692 32,826 1,281 3,778
6,508 562,697 569 32,415 1,601 4,918
6,345 534,980 593 34,628 1,733 5,489
6,778 635,220 532 26,322 2,516 7,658
7424 713,524 591 35,213 440 1,356
Table 4. —Georgia: Kaolin sold or used by producers, by county
1986 1987
County Number of tity Value Number of tity Value
! (thousand ousand
mines short tons) (thousands) mines sh ort tons) (thousands)
Jefferson_ __ __ ____________ 1 w w 1 w w
Richmond_ _______________ 2 319 $11,547 2 234 $6,719
iggs — e 6 1,267 121,617 6 1,551 155,177
Washi n_________ 5 1,675 143,522 5 2,549 235,432
Wilkinson __________ 4 1,499 195,249 4 1,093 130,962
S 7 2,018 163,285 8 1,996 185,235
Total®_________________ 83 6,778 635,220 86 1,424 713,524
W Withheld to avoid disclosing company proprietary data; included with “Other.”
Includes Jefferson County
2Includes Columbi Macon, Sumter, and Warren Counties, and data indicated by symbol W.
3Data may not add to totals shown b of independent di
Table 5.—Georgia: Kaolin sold or used by producers, by use
(Short tons)
Use 1986 1987
50,416 46,779
110,000 150,947
Flberg]aﬁ and mineral wool 230,039 273,697
Firebrick, blocks and shapes ,383 67,645
Floor and wall tile, ceramic 16,868 15,558
Paint _ _ _ _ 219,990 253,340
Papercoating_ _ _ __ _ 2,313,664 2,485,279
Paperfilling __ ___ __ e 1,332,351 1,326,615
Plastics — — — 40,997 48,167
Rubber_ _ _ _ _ 51,667 59,382
Sanitaryware _ __ __ _ - 147,065 56,511
Whiteware _ _ _ _ o 21,887 22,732
Other— _ — 774,104 1,011,868
Exports _ - 1,404,061 1,605,300
Total _ _ 6,778,492 7,423,820
Table 6.—Georgia: Fuller’s earth sold or used by producers, by kind
(Thousand short tons and thousand dollars)
Kind 1985 1986 1987
Quantity Value Quantity Value Quantity Value
Attapulgite _ ______________ 387 25,333 318 15,657 372 22,7170
Montmorillonite _ __ _________ 206 9,295 214 10,665 219 12,443
Total _________________ 593 34,628 532 26,322 591 35,213
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Production of kaolin was reported from
86 mines in the west-central part of the
State. During 1987, a robust resurgence in
the demand for paper coating grades of
kaolin helped propel kaolin sales to a record
high of $713.5 million, $78.3 million more
than sales reported in 1986. Paper coating
was the principal market for most kaolin
producers, and coating grades accounted for
approximately 80% of sales.

Both ECC American Inc. and Engelhard
Corp. were expanding kaolin production
facilities during 1987. ECC’s 50-million-ton
expansion at the Sandersville facility,
which included the construction of a fifth
calciner (a fourth calciner was completed in
early 1987), was scheduled for mid-1988
completion. The work will result in a 40%
increase in production capacity.

Engelhard Corp. began work on an $80
million expansion at its middle Georgia
operations at Gordon and Mclntyre. The
expansion is designed to boost plant output
by 300,000 tons per year and was to be com-
pleted in 1988.

Georgia Kaolin Co. conducted an explora-
tion program near Fairfax, MN. The compa-
ny had leased a 1,500- to 2,000-acre tract in
1986.

Georgia ranked second in fuller’s earth
production; output in 1987 from eight mines
increased to 372,000 short tons, 54,000 short
tons more than the 1986 level. Attapulgite
valued at $23 million accounted for 63% of
the output, and montmorillonite valued at
$12 million accounted for the remaining
37%. Principal markets included absorb-

ents, paint, joint cement, and salt-water- -

drilling mud.

Georgia ranked fourth in common clay
and shale-phyllite production; clay output,
2.4 million short tons valued at $7.4 million,
was reported from 16 mines. This was a
77,000-ton, $302,000 decrease from that of
1986. The drop was due to a slight decrease
in the number of housing starts from the
record number noted in 1986. Principal

MINERALS YEARBOOK, 1987

markets were for brick, tile, cement, and
vitrified pipe manufacture.

Feldspar.—The Feldspar Corp. operated
mines in Greene and Jasper Counties to
produce both a high potash and soda feld-
spar ore. Crude ore was shipped to the
company’s beneficiation plant at Monticello
where a concentrate was produced by froth
flotation. OQutput fell 3,000 tons below the
1986 level. Principal sales were to the glass,
whiteware, and ceramics industry.

Mica.—Franklin Mineral Products Co.
Inc. operated a surface mine and grinding
plant in Hart County. The company, a
subsidiary of the Mearl Corp., produced a
wet-ground product. Crude mica ‘was also
shipped to a company plant in Franklin,
NC, for wet grinding. Much of the output
was used by the parent company to manu-
facture pearlescent pigments. Both output
and value increased over that of 1986.

Sand and Gravel (Construction).—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains estimates for 1985 and 1987 and actual
data for 1986. Data for odd-numbered years
are based on annual company estimates.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

The 1987 production increased 4 million
tons over the 1986 estimate; this was almost
$26 million more than the 1986 value.
Continued growth in the nonresidential
construction industry in the Atlanta area,
other areas of the State, and in contiguous
States accounted for the strong demand for
stone.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 8 presents end-
use data for crushed stone produced in the
three Georgia districts depicted in figure 1.
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Table 7.—Georgia: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value

Coarse aggregate (+1-1/2 inch): Riprap and jettystone _ __ ___ _________________ 289 1,917
Coarse aggregate, graded:

Concrete aggregate, coarse_ - 8,279 46,286

Bituminous aggregate, coarse ______ 6,226 33,070

Bituminous surface-treatment aggregate 673 3,577

Railroad ballast _ _ ____________ 2,264 10,
Fine aggregate (-3/8 inch):

Stoneé sand, bituminous mix or seal _ 2,640 14,098

Screening, undes:g'na _______ 1, 8,185
Coarse and

Graded road base or subbase 12,279 62,874

Unpaved road surfacing _ _ _

Crusher run or fill or waste _ 4,280 23,947

Other oonstructlon _______________________________ 3,097 18,123
Special: Other miscellaneows®__ ____ _________________________________ 2,991 12,521
Other unspeclﬁed‘ _____________________________________________ 16,180 83,577

Total _ _ _ 60,836 318,905

W Withheld to avoid disclosing company proprietary data; included in “Other construction.”
Includes limestone, granite, quartzite, marble, slate, and dolonmte

?Includes macadam, ﬁlter stone, stone sand hghtwexght aggregate, and data indicated by symbol W.
3Includes agricultural li ture, and other fillers or extenders.

“Includes production reported without a breakdown by end use and estimates for nonr dents,

P

Table 8.—Georgia: Crushed stone sold or used by producers in 1987,
by use and district

(Thousand short tons and thousand dollars)

U District 1 District 2 District 3
se
Quantity Value Quantity Value Quantity Value
Coarse aggregate (+1- 1/2mch)‘___ 159 827 w w w W
Coarse aggregate, graded? ______ 1,639 8,885 8,871 49,688 6,932 34,583
Fine aggregate (-3/8 mcl'x)8 ______ 766 4,339 w w w w
Coarse and fine atest _____ 3,303 17,444 10,138 52,795 3,254 17,089
Other construction® __________ 407 4,520 3,719 21,213 2,476 11,423
Agricultural® ______________ (¢] () - - (@] (@)
Chemic;al and metallugical® _____ E:) (:) - - (@] (@)
ial® _ ) (™) - _ __ -
Other miscellaneous _ _ _ _ _ _____ 1,957 9,522 —— - 1,034 2,999
Other unspecified’® __________ 8,817 45,415 1,362 38,162 _— _—
Total®* ___ _____________ 17,047 90,951 30,090 161,858 13,697 66,095

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

1Includes macadam, riprap and jetty stone, and filter stone.

2Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and
railroad ballast.

3Includes stone sand te), stone sand (bitumi mix or seal), and fine aggregate (screen).

“Includes graded road base or subbase, unpaved road surfacing, and crusher run or fill.

SIncludes lightweight aggregate and data indicated by symbol W.

®Includes agricultural limestone.

"Wu:hheld to avond dxsclosmg company proprietary data; included with “Other miscellaneous.”

’Incluee other ﬁllers or extenders
ithout a breakdown by end use and estimates for nonrespondent:
"Datamaynotaddwcotalsshown of independent roundi
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Figure 1.—Aggregate-producing districts in Georgia.

Talc.—United Catalysts Inc., a U.S.-based
subsidiary of Siid-Chemie AG of the Federal
Republic of Germany, operated the Earnest
Mine near Chatsworth in north-central
Georgia. Raw talc was trucked to a 40,000-
short-ton-per-year mill in Chatsworth for
grinding. Ground talc was marketed for use
in tile manufacturing asphalt as a dusting,
insecticide carrier, and as a plastic and

rubber mold release compound.

Other Industrial Minerals.—Crude gyp-
sum was imported into Georgia from Nova
Scotia and Newfoundland for gypsum board
manufacture. Brunswick Pulp and Paper
Co. regenerated lime as part of its paper-
making process. During the year, Federal
Paperboard Co., Augusta, imported a lime-
kiln manufactured by F. L. Smidth and Co.
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in Denmark. Synthetic mullite was produc-
ed by the Mulcoa Div. of C-E Minerals Inc.
The plant, in Sumter County in the Ander-
sonville bauxite district, sintered a bauxite-
kaolin mixture to produce mullite. A Macon
firm, Armstrong World Industries Inc.,
expanded perlite imported from Greece.
Major sales were to the insulation industry.
Atlantic Steel Co. minimills in Atlanta and
Cartersville produced a byproduct slag that
was marketed for aggregate applications.
Chemical Products Corp., Cartersville, im-
ported strontium ore from Mexico. The
crude ore was converted to strontium car-
bonate for use primarily in the manufac-
ture of television picture tube faceplates.

METALS

Although no metals, other than bauxite
and iron oxide pigments, were mined in
Georgia, several finished metals were pro-
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duced from ores, scrap, and concentrate.
The following companies were the major

metal producers in the State:

Metal Company Location
Arsenic _____ Koppers Co. Inc _ Conley.
Copper _____ Southwire Co _ _ Carrollton
Iron and steel _ Atlantic Steel Co Atlanta and

Cartersville
Titanium KemiraOy___ _ Savannah
dioxide.

New Riverside Ocher mined iron oxide
pigments in the Cartersville area of north-
west Georgia; Mulcoa, a unit of C-E Miner-
als, mined bauxite in the Anderson bauxite
district in the southwestern part of the
State.

!State Mineral Officer, Bureau of Mines, Tuscaloosa,
Principal geologist, Georgia Geologic Survey, Environ-

mental Protection Division, Georgia Department of Natu-
ral Resources.

Table 9.—Principal producers

Commodity and company Address Type of activity County
Barite:
Cyprus Industrial Minerals Co_ _ __ _ Box 130 Open pit mine Bartow.
Cartersville, GA 30120 and mill.
New Riverside Ochre Co.> _______ Box 387 eeedo____ Do.
Cartersville, GA 30120
Bauxite:
Mullite Co. of America —________ Box 37 ———do____ Macon and
Andersonville, GA 31711 Sumter.
Cement:
BlueCircleIne - _____________ 2520Paul Ave., NW. Plant _____ Fulton.
Atlanta, GA 30318
Medusa CementCo_ __ _________ Box 5668 ———do____ Houston.
Cleveland, OH 44101
Clays:
American Industrial Clay Co_ _ _ __ _ 433 North Broad St. Open pit mines Warren and
Elizabeth, NJ 07207 Washington.
Erg‘elhard Corp., Specialty Chemicals Menlo Park ——_do____ Decatur,
iv. Edison, NJ 08817 Washington,
Wilkinson.
J.M.HuberCorp___ __________ Thomall St. ———do____ iggs and
Edison, NJ 08817 Warren.
Thiele KaolinCo _ _ ___________ Box 1056 e——do____ Warren and
Sandersville, GA 31082 Washington.
Feldspar:
The Feldspar Corp _ _ . _ ________ Box 99 Open pit mines  Greene and
Spruce Pine, NC 28777 and plant. Jasper.
Gypsum (calcined):
Genstar Gypsum Products Co _ ___ _ Box 2580 Plant _____ Chatham.
Georgia-Pacific Co 198 Peachtre ot., NE. d Gl
ia-PacificCorp_ _ - _______ tree St., NE. ———do____ lynn.
e Atlanta, GA 30303 y"
National GypsumCo_ _ _ ________ 4500 Lincoln Plaza e—__do____ Chatham.
Dallss, TX 75201
Mica:
Franklin Mineral Products Co. Inc _ _ ——_do____ Hart.

See footnote at end of table.

Box 0
Wilmington, MA 01887
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Table 9.—Principal producers —Continued

Commodity and company Address Type of activity County
Sand and gravel:
Construction (1986):
Atlanta Sand & SupplyCo ____ Route 1 Open pit mine Crawford.
Roberta, GA 31078
Brown Bros. SandCo_ _ ______ Box 82 Open pit mines  Talbot.
Howard, GA 31039
HowardSandCo __________ Box —e—do____ Talbot and
Butler, GA 31006 Taylor.
Industrial:
Montgomery Sand Co., a subsid- Box 2117 Open pit mine Thomas.
g—y of Florida Crushed Stone Thomasville, GA 31792
TheMorie Co.Inc_ _________ 1201 North High St. e—do____ Marion.
Millville, NJ 2
Stone:
Crushed: '
Florida Rock Industries Inc _ _ _ _ Box 4667 Quarries ___ Cla;
Jacksonville, FL 32201 ay e,
oyd,
glonr?e,
Georgia MarbleCo _ _ _______ Box 409 ———do____ De Kalb,
Lithonia, GA 30058 Douglas,
Forsyth,
Gilmer,
Newton,
Pickens.
Martin Marietta Aggregates __ _ Box 300 ——_—do____ Jones, Lee,
Ralelgh, NC 27612 Richmond,
Warren.
North Georgia Crushed Stone Co., Box 458 ———do____ Clarke,
adivision of Koppers Co. Inc. Lithonia, GA 30058 De Kalb,
;“‘t:{ette,
ton,
Habersham,
Hall,
Stephens,
Walker.
Vulcan MaterialsCo _ _______ Box 7497 ——_—do____ Carroll,
Birmingham, AL 35253 Cobb,
Dowgtas
uglas,
Fulton,
I(‘:‘rlwmn' ett,
enry,
Troup.
Dim%x;siop: & Harvey In Box 958 Quarry and Ogleth
nnie yIne________ X an ethorpe.
Elberton, GA 30635 ﬁll;’ﬁhing
plant.
Coggings Granite Industries Inc _ Box 250 —e—do____ Madison.
Elberton, GA 30635
Granite Panelwall Co., a division Box 898 —e—do____ Elbert.
of Florida Crushed Stone Co. Elberton, GA 30635

1Also produced crude iron oxide pigments.



The Mineral Industry of
Hawaii

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

By Fred V. Carrillo?

Hawaii’s nonfuel mineral production val- stone accounted for over 98% of the total
ue in 1987 was $73.5 million, an increase of value. Hawaii ranked 44th in the Nation in
a little more than 4% over that reported in  value of minerals produced in 1987.

1986. The rise was attributed to an increase Trends and Developments.—Research on
in construction brought about by unusually cobalt-rich manganese crusts slowed as op-
rapid growth of the visitor industry during position in Hawaii to the program postpon-
1986 and 1987. Taxable transactions in the ed reviews of environmental studies and the
construction industry were up by almost proposed regulations for seabed mining.
one-third and construction earnings re- The manganese occurs on seamounts under-
portedly rose 27.1% over those of 1986. lying the 200-mile Exclusive Economic Zone
Construction-put-in-place amounted to $21 surrounding the Hawaiian Archipelago. A
billion for 1987, up 19% from the previous draft environmental impact statement for a
year, according to the Bank of Hawaii. proposed lease sale was completed in April,

Industrial minerals accounted for the to- naming four possible mining sites off Ha-
tal mineral value. Cement, lime, pumice, waii. Completion of the final report and
construction sand and gravel, and crushed issuing of leases was postponed until 1989.

Table 1.—Nonfuel mineral production in Hawaii!

1985 1986 1987
Mineral : Value N Value : Value
Quantity (pousands) QUERHLY (thousands) QUMY (thousands)
Cement:

Masonry _____ thousand short tons._ _ 7 $588 1 $1,078 10 $1,559
Portland _ _ __ ___________ do____ 215 16,050 287 24,253 324 26,550
Gemstones_ _ _ __ _ __ _____________ NA €25 NA 25 NA 25
Lime thousand short tons_ _ W w 3 A 3 w
Sand and gravel (construction) _ _ _ _do_ _ __ €500 €2,100 605 2,666 €700 €3,500
Stone (crushed) . _ _ __________ do____ 5,627 34,183 7,100 €42,100 5,732 41,548

Combined value of other industrial minerals
and values indicated by symbol W_ _ _ ___ XX 326 XX 290 XX 297
Total _ _ __ __ - XX 53,272 XX 70,412 XX 73,479

€Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data, value included with
“Combined value” figure. XX Not applicable.
'Production as ed by mine shi ts, sales, or marketable production (including consumption by producers).
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Table 2.—Nonfuel minerals produced in
Hawaii in 1986, by county*

County

Minerals produced
in order of value

Kauwai . __________

Sand and gravel (construc-

tion).

Cement.
Sand and gravel (construc-

tion).

Sand and gravel (construc-

tion), lime, pumice.

Stone (crushed), gem stones.

INo production of nonfuel mineral commodities was
reported for counties not listed.
'Data not available by county for minerals listed.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—Hawaiian portland cement pro-
duction and value increased to 323,678 short
tons and $26.5 million, and masonry cement
production increased to 10,119 short tons
and $1.6 million in 1987. Of the total port-
land cement sold, 73% was used in ready-
mixed concrete, 12% by concrete product
manufacturers, 7% by building material
dealers, 6% by Government agencies and
other users, and 2% by highway and other
contractors. Lone Star Hawaiian Cement
Corp. continued to operate its Barbers Point
plant in the Campbell Industrial Park in
Honolulu County on Oahu.

Lime.—Hydrated lime was produced by
the Hawaiian Commercial & Sugar Co. Ltd.
from its calcining operations near Paia, in
Maui County. Reported 1987 lime produc-
tion in Hawaii remained constant in quanti-
ty but was up slightly in value from that
reported in 1986.

Pumice and Pumicite.—Although 1987
pumice production was slightly higher than
that of 1986, value remained constant. Pum-
ice was processed for landscaping usage by
Volcanite Ltd. in Hawaii County. Crude
pumice for road construction was mined in
Maui County by Maui Pineapple Co. Ltd. of
Lahaina at its Honokohau cinder pit and in
Hawaii County by Puna Sugar Co. Ltd. at

Iilewa pit.

Sand and Gravel (Construction).—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only. This chapter
contains estimates for 1985 and 1987 and
actual data for 1986. Data for odd-numbered
years are based on annual company esti-
mates.

Hawaii’s construction sand and gravel
production was estimated to have increased
16% to 700,000 short tons in 1987.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only. This chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed stone sold or used by Hawaiian
producers in 1987 totaled 5,732,000 short
tons valued at $41.5 million. Crushed lime-
stone production used for concrete aggre-
gate, road base and coverings, cement man-
ufacture, construction, and agricultural
uses totaled 1,337,000 short tons valued at
more than $9 million. Hawaii ranked fifth
among the States in the production of
volcanic cinder and scoria, reporting
255,000 short tons valued at $1,294,000.

1State Mineral Officer, Bureau of Mines, Reno, NV.
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Table 3.—Hawaii: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)
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Use Quantity Value

Coarse aggregate (+1-1/2 inch):

Macadam _ _ __ _ _ _ _ 78 701

Riprap and jetty stone _ _ __ _ _ _ __ _ _ _ __ __ _ 30 276

Filterstone _ _ _ _ _ _ _ _ _ _ _ _ _ __ 28 341
Coarse aggregate, graded:

Concrete aggregate, coarse_ _ — _ _ __ _ _ _____ _ 1,441 9,809

Bituminous aggregate,coarse _ _ _ _ _ __ __ ___ __ _ 208 1,201
Fine aggregate (-3/8 inch):

Stone sand, concrete _ _ _ _ _ _ _ __ _ ____ _ __ __ _ _ __ 729 9,990

Stone sand, bituminous mixandseal _______ __ _______________________ 369 2,316

Screening undesignated _ _ _ _ ___ _ _ __ __ __ _____ 85 410
Coarse and fine aggregates:

Graded road base orsubbase _____________________________________ 976 5,852

Unpaved road surfacing _ _ _ 109 441

Crusher run or fill or waste _ _ _ _ — _ _ o 379 2,372

Other construetion®_ _ _ _ _ _ _ _ _ o 99 733
Chemical and metallurgical, cement manufacture _ _ . ________________ 746 4,252
Special: Other unspecified® ___ _ ____ _ ____ 456 2,854

Total _ _ 45,732 41,548

Includes limestone, traprock, volcanic cinder and scoria, and miscellaneous stone.
2[ncludes agricultural limestone, bituminous surface-treatment aggregate, and combined coarse and fine aggregates.
3Includes production reported without a breakdown by end use and estimates for nonrespondents.

4Data do not add to total shown because of independent rounding.

Table 4—Principal producers

Commodity and company Address Type of activity County
Cement:
- Lone Star Hawaiian Cement Corp Barbers Point Plant Cementplant __ ____ Honolulu.
220 South King St.
Suite 1700
Honolulu, HI 96813
Lime:
Hawaiian Commercial & Sugar Co. Box 266 Rotary kiln and con- Maui.
Ltd. Puunene, HI 96784 tinuous hydrator.
Pumice:
Maui Pineapple Co. Ltd_ _ _ _ ___ Box 445C Surface mine ______ Do.
Lahaina, HI 96761
PunaSugarCo. Ltd _ ________ Box 120 ___do_ _________ Hawaii.
Keaau, HI 96749
VolcaniteLtd . _ _ __________ Box 3000 e do__________ Do.
Kailua Kona, HI 96740
Sand and gravel (construction):
Amelco Corp., Maui Concrete _ _ _ Box 488 Plantand pit_ _ _ ____ Maui.
Kahului, HI 96732
Kauai Sand & Gravel Inc_ _ __ _ _ 4247 Kapaia Rd. —e—do__________ Kauai.
Lihue, HI 96766
Stone (crushed):
Ameron Honolulu Construction & Box 29968 Quarries __ _______ Honolulu and
Drayage Ltd. Honolulu, HI 96820 Maui.
Grace Pacific Corp., Concrete 91-920 Farrington Hwy. —e—do__________ .
and Rock Div. Ewa Beach, HI 96707
Grove Farm Rock Co.Inc_ _ _ _ __ Puhi Rural Station —e—do________ Kauai.
Lihue, HI 96776
Herbert TanakaCo — . ___ ____ 87-1748 Farrington Hwy. Quarry _ _________ Honolulu.
Waianae, HI 96792
Kuwaye Bros.Inc __ - __ 160 Keaa St. ee—do ________ Hawaii.
Hilo, HI 96720
Lone Star Hawaii Rock Products _ 11555 Dublin Canyon Rd. ——_-do__________ Honolulu.

Pleasanton, CA 94566







The Mineral Industry of
Idaho

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

By W. L. Rice! and E. H. Bennett?

Idaho’s nonfuel mineral production value crushed stone, construction sand and grav-
decreased to $270 million in 1987, down el, vanadium, and garnet were insufficient
slightly from the 1986 total. A significant to offset decreases in the value of phosphate
rise in the value of gold production and rock, silver, and molybdenum production.
lesser increases in the production values for

Table 1.—Nonfuel mineral production in Idaho!

1985 1986 1987
Mineral . Value : Value : Value
Quantity (cusands) QUANHYY (thousands) QUAHYY (thousands)
Clays®_ __ ______ thousand short tons_ _ 2 w 2 w 22 $230
Copper (recoverable content of ores, etc.)
metric tons_ _ 3,551 $5,242 w w w w
Gemstones_ _ _ __________________ NA €175 NA $305 NA 507
Gold (recoverable content of ores, etc.)
troy ounces_ _ 44,306 14,074 70,440 25,938 97,773 43,797
Lead (recoverable content of ores, etc.)
metric tons_ _ 33,707 14,169 9,951 4,836 w w
Lime _________ thousand short tons_ _ 93 5,803 89 4,729 97 5,149
Phosphate rock _ . thousand metric tons_ _ 3,784 104,000 4,235 82,332 3,411 47,072
Sand and gravel (construction)
thousand short tons_ _ €4,000 €11,400 5,708 14,830 €7,200 €28,000
Silver (recoverable content of ores, etc.)
thousand troy ounces_ _ 18,828 115,645 11,207 61,301 w w
Stone (crushed) _ _ _ thousand short tons_ _ 2,019 6,977 €3,700 €12,700 3,852 15,346
Zinc (recoverable content of ores, etc.)
metric tons_ _ w w 351 294 w w

Combined value of antimony (1985-86), ce-
ment, clays (bentonite, common clay, fire
clay, and kaolin (1985-86)), garnet (abra-
sive), molybdenum, perlite, pumice, sand
and gravel (industrial), stone (dimension),
vanadium, and values indicated by sym-

Total _ _ _ _ XX 358,666 XX 274,048 XX 269,373

XX 81,181 XX 66,783 XX 129,272

®Estimated. "Revised. NA Not available =~ W Withheld to avoid disclosing company proprietary data; value
included with “Combined value” figure. XX Not applicable.

1Production as ed by mine ship ts, sales, or marketable production (including consumption by producers).

2Excludes certain clays; kind and value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in Idaho in 1986, by county*

County

Minerals produced in order of value

Sand and gravel.

Cement, sand and gravel.

Sand and gravel.

Phosphate rock, sand and gravel.
San%%nd gravel.

Sand and gravel, pumice.

Sand and gravel.

Sand and gravel.

Phosphate rock, sand and gravel.

Sand and gravel.

Clays.

Molybdenum, silver, lead, gold, copper.
Sam})ind gravel.

Do.

Sand and gravel, gold, silver.
Sand and gravel.

Clays, sand and gravel.
Sami)a:’nd gravel.

Do.
Do.

Pumice, perlite.

Gold, silver, sand and gravel.

Sand and gravel.

Silver, lead, copper, gold, antimony, zinc.
d and gravel.

Gold, sflver, sand and gravel.
Sand and gravel.
Stone, gem stones, vanadium.

£o0]

1No prod of mineral
2Data not available by county for minerals listed.

Silver was the leading mineral commodi-
ty in terms of value, followed by phosphate
rock, gold, and molybdenum. The metallic
minerals—copper, gold, lead, molybdenum,
silver, vanadium, and zinc—accounted for
58% of the State’s total nonfuel mineral
value for the year, compared with 52% in
1986, and 59% in both 1985 and 1984. Idaho
ranked first in the Nation in garnet and
vanadium production; second in silver out-
put; third in the production of phosphate
rock, molybdenum, and lead; and fourth in
pumice production. The State ranked 31st
nationally in the value of nonfuel minerals
production in 1987; it was 32d in 1986.

Trends and Developments.—Depressed
silver prices, persisting through the first
quarter of 1987, precluded an early reopen-
ing of Idaho silver mines closed during 1986.
Beginning the year at $5.44 per troy ounce,
silver reached a high of about $9.66 per
ounce in late April and averaged $7.01 per
ounce for the year. By yearend, three Coeur
d’Alene District mines had reopened, al-
though full production was not expected
from two of the operations until well into
1988. Two of the reopened mines, which had
produced about 25% of new domestic silver
in 1985, required a silver price of about
$7.00 per ounce to operate profitably. Idaho
produced 21% of the Nation’s new silver in
1987, compared with nearly 33% in 1986
and almost 48% in 1985.

dities was reported for counties not listed.

Idaho’s molybdenum production decreas-

ed again in 1987, in response to a worldwide
oversupply of the metal and a glut of tariff-
free, low-cost imports from Chile and Mexi-
co.
Idaho’s gold production was up signifi-
cantly for the second consecutive year. The
first full year of production from a major
new mine, a full year’s output from a past
producer reopened in 1986, and sustained
full-scale production from a southwestern
Idaho gold-silver mine were primary rea-
sons for the increase. Exploration for gold
increased in the State during 1987, and
several deposits were advanced to the devel-
opment stage.

Employment.—The reopening of three
silver mines and one phosphate operation
during the last half of 1987 was insufficient
to offset mining personnel cutbacks at Cy-
prus Minerals Co.’s Thompson Creek molyb-
denum mine and at other operations, re-
sulting in a second year of decreased em-
ployment in Idaho’s mineral sector. Metal
mining employment declined to 1,600 work-
ers, almost 16% below the 1986 employ-
ment figure; overall mining employment
fell by nearly 14%, to 2,500 workers. Aver-
age weekly earnings in 1987 for Idaho’s
mineral industry production workers was
$608, the highest of all production workers
in the State.

According to data supplied by the State of
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Idaho Department of Employment, average
weekly wages for mineral industry produc-
tion workers in the Coeur d’Alene District,
Shoshone County, decreased to $492 in 1987,
compared with the weekly average wage of
$673 paid in 1986. Reflecting the reopening
of the silver mines, Shoshone County min-
ing employment increased from 687 work-
ers in January to 943 employees at yearend.

Environmental Issues.—In January, the
U.S. Environmental Protection Agency
(EPA) released the Bunker Hill Site Reme-
dial Investigation Study Work Plan. The
plan covered a phase of the eventual Su-
perfund cleanup of mining-related hazard-
ous wastes in a 2l-square-mile area in the
Coeur d’Alene District, Shoshone County.
The EPA-sponsored study estimated that
36,500 tons of hazardous waste, containing
lead, beryllium, cadmium, mercury, arse-
nic, asbestos, and polychlorinated biphenyls
(PCB) remain at the Bunker Hill smelter
site near Kellogg. Gulf Resources & Chemi-
cal Corp., former owner of the Bunker Hill
operation, assumed responsibility for clean-
up studies in unpopulated areas of the
Superfund site, including the dormant Bun-
ker Hill Mine and smelter complex. The
Idaho Department of Health and Welfare,
responsible for cleanup studies in populated
areas, selected the CH2M Hill engineering
firm as contractor for the work. Total cost
for the entire cleanup, which would take
several more years, was estimated at $50
million.

In April, the Ninth U.S. Circuit Court of
Appeals ruled that the State of Idaho could
sue past operators of the Blackbird Mine at
Cobalt, Lemhi County, for environmental
damages to the Panther Creek drainage.
The State contended that the mine opera-
tors, Noranda Mines Ltd., Noranda Explo-
ration Inc., Hanna Mining Co., and Howmet
Turbine Corp., were responsible for mining-
related water pollution. Idaho sought up to
$25 million for environmental damages.

Exploration Activities.—Mineral explo-
ration increased in Idaho in 1987; gold
deposits again were the primary targets.
The total number of major mineral explora-
tion programs nearly doubled to 61 from the
38 recorded for 1986. By yearend, 78,469
active mining claims were on file with the
U.S. Bureau of Land Management (BLM).
Counties with the highest exploration activ-
ity were Blaine, Boise, Custer, Idaho, and
Shoshone.

Silver exploration in the Coeur d’Alene
mining region recovered slightly from the
depressed level of 1986. Underground explo-
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ration resumed in August at Callahan Min-
ing Corp.’s long-term Caladay Project near
Wallace. The new $4 million program called
for 2,600 feet of drifting on two levels, and
6,900 feet of underground diamond drilling;
Callahan’s earlier exploration efforts at the
Caladay cost $26.6 million, including $21
million for the shaft and $5.6 million for
drifting and drilling. Teck Resources (U.S.)
Inc. completed the last phase of a 5,000-foot-
deep navi-drill hole to investigate the silver
potential of the Blue Jay mineralized zone
at the Gem State-Rock Creek claims.

Cominco American Incorporated drilled
on claims north of the Golden Chest Mine
near Murray, Shoshone County. The New-
mont Mining Corp.-TAP Resources Ltd.
joint venture began a drilling program in
August to investigate a possible low-grade,
mass-minable gold deposit on the Golden
Chest property. Sundance Mining-Devel-
opment Corp. conducted a preliminary sur-
face exploration program for gold at the
Wake Up Jim property near Murray. Co-
minco also examined three properties in the
St. Joe area, including drilling programs at
Granite Peak and Moores Saddle.

In Lemhi County, FMC Gold Co. contin-
ued a gold exploration drilling at Ditch
Creek and drilled 11 holes on the Freeman
Creek property leased from St. Joe Minerals
Corp. Canyon Resources Corp. drilled a new
prospect on Beartrack Creek north of Lees-
burg and was to continue evaluation of the
site in 1988. Metron Resources drilled on
the Porphyry Ridge property south of the
Blackbird Mine and shipped 4,600 short
tons of ore to Clayton Silver Mines for mill
testing. Noranda Exploration examined the
old Kittie Burton and Ulysses Mines in the
Indian Creek District, and West Fork Gold
Mining Co. drilled on the West Fork of
Indian Creek. In the Gibbonsville District,
Lemhi County, Northwest Mineral Develop-
ment Corp. trenched and drilled on the
Wagonhammer claims, Merger Mines Inc.
explored underground at the Cyanide Gulch
property, and Eagle Claw Mining Co. com-
pleted a 400-foot-long drift at the Clara
Morris Mine.

Alotta Resources Ltd. drilled about 75
reverse-circulation holes at the Mineral
Zone project north of Elk City, Idaho Coun-
ty. In October, Billiton Exploration USA
Inc. joint-ventured into the project. Drilling
continued until late in the year. Estimated
reserves at the Mineral Zone property were
1.95 million tons grading 0.055 ounce of gold
per ton. Silver Crystal Mines Inc. explored
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4,700 acres of claims surrounding the Uma-
tilla Mine west of Orogrande; the property
was being explored for gold and platinum.
Summit Silver Inc. continued work at the
Kimberly Mine in the Marshall Lakes Dis-
trict, and E & E Exploration drilled on an
extensive claim block in the Florence Basin,
Idaho County.

Meridian Minerals Co. continued a gold
exploration program at Middle Mountain,
south of Oakley, Cassia County, with efforts
centered on volcanic rocks in the Cold
Creek Zone and on a fossil sinter in the Blue
Hill Zone. Antilles Resources (Exvenco)
drilled a gold target in Robber’s Gulch, and
American Copper & Nickel Co. Inc. drilled
on a large claim block south of Antilles’
holdings.

GEXA Gold Corp. (Galli Exploratlon) con-
tinued drilling for precious metals in
Hardscrabble Gulch, Rocky Bar District,
Elmore County. Richweld Resources Ltd.
completed diamond drilling at the Black-
stone Mine, and discovered new mineralized
zones outside the old open pit. J & D Lode
and Placer sank an inclined shaft at the
Competence Mine in the Neal District; the
company was exploring for an extension of
known mineralized shear zones.

Billiton Exploration drilled a gold explo-
ration target in the Illinois shear zone in
the Gambrinius District and Frontino Corp.
continued an exploration program at the
Ophir Mine near Idaho City, Boise County.
The old Lincoln Mine in the Pearl-
Horseshoe Bend District was leased by
Union-Eagle Resources Inc.; the company
was negotiating with Morrison-Knudsen Co.
Inc. for a feasibility study.

Chevron Resources Co. drilled for gold on
claims north of the Craters of the Moon
National Monument, Butte County, and
Cominco explored in Long Canyon north of
the Chevron property. Oglebay Norton Co.
drilled for base and precious metals on
Elkhorn Mountain, Oneida County.

Meridian Minerals continued drilling in
the Mink Creek-Scout Mountain area south
of Pocatello, and Freeport-McMoRan Gold
Co. drilled on an epithermal gold target at
Malad Summit, Bannock County.

Chevron drilled nine holes at the Thirsty
Mountain gold-mercury prospect near Hay-
stack Peak north of Weiser, Washington
County. War Eagle Mining Co. drilled on a
large landholding near Silver City, Owyhee
County, where the company controls many
of the old silver mines.

An exploration program at Rothchild
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Corp.’s Vienna Mine was successful, -and
mining was scheduled to begin in the spring
of 1988; the ore will be processed at Roth-
child’s mill near Ketchum, Blaine County.
Yanke Machine Shop Inc. explored under-
ground at the Greyhound Mine, Custer
County, and ran test batches from a new
precious-metals ore shoot through the Grey-
hound mill.

Amselco Exploration Inc. drilled 44 holes
and expanded a claim block at the Golden
Gate tungsten mine south of Yellowpine,
Valley County. Amselco was exploring the
area for precious metals targets. High
County Mining Corp. drilled the KT and DC
claims on Quartz Creek near Elk Summit,
north of Yellowpine.

In the Pend Oreille silver-lead district,
Bonner County, the Iron Mask Mining Co.
explored underground by crosscutting, rais-
ing, and diamond drilling. Shoshone Silver
Mining Co. drove a 500-foot-long explora-
tion tunnel at the Idaho Lakeview claims,
and Merger Mines explored by drifting at
the Cedar Mountain property.

Legislation and Government Pro-
grams.—The first regular session of the
49th Idaho State Legislature passed legisla-
tion authorizing regulation of the: use of
cyanide in precious metals recovery. Near
yearend, the Idaho Division of Environ-
ment, Department of Health and Welfare,
completed work on rules and regulations for
ore processing by cyanidation. These rules
were the first in the Western States to
establish engineering, operating, water-
quality monitoring, and reclamation stand-
ards for precious metals cyanidation, es-
pecially in heap leaching. Compiled by a
coalition of representatives from the Idaho
Mining Association, the Idaho Division of
Environment, the Idaho Conservation
League, and the EPA, the pioneering rules
became effective January 1, 1988.

An Idaho wilderness bill, introduced in
Congress in March, called for the addition
of 3.9 million acres to the State’s existing
3.8 million acres of wilderness. The bill was
not enacted. In late December, Idaho’s Gov-
ernor and a member of the State’s congres-
sional delegation proposed the addition of
1.3 to 1.4 million acres as official wilderness
and the placing of another 300,000 acres in
special management units. This legislation
was to be introduced into the Senate in
early 1988.

The Mining and Mineral Resources Insti-
tute of the University of Idaho received
$225,000 from the U.S. Bureau of Mines in
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1987; the institute has received a total of
nearly $2.73 million from the Bureau since
inception of the program in 1978. During
the year, the University of Idaho assisted
the Virginia Polytechnic Institute in work
on mine systems design and ground control.

The U.S. Department of Energy’s Idaho
National Engineering Laboratory received
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$3.8 million from the U.S. Bureau of Mines
to continue a multiyear extractive metal-
lurgy and materials technology research
and development program on strategic and
critical minerals.

Idaho received nearly $1.42 million from
BLM in 1987 from receipts collected under
the Mineral Leasing Act.

REVIEW BY NONFUEL MINERAL COMMODITIES

METALS

Antimony.—Idaho was the only State
reporting domestic antimony production in
1987. American Independence Mines &
Minerals Co. reported a small amount of
antimony production from the Antimony
Rainbow Mine, Valley County. The Sun-
shine Mine, normally the top domestic pro-
ducer of antimony as byproduct from silver
production, was shut down for the entire
year.

Copper.—In 1987, production of copper,
predominently a byproduct from silver re-
covery in the Coeur d’Alene District,
decreased slightly in quantity but increased
in value from that of 1986. Production was
reported from five mines in 1987; the larg-
est producers were the Galena, Coeur, and
Lucky Friday Mines, which accounted for
more than 99% of the total State copper
output. Additional small production was
reported from Adams and Custer Counties.

Gold.—Gold production in Idaho increas-
ed by approximately 39% in quantity and
by almost 70% in value from the 1986
levels. Production was recorded from 10
lode mines during the year, unchanged
from that of 1986. Pioneer Metals Corp.’s
seasonal Stibnite Mine, Valley County,
again was the State’s first-ranked producer.
The company’s annual report lists 1987
production from the open pit, heap-leach
operation at approximately 36,500 troy
ounces of gold and 22,400 troy ounces of
silver from oxidized ore.

Production from Pioneer’s West End pit
ended in 1987; subsequent production will
be from the Garnet Creek and Southwest
Extension ore bodies. Since startup in 1982,
the Stibnite Mine has produced approxi-
mately 128,500 ounces of gold and 67,400
ounces of silver. Drilling in 1987 confirmed
the existence of additional minable oxide
reserves adjacent to existing workings. The
potential of sulfide ore underlying the oxide
ore bodies was being evaluated; approxi-

mately 30,000 tons of sulfide material grad-
ing 0.1 ounce of gold per ton was stockpiled
and sampled for metallugical testing.

NERCO Minerals Co.’s DeLamar gold-
silver mine, Owyhee County, was the
second-ranked producer. According to the
company’s annual 10K report, 1987 produc-
tion from the open pit, vat-leach operation
amounted to 30,000 ounces of gold and
1,733,000 ounces of silver. The North DeLa-
mar pit was largely mined out in 1987;
subsequent production will come from the
Sommercamp and Glen Silver pits. During
the year, a $2.5 million Merrill Crowe-
process heap-leach plant was constructed to
treat 2 to 3 million tons of stockpiled low-
grade ore, plus an additional 1 million tons
of mined low-grade material per year for 7
years.

Coeur d’Alene Mines completed the first
full season of production at the Thunder
Mountain Mine, Valley County. The $18.7
million open pit heap-leach operation, sited
at an elevation of about 8,500 feet, is limited
to a 6-month operating season, from May
through October. The company reported
that it exceeded its first full-season produc-
tion goal of 25,000 ounces of gold with
27,250 ounces of gold and 31,840 ounces of
silver. A 1987 exploration program revealed
73,100 tons of new proven and probable ore
in the adjacent Lightning Peak area. The
proven ore, totaling 650,000 tons grading
0.041 ounce of gold per ton, should extend
the mine’s life by 2 years.

Other Idaho gold projects advancing to
the development or construction stage dur-
ing 1987 included Geodome Resources Ltd.’s
Sunbeam Mine, Custer County; Hecla Min-
ing Co.’s heapleach project on the
Homestake property, Valley County; the
joint venture by Glamis Gold Inc., Amir
Mines Ltd., and Normine Resources Ltd. at
Buffalo Gulch, Idaho County; Canyon Re-
sources (merged with Nevex Gold Inc.)
heap-leach operation at the Robinson Dyke
deposit, Idaho County; Atlanta Gold Co.’s
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major drilling program at a proposed open
pit operation, Elmore County; Ican Miner-
als Ltd. at the old Idaho Almaden mercury
property, Washington County; Atlantis
Mining Co.’s Atlantis Mine, Blaine County;
and Noranda Exploration’s Black Pine cya-
nide leach project, Cassia County.

Lead.—Idaho ranked third in the Nation
in lead production for 1987, although the
quantity produced was a small fraction of
the national total. Idaho’s lead production,
a byproduct of silver mining, reflected the
continued slump in silver production. Three
mines reported lead production in 1987; the
bulk came from the Lucky Friday Mine,
Shoshone County.

Molybdenum.—Reflecting the stagnant
condition of the worldwide molybdenum
market, Idaho’s 1987 production dropped
slightly. The State retained its third rank-
ing nationally in production of the metal.
Production at Cyprus Minerals’ Thompson
Creek Mine, near Clayton, Custer County,
was scaled back. The Bonneville Power
Administration’s low-rate program to help
economically distressed industrial users
was expected to be of long-term benefit to
Thompson Creek.

Rare Earths.—Attention was drawn in
1987 to rare-earth-bearing black sand placer
deposits in Boise, Custer, and Valley Coun-
ties, central Idaho. A U.S. Geological Sur-
vey open file report, based on drilling data
generated by the U.S. Bureau of Mines in
the 1950’s, stated that 23 identified rare-
earth deposits contain more than 540,000
short tons of monazite with lesser quanti-
ties of euxenite, and 5.2 million tons of
ilmenite. The monazite and euxenite carry
lanthanum and yttrium, currently used in
superconductor research. The placer miner-
als would have to be recovered by dredging,
however, and many of the deposits are in
environmentally sensitive areas.

Silver.—Idaho’s silver production de-
creased in both volume and value compar-
ed with that of 1986. The State lost its
dominant position in domestic silver pro-
duction, slipping behind Nevada. The reviv-
al of silver prices in 1987 did not lead to an
immediate restarting of Idaho silver mines
closed in 1986. Three mines in the Coeur
d’Alene District, accounted for nearly 78%
of total State output reported from 10
mines.

ASARCO Incorporated’s Galena Mine,
near Wallace, was the Nation’s third-
ranked silver producer in 1987, while the
company's nearby Coeur Mine ranked sixth.
Production from the Galena Mine decreased
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from the 1986 level, according to Asarco’s
annual report, to about 3.3 million ounces of
silver and 1,000 tons of copper.

Production at Asarco’s Coeur Mine also
decreased in 1987, to about 2.5 million
ounces of silver and 1,100 tons of copper.
Hecla’s Lucky Friday Mine, at Mullan,
resumed production in June, after a 10-
month closure. The company reported pro-
duction of 667,000 ounces of silver and 4,500
tons of lead in 1987. The new Lucky Friday
underhand longwall mining method, devel-
oped jointly by Hecla and the U.S. Bureau
of Mines, was implemented on the 5300
level. The method utilized mechanized
equipment, a ramp system, and cemented
sand fill to prevent rock bursts and to lower
mihing costs. A new 3-year labor agreement
was reached in late July, calling for a 15%
reduction in wages and benefits. Further
wage reductions become effective in the
second year of the contract in return for
worker participation in a profit-sharing pro-
gram. Sunshine Mining Co.s Sunshine
Mine on Big Creek, shut down in mid-April
1986 owing to depressed silver prices, began
to reopen in December. The Crescent Mine,
also on Big Creek and owned by the Bunker
Limited Partnership, reopened for explora-
tion and development work in October. In
early July, Callahan reactivated its Caladay
Project adjacent to the Galena Mine. Ex-
penditure for the second phase of the under-
ground exploration program was projected
to be $4 million over the next 20 months;
plans included approximately 2,600 feet of
drifting and 6,900 feet of diamond drilling.

Vanadium.—Vanadium production in
Idaho increased nearly 4% in quantity and
almost 27% in value; the State ranked first
nationally in the production of vanadium in
1987. Kerr-McGee Chemical Corp. expanded
its Soda Springs vanadium recovery plant,
Caribou County, during the last half of the
year. The operation recovered vanadium
from ferrophosphorus slag generated dur-
ing the production of elemental phosphorus.
The expanded plant produced potassium
vanadinate used as a catalyst in sulfuric
acid manufacture, a super-pure vanadium
compound used in alloying high-strength
metals, and material used in making maleic
hydride.

Zinc.—Zinc production in the State,
which was byproduct of silver mining in
1987, increased substantially in both quan-
tity and value from that reported in 1986.
The sole zinc producer was the Lucky Fri-
day Mine.
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INDUSTRIAL MINERALS

Cement.—Idaho’s cement production de-
creased slightly in 1987. Ash Grove Cement
West, at Inkom, Bannock County, was the
State’s only cement producer. Most of the
cement produced was general use, moderate
heat Types I and II gray portland cement;
lesser quantities of Type III high-early-
strength portland cement and masonry ce-
ment also were produced. Finished portland
cement was used by ready-mixed concrete
companies, 70%; other contractors, 11%;
highway contractors, 5%; and building ma-
terial dealers, miscellaneous customers, and
government agencies, 4%.

Clays.—Bentonite, common clay, and ka-
olin were mined from five pits in Clark and
Latah Counties; the clays were used in the
manufacture of common brick, fire brick,
and in refractory grogs. Production increas-
ed about 6% in quantity and by 11% in
value.

Diatomite.—American Diatomite Co. be-
gan development on deposits of freshwater
diatomite north of Bliss, Gooding County.
The company planned to mine 75,000 short
tons of diatomite during the first year of
operation; mining could extend into the
1990’s and expand from the current 5 acres
to 25 acres.

Garnet.—Idaho ranked first in the Na-
tion in garnet production. The Emerald
Creek Garnet Milling Co. at Fernwood,
Benewah County, operated at capacity dur-
ing 1987. The company operated dragline-
fed dredge-washing plants on Emerald and
Carpenter Creeks; the garnet was recovered
by jigging and trucked to the Fernwood
plant for drying, crushing, sizing, and
packaging. Emerald Creek Garnet was the
largest domestic producer of garnet. The
product was sold for abrasives, as a filtra-
tion medium, for sandblasting, and as the
cutting medium for high-pressure water-
garnet steel cutting. About 25% of the
company’s sales were to foreign customers.

Gem Stones.—The value of 1987 gem
stone production in Idaho increased to
$507,000, compared with the $305,000 total
for 1986; the State ranked seventh national-
ly in the value of its gem stone production.
Precious opals, jasper, aquamarine, topaz,
gem quartz, and gem garnets were mined in
the State.

Lime.—Amalgamated Sugar Co.’s three
lime plants in Canyon, Minidoka, and Twin
Falls Counties accounted for all of the
State’s 1987 lime production. Quicklime
production for sugar manufacture was up
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nearly 9% in both quantity and value from
that of 1986.

Perlite.—Oglebay Norton Co. purchased
the Oneida Perlite Corp. operation in 1987.
The company mined perlite from a deposit
on Wrights Creek; the material was process-
ed at the Malad City plant, Oneida County.
The expanded product was used for indus-
trial fillers, in fireproofing, and as a fil-
tering medium. Much of the Wrights Creek
area is underlain by perlite deposits; during
the year, the U.S. Forest Service reopened
an 80-acre tract previously closed to miner-
al entry.

Phosphate Rock.—Idaho retained its
third rank nationally in marketable phos-
phate rock production, although the output
decreased by about 19% in quantity and
43% in value from the 1986 levels. A decline
in both domestic and export selling prices, a
generally depressed market for agricultural
products and phosphate fertilizers, and the
shutdown for most of the year of a major
Idaho fertilizer producer and reduced pro-
duction of another, accounted for the reduc-
tions in quantity and value of production.
Five open pit phosphate mines in Bingham
and Caribou Counties were operated in
1987. Uses for Idaho phosphate were wet-
process phosphoric acid, elemental phospho-
rus, and normal superphosphate.

NuWest Industries Inc. purchased the
bankrupt Beker Industries Corp. Conda
phosphate fertilizer facility in July. The $50
million purchase price secured the fertilizer
plant and a 50% interest in the Conda
Partnership mining rights. The operation
was restarted in August and operated at
50% to 70% of capacity for the remainder of
19817.

The J. R. Simplot Co. operated the Smoky
Canyon Mine at a reduced rate, and also
produced phosphate rock from the Gay
Mine on the Fort Hall Indian Reservation.
Simplot completed work on a 15-year, $30
million program to reduce sulfur dioxide
emissions from its Pocatello phosphate fer-
tilizer complex. Monsanto Co. mined phos-
phate rock at the Henry Mine and operated
its Soda Springs elemental phosphorus
plant at capacity in 1987. The company
completed installation of stack scrubbers at
the plant, finishing a $12 million pollution
control program.

FMC Corp. completed the second year of a
$13 million program to control emissions at
its Pocatello elemental phosphorus plant.
Stauffer Chemical Co. mined phosphate
rock from the Wooley Valley Mine, north-
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east of Soda Springs, for shipment to its
elemental phosphorus plant at Silver Bow,
MT.

Pumice.—Idaho remained fourth nation-
ally in the production of pumice. Output in
1987 increased in quantity by nearly 38%,
and in value by almost 20%. Two operations
in Bonneville County and one in Oneida
County accounted for the State’s output.
Hess Pumice Products, Idaho’s largest pum-
ice producer, operated its mine on Wrights
Creek near Malad City, Oneida County. The
company, a major national producer of
ground pumice products, sold processed
pumice for abrasives in soap and cleaners,
for industrial abrasives, and for aggregate
in lightweight building blocks. The second-
largest producer was Producers Pumice,
from the Rock Hollow Mine near Ammon,
Bonneville County.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains estimates for 1985 and 1987, and
actual data for 1986. Data for odd-numbered
years are based on annual company esti-
mates.

Estimated 1987 construction sand and
gravel production increased approximately
26% in quantity and almost doubled in
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value from that reported in 1986. Increased
activity in highway and secondary road
construction and maintenance contributed
significantly to the increase.

Industrial.—Industrial sand production
in Idaho increased slightly in quantity and
decreased a small amount in value from
that of 1986. Unimin Corp. produced indus-
trial sand and gravel at the Emmett oper-
ation, Gem County. Industrial sand was
used in glass containers, for sandblasting,
as a filtration medium, in fiberglass manu-
facture, for roofing granules, and for other
applications.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—The 1987 output of crushed
stone in Idaho increased by 4% in quantity
and by about 21% in value from the levels
estimated in 1986, and nearly doubled in
value from the level reported in 1985. Six
counties—Benewah, Caribou, Fremont, Ida-
ho, Latah, and Nez Perce—accounted for
83% of the State total. Idaho, Caribou, and
Bannock Counties were the leading produc-
ers.

Table 3.—Idaho: Crushed stone! sold or used by producers in 1987 , by use
(Thousand short tons and thousand dollars)

Use Quantity Value

Coarse aggregate (+1-1/2 inch):

Riprap and jettystone _________________________________________ 16 47

Filterstone _______________________________________ """/ 77" 3 12

Other coarseaggregate__________________________ """ """"""""" 11 11
Fine aggregate (-3/8 inch): Screening, undesignated _ _ _ 12 24
Coarse and fine aggregates:

Gradedroad baseorsubbase ________________________________ 1,807 5,790

Unpavedroad surfacing __ ________________________ """ """"""""" 393 1,556

Other construction materials® ____________________________ """ ""~ 476 1,761
Agricultural:

Poultry grit and mineralfood - ____________________________________ 11

Other agriculturaluses_ . ________________________ """ """""""" 21 63
Chemical and metallurgical:

Chemicalstone_ _ _ ______________________________________ ® ®

Sulfur oxideremoval _ _____________________________ """ """"~ ®) 6}

Refractory stone (including gannister)_ ____________________ """~ 25 70
Special:

Roofinggranules ______________ @ ®

Other miscellaneous* 533 3,025
Other unspecified® 551 2,974

Total . __ ___ . 3,852 615,346

ncludes limestone, dolomite, granite, sandstone, quartzite, and traprock.
2Includes concrete aggregate (coarse), bituminous surface-treatment aggregate, railroad ballast, stone sand (concrete),
stone (bituminous mix or seal), and crusher run or fill or waste.

3Less than 1/2 unit.
“Includes cement manufacture and flux stone.

SIncludes production reported without a breakdown by end use and estimates for nonrespondents.
$Data do not add to total shown because of independent rounding.
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Lava Flow Productions Inc. operated a
scoria specialty products quarry near Moun-
tain Home, Elmore County. The scoria was
processed and either sold in bulk to land-
scape nurseries or rescreened and sorted for
Lava Flow’s specialty markets, which in-
cluded barbecue rock, aquarium stone, roof-
ing products, potting mixes, and roadbeds

Dimension.—Dimension stone output was
up by nearly 63%, but the value decreased
by nearly 75% from that of 1986. Quartzite
was quarried by Northern Stone Supply Inc.
near Oakley, Cassia County, for flagstone
and decorative stone.

1State Mineral Officer, Bureau of Mines, Spokane, WA.

for model railroads.

Table 4.—Principal producers

ID.

2Associate director, Idaho Geological Survey, Moscow,

Commodity and company Address Type of activity County
Cement:
Ash Grove Cement WestInc _ __ _ _____ 5550 SW. Macadam Ave. Surface mine and Bannock.
Suite 300 plant.
Portland, OR 97201
Clays:
Clayburn IndustriesLtd _ _ _ ________ 3202 Beta Surface mine _ _ _ Latah.
Burnaby, BC, Canada
A. P. Green Refractories Co., a subsidiary Box 158 ———do ______ Do.
of USG Corp. Troy, ID 83871
Interpace Corp — — - __ 3502 Breakwater Court ———do ______ Benewah.
Hayward, CA 94545
Copper:
ASARCO Incorporated — — _ _________ Box 440 Mines and mills _ Shoshone.
Wallace, ID 83873
Hecla MiningCo - — — 6500 Mineral Dr. Mineand mill__ _ Do.
Box C-8000
Coeur d’Alene, ID 83814
Garnet:
Emerald Creek Garnet Milling Co. Inc_ _ _ Route 4, Box 190 Pits and plant_ _ _ Benewah.
Fernwood, ID 83830
Gold:
Coeur d’Alene Mines Corp _ _ _ ___ ____ 505 Front Ave. Surface mine and Valley.
Box 1 leach plant.
Coeur d’Alene, ID 83814
Hecla MiningCo _ _ _ . __ _________ 6500 Mineral Dr. Mine and mill_ _ _ Shoshone.
Box C-8000
Coeur d’Alene, ID 83814
NERCO MineralsCo ___ __________ 111 SW. Columbia Surface mine, Owyhee.
Portland, OR 97201 niill, leach
plant.
Pioneer MetalsCorp_ _ _ _ _ ___ ______ 228 South Cole Rd. Surface mine and Valley.
Lead Boise, ID 83709-0934 leach plant.
ad:
Hecla MiningCo — — — - _________ 6500 Mineral Dr. Mine and mill_ _ _ Shoshone.
Box C-8000
Coeur d’Alene, ID 83814
Lime:
Amalgamated Sugar Co_ _ _ __ _______ First Security Bank Bldg. Plants _ ______ Various.
Ogden, UT 84402
Molybdenum:
prus MineralsCo _ _ . ____ 7200 South Alton Way Surface mine and Custer.
Englewood, CO 80110 mill.
Perlite:
Oglebay NortonCo_ _ _ - 520 North Michigan Ave. Surface mine and Oneida.
Chicago, IL 60611 plant.
Phosphate rock:
Conda Partnership_ - - - -~ -~ ———_ Box 37 ee—do ______ Caribou.
Conda, ID 83230
MonsantoCo — _ Box 816 Surface mine _ _ _ Do.
Soda Springs, ID 83276
J.R.SimplotCo _ Box 912 Surface mines and Bingham and
Pocatello, ID 83201 plant. Caribou.
Stauffer ChemicalCo — _ _ - - _ Box 160 Surface mine _ _ _ Caribou.
Montpelier, ID 83254
Pumice:
Hess Pumice Products_ — _ _ _ _____——— Box 209 Quarry and plant Oneida.
Malad City, ID 83252
Producers Pumice _ _ _ ____________ 6001 Fairview Ave. Quarry_ _ _____ Bonneville.
Boise, ID 83704
Sand and gravel (industrial):
UniminCorp _ . ________— 258 Elm St. Pit _________ Gem.

New Canaan, CT 06840
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Table 4.—Principal producers —Continued

Commodity and company Address Type of activity County
Silver:
ASARCO Incorporated _ __ _ ________ Box 440 Mines and mills _ Shoshone.
Wallace, ID 83873
HeclaMiningCo_ _______________ 6500 Mineral Dr. Mine and mill_ _ _ Do.
Box C-8000
Coeur d’Alene, ID 83814 T~
NERCOMineralsCo - ____________ 111 SW. Columbia Surface mine, Owyhee.
Portland, OR 97201 nijll, leach
plant.
Sunshine MiningCo_ _ __ __________ 815 Park Blvd. Mine, mill, Shoshone.
Suite 100 refinery.
Boise, ID 83702
Stone:
Crushed:
AshGrove Cement West Inc _ _ _ - _ _ 2550 53\30 Macadam Ave. Quarry__ _____ Bannock.
uite
Portland, OR 97201
DeAtleyCo__ ___ ___ . ________ Box 648 Quarries_ __ ___ Nez Perce.
Lewiston, ID 83501
MonsantoCo_ _ _ _ ____________ Box 816 Quarry_ ____ __ Caribou.
Soda Springs, ID 83276
Seubert ExcavatorsInc __ _______ Box 57 Quarries_ _____ Idaho.
Cottonwood, ID 83522
U.S.Forest Service, Region4 __ __ _ _ 324 25th St. ———do______ Various.
Ogden, UT 84401
Dim;?s:tn; . Stone Supply I Box 249 Q Cassi
orthern Stone Supply Inc _ _ _ __ _ _ X uarry_ ___ __ _ ia.
Oakley, ID 83346
Vanadium:
Kerr-McGee Chemical Corp _ __ ______ Box 478 Plant________ Caribou.
2 Soda Springs, ID 83276
inc:
HeclaMiningCo________________ 6500 Mineral Dr. Mine and mill_ _ _ Shoshone.
Box C-8000

Coeur d’Alene, ID 83814




The Mineral Industry of
Illinois

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 Survey

Division, Illinois Department of Energy and Natural Resources,

information on all nonfuel minerals.

for collecting

By James J. Hill!

Nonfuel mineral production in Illinois
was valued at $517.2 million in 1987, a 10%
increase over that of 1986. Nationally, the
State ranked 17th in value of nonfuel min-
eral production. Illinois led the Nation in
production of fluorspar, industrial sand,
and tripoli. Crushed stone continued to be
the State’s leading nonfuel mineral com-
modity in terms of value, followed by con-

struction sand and gravel, portland cement,
industrial sand, and lime. Production de-
clined for common clays, fluorspar, dimen-
sion stone, tripoli, and the byproducts of
fluorspar—copper lead, and zinc. Output
increased for all other commodities except
gem stones, the value of which was estimat-
ed to have remained the same as in 1986.

Table 1.—Nonfuel mineral production in Illinois!

1985 1986 1987
Mineral : Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Cement (portland) _ thousand short tons__ 2,101 $86,211 2,118 $83,783 2,119 $86,210
Clays? 265 876 283 1,092 233 977
Gem stones_ _ NA €15 NA 15 NA 15
Sand and grave!
Construction_ _ _ thousand short tons__ 26,600 €77,000 217,867 82,523  ©28,300 €93,300
Swlndustrial ______________ do____ 4,056 56,915 4,039 52,133 4,346 45,547
ne:
_______________ do____ 41,044 164,117 €44,200 €179,600 52,102 216,212
Dimension _ _ _ ——___—————— do____ 2 107 €2 €107 w w
Combined value of barite (1985), cement (ma-
sonry), clays (fuller’s earth), copper,
fluorspar, lead, lime, peat, silver, tripoli,
zinc, and value indicated by symbol W _ _ _ XX 74,679 XX 70,272 XX 74,945
Total _ _ _ XX 459,920 XX 469,525 XX 517,206

1ahl

®Estimated. NA Not

W Withheld to avoid disclosi

y proprietary data; value included with

“Combined value” figure. XX Not applicable.

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers).
2Excludes certain clays; kind and value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in Illinois in 1986, by county*

County

Minerals produced in order of value

Sand and gravel (construction).

Sand (industrial), tripoli.

Sand and gravel (construction), clays.
Sand and gravel (construction).

FE¥EE

Lime, sand and gravel (construction), peat.
Sand and gravel (construction).

FEEFFFFFY

¥

Fluorsl;ar, zinc, lead, copper, silver.
Sand and gravel (construction).

§eey

Sand and gravel (construction), clays.
Sam‘i:’nd gravel (construction).

Sand and gravel (construction), peat.

Sand (industrial), cement, sand and gravel
(construction), clays.

Sand and gravel (contruction).

Cement.

Clays, sand and gravel (construction).

Sand and gravel (construction).

FEFFY

Sand ()ii:dustﬁal), sand and gravel (construc-
tion).

Cement, sand and gravel (construction).

Sand and gravel (construction).

Sand (industrial).

Sanc})z:)nd gravel (construction).

Deo.
Clays, sand and gravel (construction).
Sand and gravel (construction).

FEFFFTFEY

g

Peat, sand and gravel (construction).
Sam})znd gravel (construction).

Do.
Stone (crushed and dimension), gem stones.

fuel

INo production of mineral diti
2Data not available by county for minerals listed.

Employment.—The Illinois Department
of Economic Security reported the State’s
total civilian work force averaged nearly 5.8
million in 1987. Unemployment in the State
averaged 7.4%. Employment in mining and
quarrying, which included coal mining and
oil and gas extraction, totaled 23,900 per-
sons, down about 4% from employment in
1986. Wages averaged $15.44 per hour, and
workers averaged 39.3 hours per work

was reported for counties not listed.

week. Employment in the basic steel indus-
try averaged 24,200 persons, a drop of about
4% when compared with that of 1986.
Wages averaged $13.72 per hour, and steel-
workers put in 44.4 hours in an average
work week.

Several work stoppages were reported
during 1987. The longest strike (6 months),
involving 750 workers at USX Corp.’s South
Works plant in Chicago, ended January 31,
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1987. Contract agreements were reached
with workers at Bethlehem Rebar Indus-
tries in Bedford Park, a manufacturer of
reinforcing bars, and Pittsburgh Interna-
tional in Fairbury, a manufacturer of weld-
ed steel and drawn tubing. Strikes also were
resolved at the John Deere foundry in East
Moline and the John Westwick foundry in
Galena. In the industrial minerals sector,
union workers ratified new contracts at the
Livingston Stone Co. and the Vulcan Mate-
rials Co. operations in Pontiac, ending a 26-
day walkout.

Exploration Activities.—According to the
Illinois State Geological Survey (ISGS), ex-
ploration for nonfuel minerals was slow
during the year. Some interest was express-
ed in resources of construction aggregate
and high calcium limestone in the central
part of the State. Ozark-Mahoning Co. op-
erated two diamond-drilling units in con-
nection with further development of its
Annabel Lee fluorspar mine in Hardin
County. Also, Tammsco and Illinois Miner-
als Co. operated drill rigs in the Southern
Illinois tripoli district in Alexander County.
Illinois Minerals Co. sought permits to ex-
plore 6,000 acres within the Shawnee Na-
tional Forest for tripoli deposits.?

Legislation and Government Pro-
grams.—Two mineral-related bills were en-
acted into law during 1987. Public Act 289
designated November 13 of each year as a
Coal Miners Memorial Day to be observed
throughout the State in remembrance of
coal miners who gave their lives while
working in the mines. Public Act 292 in-
creased the limits of loans obtained from
public funds to industry for projects utiliz-
ing Illinois coal under the State’s Industrial
Coal Utilization Program. Under the act,
industries may now obtain loans of up to $4
million or 60% of a total project cost,
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whichever is less. Previously, loans were
limited to $2.5 million or 25% of a project’s
cost.

During the year, the ISGS completed
several geotechnical investigations related
to the Illinois bid to become the site for the
Superconducting Super Collider, a high-
energy physics facility proposed by the U.S.
Department of Energy. In May, the ISGS
hosted the 23d Forum on the Geology of
Industrial Minerals in Aurora. Topics of
discussion included (1) the future of indus-
trial clays in Illinois, (2) the underground
limestone and dolomite resources in central
Illinois, (3) the markets for construction
aggregates in the Chicago area, and (4) a
historical perspective of Chicago’s stone in-
dustry. Also, ISGS continued research on
the effects of subsidence in Illinois coal
mine areas under a long-term cooperative
agreement with the U.S. Bureau of Mines.

The. Northwestern University Steel Re-
source Center, funded by the American Iron
and Steel Institute, studied ways in which
computer programs can cut costs and im-
prove quality in continuous casting, im-
provements in zinc-electroplated steel, and
opportunities to use computer-based auto-
mation and information systems in steel
manufacture.

The U.S. Bureau of Mines distributed
over $707,000 in contracts and grants to
Illinois firms, contractors, and research in-
stitutions in fiscal year 1987. Of this total,
$100,000 was distributed to the University
of Illinois for cooperative investigations of
subsidence in Illinois. Southern Illinois Uni-
versity at Carbondale, the State’s Mining
and Mineral Resources and Research Insti-
tute, received $138,000 as its basic grant
under Public Law 98-409 for training engi-
neers and scientists in mineral-related dis-
ciplines.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—In terms of value, cement was
the third-leading nonfuel mineral commodi-
ty produced in the State, following crushed
stone and construction sand and gravel.
Masonry cement sales increased by over
60% during 1987; portland cement sales
remained essentially the same as in 1986.
Four companies operated dry process plants
in La Salle, Lee, and Massac Counties with
seven of eight kilns in operation at some
time during the year. Sales of masonry
cement were reported by all companies

except one. All companies produced gray
portland Types I and II, general use and
moderate heat, and three companies pro-
duced Type III, high-early-strength. Cement
sales were to ready-mixed concrete compa-
nies (83%), highway contractors (9%), and
concrete product manufacturers (6%). Less-
er quantities were sold to other contractors,
building material dealers, and miscella-
neous customers. Most of the State’s cement
was shipped to consumers by truck in bulk
form.

Approximately 2.9 million short tons of
raw materials was consumed in the manu-
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facture of cement, including 2.5 million tons
of limestone, 120,000 tons of clinker, 96,000
tons of clay and shale, 75,000 tons of gyp-
sum, and lesser quantities of bauxite, fly
ash, mill scale, sand, and slag.

Cement shipments to and within Illinois
totaled 3.5 million tons of portland cement
and 96,000 tons of masonry cement. Com-
pared with 1986 figures, this was an in-
crease of 221,000 tons of portland cement
and 7,000 tons of masonry cement. Nearly
58% of the total shipments was to the
Chicago metropolitan area.

In June, the Missouri Portland Cement
Co. plant at Joppa reopened when one of its
two kilns was put on-stream because of the
improved outlook in cement demand. Pre-
viously, the facility had been used as a
distribution center supplied by Davenport
Cement Co.’s plant in Davenport, IA, and
foreign imports.

Clays.—Six companies reported produc-
tion of common clay and shale in Bond,
Kankakee, La Salle, and Livingston Coun-
ties. Output dropped by about 50,000 short
tons during 1987 because lesser quantities
were used in cement manufacture. Value of
production dropped about 10%. Most of the
State’s clay production was consumed in the
manufacture of common and face brick
followed by cement and drain tile. Fuller’s
earth was produced by two companies with
operations in Pulaski County. The clay was
used in the manufacture of absorbents for
pet waste and oil and grease. Production
and attendant value increased 15% and
31%, respectively.

USG Corp. of Chicago announced that it
would spin off its A. P. Green Refractories
Co. unit to shareholders in the first quarter
of 1988 after a planned sale to another
company failed early in the year because of
financing obstacles. The A. P. Green unit
operated a plant at Morris that produced
refractory products for the cement and steel
industries.

Fluorspar.—Illinois continued to lead the
Nation in fluorspar production, accounting
for over 90% of all U.S. shipments. Produc-
tion and attendant value declined 9% and
6%, respectively, from 1986 levels. Ozark-
Mahoning, the Nation’s leading producer,
operated two mines and a flotation plant in
Hardin and Pope Counties and shipped
acid-grade and metallurgical-grade fluor-
spar to the chemical and steel industries.
Hastie Trucking & Mining Co. also shipped
metallurgical grade fluorspar for making
steel from its operation near Cave In Rock,
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Hardin County. Inverness Mining Co., a
former producer, dried imported fluorspar
at its facilities near Cave In Rock for sale
primarily to the ceramics industry.

In August, a new 3-year agreement was
reached between Ozark-Mahoning and
members of the International Association of
Machinists and Aerospace Workers Union.
Also, Ozark-Mahoning began negotiating
with Inverness Mining Co. to purchase its
Minerva No. 1 Mine and related assets near
Cave In Rock.

Lime.—Illinois ranked seventh of 34
States in lime production. Output and at-
tendant value increased 7% and 3%, respec-
tively, during the year. All production was
at three Cook County plants. Marblehead
Lime Co. operated plants at South Chicago
and Thornton, and Vulcan Materials oper-
ated a plant at McCook. Production was
primarily quicklime although a small
amount of hydrated lime was also manu-
factured. Lime sales were mainly to the
steel industry.

Illinois lime consumption, from all do-
mestic sources, totaled 507,000 short tons of
quicklime and 99,000 tons of hydrate. This
was a slight increase over the 491,000. tons
of quicklime consumed in 1986. However,
hydrated lime consumption dropped 34,000
tons below the 1986 figure.

Peat.—Illinois ranked third of 22 States
in peat sales. Quantity and value of sales
increased 6% and 8%, respectively, in 1987.
Five companies produced peat in Cook,
Lake, and Whiteside Counties. Most of the
peat was reed-sedge, with lesser amounts
of humus, hypnum, and sphagnum. In de-
scending order of use, sales were for general
soil improvement, golf courses, vegetable
growing, mushroom beds, and earthworm
culture. Most of the sales were in packaged
form.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains actual data for 1986 and estimates for
1985 and 1987. Data for odd-numbered years
are based on annual company estimates.

Illinois ranked eighth of 50 States in
production of sand and gravel for construc-
tion purposes. In terms of value, construc-
tion sand and gravel was the second-leading
mineral commodity produced in the State,
following crushed stone. Sales were esti-
mated to have increased slightly in 1987,
climbing to about 28.3 million short tons.
Value of sales was estimated at $93.3 mil-
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lion, an increase of 13%.

Industrial.—Illinois ranked first of 39
States in industrial sand production. Sales
increased nearly 8% to about 4.3 million
short tons. Value of sales dropped by nearly
13%. Five companies produced silica sand
from eight pits in La Salle, Mason, and Ogle
Counties. La Salle County led the State’s
production. Most of the sand was shipped to
consumers by rail, with lesser quantities by
truck and barge. About 42% of the sand was
sold for the manufacture of glass containers
and flat glass. Sales for foundry molding
and core were nearly 27% of total sales.
Sand ground for fillers commanded the
highest price per short ton.

Effective January 1, Ottawa Silica Co. of
Ottawa, IL, and Pennsylvania Glass Sand
Corp. of Berkeley Springs, WV, were merg-
ed and became U.S. Silica Co., the Nation’s
largest industrial sand producer. Both com-
panies had been acquired in recent years by
Pacific Coast Resources Co., a subsidiary of
Rio Tinto Zinc Corp. PLC, a British firm.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
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data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Illinois ranked seventh of 49
States in crushed stone production. Output
and attendant value increased 18% and
20%, respectively, during 1987. Crushed
stone was produced by 106 companies at 199
quarries in 53 of the State’s 102 counties.
All production was limestone and dolomite
except for 66,000 short tons of sandstone
produced at a Hardin County quarry. Cook
County led the State in production, followed
by Will, St. Clair, La Salle, and Hardin
Counties. Stephenson and Winnebago Coun-
ties had the greatest number of active
quarries with 14 each. Nationally, Vulcan
Materials’ McCook Quarry and Material
Service Corp.’s Thornton Quarry, both in
Cook County, ranked fourth and eighth,
respectively, in total output.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents end-
use data for crushed stone produced in the
four Illinois districts depicted in figure 1.

Table 3.—Illinois: Crushed stone sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregates (+1-1/2 inch):
Macadam _ _ _ _ _ _______________ _________ 751 3,072
Riprap and jetty stone 677 3,836
Filterstone _ _ _ _ _ _ __ _ 104 418
Coarse aggregate, graded:
Concrete aggregate,coarse_ _ _ _ _ _ _ _ _ _ _ _ 4,768 18,887
Bituminous ate,coarse _ _ _ __ __ _________ 3,940 17,685
Bituminous surface-treatment aggregate 1,778 9,170
Railroad ballast _ _ _ __ 575 2,331
Fine aggregate (-3/8 inch):
Stone sand, concrete _ _ . _ _ _ _ _ __ __ ___ ___ _ _ _ ____ 201 874
Stone sand, bituminous mixorseal ___ ______ _ __ ______ _______________ 302 1,230
Screenings, undesignated _ _ _____________________________________ 980 3,548
Coarse and fine aggregates:
Graded road baseorsubbase _ _ _ __ _ _ _ _____________________________ 12,295 44,314
Unpaved road surfacing _ _ 3,150 11,474
Crusher run or fill or waste _ _ _ _ _ __ _ __ _ 468 1,653
Other construction®_ _ ___ _ __________________ 332 1,181
Argicultural: Agricultural limestone __ __ _ ____________________________ 4,602 16,002
Chexmcal and metallurgical: Cement manufacture _ . _______________________ 1,762 4,999
Mme dusting and acid water treatment _ _ __ ___ _ _______________________ 121 412
Other fillersorextenders _ _ _ _ _ _ _ _ _ _ _ _ _____ __ _ _ _ _ 587 17,456
Other miscellaneous® _ _ _ _ _ _ _ _ _ _ _ __ _ _____ ____________________ 1,338 5,675
Other unspecified® _ _____ ____ ________ 13,372 51,996
Total® _ _ 52,102 216,212

Tnelndes 13 " dolomit. dats

and
2Includes fine aggregate and terrazzo and exposed aggrega
3Includes poult
extenders, and roofing granules.

ate.
grit and mineral food, other agricultural uses, lime manufacture, flux stone, asphalt fillers or

“Includes production reported without a breakdown by end use a.nd estimates for nonrespondents.

5Data may not add to totals shown b of indep
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Table 4.—Illinois:* Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

District 1 District 2 District 3 District 4

Ut
se Quantity Value Quantity Value Quantity Value Quantity  Value

______________ 731 3,953 311 1,170 194 1,013 295 1,191

Coarse aggregate, graded® _ _ _ 6,164 25,679 819 5,144 1,940 9,288 2,138 7,962
Fine aggregate (-3/8 inch)*_ _ _ 1,149 4,279 34 w 138 w 162 679
Coarse and fine aggregates® _ _ 8,938 31,574 1,918 1,215 1,879 7,747 3,223 11,104
Other construction ___ ____ 24 69 47 299 18 619 178 622
Agricultural®_ __ ________ 697 2,151 795 2,782 1,277 6,124 1,868 5,306
Chemical and metallurgical? _ @®) ®) . — ®) ® ®) ®)
Special® ______________ __ __ ®) ®) ®) ©) 283 881
Other miscellaneous ____ __ 1,025 3,282 569 17,878 1,494 4,673 402 1,463
Other unspecified®® _ _____ _ 10,072 317,561 1,067 4,813 1,257 5,534 975 4,088
Total*_____________ 28,801 108,549 5,560 39,300 8,198 34,997 9,524 33,297

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

1Excludes 20,000 short tons valued at $70,000 not reported by county.

2%Includes macadam, riprap and jetty stone, and filter stone.

3Includes concrete aggregate (coarse), bituminous aggregate (; ), bitumi surface-treat t aggregate, and

railroad

“Includes stone sand (concrete), stone sand (bituminous mix or seal), and fine aggregate (screenings).

‘Incltzdes graded road base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, and crusher run or fill
or waste.

®Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses.

“Includ t facture, lime facture, and flux stone.

SWithheld to avoid disclosing company proprietary data; included with “Other miscellaneous.”

®Includes mine dusting, halt filler, other fillers or extenders, and roofing granules.

Includes production reported without a breakdown by end use and estimates for nonrespondents.

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

One of Dravo Corp.’s operating units, 1986 when the Missouri Portland Cement
Dravo Basic Materials Co. Inc., leased the plant at Joppa ceased production. Dravo
former Missouri Portland Cement quar- began supplying stone to the cement plant
ry near Cave In Rock and began operations when it was reopened in June.
in April. The quarry was closed in March
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Dimension.—One company produced di-
mension stone from a quarry in Kane Coun-
ty. Products included irregular shaped
stone, and cut and dressed stone for veneer
and flagging.

Tripoli.—Two companies operated mines
and plants in Alexander County that pro-
duced crude and finished amorphous (mi-
crocrystalline) silica that was used as an
abrasive and as fillers and extenders. Pro-
duction of crude tripoli declined nearly 5%
during the year. Value increased about 5%.

Other.—Gypsum mined in Michigan was
calcined by National Gypsum Co. at its
wallboard plant in Waukegan, Lake Coun-
ty. Production was down about 1,000 tons,
attendant value declined 5%. Finished iron
oxide pigments were manufactured in three
counties. Production and value declined
slightly. Crude perlite mined in other States
was expanded by two companies at plants in
Cook and Will Counties. Production declin-
ed about 1%; value increased nearly 9%.
Three companies processed iron and steel
slag from steel mills in Alton, Chicago, and
Granite City. Total sales and value declined
about 14% and 11%, respectively. About
58% of the slag was sold as road base
material. Lesser quantities were sold for
asphaltic concrete, mineral wool, railroad
ballast, and fill. Sulfur was recovered at
four refineries. Sales totaled nearly 256,000
metric tons, valued at $26 million. Vermicu-
lite from other States was exfoliated by two
companies with operations in Du Page and
La Salle Counties. Sales and value were up
about 8% and 3%, respectively.

METALS

Copper, Lead, Silver, and Zinc.—All met-
als from mines in Illinois are recovered as
byproducts at Ozark-Mahoning’s fluorspar
operations in Hardin County. Lead, copper,
and zinc recoveries were down about 30%,
19%, and 15%, respectively, in 1987. Silver
recovery rose significantly. In terms of total
value, zinc was the most valuable metal
recovered, followed by lead, copper, and
silver.

Iron and Steel. —The American Iron and
Steel Institute reported Illinois as the fifth-
leading State in raw steel production with
output reaching 7.1 million short tons in
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1987, an increase of 11% over 1986 output.
The State ranked seventh of 10 States in pig
iron production with output increasing
nearly 8% over that of the previous year.

Acme Steel Co. posted its first profit in
1987 after being spun off from Interlake Inc.
in 1986. In May, the firm acquired Univer-
sal Tool & Stamping Co. Inc. of Butler, IN, a
major manufacturer and distributor of au-
tomotive and truck jacks, as a market for its
steel.

Birmingham Steel Corp. began installing
state-of-the-art rolling mill equipment at its
plant in Kankakee. The new equipment was
expected to be on line in the first quarter of
1988. Birmingham Steel is the largest U.S.
manufacturer of steel roof support systems
used in underground coal mining.

Granite City Div. of National Steel Corp.
relined its B blast furnace early in the year.
Steel slabs from National Steel’s Great
Lakes Div. at Ecorse, MI, and from Europe-
an producers were shipped to Granite City.
This enabled the rolling and finishing de-
partments to continue full production while
only the A blast furnace was in operation.

Both Keystone Steel & Wire Co. and
Laclede Steel Co. completed improvement
projects at their plants during 1987. Key-
stone upgraded the production facilities at
its Peoria plant. Laclede Steel modernized
the six-strand continuous casting machine
at its Alton plant and installed a new
breakdown mill.

In November, Northwestern Steel & Wire
Co. became the object of a takeover bid
by management and the company’s union
workers through an employee stock owner-
ship plan. Negotiations on the takeover bid
continued through yearend.

A nationwide strike against USX Corp.
was resolved on January 81, ending a 6-
month shutdown of its steelmaking oper-
ations. Employees at the South Works in
Chicago were called back in early February,
and the first steel was poured at the plant
on February 16. By midyear, the plant was
operating at its former level with nearly all
workers back on the job.

!State Mineral Officer, Bureau of Mines, Minneapolis,
MN

21\./Ii.ning Engineering. Exploration 1987. V. 40, No. 5,
May 1988, pp. 322-323.
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Table 5—Principal producers
Commodity and company Address Type of activity County
Cement:
Dixon-Marquette Cement Inc., a sub- 6428 Joliet Rd. Quarry and plant Lee.
adiary of Prairie Materials Sales Countryside, IL 60525
c. :
Illinois Cement Co., a subsidiary of Box 42 Quarry, clay pit, La Salle.
Centex Corp. La Salle, IL 61301 plant.
Lone Star Industries Inc., Cement 1 Greenwich Plaza ___do______ Do.
and Construction Materials Group. Box 5050
Greenwich, CT 06836
Missouri Portland Cement Co., a divi- Box 4288 Plant_______— Massac.
sion of Cementia Holdings AG. Davenport, IA 52801
DO - —__do - Quarry_ _ —_——— Hardin.
Clays:
Absorbent Clay Products Co_ _ — —— - Box 120 Pit and plant _ _ _ Pulaski.
Anna, IL 62906
Lowe’s Southern Clay Inc _ _ — ———— 348 South Columbia —e—do ____ Do.
South Bend, IN 46624
Richards BrickCo_ - ————— 234 Springer Ave. —e_do ______ Bond.
Edwardsville, IL 62025
Streator Brick SystemsInc _ . —— West 9th St. ——_do ______ Livingston.
Streator, IL 61364
Fluorspar:
Hastie Trucking & Mining Co_ _ ___ Cave In Rock, IL 62919_ _ _ _ Openpit - ——— Hardin.
Ozark-Mahoning Co. a subsidiary of Box 57 Underground Hardin and Pope.
Pennwalt Corp.! Rosiclare, IL 62982 mines and plant.
Gypsum (calcined):
ational GypsumCo _ . ——————— 2001 Rexford Rd. Plant_ ______— Lake.
Charlotte, NC 28211
Iron oxide pigments (finished):
Pfizer PigmentsInc_ _ - —— . 235East 42d St. —_do - St. Clair.
New York, NY 10017
Prince ManufacturingCo —— — ———— 700 Lehigh St. __do______- Adams.
Bowmanstown, PA 18030
Solomon Grind-Chem Service Inc — Box 1766 ———do___ Sangamon.
Springfield, IL 62705
Iron and steel:
AcmeSteelCo _ — - —————— 13500 South Pen'g Ave. ———do ___ - Cook.
Riverdale, IL 60627
Granite City Div. of National Box 365 Iron and steel Madison.
Steel Co& Granite City, IL 62041 furnaces.
LTVSteel Co_ - — - - o~ 1641 GH Republic Bldg. ——_do______ Cook
Lim Cleveland, OH 44101
e:
Marblehead Lime Co., a subsidiary of 222 North LaSalle St. Plants — ——___— Do.
General Dynamics Corp. Chicago, IL 60601
Vulcan MaterialsCo _ _ - ————— -~ Box 7497 Plant_ Do.
P Birmingham, AL 35253
eat:
Henry FrenzerInc _ . - -— 620 Webster St. Bog and plant_ _ _ Do.
Algonquin, IL 60102
Joseph W. Grenus Excavating 39346 North Highway 83 ——_do______ Lake.
& Trucking. Lake Villa, IL 60046
Hyponex Corp — - — ——————————— 2013 South Anthony Blvd ——_do______ Whiteside.
Fort Wayne, IN 46803
Markman PeatCo_ . _ _ - —————— Route 3 eeedo ______ Do.
Morrison, IL 61270
RootsPeat Farm _ ___ - Box 6005 e——do______ Lake.
Lake Villa, IL 60046
Perlite (expanded):
ManvilleCorp - - - - - ———————— Route 6, Box 3429 Plant________ Will.
Joliet, IL 60434
SilbricoCorp— — - - — - ————————— 6300 South River Rd __do______ Cook.
Hodgkins, IL 60525
Sand and gravel:
Construction (1986):
R. A. Cullinan & SonsInc _—__ 121 West Park St. Pits and plants _ _ De Witt, McLean,
Tremont, IL 61568 Peoria, Taze-
well, Woodford.
Elmhurst-Chicago Stone Co _ _ — Box 57 —_do______- Cook, Du Page,
Elmhurst, IL 60126 e.
McHenry Sand & Gravel Co. Inc Box 511 e——do _____— Boone and
McHenry, IL 60050 McHenry.
Material Service Corp., a division 300 West Washington St. ——_do______ Grundy, Kane,
of General Dynamics Corp. Chicago, IL 60606 McHenry.
Meyer MaterialsCo — — — - ———— Route 2, Box 56 ee—do . ___ Kane and
%on uin, IL 60102 McHenry.
Thelen Sand & Gravel Inc —— _ — 55 West Route 173 Pit and plant __ _ Lake.
Antioch, IL 60002
Vulcan MaterialsCo _ - ————— Box 7497 Pits and plants _ _ Champaign,
Birmingham, AL 35253 Livingston,
McHenry,
con.

See footnotes at end of table.
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Table 5.—Principal producers —Continued

Commodity and company Address Type of activity County
Sand and gravel —Continued
Industrial:
Manito Investment Co _ __ ___ Box 166 Pit and plant __ _ Mason.
Tremont, IL 61568 )
Manley Bros. of Indiana Inc _ _ _ Box 538 ———do ______ La Salle.
Chesterton, IN 46304
UniminCorp _ _ __ ________ 258 Elm St. Pits and plants _ _ La Salle and Ogle.
N ew Canaan, CT 06840
US.SilicaCo____________ x 577 Pitand plant _ _ _ La Salle.
Ottawa, IL 61350
Wedron SilicaCo_ __ _______ Box 167 ———do______ Do.
Wedron, IL 60557
Slag—iron and steel:
eckettCo ________________ 612 North Main St. Plant________ Cook.
Butler, PA 16001
International Mill Service Co_ _ __ _ 1818 Market St. Plants _______ Cook, Madison,
Ph.l]adelplua, PA 19103 Peoria. ,
St. Louis Slag Products Co. Inc., a Box 43 Plant_ _______ Madison.
division of Standard Slag Co. Gra.mte City, IL 62040
Stone (crushed hmestone-doloxmte)
ColumbiaQuarryCo _ __ _______ Box 128 Underground Johnson, Monroe,
Columbia, IL 62236 mine, quarries, Pulaski, St.
plants. Clair, Uhnion.
Material Service Corp., a division 300 West Washington St. ———do______ Cook, Logan, Men-
of General Dynamlcs Tp. Chicago, IL 60606 ard Montgom-
ery, St. Clair,
Vermilion, Will.
Rein, Schultz & DahlInc_ _ . _____ 5960 Falcon Rd. Quarries and Carroll, Douglas,
Rockford, IL 61109 plants _ _____ Kane, Stephen-
son, Will.
Vulcan MaterialsCo __________ Box 7497 ce—do ______ Clark, Cook,
Birmingham, AL 85253 Iroquois,
e,
Livingston, Will.
Sulfur (recovered):
MarathonOilCo ____________ Robinson, IL 62454 _ __ __ _ Plant________ Crawford.
Mobil OilCorp___ ___________ Box 874 ceedo______ Will.
Joliet, IL 60434 .
ShellOilCo _______________ Box 262 : e—edo ______ Madison.
‘Wood River, IL 62095
UNOCALCorp _____________ 1650 East Golf Rd. ———do______ Will.
Schaumburg, IL 60196
Tripoli:
Illinois Minerals Co., a subsidiary of 2035 Washington Ave. Underground and Alexander.
Georgia Kaolin Co. Cairo, IL 62914 open pit mines
and plant. ,
Tammscolne_______________ BoxJ Underground Do.
g Tamms, IL 62988 mine and plant.
Vermiculite (exfoliated):
W.R. Grace & Co., Construction 6051 West 65th St. Plant_ _______ Du Page.
Products Di Bedford Park, IL 60638
Strong-Lite Products Corp. of Illinois Shipyard Rd. ———do ______ La Salle.
Seneca, IL 71611

1Also copper, lead, silver, and zinc.



The Mineral Industry of
Indiana

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, Indiana
Department of Natural Resources, for collecting information on all nonfuel minerals.

By James J. Hill*

Indiana’s nonfuel mineral production was
valued at $363.9 million in 1987, a 19%
increase over the $305.3 million value re-
ported in 1986. Ranking 25th nationally, the
State led the Nation in production of ma-
sonry cement, dimension stone, and iron
and steel slag. Indiana also was the Nation’s
largest producer of pig iron and raw steel,
and it ranked third in the output of alumi-
num. In order of value, the leading indus-

trial mineral commodities produced in the
State were crushed stone, portland cement,
construction sand and gravel, and masonry
cement. Together they represented 84% of
the State’s total nonfuel mineral value.
Sales increased for all mineral commodities
produced in the State except for peat, which
dropped about 44%, construction sand and
gravel, and dimension stone, each of which
declined about 4%.

Table 1.—Nonfuel mineral production in Indiana!

1985 1986 1987
Mineral : Value . Value . Value
Quantity (4}, 5usands) QUEY  (thousands) WAPHLY  (thousands)
Cement:
Masonry _____ thousand short tons_ _ w w 395 $22,936 422 $32,299
Portland _ . _____________ do____ w 2,136 92,327 2,320 103,177
Clays — e do____ 740 $2,776 44 3,044 21,087 24,056
Gemstones_ _ _ _ _ __ _ . ________ N. €1 NA 1 NA 10
Peat __ _______ thousand short tons_ _ 54 w 79 w 4 w
Sand and gravel:
Construction_ _ . __ do____  ©18,600 55,800 19,642 61,232  ©18,900 €65,200
s Industrial _ _____________ do.___ 182 1,209 193 1,490 230 1,357
tone:
ed do____ 323384 381,119 ©%22,600  ©376,500 31,067 106,770
Dimension — _ _ ___________ do____ 169 20,186 €191 €20,252 184 23,115
Combined value of abrasives, clays (fire clay,
1987), um, lime, stone (crushed marl,
1 ), and values indicated by symbol W XX 141,863 XX 21,566 XX 217,881
Total - _ XX 302,954 XX 305,348 XX 363,865

®Estimated. NA Not available.

W Withheld to avoid disclosi

proprietary data; value included with

“Combined value” figure. XX Not applicable.
1Production as ed by mine shi

ts, sales, or marketable production (i p

Tudi "

by producers).

3Excludes certain clays; kind and value included with “Combined value” data.
SExcludes certain stones; kind and value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in Indiana in 1986, by county*

County

Minerals produced in order of value

itley
Undistributed® ____________________________

__ Stone ((.:rushed and dimension), gem stones.

Sand and gravel (construction).
Sand and gravel (construction), peat.
Sam};nd gravel (construction).

Do.
Cement, clays, sand and gravel (construction).
gament, sand and gravel (construction), clays.

Sanyc'i;znd gravel (construction).

Do.
Do.

Clays.
San%%nd gravel (construction).

Do.
Sanlg and gravel (construction), sand (industrial),
clays.
Sande:)nd gravel (construction).

Do.
Do.

Deo.
Sand and gravel (construction), peat.
Sand and gravel (construction).
Sand and gravel (construction), sand (industrial).
San(}_)%nd gravel (construction).

Sand and gravel (construction), clays.
Sam})%x':d gravel (construction).

Lime.

Peat, s)and (industrial), sand and gravel (construc-
tion).

Cement.

Sand and gravel (construction), peat.

Sam})%nd gravel (construction).

Gypsum.
San%a;nd gravel (construction).

Clays, sand and gravel (construction).
Sand and gravel (construction).
Abrasives.

San%:;nd gravel (construction).

Do.
Sand (industrial).
Sand and gravel (construction).
Cement, clays, sand and gravel (construction).
Sand and gravel (construction).

FEFFETS

Sand and gravel (construction), clays.
Sand and gravel (construction).

§¥55¥

INo prod of nonfuel mi 1
2Data not available by county for mine;

Employment.—Indiana’s total civilian la-
bor force was 2.75 million in 1987, about
9,000 persons less than in 1986. The State’s
unemployment rate fell from 6.7% in 1986
to 6.4% in 1987. Employment in mining and
quarrying was about 8,600 persons, down
from about 8,900 persons in 1986. Average
weekly earnings increased from $610 in
1986 to $616 in 1987. Employment in the

dities was reported for counties not listed.
listed.

State’s steel mills increased about 500 per-
sons to 36,800 in 1987. Average weekly
earnings were $648, compared with $630 in
1986.

Legislation and Government Pro-
grams.—The Indiana General Assembly
passed a number of laws related to the
mineral industry in 1987.

Public Law 165 established permitting
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procedures and fees for surface coal mining
operations and provided for the deposit of
fees into a reclamation fund for post-1977
abandoned mines.

Public Law 170 authorized the Depart-
ment of Environmental Management to
undertake removal or remedial action at
the site of a hazardous substance release
and to recover the cost of the action from
the responsible party.

Public Law 243 amended or repealed
obsolete provisions of the State’s safety law
for deep coal mines to make it consistent
with the requirements of the Federal law.

Public Law 346 repealed Indiana’s Miner-
al Extraction Mine Reclamation Act of
1986. The act, which regulated mining and
reclamation of sand, gravel, and crushed
limestone operations, was repealed because
of its impact on local units of government
and the unavailability of surety sources for
bonding small operations. Regulation of
these mining operations reverted back to
county and local control.

The Indiana Geological Survey research
centered on the State’s clay and shale
resources and their ceramic properties; oil
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yield and chemistry of the Pennsylvanian
black shales; carbonate rocks and their use
as construction aggregate, fillers, and whit-
ing; and sand and gravel resources of sever-
al counties. Publications released during
1987 included an Annotated Bibliography of
Indiana Geology, 1956-1975, and a report on
the Upper Silurian and Lower Devonian
Stratigraphy of the Central Illinois Basin as
well as several coal maps.

In fiscal year 1987, the Division of Recla-
mation within the Department of Natural
Resources received $8 million in Federal
funds for its Abandoned Mine Land Pro-
gram, Small Operators Assistance Program,
and administrative functions. The division
had 6 clay, 34 surface coal, and 3 under-
ground coal mining permits under its juris-
diction at yearend.

The U.S. Bureau of Mines granted
$188,000 in fiscal year 1987 to the Mining
and Mineral Research Institute of Purdue
University in West Lafayette under Public
Law 98-409. Under the act, funds are chan-
neled to research institutions to assist in
the training of engineers and scientists in
mineral-related disciplines.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—Nationally, Indiana continued
to rank 1st and 10th, respectively, in ship-
ments of masonry cement and portland
cement. Modest increases in sales and value
were reported for both types of cement. In
terms of value, cement (portland and ma-
sonry) was the leading nonfuel mineral
commodity produced in the State, account-
ing for 87% of the State’s total nonfuel
mineral value. Three companies produced
both portland and masonry cement at four
plants in Cass, Clark, Lawrence, and Put-
nam Counties. One of the companies, Le-
high Portland Cement Co., also produced
aluminous cement (calcium aluminate ce-
ment) at its Buffington Station plant at
Gary, Lake County. This specialized ce-
ment, not included in Bureau of Mines
statistics, is used for lining blast furnaces of
steel mills. At the other plants, Types I and
II—general-use and moderate-heat cement
accounted for nearly 90% of the total port-
land cement sales. All companies produced
Type III—high-early-strength portland ce-
ment. Sales by two companies included
small quantities of white portland cement.

Cement sales were to ready-mixed con-
crete companies (73%), concrete product

manufacturers (12%), highway contractors
(10%), building material dealers (5%), and
other contractors and miscellaneous cus-
tomers (less than 1%). Approximately 95%
of the finished portland cement was shipped
to consumers by truck in bulk form. Cement
shipments to and inside Indiana during
1987 included 1,704,000 short tons of port-
land cement and 103,000 tons of masonry
cement. Compared with 1986 data, this
represented 124,000 tons more of portland
and 6,000 tons more of masonry cement.

The manufacture of cement in the State
consumed 4.3 million short tons of raw
materials. Of this, approximately 3.4 mil-
lion tons was limestone, 588,000 tons was
clay and shale, and 148,000 tons was gyp-
sum. Lesser quantities of fly ash, pyrite, and
sand were also consumed.

In 1987, Lehigh Portland began installing
a 1,000-horsepower hydraulic roll crusher to
serve the four finishing mills at its Mitchell
plant. Finish grinding capacity was ex-
pected to increase 20%. Coplay Cement Co.
received permission from the Cass County
Board of Zoning Appeals to mine surficial
material from a 240-acre tract near its
Logansport plant for use in cement manu-
facture. Limestone underlying the tract was
also to be tested for cement use.
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Clays.—Output of common clay and shale
climbed to more than 1 million short tons,
the highest level since 1979. Value increas-
ed by 33%, to more than $4 million. Indiana
ranked 12th of 43 States in common clay
and shale sales. Ten companies had oper-
ations in 10 of the State’s 92 counties.
Morgan County led the State’s production,
followed by Clay and Clark Counties. Fire
clay was also produced by one company in
Dubois' County. Most of the State’s output
was used in the manufacture of cement,
followed by brick and lightweight aggregate
for concrete blocks. Other uses included
filler for animal feed, drain tile, electrical
porcelain, pottery, and rubber.

KPT Inc., a Taiwan-owned ceramic tile
producer in Greene County that began pro-
duction in 1986, had a very successful year.
At yearend, the firm was planning a $3
million expansion of its highly automated
plant in Bloomfield, bringing its total in-
vestment to $9 million. The firm’s work
force, which totaled 60 persons, was ex-
pected to increase by 50%.2

Gypsum.—Indiana ranked seventh and
eighth, respectively, in the production of
crude and calcined gypsum. Two companies,
National Gypsum Co. and USG Corp., each
operated underground mines and plants at
Shoals in Martin County. USG also operat-
ed a wallboard plant at East Chicago in
Lake County using crude gypsum from a
mine it operated in Michigan. Quantity and
value of crude gypsum produced increased
2% and 14%, respectively, compared with
that of 1986. Average value per short ton
increased 11%. Quantity of calcined gyp-
sum produced increased nearly 3% and
value  about 2%. Average value per ton
dropped slightly. Most of the gypsum mined
in the State was used in the manufacture of
wallboard. Lesser quantities were used in
cement and plasters, and for soil condition-
ing.

Lime.—Indiana ranked ninth of 34 States
in lime production. Two companies produc-
ed quicklime during 1987. Inland Steel Co.
operated a plant at Indiana Harbor, and
Marblehead Lime Co. operated a plant at
Buffington Station near Gary. Both compa-
nies received limestone from Michigan and
converted it to quicklime for the steel indus-
try. Production rebounded by nearly 29%
following a 10-year low reached in 1986,
when a lengthy strike against USX Corp.
took place. Total value of sales increased
only 3%.

Peat.—Indiana ranked fourth national-
ly in sales of peat, dropping from third
place in 1986. Sales were down about 44%
with the largest decline in sales for peat
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used as an ingredient for potting soil. Five
companies, with operations in Allen, Hamil-
ton, La Porte, and Madison Counties, har-
vested peat for use in general soil improve-
ment, golf courses, earthworm culture, in-
gredient for potting soil, nurseries, and as a
seed inoculant. Most peat produced in the
State was sold in packaged form; reed sedge
was the predominant type harvested.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains estimates for 1985 and 1987 and actual
data for 1986. Data for odd-numbered years
are based on annual company estimates.

Construction sand and gravel was the
third leading nonfuel mineral commodity
produced in the State, following cement
(masonry and portland) and crushed stone.
Production was estimated to have declined
about 4%. Average value per short ton
increased by nearly 11%. '

Early in the year, ARC America Corp. of
Newport Beach, CA, a wholly owned subsid-
iary of Consolidated Gold Fields PLC of the
United Kingdom, acquired American Ag-
gregates Corp. of Greenville, OH, which had
sand and gravel operations in Indiana,
Michigan, and Ohio. American Aggregates
was the second largest sand and gravel
producer in Indiana in 1986, with four
operations in Hamilton, Marion, and
Wayne Counties.

Industrial.—Sand used for industrial pur-
poses was produced by four companies from
pits in Fountain, Harrison, La Porte, and
Porter Counties. Production increased 19%
compared with 1986 figures, to nearly
230,000 short tons, the highest level of
production since 1981. Total value declined
nearly 9%, with average value per short ton
dropping from $7.73 in 1986 to $5.91 in 1987.
The major use of the State’s output was for
refractory sand, followed by molding and
core sand for foundries, and other miscella-
neous uses. Sand used for molding and core
declined 16% in 1987 because steel mills in
the Chicago District have been switching to
continuous casters that do not require ingot
molds.®

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Indiana ranked 15th national-
ly in crushed stone production. Qutput and
value increased 37% and 40%, respectively,
compared with figures estimated for 1986.
Production occurred at 89 quarries in 48 of
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the State’s 92 counties. The largest number Two crushed stone quarries in the Indian-
of quarries (six) were in Crawford and apolis area and another near Spencer in
Putnam Counties, with Crawford County Owen County changed hands when Ameri-
leading the State’s production. Table 4 pre- can Aggregates was purchased by ARC
sents end-use data for crushed stone pro- America during the year. In 1985, American
duced in the three Indiana districts depicted Aggregates was Indiana’s seventh largest
in figure 1. producer.

Table 3.—Indiana: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1-1/2 inch):
Macadam 219 871
739 2,742
152 634
340 1,339
3,566 10,273
2,202 6,
. 118 2,671
Rallroad bal]ast 945 3,475
Fine aggregate (-3/8 inch):
Stone sand, bituminous mixorseal _____ ___ 127 502
Screenings, undesignated _ _ _ ___ ________ _________________ . ___ 183 685
Coarse and fine aggregates:
Graded road base or subbase - 2,078 7,191
Unpaved road surfacing _ _ . _____ 1,410 5,142
Crusher run or fill or waste 1,172 4,146
Other construction® __ _________ 3,517
icultural: Limestone _ _ _ . _ __ __ ___ ____ 1,932 7,
m:cal and metallurglcal Cement manufacture 3, 10,092
1: Other miscellaneows®_ _ _ _ __ _ _ ___ _ __ _ ________________________ 420 1,774
Other unspecified* __ __ _ ________ - 10,239 31,
Total — e 31,067  5106,770

1Includes limest: dolomit. dstone, and marl.
2Includes coarse aggregate, fine aggregate, stone sand (concrete), coarse and fine aggregates, and terrazzo and exposed

gIncludes flux stone, sulfur oxide removal, mine dusting and acid water treat: t halt fillers or extend whiting
or ;hnx‘:xlng substitute, other fillers or extenden, poultry grit and mineral food, other agncultural uses, and waste
mal

“Includes producti ported without a breakdown by end use and estimates for nonr

5Data do not add to total shown because of independent rounding.

Aent

P

Table 4.—Indiana: Crushed stone sold or used by producers in 1987, by use and district
(Thousandshort tons and thousand dollars)

Use District 1 District 2 District 3

Quantity Value Quantity Value Quantity Value
Coarse aggregate (+1-1/2 im:h)l 291 1,345 349 1,426 551 1,788
Coarse aggregate, ed?_ 2,093 7,944 479 1,931 5,260 14,675
Fine aggregate (-3/8 inch)® 213 805 141 553 93 329
Coarse and fine aggregates* 1,401 5,281 1,546 5,457 1,811 6,135
607 2,119 1 1 56 189
Agricultural 890 3,490 386 2,090 788 2,533
Chemleel and metallurglcal w w w w 2,331 8,195
w w w w w w
615 1,241 902 1,582 23 92
4,604 15,978 3,879 15,091 1,756 6,598
10,714 38,208 7,684 28,133 12,668 40,434

W Withheld to avoid disclosing company proprictary data; included with “Other miscellaneous.”
Includes macadam, riprap and Jetty stone, ﬁlw stone, and coarse aggregate (large)
’Includes concrete aggregate aggregate treatment aggregate, rail
and coarse aggregate (graded).

3Includes stone sand (concrete and bituminous mix or seal), and fine aggregate (screenings).

“Includes graded road base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, crusher run or fill or
waste, and coarse and fine aggregates.

SIncludes agricultural limestone, poultry grit and mineral food, and other agricultural uses.

®Includes eement manufacture, flux stone, and lulfur oxide removal.

7Includes mine dusti halt filler, whit: bstitut: ot.herﬁllet'sol'exi:eltniers,am‘lwasl’ema(:eﬂal~

$Includes production reported without a bmkdawn by end use and estimates for D

®Data may not add to totals shown b of indep
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Figure 1.—Aggregate-producing districts in Indiana.

Dimension.—Indiana was the Nation’s ed about 4% during the year; value increas-
largest producer of dimension stone in 1987 ed about 14%. Stone was produced by 13
after ranking second in 1986. Output declin- companies from quarries in 6 counties.
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Table 5.—Indiana: Dimension stone sold or used by producers in 1987, by use

Use

Quantity  Cubic feet Value
(short tons) (thousands) (thousands)

Other*

___________ 123,839 1,708 $9,276
___________ 12,744 173 1,447
___________ 22,418 309 6,065
___________ 24,608 339 6,327
___________ 188,609 2,529 23,115

Irregular shaped stone and uses not speclﬁed
2Dressed slabs and blocks for building and ti

tal, flagging, and uses not specified.

Other Industrial Minerals.—Hindostan
Whetstone Co. continued to mine a small
quantity of abrasive sandstone at its quarry
at Orleans in Orange County for the manu-
facture of cuticle removers and sharpening
stones. Both production and value increased
during 1987. Manufactured abrasives (iron
and steel shot and grit) were produced by
US Abrasives Inc. at a plant in Tippecanoe,
Marshall County. Perlite mined in other
States continued to be expanded in Indiana
by four companies for use as plaster aggre-
gate, block insulation, filler, and filter aids.
Modest increases were reported in produc-
tion and value. Iron and steel slag from
Indiana steel mills was processed by three
companies with six plants in Lake and
Porter Counties. Processed slag sales to-
taled 4.8 million short tons valued at $12.1
million. Over one-half of the processed slag
sold was used as road base material. Ele-
mental sulfur continued to be recovered by
Amoco Oil Co. at its Whiting refinery in
Lake County.

METALS

Aluminum.—Indiana ranked third of 14
States in primary aluminum production
after ranking fourth in 1986. Aluminum Co.
of America (Alcoa) was the State’s sole
producer, with operations near Evansville
in Warrick County, southwestern Indiana.
Production increased nearly 11% over that
of 1986. In late July, Alcoa restarted its last
idle potline, which had been idle since
September 1984. The startup allowed the
recall of 24 employees. During the year,
Alcoa enlarged its rolling mills at the
Warrick operations and completed con-
struction of an advanced aluminum-coating
line. Work began on a second coating line
that was expected to be completed by mid-
1988.

Iron and Steel.—Indiana continued to be
the Nation’s leading producer of raw steel.
The American Iron and Steel Institute re-
ported raw steel production in Indiana
at 19.3 million short tons, a nearly 15%
increase over the 16.8 million tons produced
in 1986. Pig iron production increased at a
slightly higher percentage rate, reaching its
highest level since 1981. Many factors con-
tributed to the rebound of the State’s steel
industry. Inefficient and unprofitable
plants and facilities were closed. New con-
tracts with the labor unions resulted in
work rule changes and lower wages. Large
investments of capital were made to mod-
ernize facilities. And, last but not least,
the voluntary restraint agreement program
authorized by Public Law 98-573 of 1984
limited the penetration of foreign steel into
U.S. markets.

Several positive developments took place
in the State’s steel industry. Bethlehem
Steel Corp. restarted the 110-inch plate mill
at its Burns Harbor plant in August, citing
increased demand for plate products. The
mill had been idled in 1984 because foreign
imports had penetrated its traditional mar-
kets.

Inland Steel Industries Inc. and Nippon
Steel Corp. of Japan began construction of a
$400 million, ultramodern cold-rolling mill
near New Carlisle, St. Joseph County. Ex-
pected to be completed in 1989, the plant
will have an annual capacity of 1 million
short tons of cold-rolled steel and will be
jointly owned by Inland Steel (60%) and
Nippon (40%). About 230 persons will be
employed at the facility. Inland Steel also
announced that it would invest $55 million
to install two “walking-beam” slab reheat-
ing furnaces at its 80-inch hot-strip mill at
its Indiana Harbor Works, which are ex-
pected to increase yield by 50%. The first
furnace will be on-line in August 1989 and
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the second in April 1990.

LTV Steel Co. completed a $114 million
renovation of its No. 4 blast furnace at the
Indiana Harbor Works in July. The startup
allowed LTV to utilize the full capability of
its slab caster without purchasing hot metal
from other sources. Also, LTV’s union work-
ers ratified a new contract on August 6 that
called for work rule changes and modifica-
tions of insurance and pension plans. The
savings allowed LTV to reduce labor costs
by about $3.00 per hour. LTV has been in
bankruptcy proceedings since July 1986.

In September, Nucor Corp., a North
Carolina-based steelmaker, began construc-
tion on a new minimill in west-central
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Indiana, near Crawfordsville, that was ex-
pected to employ about 600 persons by the
end of 1989. The $225 million facility will
employ new technology to make sheet steel,
which has been almost the exclusive do-
main of the major integrated steelmakers.
USX resolved its 6-month labor dispute
on January 31. Its Gary Works came back
on-stream in early February and by mid-
year was producing at its prestrike level.

Ml‘vState Mineral Officer, Bureau of Mines, Minneapolis,

2The Indianapolis Star. Divided Greene County Teeters
Economically But Doesn’t Fall. Dec. 22, 1987.

3Rock Products. Steel Casters Reduce Industrial Sand
Demand. V. 90, No. 3, Mar. 1987, p. 26.

See footnotes at end of table.

Pendleton, IN 46064

Table 6.—Principal producers
Commodity and company Address Type of activity County
Abrasives, natural:
Hindostan Whetstone Co _ ___ _ Box82 = Quarry._________ 3
Bedford, IN 47421 Plant___________ Lawrence.
Aluminum:
Aluminum Co. of America ____ Warrick Operations Smelter and fabricat- Warrick.
Box 10 ing plant.
Newburgh, IN 47630
Cen(jf)n'l:a Cement Co., a subsidiary Box 35750
D! en a X
of 6t des Ciments Fran- Louisville, KY 40232
Logansport Plant‘ 2 Plant, quarry, clay pit Cass.
____________________ ceedo Clark.
Box 1
Allent PA 18105
____________________ Plant___________ Lake.
____________________ Plant and quarry ___ Lawrence.
Box 5050 Plant, quarry, clay pit Putnam.
Greenwich, CT 06836
ys: :
General Shale Products Corp_ _ _ Box 96 Pitsandplant __ __ _ Morgan.
Mooresville, IN 46158
H; drauhé-Presle Brick Co., Brooklyn, IN46111 ________ Pitandplant __ ____ Do.
v.
Log in Coal Co. — — _ ______ 304 South Depot St. Pitsand plant ____ _ Clay.
Brazil, IN 47
;Sati«;nal GypsumCo_ _ ______ 2001 Rexford Rd. Underground mine and Martin.
Charlotte, NC 28211 P
USGCorp — - _____ 101 South Wacker Dr. ———do_________ Do.
Chicago, IL 60606 Plant___________ Lake.
Iron and steel:
Bethlehem Steel Corp - _____ Bethlehem, PA18016___ _ ___ Mill (integrated) - _ _ _ Porter.
Continental Steel Corp ______ Box 5049 111 . Howard.
Inland Steel Co., a subsidiary of gﬁ%‘,%oﬂ:gm Mill ted) Lak
) idiary o af t. (integrated) _ _ _ _ e.
Inland Steel Industries Inc. East Chicago, IN 46312
LTV SteelCo ——_________ 3001 Dickey Rd. e do_________ Do.
East Chlcago IN 46312
National Steel Corp., Midwest US. 1 Mill (rolling) ——____ Porter.
ngom Gary Works Di e n‘h’éﬂ;‘ﬁs“s Mill ( ted) Lak
or] v ___ [ lway integrated) _ _ _ _ e.
Lim Gary, IN 46402
e:
Inland Steel Co., a subsidiary of 3210 Watling St. Plant___________ Do.
Inland Steel Industries Inc. East Chicago, IN 46312
Marblehead Lime Co., a subsid- 222 North e St. ceedo _________ Do.
P iary of General Dyna.lmcs Corp. Chicago, IL 60601
eat:
Beusching Peat Moss and Black 9134 Cook Rd., Route 3 Bog and plant Allen.
Fort Wayne, IN 46818
Felger 's Peat Moss and Black 9912 Valentine Rd. ceedo_________ Do.
Fort Wayne, IN 46818
derun PeatMoss _________ Route 2, Box 269 —e—do_________ Madison.
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Commodity and company Address Type of activity County
Peat —Continued
HyponexCorp_ _ _ _________ 2013 South Anthony Blvd. Bogsandplant ___ _ _ Hamilton.
Fort Wayne, IN 46803
Millburn Peat Co.Inc _ __ ____ Box 236 cedo La Porte.
La Porte, IN 46350
Perlite (expanded):
Chemrock Corp _ __________ Box 5465 Plant___________ Tippecanoe.
Lafayette, IN 47903
Grefcolne ______________ Box 48 eeedo Montgomery.
Crawfordsville, IN 47 933
National Gypsum Co_ _ ______ 2001 Rexford Rd. ee—do_ Martin.
Charlotte, NC 28211
USGCorp — - - __ 101 South Wacker Dr. eedo Do.
Chicago, [L 60606
Sand and gravel:
Construction (1986):
ARC AmericaCorp _ _____ Drawer 160 Pitsand plants _ _ _ _ _ Hamilton,
Greenville, OH 45331 Marion,
Wayne.
Hilltop Basic Resources Inc _ 630 Vine St. Pitand plant ______ Switzerland.
Cincinnati, OH 45202
Irving MaterialsInc _____ Box 369, Rural Route 5 Pitsand plants _ __ _ _ Fayette,
Greenfield, IN 46140 Hamilton,
Henry,
n,
Wayne.
Martin Marietta Aggregates Box 30013 ceedo o ____ k,
Raleigh, NC 27622 Howard,
Marion,
Veérmillion,
Vigo.
OK Sand & Gravel Co. Inc _ _ 5320 South Belmont Pitand plant ______ Marion.
Indianapolis, IN 46217
Rogers GroupIne _ ______ Box 849 Pitsand plants _ __ __ Fountain,
Bloomington, IN 47402 Greene,
Knozx, Mor-
%}m, Owen,
arren.
Vulcan Materials Co.* ____ Box 7497 PR . T S, La Porte,
Birmingham, AL 35253 Parke,
St. Joseph,
Tippecanoe.
Industrial:
Card Industrial Sand Corp_ Box 1316 Pitand plant _ _____ Harrison.
New Albany, IN 47150
Crisman Sand Co.Inc_ _ _ _ _ 6480 Melton Rd. Pitsand plants _ _ _ _ _ Porter.
Portage, IN 46368
Harrison Steel Castings Co Box 60 Pitand plant __ ____ Fountain
Attica, IN 47918
Manley Bros. of Indiana Inc _ Box 538 Pitsand plants _ __ _ _ La Porte.
Chesterton, IN 46304
Slaf:
ron and steel:
The Levy Co. Inc.* . _ _____ Box 540 Plants __________ Lake and
recl Portage, IN 46368 Porter.
HeckettCo _ . _________ Box 1071 Plant___________ Lake.
Butler, PA 16001
International Mill Service 1818 Marke Plants __________ Do.
Co. Ph:ladelphm, PA 19103
Stone:
Crushed:
Hme:tﬁ)gim Cor Drawer 160 Quarri d plan G
erica Corp. — _ _ wer ies an ts _ _ reene,
Greenville, OH 45331 P Hamilton,
Marion,
Owen.
The France Stone Co _ _ Box 1928 eedo_________ Allen and
Toledo, OH 43603 Put;
Irving Bros. Stone & Box 300 Rural Route 13 ee—do o ____ Blackford,
Gravel Inc. Muncxe, IN 47302 Delaware,
Grant,
Hunting-
ton,
Martin Marietta Aggre- Box 30013 d Wi,m
i ietta eeedo________
gates. Raleigh, NC 27622 Howard,
Madison,
Putnam.

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
Crushed —Continued
Limestone —Continued
Mulzer Crushed Stone Box 248 Quarries, mine, plants Crawford.
Inc. Tell City, IN 47586
Rogers GroupInc ____ Box 849 Quarries and plants _ _ Lawrence,
Bloomington, IN 47402 Monroe,
Newton,
Putnam.
Mar{l M. Kaufman Route Pit Lagrange.
‘ernon M. —— Router Pt ____________ X
Topeka, IN 46571
M. W. Wolkins ______ Box 332 Pit ____________ Elkhart.
Union, MI 49130
Dimension:
Limegytgx;::shon Co. Box 9 Quarry and plan
eCo______ plant ___ Monroe.
Bloommg‘ton, IN 47402
Elliot Stone Co.Inc ___ ceedo_________ Lawrence.
Bedford IN 47421
Evans Quarries Inc ___ Box 7 eeedo Do.
Bedford, IN 47421
B. G. Hoadley Quarries Box 1224 Quarries and plants _ _ Lawrence and
C. Bloomington, IN 47402 Monroe.
Independent Limestone 6001 South Rockport Rd. Quarry and plant _ _ _ Monroe.
Co. Bloomington, IN 47401
Indiana Limestone Co. Box 72 Quarries and plants _ _ Lawrence and
Inc. N &df&rd, IN 47421 o MMonroe.
Reed QuarriesInc ___ _ X Quarry and plant _ _ _ lonroe.
Bloomington, IN 47402
Victor Oolitic Stone Co — Box 668 e——do . __ Do.
Bloomington, IN 47402
Sulfur (recovered):
0coOilCo — —__________ Box 710 Elemental sulfur recov- Lake.
Whiting, IN 46394 eredasa byproduct
of oil re:
1Also crushed stone.

2Also clays.



The Mineral Industry of
Iowa

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 Bureau,
Division of Energy and Geological Resources, Iowa Department of Natural Resources,
for collecting information on all nonfuel minerals.

By Leon E. Esparza' and Robert M. McKay?

Iowa’s nonfuel mineral production in
1987 was valued at $305.1 million, an in-
crease of about 23% over that reported in
1986. This was the second increase in 2
years. Nationally, Iowa ranked 29th in non-
fuel mineral production. Most of the State’s
nonfuel mineral production was used in the
construction industry. Favorable interest
rates, general improvement of the farm
economy, and increased funding for high-

way construction combined to increase con-
struction outlays. These factors increased
demand for raw materials supplied by the
mineral industry. Value of nonresidential
construction increased to $416.7 million,
about 2% over that reported in 1986. Value
of State road construction awards increased
nearly 168% to $940 million. Mining em-
ployment totaled 2,200 persons, an increase
of about 10%.

Table 1.—Nonfuel mineral production in Iowa?!

1985 1986 1987
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Cement:

Masonry 39 $3,372 48 $3,199 w w
Portland d 1,618 71,890 1,819 86,984 2,139 $104,457
Clays 503 2,450 486 1,421 473 ,495
Gem stones. NA €1 NA 20 NA w
Gypsum_ 1,639 13,682 1,826 12,602 1,874 12,887
Peat 11 415 14 381 24 w
Sand and gravel (construction) - ___do____  €12,000 €30,500 14,511 40,418  ©19,000 €63,800
Stone (crushed) _____________ do____ 23,657 94,496 23,400 €98,000 25,991 110,106

Combined values of other industrial minerals
and values indicated by symbol W___ __ _ XX 5,211 XX 5,707 XX 12,332
Total . ____ XX 228,017 XX 248,732 XX 305,077
eEstimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with

“Combined value” figure. XX Not applicable.

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers).
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Table 2.—Nonfuel minerals produced in Iowa in 1986, by county?

County Minerals produced in order of value

Sand and gravel (construction).

FEFYEEFTYY

Cemenf.:, clays, sand and gravel (construction).
Sa.n(})znd gravel (construction).

23

Sand and gravel (construction), clays.
Sand and gravel (construction).
Gypsum, sand and gravel (construction).
Sand and gravel (construction).

PEFFFEFFFFEPFFTTYYy

Sand and gravel (construction), peat.
Sam})%nd gravel (construction).

Sand and gravel (construction), gypsum.
Sanf})%nd gravel (construction).

Sand and gravel (construction), peat.

San%%nd gravel (construction).
Do.
Do.
Sand and gravel (construction), cement.
Sanc})%nd gravel (construction).
Cement, lime, clays, sand and gravel (construction).
Sann})%nd gravel (construction).
Do.
Do.

_____________________ Do.
Wapello____________________________ """~ Sand and gravel (construction), clays.
Washington ___________________________ """~ Sand and gravel (construction).

Webster_ ____________________________ """~ Gypsum, sand and gravel (construction).
Winnebag —— Peat.
Winneshiek - Sand and gravel (construction).

bury __ - Clays, sand and gravel (construction).
Worth_ ________________ - Sand and gravel (construction), peat.
Wright ____________________ - Sand and gravel (construction).
Undistributed® _________________________ """ Stone (crushed and dimension), gem stones.

Nips

No production of nonfuel mineral was reported for counties not listed.
2Data not available by county for minerals listed.
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Legislation and Government Pro-
grams.—The Mining and Mineral Re-
sources Research Institute at Iowa State
University in Ames received a grant of
$138,000 from the U.S. Bureau of Mines for
fiscal year 1987 under authorization of Pub-
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lic Law 98-409. In addition to basic and
applied research, the institute also perform-
ed work on a limited basis for industry, with
emphasis on mineral characterization, min-
eral processing, and mining engineering.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—In 1987, the cement industry in
Iowa continued gains in production and
value that began in 1986. Production and
value of portland cement were up about
18% and 20%, respectively. Masonry ce-
ment production increased slightly, while
attendant value registered a marked in-
crease. Principal markets for cement prod-
ucts were ready-mixed concrete companies
(68%), concrete product manufacturers
(18%), building material dealers and other
uses (10%), and highway contractors (4%).

Sand and Gravel (Construction).—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains actual data for 1986 and estimates for
1985 and 1987. Data for odd-numbered years
are based on annual company estimates.

Iowa’s estimated 1987 construction sand
and gravel production was about 19.0 mil-
lion short tons, an increase of nearly 31%
more than that of 1986. Value increased
about 58% over that reported for 1986.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Limestone was the only rock
type used in crushed stone production. Pro-
duction and value in 1987 increased 11%
and 12%, respectively. In 1985, the U.S.
Bureau of Mines began compiling crushed
stone statistics by districts for some States.
Table 4 presents end-use data for crushed
stone produced in the six Iowa districts
depicted in figure 1.

Table 3.—Iowa: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars) .

Use Quantity Value
Coarse aggregate (+1-1/2 inch):
Macadam __ _ __ _____ ____ __ ___ o ___ 261 1,060
Riprap and jettystone __ __ __ __ _ __ _____ ______________ ___________ 313
ilterstone _ _ _ _ _ _ _ _ _ _ _ 45 197
Coarse aggregate, graded: .
Concrete aggregate,coarse_ _ __ __ _ ________________________________ 1,050 5,137
Bituminous aggregate,coarse _ _ __ __ _______________________________ 593 2,953
Bituminous surface-treatment aggregate _ _ _ __ __ _______________________ 3,221 14, 668
Fine aggregate (-3/8 mch) Screenmgs, undesignated_ __ ______________________
Coarse and fine aggreg:
Graded road base or subbbase _____________________________________ 3,144 10,716
Unpaved road surfacing _ _ ______________________________________ 1,500 6,480
Crusherrunorfillorwaste - _______ __ ____________________________ 673 1,961
Other construction® _ _ _ _ _ _ _____________________________________ 2,000 9,878
Agricultural: Agricultural limestone __ _ _______________________________ 2,145 8,884
Chemical and metallurgical: Cement manufacture _ _ _ __ _ ____________________ 2,811 7,385
Special: Other miscellaneous® 1,403 12,004
Other unspecified* ________ 6,991 28,148
Total® _ _ _ o ___ 25,991 110,106
Limestone.

2Includes stone sand (concrete), stone sand (bituminous mix or seal), and railroad ballast.
’Includes pou%try grit and mmeral food, lime manufacture, flux stone, sulfur oxide removal, asphalt fillers or

s, and glass

“Includes production reported without a breakdown by end use and estimates for nonrespondents.
SData may not add to totals shown because of independent rounding.
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Table 4.—Iowa: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

U District 1 District 2 District 3
se
Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1-1/2inch)* ______ w w 165 580 w w
Coarse aggregate, graded® _ _ ________ w w 1,185 4,207 w w
Fine aggregate (-3/8inch)® _________ w w w w w w
Combined coarse and fine aggregates®_ _ _ 1,159 3,687 w A
Other construction 559 2,338 17 T 1,913 9,266
Agricultural®__________________ ©) © © 559 7,169
Chemical and metallurgical”’ ________ . . ©) ] ©) ©
Asphaltfiller_ _________________ —— —— —— —— _ ——
Other unspecified® ______________ 357 1,965 3,882 14,847 1,138 6,247

Total® ________ ____________ 916 4,303 6,408 23,398 3,610 22,683

District 4 District 5 District 6
Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1-1/2inch)! ____ __ 88 884 34 172 8 40
Coarse aggregate, graded® _ _ ________ 591 2,572 w w 981 4,969
Fine aggregate (-3/8inch)® _________ 307 1,247 w w w w
Combined coarse and fine aggregates®_ _ _ 2,021 5,952 623 3,276 665 2,744
Other construction ____ __________ 2 4 2,014 10,637 310 1,533
Agricultural®_ ___________ . 535 1,934 4 2,714 283 1,055
Chemical and metallurgical” _ _ R 1,902 4,787 ®) ©® - __
Asphaltfiller_ ___________ — ©) © . __ — __
Other unspecified® ______________ 2,472 8,704 304 1,398 1,454 5,599

Total® _ __ _ ________________ 7,917 25,584 3,438 18,197 3,701 15,941

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

Includes macadam, riprap and jetty stone, and filter stone.

2Includes ooncrete aggregate (coarse), bituminous aggregate (coarse), bit:

railroad

surface-treat:

t aggregate, and

3Includes stone sand (concrete), stone sand (bituminous mix or seal), and fine aggregate (screenings).

“Includes graded road base or subbase, unpaved road surfacing, and crusher run or fill or waste.

SIncludes agricultural limestone and poultry grit and mineral food.

°Wxthheld to avond disclosing individual company proprietary data; included with “Other unspecified.”
facture, lime facture, flux stone, glass manufacture, and sulfur ox.lde removal.

8Inclurleﬁ production reported without a breakdown by end use and sti

®Data may not add to totals shown b of indep

for nonr
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Dimension.—Production and value of di-
mension stone in 1987 increased significant-
ly compared with 1986 figures.

Other Industrial Minerals.—Clay produc-
tion and value in 1987 decreased 3%; how-
ever, total value registered a 5% gain.
Crude gypsum production increased slightly
over that of 1986, and Iowa retained its
national ranking of third. Lime production
and value in 1987 were about the same as
reported in 1986. Peat production and value
increased significantly in 1987, owing in
part to increased new construction and
subsequent landscaping projects.

METALS

Metallic ores are not mined in Iowa;

MINERALS YEARBOOK, 1987

however, the State hosts processing facili-
ties for aluminum, ferroalloys, iron and
steel, molybdenum, and nickel. Metallic
concentrates mined in other States and in
foreign countries, and metallic scrap from
various industries, are shipped to Iowa for
processing. Late in the year, Foote Minerals
Co. sold its ferroalloy plant at Keokuk to
Keokuk Ferro-Sil Inc. The plant is the
Nation’s only producer of silvery pig iron.

M;QState Mineral Officer, Bureau of Mines, Minneapolis,
Nl
IA.

ist, Jowa G 1 Survey Bureau, Iowa City,

Table 5.—Principal producers

Commodity and company Address Type of activity County
Cement:
Davenport Cement Co., a sub- 220 Emerson Pl. Quarry, clay pit, plant. Scott.
sxd.lary of Cementia Holdings Suite 300
Davenport, IA 52801
Lehlgh Portland Cement Co.,a Box 1882 ——do_____-___ Cerro Gordo.
of Heidelberger Allent PA 18105
Zement AG
Monarch Cement Co _ __ ___ Humboldt, KS 66748 _ _ _ Plant___________ Polk.
Quarry and clay pit _ _ Madison.
Northwestern States Portland Box 1008 Quarry and plant _ _ _ Cerro Gordo.
al Cement Co. Mason City, IA 50401
ays:
ﬁidland BrickCo________ Box A Pitandplant ______ Wapello.
Redfield, IA 50233
Sioux City Brick & Tile Co_ _ _ %21 %mheum Bldg. Pitsand plants _ _ _ _ _ Dallas and Woodbury.
X
Sioux City, IA 51102
Gypsum:
Celotex Div., a subsidiary of 1500 North Dale Mabry Open pit mine and Webster.
Jim Walter Corp. Tampa, FL 33607 plant.
Georgia-Pacific Corp ______ 133 Peachtree St., NE. ee—do_________ Do.
Atlanta, GA 30303
KaserCorp_ _ _ _________ Box 3569 Underground mine and Marion.
Des Moines, IA 50322 plant.
National Gypsum Co _ _ _ _ _ _ 2001 Rexford Rd. Open pit mine and Webster.
Charlotte, NC 28211 plant _________
USGCorp_ — — —_________ 101 South Wacker Dr. Underground mine and Des Moines.
Chicago, IL 60606 plant.
Open pit mine and Webster.
plant.
Lime:
Linwood Mmmg and Minerals Route 2 Plant___________ Scott.
Pea Co Davenport, IA 52804
Ell ColbyCo —— ——_______ Box 248 and plant_ __ ___ ‘Winnebago.
Y Lake Mills, IA 50450 Bog P
Colby Pioneer PeatCo __ _ __ Box 8 __do_________ Worth.
Hanlontown, IA 50444
PikesPeatCo _ __ _______ Route 6, Box 21 e—do_________ Muscatine.
Muscatine, IA 52761
Perlite (expanded):
National Gypsum Co _ _ _ _ __ 2001 Rexford Rd. Plant___________ Webster.
Charlotte, NC 28211
USGCorp - - - __ 101 South Wacker Dr. —e—do_________ Do.

Chicago, IL 60606
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Table 5.—Principal producers —Continued
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Commodity and company Address Type of activity County
Sain‘l8 gnd gravel (construction,
Acme Fuel & Material Co _ __ Route 5, Box 34 Pitandplant _____ _ Muscatine.
Muscatine, IA 52761
G.A.FinleyInc _________ Box 406 Pitsand plants _ __ _ _ Cass, Dallas, Montgom-
Harlan, IA 51537 ery, Page, Potta-
wattamie, Shelby.
Hallett Construction Co _ __ _ Box 13 ___do_________ Audubon, Boone, Cher-
. Boone, IA 50036 okee, , Frank-
lin, Marshall, Osceo-
1a, Polk, Sac, Story.
Martin Marietta Aggregates, Box 30013 eeedo Various (20 counties).
Central Div. Raleigh; NC 27622
Stevens Sand & Gravel Co. Inc Route 4, Box 35 e do_________ Johnson and Washing-
Iowa Clty, 1A 52240 ton.
Van Dusseldorp Sand & Gravel Box 156 ee—do_________ Jasper and Marion.
Inc. Colfax, IA 50054
Stoge (llmestone)
B. L AndersonInc_____ 123 Third Ave., SW. Quarries and plants _ _ Benton, Clinton, Jack-
Cedar Rapids, IA 52406 son, Johnson, Jones,
Linn, Tama.
KaserCorp — —_ ______ 7200 Hickman Rd. Underground mines, Des Moines, Jasper,
Des Moines, IA 50322 quarries, plants. Keokuk, Marion,
Monroe, Polk, Pow-
eshiek, Washi n.
Martin Marietta Box 30013 e do o ____ Clarke, Decatur, Linn,
gates, Central Div. Raleigh, NC 27622 %/Iz}di:son, Marshall,
. o]
P. Niemann Construction 106 North Maple St. Quarries and plants _ _ Black Hawh Bremer,
Co. Sumner, IA 4 Buchanan, Butler,
Chickasaw, Fayette,
Winneshiek.
River Products Co _ _ __ _ 220 Savings & Loan Bldg. Underground mine, Johnson, Louisa, Wash-
Iowa City, IA 52240 quarries, plants. ington.
Schildberg Construction Box 358 Quarries and plants _ _ Adair, Adams, Cass,
Co. Inc. Greenfield, IA 50849 Madison, Pottawat-
) tamie, Union.
Dimension:
Wm. Becker & Sons Stone 1735 Kaufmann Ave. Quarry and plant _ __ Dubugque.
Co. Dubugque, IA 52001
Weber Stone Co.! _____ Route 1 _do_________ Jones.

Anamosa, 1A 52205

1Also crushed limestone.






The Mineral Industry of
Kansas

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

By Jane P. Ohl* and David A. Grisafe?

Nonfuel mineral production in Kansas value. Total values of masonry and portland
was valued at $319.6 million, relatively cements, clays, crude gypsum, and pumice
unchanged from 1985 and 1986. Nationally, decreased from those reported in 1986.
the State ranked 28th in the value of Crude helium output nearly doubled over
nonfuel mineral production and accounted that of 1986. The State’s remaining indus-
for 1.2% of the U.S. total. Portland cement, trial mineral values were slightly to mod-
salt, and crushed stone accounted for al- erately higher than those reported in 1986.
most 70% of the State’s nonfuel mineral No metal production was reported.

Table 1.—Nonfuel mineral production in Kansas!

1985 1986 1987
Mineral : Value : Value . Value
Quantity pusands) QR (thousands) WARHLY  (thousands)
Cement:
Masonry
thousand short tons_ _ w w 51 $3,264 52 $3,150
Portland __ __ ___________ do____ w w 1,763 91,110 1,697 81,045
Clays — - - e do___ - 878 $5,326 903 5,295 2604 22,576
Gemstones_ _ _ NA €1 NA 3 NA 3
Salt®_ _________ thousand short tons__ 1,790 71,970 1,656 68,887 1,689 70,148
Sand and gravel:
Construction ——do____  *©3,200 €31,800 15,609 33,721  ©15,600 €37,800
Industrial _______ _—do____ 134 1,124 132 1,155 127 1,400
Stone
_______________ do____ 15,653 57,155  ©16,600 €60,300 19,319 69,628
Dimension _ _ _ _ . ___ do____ w w w w 11 445
Combined value of clays (bentonite, 1987),
gypsum, helium (crude and Grade-A), pum-
ice, salt (brine), and values indicated by
symbol W _ __ __ _______________ XX 154,793 XX 53,910 XX 53,409
Total - _ _ XX 322,169 XX 317,645 XX 319,604

epstimated. 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 ship ts, sales, or marketable production (includi ion by producers).

2Excludes certain clays; kind and value included with “Combined value” data.

3Excludes salt in brines; value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in Kansas in 1986, by county*

County Minerals produced in order of value

gement, clay‘si.
ypsum, sand and gravel.
Sam};nd gravel, clg:.

Sand and gravel.
Do. gra
Do

Clays, sand and gravel,
San%%nd g'ravel.g.mve

Santand gravel
and gravel.
Do.
Do.
Do.
Sal D?a d
t, clays, sand and gravel.
Sam};ndgravel. B

Clays.
Sand and gravel.
Do.

3
H

g
?9????955899999999

L
A ————— Gyoen d and gravel
_____________________________________ ypsum, sand and gravel.
geaa;l;o ______________________________________ (S::nd and
ontgomery_ . _ _ _ _ _ _ _ _ _ _ _ _ _ o ___ ment, clays.

Morton _ _ __ __ _ __ o _ Sand and gravel.
Neosho _____________________ ______________ Cement, clays, sand and gravel.
Norton _____________ ___ _ o _______ Pumice, sand and gravel.
Phillips _________________ ___________________ Do.
Pottawatomie _ ___ - _____________________________ Deo.

Do.
Salt, sand and gravel.
Sand and gravel.
Salt, sand and gravel.
Sand and gravel.

gy

Sand Bl.ld gravel, salt.
Sand and gravel.

FEFFFETFE

Cement, clays.

Clays.

Cement, sand and gravel.

Stone (crushed), helium, gem stones.

No production of nonfuel mineral commodities was reported for counties not listed.
2Data notavailable by county for minerals listed.
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Employment.—Employment in the min-
ing industry, including persons employed by
oil and gas extraction firms, was 12,100
persons, an increase of 7.6% from December
1986 to December 1987, according to the
Kansas Department of Human Resources.

Environment.—As the Kansas salt indus-
try celebrated its centennial, much atten-
tion was -focused on pollution problems
resulting from those 100 years of salt min-
ing. Because salt from its plant polluted
farm fields, the Cow Creek aquifer, and the
Arkansas River in Rice County, American
Salt Co. paid a multimillion-dollar judg-
ment to farmers. The company, in an agree-
ment with the Kansas Department of
Health and Environment, will drill eight
interceptor wells to clean up the aquifer.
The wells are to discharge water from Cow
Creek aquifer directly into Cow Creek or to
repump polluted aquifer water into the
already salty Arbuckle Formation at the
3,500-foot depth. The cleansing project will
require about 35 years to bring aquifer

159

salinity down to 250 parts per million, the
maximum allowable for municipal drink-
ing.

Pollution of Indian Creek in Linn County
by pyritic materials from an abandoned
mine stimulated the Kansas Mined Land
Conservation and Reclamation Board to
initiate a joint effort with Missouri to clean
up areas along the State line.

Legislation and Government Pro-
grams.—Two laws related to mining and
the environment were enacted by the State
legislature in 1987. House bill 2108 gave
discretionary powers to the Hazardous
Waste Disposal Facility Approval Board to
determine whether low-level radioactive
waste should be stored underground or on
the surface. Senate bill 134 exempts any
person engaged in the extraction of clay for
commercial purposes from having to re-
claim the land in the same fashion as
required for spent coal lands, when only
small quantities of coal are removed during
the extraction of the clay.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—The five plants operating in
1987 produced slightly more than 1.7 mil-
lion short tons of portland cement and
about 52,000 tons of masonry cement. The
firms operated eight wet-process and seven
dry-process kilns. A slight increase in the
sale of masonry cement was the only bright
spot in the portland and masonry cement
industry. The masonry cement price declin-
ed approximately 5% to $60.58 per ton.
Portland cement sales fell nearly 4%, total
value fell 11%, and price per ton fell $3.92
to $47.76.

Raw materials consumed in cement man-
ufacture were 2.2 million tons of limestone,
500,000 tons of cement rock, 200,000 tons of
shale, and smaller amounts of clay, gypsum,
iron ore, pyrite, mill scale, sand, sandstone,
and various resins and chemicals. Fuels
used to produce cement were predominant-
ly natural gas, some soft and hard coals,
and a very small amount of fuel oil.

In decreasing order of quantity, finished
portland cement was sold to ready-mixed
concrete companies (77%), highway contrac-
tors, concrete product manufacturers, build-
ing material dealers, and miscellaneous cus-
tomers. Sales to highway contractors were
up nearly 24% from those of 1986.

Bulk shipments of portland cement from

plants to terminals were transported by
truck (accounting for 63% of shipments)
and by rail. Heartland Cement Co., which in
1986 had become a subsidiary of Rugby
Portland Cement of the United Kingdom
and Unicem of Italy, was resold to Instituto
Finanziario Industriale S.p.A. of Italy in
1987. Heartland has a plant at Independ-
ence.

Table 3.—Kansas: Masonry cement
salient statistics

(Short tons unless otherwise specified)

1986 1987
Number of active plants _ 5
Production _________ 49,617 45,713
Shipments from mills:
%uantity _________ 51,091 52,450
alue ______.____ $3,264,261 $3,149,722
Stocks at mills, Dec. 31 _ _ 20,257 14,953

Table 4.—Kansas: Portland cement
salient statistics

(Short tons unless otherwise specified)

1986 1987
Number of active plants _ 5 5
Production __ _______ 1,746,520 1,742,866
Shipments from mills:
§uantity _________ 1,762,802 1,696,772
alue __________ $91,110212  $81,045,464
Stocks at mills, Dec. 31 _ _ 225,892 202,620
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Clays.—In September, Hopworth Ceram-
ic Holdings Ltd. of the United Kingdom,
parent of W. S. Dickey Clay Manufacturing
Co., sold Dickey’s Pittsburg plant, one of its
remaining clay sewer pipe plants in the
United States, to the Mission Clay Products
Corp. Mission Clay was a clay and construc-
tion products maker based in the Los An-
geles, CA, area. The new owners planned to
expand the payroll from 60 to about 100,
possibly increasing output. The company’s
primary market area covered Iowa and
Nebraska south through Texas and Louisia-
na.
Gypsum.—Crude and calcined gypsum
were produced by Gold Bond Building Prod-
ucts Div. of National Gypsum Co. at Sun
City and Medicine Lodge in Barber County,
and by Georgia-Pacific Corp. at Blue Rapids
in Marshall County. State output increased
slightly over that of 1986, and the total
value and unit price fell insignificantly.

Helium.—Kansas continued to be the Na-
tion’s leading producer of crude and Grade-
A helium. Output and total value of crude
helium rose 82% over that of 1986; crude
production came from two plants in Ells-
worth and Grant Counties. Grade-A helium
was produced in Morton and Rush Counties
as well as in Ellsworth and Grant Counties;
output was down 15.6%.

Enron Helium Co., created in April 1986
by a merger between Northern Helex Co., a
wholly owned subsidiary of InterNorth Inc.,
and Houston Natural Gas Co., closed its
crude helium plant at Bushton in the sum-
mer. The closure and low summer produc-
tion rates from other plants caused some
private Grade-A helium producers to begin
withdrawing crude helium stored in the
U.S. Bureau of Mines Cliffside Field in
Texas.

Salt.—Output and total value of salt and
brines increased slightly from that of 1986,
but price per short ton fell about 20%. Five
firms produced sodium chloride (salt) in
Kansas. A sixth firm, Vulcan Materials Co.,

MINERALS YEARBOOK, 1987

Chemical Div., solution-mined brines from
wells southwest of Wichita, and produced
caustic soda, chlorine gas, and pentachlo-
rophenol. None of Vulcan’s brine solution
was used as salt in food-related industries.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains estimates for 1985 and 1987 and actual
data for 1986. Data for odd-numbered years
are based on annual company estimates.

Construction sand and gravel output has
increased about one-third and total value
has risen about 43% since 1984. Carder
Concrete Products Co. of Denver, CO, a
subsidiary of Cement Roadstone Holdings
PLC (CRH) of Dublin, Ireland, acquired
Miller Material Co. of Kansas City.?

Industrial. —Three firms operated three
industrial sand pits in Republic and Wyan-
dotte Counties. Output continued to fall, but
price per short ton rose about 25% over that
of 1986. Industrial sand from the three
company pits was used principally in fiber-
glass manufacture, sandblasting, traction,
and filtration.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains estimates
for 1986 and actual data for 1985 and 1987.
Data for even-numbered years are based on
annual company estimates.

Crushed stone output and value have
been on a rising trend since a 1982-84
trough. In the last 4 years, output has
increased 42% and total value increased
more than 43%. The Kansas Aggregate
Producers Association Inc. attributed the
rise to economic conditions returning to
normal and improved reporting by produc-
ers.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 6 presents end-
use data for crushed stone produced in the
six Kansas districts depicted in figure 1.
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Table 5.—Kansas: Crushed stone! sold or used by producers in 1987, by use

(Thousand short tons and thousand dollars)

Use

Quantity Value

Concrete aggregate (+-1-1/2 inch):
Macadam

djefty sfone ~--TTTIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: i 751
Riprap and jetty stone 141
ll;erpstone It 65 290
Coarse aggregate, graded:
Concrete aggregate,coarse_ _ _ _ _ _ _ __ __ _ ____ _ ______ _____ o __ 1,524 7,108
Bltummous aggregate, coarse _ _ __ __ ___ 1,299 6,267
surface-treatment aggregate _ _ 258 837
Raﬂroad ballast ___ __ ___ _ _ _ __ o ____ 369 2,009
Fine aggregate (-3/8 inch):
Stone sand, concrete _ _ _ _ _ _ _ _ _ __________ ______ o ____ 13 49
g(t:one sand blsummout:d mix or seal 1 Hg 4 3’%
reening, un emgna ________________________________________ X
Coarse angflgn
Graded road base or subbase _____________________________________ 3,162 10,626
Unpaved road surfacing _ _ . ________ 2,520
Crusherrunorfillorwaste __ ________ 504 2,070
Other construction _ ____________ 243 839
Agncultural Agncultural limestone 289 182
ical Cement 3,045 8,215
S) 1 Other iscellaneous®_ __ ___________ 184
Other unspecified® _ __ __ ____________________ o ______ 6,353 22,355
Total _ _ _ _ oo 19,319 69,628

Includes limestone, sandstone and quartzite.

2Includes poultry grit and mineral food, chemical stone for alkali works, sulfur oxide removal s.nd roofing granules.

3Includes production reported without a breakdown by end use and esti for nonresp

Table 6.—Kansas: Crushed stone sold or used by producers in 1987, by use and district

(Thousand short tons and thousand dollars)

U District 1 District 2 District 3
se Quantity Value Quantity Value Quantity Value
Coarse aggregate (+1-1/2inch)! ______ 113 453 52 445 w w
Coarse aggregate, graded® __ ________ 1854 9,103 w w - -2
Fine aggregate (-3/8 inch)’ - 149 365 119 276 __ ——
Coarse and fine aggregates 1752 7,865 460 2,070 w w
Other construction ___ __ 54 200 632 4,071 2 5
Agricultural®_ _________________ 49 154 31 95 _— __
Chemical and metallurgical® ________ 653 1,669 (@) @) . —
Special® _ ____________________ . . ) ) - -
Other miscellaneous _____________ —_ — 292 1,570 _— ——
Other unspecified® ______________ 2811 12,079 769 2,828 _— _—
Total® ___________________ 7,435 31,888 2,354 11,355 2 5
District 4 District 5 District 6
Quantity Value Quantity Value Quantity Value
Coarse aggregate (+l-1/2 inch)! ______ 1 14 w w w w
Coarse aggregate, graded® __ _ _ _ 14 137 w w 916 2,810
Fine aggregate (-3/8 inch)’ - - 8 62 w w w
Coarse and fine aggregates® _ ________ . — 562 1,343 1,582 3,935
Other construction __ _ ___________ - —_ 246 837 1, 077 4,102
Agricultural®_______ ___________ - - 39 108 173 4
Chemlca.l and metallurgical® ________ . . __ __ 2,137 5,147
Special® _ __ __ ________________ - —— _— _— _— —
Other lmsoellaneous _____________ —_ - ——
Other unspecified® ______________ __ __ 104 356 2,669 7,092
Total™® ___________________ 23 213 950 2,645 8,554 23,524

W Withheld to avoid d.lsclosmg company proprietary data; included with “Other construction.”

Includes macadam, riprap and jetty stone, and filter stone.

3Includes concrete aggregate (coarse), bituminous aggregate (coarse), i surface-treat t aggregate, and

railroad ballast.

SIncludes stone sand (concrete), stone sand (bituminous mix or seal), and fine aggregate (screen).
“Includes graded road base or subbase, unpaved road surfacing, and crusher run or fill or waste.

SIncludes agricultural limestone and poultry grit and mineral food.

®Includes t facture, chemical stone for alkali works, and sulfur oxide removal.
TWithheld to avoid disclosing company proprietary data; included with “Other miscellaneous.”
SIncludes roofing granules.

®Includes production reported without a breekdown by end use and stimates for nonrespond

4

1%Data may not add to totals shown b of
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Other Industrial Minerals.—Output and
total value of expanded perlite fell slightly,
breaking with the previous 3-year rising
trend. Lite-Weight Products Inc. had the
sole perlite expanding plant in Kansas.
Calvert Corp., a subsidiary since 1985 of
Miroil Co. of Allentown, PA, was the State’s
sole producer of pumice. the mine in Norton
County increased slightly, but the total
value and price per short ton of pumice

declined. Petroleum-refining operations in
Butler and Montgomery Counties continued
to recover sulfur. Sales rose 47% over those
of 1986, following a significant decrease in
sales from 1985 to 1986. Average unit value
decreased $9.45 per metric ton to $76.13.

‘State Mmeral Officer, Bureau of Mines, Denver, CO.
tist Kansas

Mineral Informati
0%1081 Survey, Lawrence, KS.
Pit & Quarry. Oct. 1987 p. 16.

Table 7.—Principal producers

See footnotes at end of table.

Commodity and company Address Type of activity County
Cement:
Ash Grove CementCo.* 2 ________ Box 25900 Plant and quarry ___ Neosho.
Overland Park, KS 66225
LaFargeCorp.® __ _ ___________ 7701 East Kellogg St. e—do_________ Wilson.
Suite 240
Wichita, KS 67207
Heartland Cement Co., a subsidiary Box 42 —_do_________ Montgomery.
4()}' Rugby Portland Cement and Independence, KS 67301
nicem*
Lone Star IndustriesInc.5 _ _______ Box 12449 e——do_________ Wyandotte.
Dallas, TX 75225
The Monarch Cement Co._ _______ Box 187 —e—do_________ Allen.
Humboldt, KS 66748
Clags:
uildex Inc., a division of Clemens Pitandplant _ _____ McPherson.
Coal Co. Ottawa, KS 66067
Cloud Ceramics, a division of General % 369 Pitsand plant _____ Cloud.
Finance Inc. Concordxa, KS 66901
Justin Industries Inc., Acme Brick Co _ Box 98 Pitsand plants _ _ __ _ Cherokee and
Kanogglis, KS 67454 Ellsworth.
Kansas Brick & TileCo.Inc _ _ _____ Box 4! Pitandplant ~_____ Barton.
Hoisi n, KS 67544
Micro-LiteIne _ . ____ _______ Route 4, Box 50B ———do_________ Woodson.
- Chanute, KS 66720
Gypsum:
Georgia-PacificCorp —__________ 133 Peachtree St., NE. Underground mine and Marshall.
National G; Co DO Roxtord R og’eMt' d d  Barbe
atio: ypsumCo _ _ . ________ 0! 5 n pit, undergroun T.
Charlotte, NC 28211 mine, plant.
Helium:
Kansas Refined HeliumCo _______ Otis, KS67565 __ _____ Plant___________ Rush.
Union Carbide Corp., Linde Div_ _ _ _ _ Box444 Plants - ________ Ellsworth,
Somerset, NJ 08873 Grant,
Morton,
Rush.
Perlite (expanded):
Lite-Weight ProductsInc ________ 1706 Kansas A Plant_ __________ Wyandotte.
Kansas City, KS 66105
Pumice and pumicite:
CalvertCorp - — — Box 97 Pitandplant ____ __ Norton.
Norton, KS 67654
Salt:
AmericanSaltCo _ _ _ __________ 3142 Broadway Wells and underground Rice.
Kansas City, MO 64111 mine.
Carey Salt Co., a division of Processed 1800 Carey Blvd. Underground mine __ Reno.
Minerals Inc. Hutchinson, KS 67501
Cargill Inc., SaltDiv ___ ________ Box1403 Wells_ __________ Do.
Hutchinson, KS 67501
IndependentSaltCo __ _ ________ Box36 Underground mine __ Ellsworth.
Kanopolis, KS 67454
Morton Salt Co., a division of 110 North Wacker Dr. Wells_ __________ Reno.
Morton Thiokol Inc. Chmgg IL 60606
Vulcan Materials Co., Chemical Div _ _ Box 7! ee—do_________ Sedgwick.
Birmingham, AL 35223
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Table 7.—Principal producers —Continued

Commodity and company Address Type of activity County
Sand and gravel (construction):
Associated Material & Supply Co. Inc _ Box 4064 Pitandplant __ ____ Sedgwick and
Wichita, KS 67204 Sumner.
BuildersSandCo _____________ 4150 Kansas Ave. Dredges and plants _ _ Johnson,
Kansas City, KS 66106 : Shawnee,
‘Wyandotte.
Holliday Sand & Gravel Co., a division =~ 6811 West 63d St. Pitsand plants _ _ __ _ Johnson and
of List & Clark Construction Co.” Overland Park, KS 66202 ' Wyandotte.
Ritchie Sand Co., a division of Ritchie 6500 West 21st St. Dredge and plant __ _ Sedgwick.
3 Wichita, KS 67204
Stone:
N.R Hamm QuarryInc ______ Box 17 Quarries and plants _ _ Various (9
Inland Quarri beidiary of Box Doty o Und d 4 Wb
ies, a subsidiary o X nderground mine an 'yandotte.
Anmericold Inc. City, KS 66110 plant. :
McAdam Construction Co. Inc_ _ _ Main Street Quarries and plants _ _ Allen,
Moran, KS 66755 Anderson
Bourbon,
Linn.
Martin Marietta Aggregates, Box 30013 eeedo_________ Various (7
Central Div. Raleigh, NC 27622 counties).
Midwest MineralsInc . _______ Box 412 ee—do_______ . _ Cherokee,
Pittsburg, KS 66762 Crawford,
Labette,
Montgom-
ery,
Neosho,
Wilson.
Dimension:
Bayer StoneInc ___ ________ 6th and Mission Quarries_ _ _ __ ____ Pottawatomie
St. Marys, KS 66536 and Riley.
H. J.Born Stone Co.Inc_ _ __ _ _ _ Route 3, Box 312 eeedo_________ ase and
. Silverdale, KS 67005 Cowley.
sm%‘“arrfnlandem): Ing North Linden St Secondary Montgo:
ustriesInc _________ 01 inden St. n recovery ontgomery.
Coffeyville, KS 67337 plant.
Texaco Refining & Marketing Co_ _ _ _ Box 1650 ———do_________ Butler.
Tulsa, OK 74102
1Also clays in Neosho County.

2Also crushed stone in Joh Linn, and Neosho Counti
3Also clays and crushed stone in Wilson County.

4Also clays and crushed stone in Montgomery County.
5Also crushed stone in Wyandotte County.

8Also clays and crushed stone in Allen County.

7Also industrial sand in Wyandotte County.




The Mineral Industry of
Kentucky

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

By L. J. Prosser, Jr.,! and Garland R. Dever, Jr.?

The value of nonfuel mineral production
in Kentucky in 1987 was about $290 million;
the State ranked 30th nationally in value.
Production of crushed stone, the State’s
leading nonfuel mineral commodity, in-
creased by about 5 million short tons. That
gain reflected strong demand from the con-
struction industry and primarily accounted
for the increase in total State value. The
other mineral commodities produced in

Kentucky showed less significant changes
in output and value compared with 1986.

Kentucky remained the leading coal-
producing State in the Nation. The coal
industry was a significant component of the
State’s economy and provided a market for
some nonfuel minerals. Developments in
environmental and energy-related technolo-
gies continued to improve the market for
the State’s crushed limestone industry.

Table 1.—Nonfuel mineral production in Kentucky?

1985 1986 1987
Mineral : Value : Value : Value
Quantity (1 oucands) AR (thousands) EMLY (thousands)
Clays - . ______ thousand short tons__ 115 $6,487 2121 293,450 1,031 $8,821
Gemstones_ _ _ __ ________________ NA €1 NA 3 .NA 3
Sand and gravel (construction)
thousand short tons__ 7,600 €19,000 7,194 16,986 €7,100 €15,200
Stone (crushed) _ __ _ _ ________ do____ 338,022 3134,978 ©338,400  ©3137,000 43,330 173,222
Zinc . _____________ metric tons_ _ w w w w 10 9
Combined value of t, clays (ball clay
and fire clay, 1986), lime, sand and
gravel (industrial), stone (crushed sand-
stone, 1985-86), and values indicated by
symbol W _ _ _ _ _ _ XX 107,092 XX 109,826 XX 93,080
Total __ _ __ XX 267,558 XX 267,265 XX 290,335
®Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with
“Combined value” figure. XX Not applicable.
Production as ed by mine sh ts, sales, or marketable production (includi by producers).

2Excludes certain clays; kind and value included with “Combined value” data.

3Excludes certain stones; kind and value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in Kentucky in 1986, by county*

County

Minerals produced in order of value

Sand and gravel.

- Sany;isand gravel.
Clays.

Sand and gravel.

‘Clays.

Sand and gravel.

-
and gravel.

Do.

Clays, sand and gravel.
2
and gravel.
Do.

[ |

Cemeni, sand and gravel, cla;
Sand and gravel. e

________ Do.

Clays’”
Sanfiiand gravel.
Do.

Clays.
Stone (crushed), gem stones.

1No production of nonfuel mineral
2Data not ble by .y for 1
Legislation and Government Pro-

grams.—The Kentucky Supreme Court rul-
ed in 1987 that the ‘“broad-form deed” law
passed by the Kentucky General Assembly
in 1984 was unconstitutional and that sur-
face mining is permissible under broad-
form deeds. The 1984 law had limited min-
ing under broad-form deeds to the method
commonly known to be in use in the affect-
ed area at the time the deeds were signed,
generally underground mining. It had es-
sentially barred surface mining by the min-
eral owner without the surface owner’s
permission. The Supreme Court also re-
versed the 1956 State court decision in
Buchanan v. Watson, which ruled that coal
companies operating under broad-form
deeds did not have to compensate surface
owners for damages. However, an exemp-
tion from paying damages applies to deeds
signed between May 6, 1956, and July 2,
19873

The State Supreme Court also was ex-
pected to rule in 1988 on the validity of the
nominal tax rate levied on unmined coal
reserves. The rate of one-tenth of one cent
per $100 of assessed valuation was ruled
unconstitutional in circuit court. If the
Supreme Court upholds that decision, the

dities was reported for counties not listed.
listed.

coal industry tax rate could increase to
twenty-one and four-tenths cents, the rate
assessed on other property in the State.

The Kentucky Geological Survey and U.S.
Geological Survey were considering a 3-year
pilot program to determine coal resources
available for economic development in east-
ern Kentucky. Resource estimates in the
past were made without consideration for
land use and technological factors that
restrict or prohibit mining.

The University of Kentucky was awarded
a contract by Cyprus Minerals Co. for re-
search into long-term land development on
the company’s 17,000-acre Star Fire tract in
eastern Kentucky where coal is recovered
by mountain-top-removal methods. The pur-
pose of Cyprus’ Star Fire project was to
develop plans for alternate land uses be-
yond the basic revegetation requirements of
the Federal Surface Mining Control and
Reclamation Act (Public Law 95-87). Prelim-
inary research activities included an assess-
ment of the need for development in the
region, water resources inventory, soils and
vegetation study, and investigation of the
potential for cattle grazing and for industri-
al development on the reclaimed land.*
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REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Industrial minerals accounted for nearly
all of Kentucky’s $290 million in value of
nonfuel mineral production. Crushed lime-
stone accounted for 60% of the total value;
lime and cement along with small quanti-
ties of ball and fire clays, 84%; and sand
and gravel and common clay, 6%. Fluor-
spar, which was last mined in Kentucky in
1978, was expected to be produced again in
the State in 1988.

Fluorspar.—In December, Kentucky-
Illinois Fluorspar Corp. reopened a flotation
plant near Salem in Crittenden County.
Fluorspar production had last been report-
ed in the State in 1978 when Frontier Spar
Corp. closed its Babb-Barnes underground
.mine. Earlier in the year, Kentucky-Illinois
Fluorspar had purchased from USX Corp.
all the fluorspar reserves, mines, and proc-
essing facilities formerly owned by Mara-
thon Oil Co., Cerro Corp., and United States
Steel Corp. Cerro had owned Frontier Spar
Corp. Removal of the State severance tax on
fluorspar and other selected mineral com-
modities by the Kentucky Legislature in
1984 contributed to the reopening of the
operation.® Fluorspar was produced in only
two States in 1987 and was used primarily
as a flux by the steel industry; it also was
used to produce hydrofluoric acid.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Traditionally, crushed lime-
stone produced in Kentucky has been mar-
keted for use by the agricultural, coal,
construction, and steel industries. Demand
from the construction industry typically
depended on economic conditions. Begin-
ning in 1983, lower interest and inflation
rates resulted in favorable conditions for
home and highway construction and crush-
ed stone production in Kentucky has in-

creased by 14 million short tons in the last §
years. Output of 43 million tons in 1987 was
the highest ever reported in State history.
Demand for crushed stone remained strong
in central Kentucky as construction of an
automobile-manufacturing plant improved
economic conditions in that area. Also in
1987, legislation was enacted to raise reve-
nue for a State highway construction pro-
gram through a decal tax on trucks weigh-
ing in excess of 60,000 pounds. Markets for
limestone used in agriculture and steel-
making are stable and mature in Kentucky.

The market for Kentucky’s limestone re-
sources continued to expand for use in
environmental and energy-related applica-
tions. During the year, five limestone pro-
ducers had contracts to supply limestone
used to abate sulfur dioxide emissions at
coal-fired utility plants. The Tennessee Val-
ley Authority (TVA) near Paducah was
constructing a 160-megawatt demonstration
plant to test a fluidized-bed combustion
technology system that was expected to
utilize 2.80 tons of limestone per 1.0 ton of
coal burned. The ratio of limestone per ton
of coal burned depended on the sulfur
content of the coal. Previously, the TVA
had successfully used fluidized-bed combus-
tion technology in a 20-megawatt pilot
piant.

Limestone products were also used by the
coal industry as rock dust for health and
safety purposes in underground mines, to
treat acid mine drainage, and in surface
mine reclamation. The Kentucky Energy
Cabinet (KEC) was involved in the TVA
projects and in other technological research
such as atmospheric fluidized-bed combus-
tion designed to reduce sulfur dioxide emis-
sions from coal-burning utilities. The KEC
also analyzed limestone samples for possible
commercial use as rock dust.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents end-
use data for crushed stone produced in the
four Kentucky districts depicted in figure 1.



168 MINERALS YEARBOOK, 1987

Table 3.—Kentucky: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value

Coarse aggregate (+1-1/2 inch):

Riprap and jettystone _________________________________________ 1,746 6,729

Filterstone _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ o __ 434 1,781
Coarse aggregate, graded

Concrete aggregate, coarse _______________________________________ 3,352 12,402

Bituminous te,coarse _ _ _ ___________ _____ ____ ______________ 3,633 14,464

Bituminous surface—treatment aggregate _ _ _ _ _________________._________ 1,083 3,860

Railroadballast _____________________________________________ 97 421
Fine aggregate (-3/8 inch):

Stonesand,concrete ________ __________________________________ 319 975

Stone sanrl, bituminous mix or seal 1,056 4,082

Screening, undesngnated ________________________________________ 852 2,463
Coarse and fine aggregates

Graded road base or subbase _ __ _ _________________________________ 7,334 28,002

Unpaved road surfacing __ _ __ 1,121 4, 1093

Crusher run or fill or waste 1,496 5 476

Other construetion? _ __________________________________________ 195 706
Agricultural, agricultural limestone_ _ ___ ____ __________________________ 1,656 5,993
Special: Other miscellaneous® . _ _ _ _ __ _ _______________________________ 3,974 24,510
Other unspecified* __ _____ ________________ _ _ ____________________ 14,981 57,265

Total - _____ R, 543,330 173,222
1Includes li " Anl ite, and Aat,
?Includes macadam.

3Includes poultry grit and mineral food t facture, lime facture, flux stone, chemical stone for alkali

works, sulfur oxide r 1, and mine d ting and acid water treatment.

‘Includes production reported without a breakdown by end use and estimates for nonrespondents.
5Data do not add to total shown b

Table 4.—Kentucky: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

District 1 District 2 District 3 District 4
Quantity Value Quantity Value Quantity Value Quantity Value

Use

Coarse aggregate (+1-1/2

inchy __ __________ 1,015 3,366 204 853 793 3,733 222 789
Coarse aggregate, graded?_ 1,345 4,552 1,336 5,437 4,288 17,100 1,197 4,057
Fine aggregate (-3/8 inch)® 382 1,246 386 1,508 896 2,623 563 2,143
Coarse and fine aggregates* 1,908 6,307 1,830 1,345 4,457 17,693 1,757 6,227
Other construction _ ____ 46 96 — __ 85 363 11 16
Agricultural® ________ 289 955 469 1,972 457 1,903 470 1,437
Chemical and metallur-

gical® ____________ . __ w w () () __ __
Special®____________ — - —— . ¢ ® - _—
Other miscellaneous _ _ _ _ 52 96 __ __ 3,181 22,008 __ __
Other unspecified® _____ 4,771 17,181 2,273 8,782 5,885 22,585 2,763 10,851

Total® __________ 9,807 33,798 6,499 25,897 20,041 88,007 6,983 25,520

W Withheld to avoid dxsclosmg company proprietary data; included with “Other unspecified.”
1Includes macadam, riprap and jetty stone, and filter stone.
cludes concrete aggregate (coarse), bituminous aggregate (coarse), bitumi surface-treat t aggregate, and

railroad ballast.

SIncludes stone sand (concrete), stone sand (bituminous mix or seal), and fine aggregate (screen).

“Includes graded road base or subbase, unpaved road surfacing, and crusher run or fill or waste.

5Im:ludes agncultural limestone.

facture, lime ture, flux stone, and sulfur oxide removal.

"Wnthheld to avoid disclosing company proprietary data; mcluded with “Other miscellaneous.”

®Includes mine dusting.

’Igg{l%es production reported without a breakdown by end use, estimates for nonrespondents, and data indicated by
sym
1°Data may not add to totals shown b of ind dent roundi

£,
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Other Industrial Minerals.—In 1987, ball
(4), common (12), and fire (1) clays were
produced at 17 mines and pits. Corbin Brick
Co. Inc., Whitley County, was purchased by
General Shale Products Corp., a subsidiary
of Marley PLC of the United Kingdom. In
Marion, Crittenden County, a new compa-
ny, CeraTech Inc., opened a plant to manu-
facture industrial and high-temperature ad-
vanced ceramics using ball clay. The firm
expected to produce about 2,000 short tons
of ceramics. Lime was produced by one
company with two operations in Mason and
Pendleton Counties. Most of the lime pro-
duced at the Mason County plant was used
in sulfur dioxide control applications. Out-
put of construction sand and gravel remain-
ed at the T-million-ton level for the fourth
consecutive year. Nugent Sand Co. pur-
chased Martin Marietta Corp.’s Milton pit
in Carroll County for an estimated $5 mil-
lion. The sale also included a fleet of barges
and plant equipment. Nugent also operated
dredges based in Trimble County on the
Ohio River.

METALS

A small quantity of zinc was recovered as
a byproduct at an underground limestone
mine in Jessamine County. The value of
that production is included in the State
total as given in table 1. Aluminum and
steel were the major metals manufactured
in the State. Production and value of these
commodities was proprietary.

Aluminum.—In December, Alcan Alumi-

MINERALS YEARBOOK, 1987

num Corp. decided to restart the third of its
three potlines, returning its Sebree smelter
to full capacity of 163,000 metric tons per
year. Alcan and the State’s other primary
aluminum producer, National Southwire-
Aluminum Co., were forced to pay an addi-
tional $7.1 million in October for electricity
charges to the Big Rivers Electric Corp. The
Franklin Circuit Court denied the two com-
panies’ request to place the funds in an
escrow account pending an appeal to the
Kentucky Public Service Commission on
the rate structure that ties electricity rates
to the market price for aluminum.

Iron and Steel.—Union workers at Arm-
co Inc., the largest employer of the Ashland
area with about 3,000 workers and the fifth-
largest employer in the State, approved a
concession package essentially lending the
company $22.5 million for the purchase of a
continuous-slab caster. Total cost of the
caster was estimated at $82.4 ‘million with
construction expected to be completed by
mid-1990. Armco decided on the moderni-
zation and expansion program because of
the opening and continuing construction of
three new Japanese automobile-manufac-
turing plants in Georgetown, KY; Smyrna,
TN; and Marysville, OH.

P;State Mineral Officer, Bureau of Mines, Pittsburgh,
2.Geologist, Coal and Minerals Section, Kentucky Geolog-

ical Survey, Lexington, KY.
3The Courier-Journal. Broad-Form Deed Ruling Favors

Some Landowners. July 3, 1987, § 1. M Hes
trip-Mining trictions

Lexi n Herald er.
Struck Down. July 8, 1987, p. 1.

*Mining Engineering. May 1988, v. 40, No. 5, p. 323.
SWork cited in footnote 4.
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Commodity and company Address Type of activity County
Alummnm (primary):
Alcan Alummnm Corp ______ Sebree, KY 42555 _ _ - Smelter _ _____ Webster.
N i Box M ———do ______ Hancock.
Co. Hawesville, KY 42348
Cement:
Kosmos Cement Co. Inc.? 2 ____ IB)lone Highway Plant__ ______ Jefferson.
x T
Imusvﬂle, KY 40272
Clays:
clay:
Kentucky-Tennessee Clay Co Box 449 Mines and plant _ Carlisle and Graves.
Mayfield, KY 42066
0Old Hickory ClayCo — — - —— Box 66 ———do ______ Graves.
Hickory, KY 42051
Common clay:
General Shale Products Corp Box 3547 CRS Mine and plant _ _ Jefferson and Whitley.
Johnson City, TN 37602
Kentucky Solite Corp_ — - —— Box 27211 ———do _____ Bullitt.
Richmond, VA 23261
U.S. Brick Inc., Sipple Div _ Box 567 ———do _____ Powell.
Stanton, KY 40380
Fire clay:
Ford Burchett Clay Co _ — — — Route 1, Box 850 Mine ________ Carter.
Olive Hill, KY 41164
Ferroalloys:
SKW AlloysInc_ . — Box 217 Plant ________ Marshall.
Calvert City, KY 42029
Graphite (synthetic):
Ashland Petroleum Co., Ashland, KY 41101 _____ —__do______ Boyd.
Carbon Fibers Div.
Sigri Carbon Corp — - —— - ———— Box 229 e do______ Fulton.
Hickman, KY 42050
Superior GraphiteCo _ - __ Box 535 ee—do Christian.
Hopkinsville, KY 42240
Iron and steel (pig iron):
ArmcoInc _ Middletown, OH 45202 _ _ _ ——_do______ Boyd.
Newport Steel Corpp— - — —— — = 9th & Lowell Sts. lants —___ ___ Campbell.
Lim Newport, KY 41072
e:
Dravo Lime Co., a subsidiary of One Gateway Center Mines and plants_ Mason and Pendleton.
Dravo Corp. Pittsburgh, PA 15222
Perlite (expanded)
International Permalite Co_ _ _ _ 300 North Haven Ave. Plant________ Boone.
Ontario, CA 91762
Sand and gravel:
Construction:
Evansville Materials Inc_ _ _ Box 249 Dredges ___ ___ Daviess.
Tell City, IN 47586
Martin Marietta Corp.2 ___ Box 30013 Pits_________ Carroll, Jefferson,
Raleigh, NC 27622 Oldham.
Northern Kentucky 11641 Mosteller Rd.- eendo ______ Boone.
ates Cincinnati, OH 45241
Nugent dCo.Inc _____ Box 6072 Dredges — —____ Trimble.
1833 River Rd.
Louisville, KY 40206
Industrial:
Industrial Supply House of Box 647 Pit - _____ Lewis.
Greenup Inc. 422 Harrison St.
Greemlp, KY 41144
Stone (crushed
The Kentucky StoneCo — — _ Box 7529 Underground Various.
Louisville, KY 40207 nimes, quarries,
ants.
Reed Crushed StoneCo — ————— Box 35 Quarry and plant Livingston.
Gilbertsville, KY 42044 P
Rogers GroupIne _ _ Box 310 Quarries and Bullitt, Christian,
Ri o %l;e%herdsvﬂle. KY 40165 plants. dol LlGrayson. Oldham,
Three Rivers RockCo _ — - X Quarry and plant ivingston.
Smithland, KY 42081 P
Vermiculite:
W.R.Grace&Co_ _ 62 Whittemore Ave. Plant________ Campbell.

Cambridge, MA 02140







The Mineral Industry of
Louisiana

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

By James R. Boyle! and Charles G. Groat?

The value of Louisiana’s nonfuel mineral of salt and shell, was second in Frasch
production in 1987 was $424.2 million, sulfur and fifth in sulfur recovered from oil
a decrease of $22.6 million, the second refineries. Salt and Frasch sulfur remained
straight year of declining values. The State the predominant nonfuel mineral commodi-
continued to lead the Nation in production ties produced in Louisiana.

Table 1.—Nonfuel mineral production in Louisiana*

1985 1986 1987 -
Mineral . Value . Value . Value

Quantity (i ovcands) QUARHY (thousands) VERHYY (thousands)

Clays — ———— -~ 334 $7,017 332 $7,670 357 $9,192

Gem stones_ _ — — — - — — - m——————— NA €1 NA 1 NA 1

Salt - 12,271 187,273 11,608 103,611 12,498 108,999
Sand and gravel:

Construction_ — — _ - ———— €15,000 €48,000 14,292 46,134 €12,200 €43,600

Industrial _ __ _—————— - 267 3,838 256 4,225 289 3,997

Stone (crushed)®_ _ _ — ————————— 4,820 25,956 5,400 €25,300 4,390 36,514

Sulfur (Frasch) __ thousand metric tons__ 1,698 w 1,602 w 1,458 w

Combined value of cement (masonry (1985,
1987), and portland), gypsum (1985, 1987),
lime, stone (crushed miscellaneous), and
values indicated by symbol W ________ XX 298,501 XX 259,857 XX 221,918

Total e XX 520,586 XX 446,798 XX 424,221

eEgtimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with
“Combined value” figure. XX Not applicable.

1Production as measured by mine shipments, sales, or marketable production (includi ption by prod s).

2Excludes certain stones; kind and value included with “Combined value” data.
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Table 2.—Nonfuel minerals produced in
Louisiana in 1986, by parish!

Minerals produced in

Parish order of value

Sand and gravel.

Salt, B

Sa.ndDo nd 1.
and gravel.

Clays.

Salt,

SandDo nd 1
and gravel.
Do.

East Baton Rouge _ _

East Feliciana _ ___ 3

Tberi Salt.

g:n]f;r g sglt' vel.
and gravel.

Do.
Salt.
Sand and gravel.

4
229
i

Salt, sand and gravel.
Salt.

Sand and gravel, clays.
Sand and gravel.

344

Stone (crushed), lime, gem
stones.

1 dities was

!No production of nonfuel mi
reggrteg for par;shes not hsted . .

ata not available by parish for minerals listed.

Trends and Developments.—The Louisia-
na economy, stagnant since 1982, improved
while the unemployment rate dropped from
nearly 15% in January to slightly less than
10% in December. However, nearly all
mineral-related sectors decreased in em-
ployment: Mining dropped nearly 10%; con-
struction, 8%; and stone, clay, and glass
dropped more than 5%.

Mineral-related industries producing an-
hydrous ammonia, chlorine, liquid hydro-
gen, and sulfuric acid expanded facilities at
a cost of $24 million. One new facility under
construction, a calcium chloride plant at

MINERALS YEARBOOK, 1987

Norco valued at $10 million, was scheduled
for completion in 1988.

Severance tax receipts for 1987, as report-
ed by the Louisiana Department of Reve-
nue, totaled slightly over $3.0 million, down
from $3.4 million in 1986. Minerals taxed
included brine ($54,000), gravel ($406,000),
salt ($275,000), sand ($623,000), shell
($254,000), stone ($6,000), and sulfur ($1.4
million). Only brine and sand had increased
values; the remaining commodities had
decreased values from those of 1986.

Minerals were the basic cargo handled at
the port at Burnside. The facility handled
3.6 million short tons of material in 1987 , up
slightly from 3.5 million tons in 1986. Min-
erals handled included alumina, bauxite,
cement, chrome, coal, coke, ferroalloys,
fluorspar, iron ore, manganese ore, pig iron,
rutile, vermiculite, and zircon. Major min-
erals shipped through the port at Lake
Charles included barite, cement, and crush-
ed stone.

Freeport-McMoRan Inc. purchased Agri-
co Chemicals Co. for $250 million; the pur-
chase included Agrico’s fertilizer facilities
at Donaldsonville, LA. Freeport constructed
a $3 million pilot plant, at its Convent
facility, to convert phosphogypsum, a waste
product, into sulfuric acid and synthetic
aggregate. The pilot plant was expected to
be operational in 1988. :

Legislation and Government Pro-
grams.—A joint Federal-State $45 million
project to deepen the Mississippi River from
40 to 45 feet was begun in July. The first
phase will deepen the channel from New
Orleans to Donaldsonville and will take a
year and a half. The second phase will
deepen the river to Baton Rouge. Deepening
of the channel will allow greater tonnages
of mineral raw materials to be imported
through the use of larger ships.

The Mineral Resources Institute of the
Louisiana State University received a grant
from the U.S. Bureau of Mines under title
III of Public Law 95-87. The law was design-
ed to encourage the training of mining
engineers and other scientists involved in
mineral-related studies.
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REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—Output of portland cement in-
creased while construction activities
decreased. A relatively small amount of
masonry cement was produced after no
output in 1986. Lone Star Industries Inc.,
the only cement producer in Louisiana,
installed a high-capacity conveyor system
capable of unloading 600,000 short tons per
year at its New Orleans terminal. Major
uses for portland cement were ready-mixed
concrete, concrete products, building mate-
rials, and highway construction. Imports of
cement and clinker amounted to 1,600,000
short tons.

Clays.—Common clay was the only clay
produced in Louisiana and was mined by
five companies at seven mines in five par-
ishes. Output increased slightly, and unit
prices increased from $23.10 per short ton
in 1986 to $25.75 per ton in 1987. Major use
was in the manufacture of lightweight ag-
gregates for use in concrete block and struc-
tural concrete. With demand tied closely to
construction activities, output remained at
a relatively low level. CRH PLC of Dublin,
Ireland, purchased Big River Industries Inc.
for $22 million. Big River was a major
producer of lightweight aggregate with
manufacturing plants in Alabama, Georgia,
and Louisiana. The Baton Rouge facility
marketed its products in a 10-State area in
the Southeast and barged material to
Minnesota and Illinois.

Lime.—Output of lime remained relative-
ly low while production decreased slightly
for. hydrated lime, but increased for quick-
lime; total output increased. USG Corp.
produced both quicklime and hydrated lime
from shells at its facility in New Orleans;
Dravo Lime Co. also produced both quick-
lime and hydrated lime at its plant in
Amelia. Output was used in water purifica-
tion and softening, road stabilization, and
petrochemicals.

Salt.—Louisiana continued as the leading
salt producer in the Nation with approxi-
mately one-third of the Nation’s output.
Production increased 7.7%, while unit value
decreased 2.4%. Ten companies recovered
salt at 11 operations in 9 parishes. Three
operations were underground mines, and
the remaining ones were solution mines.

Markets for salt remained stable at two
companies in the State, PPG Industries Inc.
and The Dow Chemical Co. Both expanded

their chlorine facilities. Chlorine and caus-
tic soda were the largest domestic markets
for salt, using about one-half of the Nation’s
output.

Sand and Gravel.—Louisiana produced
both construction and industrial sand and
gravel in 1987; total output decreased.

Construction.—Construction sand and
gravel production is surveyed by the U.S.
Bureau of Mines for even-numbered years
only; this chapter contains estimates for
1985 and 1987 and actual data for 1986.
Data for odd-numbered years are based on
annual company estimates. Estimates of
output of construction sand and gravel show
a decrease from that of 1986. The output
was tied to the relatively depressed econom-
ic conditions in the State and decreased
construction activities. Most operations
maintained output at less than capacity,
depending on proximity to and type of
construction activities. Ideal Basic Indus-
tries acquired Braswell Sand and Gravel Co.
Inc. of Shreveport and its tow subsidiaries,
which served the ready-mix, aggregate, con-
crete pipe, and concrete block markets in
the area.

Industrial.—Three companies produced
industrial sand from four parishes with
more output than in 1986; unit values,
however, decreased. Markets in the foundry
industry remained firm, while those in the
glass industry were weak.

Stone (Crushed).—Stone production is
surveyed by the U.S. Bureau of Mines for
odd-numbered years only; this chapter con-
tains actual data for 1985 and 1987 and
estimates for 1986. Data for even-numbered
years are based on annual company esti-
mates. Reported production of crushed
stone in 1987 decreased from that estimated
for 1986; unit prices increased. Shell
accounted for over 90% of the State’s total
crushed stone output; Louisiana remained
the leading producer of shell nationally.
Three companies produced shell in Orleans
and St. Mary Parishes at five operations.
Anhydrite was mined at one quarry in
Winn Parish. Crushed stone was used pri-
marily for coarse and fine aggregates, ce-
ment, and lime manufacture; anhydrite was
used mainly as a road base.

Environmental attacks on the shell indus-
try continued while the U.S. Corps of Engi-
neers completed its environmental impact
statement on the effects of shell dredging.
At yearend, the State renewed dredging
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leases, although the corps had not decided
to allow continued dredging of shells. In a
suit filed by the Sierra Club, a New Orleans
district court declared that ‘the State’s
leases with shell dredging companies were
invalid because bid laws were not followed;
the action was appealed to the circuit court
of appeals with no decision by yearend. To
fill the possible void if shell dredging were
stopped, several companies were developing
options to supply the Louisiana market.
Vulcan Materials formed a joint venture
with Mexico’s Grupo ICA to quarry stone in
the Yucatan Peninsula to ship to gulf coast
markets; two of the major markets are Lake

MINERALS YEARBOOK, 1987

Charles and New Orleans.

Ideal Basic Industries Inc. and Dravo
Basic Materials Co. were also studying the
feasibility of importing crushed stone from
Mexico and the Dominican Republic into
Louisiana markets. Dravo, in an agreement
with Cyprus Minerals Co., acquired Three
Rivers Rock Co. and Louisiana Limestone
Aggregates Inc. Three Rivers has a 4- to 5-
million-short-ton-per-year quarry in Ken-
tucky, while Louisiana Limestone has dis-
tribution yards in Baton Rouge, Houmas,
Knotz Springs, Lake Charles, and Morgan
City.

Table 3.—Louisiana: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate (+1-1/2 inch): Riprap and jettystone _______________________ 14 97
Coarse aggregate: Graded road base or subbase ________________ " """""""""~ 542 7,012
Special: Other unspecified® ________________________ """ """""""""" 3,834 29,405
Total 4,390 36,514

Includes shell and sandstone; miscellaneous stone withheld to avoid disclosi

proprietary data.

%Includes unpaved road surfacing, production reported without a breakdown by end use, and éstimates for

nonrespondents.
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Sulfur.—Louisiana ranked second nation-
ally in output of Frasch sulfur and fifth in
recovered elemental sulfur. Sulfur ship-
ments decreased for the third straight year,
but, in terms of value, remained the State’s
leading nonfuel mineral. Qutput remained
at a relatively low level because of the weak
demand for phosphate fertilizers. Freeport
Minerals Co. operated its Garden Island
Bay facilities at the mouth of the Mississip-
pi and its Grand Isle Mine 6 miles offshore;
its Caminada Pass Mine, another offshore
mine, was scheduled to produce sulfur in
early 1989. Freeport utilizes about 80% of

177

its output at its fertilizer plants in Convent
and Donaldsonville; most of the remainder
was used by the fertilizer industry at Tam-
pa, FL.

The U.S. Department of the Interior
planned a sulfur lease sale on tracts in the
central and western regions of the Outer
Continental Shelf in the Gulf of Mexico
early in 1988.

Nine oil companies recovered elemental
sulfur from nine refineries in seven par-
ishes. Output was 536,000 metric tons val-
ued at $51.1 million, compared with 527,000
tons valued at $57.4 million in 1986.

Table 4.—Louisiana: Sulfur produced and shipped from Frasch mines
(Thousand metric tons and thousand dollars)

Shipments
Year Production -
Quantity Value
1988 1,286 1,643 w
984 1,937 2,007 w
1986 _ 2,071 1,698 w
1986 _ 1,579 1,602 w
1987 1,369 1,458 w

W Withheld to avoid disclosing company proprietary data.

Other Industrial Minerals.—Imported
and domestic barite was crushed and
ground at eight plants in Louisiana for use
in oil and gas drilling; output increased over
that of 1986. Slightly more than 200,000
short tons of barite was imported through
the port at Lake Charles, most of which was
from China. Allied Signal Corp. and Texas
United Chemical Corp. produced synthetic
calcium chloride using hydrochloric acid
and limestone at plants in Baton Rouge and
Lake Charles; production and value increas-
ed. Synthetic calcium chloride was used in
concrete setup, dust control, oil and gas
drilling, road deicing, and other uses. TE-
TRA Resources Inc. started construction of
a $10 million calcium chloride pellet facili-
ty. The plant at Norco was expected to be in
operation by mid-1988. Louisiana was one of
two States with reported production of syn-
thetic calcium chloride. Agrico Chemical
Co. at Donaldsville and Freeport Chemical
Co. at Uncle Sam operated fluosilicic a-
cid facilities during the year. Freeport-
McMoRan purchased Agrico’s facility dur-
ing the year. National Gypsum Co. in Jef-
ferson Parish and USG Corp. in Orleans
Parish produced calcined gypsum from
crude material shipped into the State. Cal-
cined gypsum output and value increased

over that of 1986. Total annual capacity for
anhydrous ammonia was more than 7 mil-
lion short tons or more than 40% of nation-
al capacity. Of the 43 domestic producers
of anhydrous ammonia, 14 had facilities
in Louisiana. American Cyanamid Co.,
Westwego, expanded facilities at a cost of
more than $6 million; completion was ex-
pected by mid-1988. Crude perlite was
expanded by Filter-Media Co. Inc. of Loui-
siana at its facilities in Reserve, St. John
the Baptist Parish, from material shipped
into the State. Output of expanded perlite
increased while unit values increased. The
perlite was used as a filter aid, for insula-
tion, and in concrete aggregate. Vermiculite
was exfoliated by W. R. Grace & Co. at its
plant in New Orleans. Principal end uses
were in concrete and plaster aggregate,
horticulture, loose fill insulation, and block
insulation.

METALS

Aluminum.—Louisiana remained 1 of 17
States capable of producing aluminum; the
State’s facilities have been idle since 1983.
In 1987, Kaiser Aluminum & Chemical
Corp. wrote off the remaining 105,000 met-
ric tons per year of capacity at its closed
Chalmette smelter.



178 MINERALS YEARBOOK, 1987

Ormet Corp.’s alumina refinery at Burn-
side remained closed for the second straight
year. Ohio River Associates, the owner of
Ormet, stated that, if certain employee
concessions were made, the plant would
reopen.

Iron and Steel.—Bayou Steel Corp. oper-
ated the only minimill in Louisiana at
LaPlace. The minimill had a capacity of

700,000 short tons with a rolling capacity of

400,000 tons. Because of inexpensive barge
transportation costs, Bayou’s market area
extended to Chicago, IL, and Pittsburgh,
PA.

Nickel.—AMAX Inc. operated its metal
recovery facility at Braithwaite. After an 8-
week work stoppage, the refinery resumed
operations late in the year. Annual rated
capacity was 3 million pounds of molybde-
num, 4 million pounds of vanadium pentox-
ide, 40 million pounds of nickel cobalt resi-
dues, and 24 million pounds of aluminum
trihydrite.

A;State Mineral Officer, Bureau of Mines, Tuscaloosa,

2State geologist, Louisiana Geological Survey, Baton
Rouge, LA.

Table 5.—Principal producers

Commodity and company Address Type of activity Parish
Aluminum
Kaiser Alummum & Chemical Corp _ Box 1600 Plant ________ St. Bernard.
Chalmette, LA 70043
Cement:
Lone Star IndustriesInc ________ 515W. Greens Rd. ———edo_______ Orleans.
Houston, TX 77067
Clays:
Athens Brick Co.Inc__ _ ________ Box 70 Mines and plant _ _ Caddo.
Athens, TX 75751
Big River IndustriesInc_ __ ___ ___ Box 66377 Mine and plant _ _ Pointe Coupee.
Baton Rouge, LA 70806
ﬁaﬁonal GypsumCo_ __ ________ Box 128 Plant ________ Jefferson.
Westwego, LA 70094
USGCorp - - ______ 101 South Wacker Dr. —e—do_______ Orleans.
Chicago, IL 60606
DravoLimeCo _ _____________ 701111e l:(‘l.‘valieway Center ee—do_______ St. Mary.
t]
Pittsburgh, PA 15222
USGCorp - _____________ 101 South Wacker Dr. ———do_______ Orleans.
Salt: Chicago, IL 60606
Domtar Chemicals Inc., Shifto Salt Div 4825 North Scott Underground mine St. Mary.
Shiller Park, IL 60176
The Dow ChemicalCo _ _________ Midland, MT 48640 __ __ _ Brinewells __ __ _ Iberville.
International SaltCo __________ Clarks Summit, PA 18411_ Underground mine Iberia.
MortonSaltCo _ _____________ 110 North Wacker Dr. —e—do_______ Do.
ChxcaggOIL 60606
PPG IndustriesInc____________ Box 1 Brinewells _____ Calcasieu.
Lake Charles, LA 70604
Sand and vel .
Gifford-Hill & Co.Inc __ ________ Box 6615 Dredges, pits, Jefferson Davis,
Shreveport, LA 71136 plants. Rapides, Tangi-
pahoa, Webster.
Louisiana Sand and Gravel Co_ _ __ _ Box 963 Dredge and plant _ St. Helena.
Baton Rouge, LA 70821
Standard Gravel Co.Inc_ _ _ _ __ ___ Route 7, Box 53 Dredges and plants St. Tammany and
Franklinton, LA 70438 Washington.
Texas IndustriesInc___________ Box 5472 Dredges, pits, Beauregard,
Alexandria, LA 71301 plants. Grant, La Salle,
Ouachxta Rap-
ides, St. Tam-
many.
Swge (c harted): Dredging Co! Box 8005 Q d pl Wi
ontc] rain ingCorp — ____ X uarry and plant _ inn.
New Orleans, LA 70182
Southern Industries Corp_ _ _ __ __ _ Box 2068 Dredges _ _ _ __ __ Orleans and St.
Winn Rock In I\Bdfbggéuasesz Qu d pl wMary'
inn C 24 and plant _ inn.
Winnfield, LA 71483 any
Sulfur:
Native:
Freeport MineralsCo __ _____ 200 Park Ave. Frasch process _ _ _ Jefferson and
New York, NY 10166 Plaquemines.
Recovered:
Cities Service QilCo __ _ _____ Box 300 Refinery _ _____ Calcasieu.
Tulsa, OK 74102
ExxonCo. USA___________ Box 551 Plant ________ East Baton Rouge.
Baton Rouge, LA 70821
Vermiculite (exfoliated):
Grace&Co_____________ 62 Whittemore Ave. ———do_______ Orleans.

Cambridge, MA 02140




The Mineral Industry of
Maine

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

By Donald K. Harrison,! Walter Anderson,? and Michael E. Foley*

The value of nonfuel mineral production
in Maine in 1987 was $65.5 million, a $12.6
million increase over that of 1986. The
increase was primarily the result of increas-
ed consumption of construction aggregates,
notably crushed stone, cement, and con-

struction sand and gravel. Cement contin-
ued to account for the largest portion of
the State’s mineral commodity value, fol-
lowed by construction sand and gravel,
crushed stone, and dimension stone.

Table 1.—Nonfuel mineral production in Maine!

1985 1986 1987
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Clays - ____ thousand short tons_ _ 50 $100 46 $90 w w
Gemstones_ _ _ _ . _ _ __ ____________ NA €400 NA 200 NA $1,172
Sand and gravel (construction)
s thousand short tons__ 7,200 €18,000 8,572 22,843 €8,600 €22,100
tone:

_______________ do____ 1,459 5,114 €1,600 €4,400 2,010 7,532

Dimension _ _ __ __________ do____ w w w w 8 5,924
bined value of t glamet (abrasive),

g:at (1986), and values indicated by sym-
\w_ _ XX 17,494 XX 25,326 XX 28,729
Total __ __ __ XX 41,108 XX 52,859 XX 65,457

®Estimated. NA Not available.
“Combined value” figure. XX Not applicable.
1Production as m ed by mine ship

W Withheld to avoid disclosing company proprietary data; value included with

ts, sales, or mark

ble production (including consumption by producers).
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Table 2.—Nonfuel minerals produced in Maine in 1986, by county*

County

Minerals produced in order of value

Undistributed?

Sand and gravel, clays.

Sand and gravel (construction).

Sand and gravel (construction), clays.
Sand and gravel (construction), abrasives.
Sanc})z:)nd gravel (construction).

Cemem.;, sand and gravel (construction).
Sand and gravel (construction).

FEFFE

Sand al.ld gravel, peat.
Sam;)a:)nd gravel (construction).

Stone, éem stones.

INo production of nonfuel mineral c
2Data not available by county for minerals listed.

Trends and Developments.—In 1987, con-
struction activity in Maine remained strong
and was expected to continue into 1988.
Growth of all contract construction was up
nearly 60% since 1983, more than double
the national rate of 26%. Much of this
growth can be attributed to increased high-
way maintenance, a strong housing market,
and the many hydroelectric projects being
constructed on Maine’s rivers. As a result of
these construction increases, output of most
construction mineral commodities increas-
ed in 1987. Increases in quantity were
reported for crushed stone (26%) and ce-
ment (15%). Construction sand and gravel
production, which remained virtually
unchanged from that of 1986, was the high-
est reported since 1980.

Although there was no reported peat
production in Maine in 1987, the State is
expected to have North America’s first
peat-fired electric plant. Groundbreaking
ceremonies for a 22,800-kilowatt powerplant
were held in July at Deblois, with construc-
tion scheduled to be completed by the end of
1988. Fuel for the plant will be harvested
from the surrounding 1,200-acre Denbo
Heath peat bog. The $51 million project was
developed by Peat Products of America Inc.,
Bangor; -Ateliers de Constructions Electri-
ques de Charleroi, Belgium; and Transco
Energy Co., Houston, TX. Boston Edison Co.
will purchase the plant’s electrical output,
which will serve about 15,000 residential
and commercial customers.

Legislation and Government Pro-
grams.—Several laws were passed in 1987
that addressed solid and hazardous waste
disposal, ground water protection, and ra-
don, a naturally occurring, radioactive
gas believed to be a major cause of lung

dities was reported for counties not listed.

disease in the United States. Chapter 517
was signed in June to reorganize the Solid
Waste Law and to ensure safe management,
recycling, and disposal of solid wastes.
Chapter 65, Private and Special Law, also
became effective in June. The law provided
funding to accelerate collection of geologic
information relating to hazardous waste
disposal and geologic resources and hazards
assessment. With regard to low-level radio-
active waste, two bills were passed in 1987.
Chapter 530 created the Maine Low-Level
Radioactive Waste Authority, and chapter
233 coordinated the review process from
low-level radioactive waste between the De-
partment of Environmental Protection and
the Maine Land Use Regulation Commis-
sion. Other bills passed included chapter
491, which provided a comprehensive pro-
tection plan for the State’s ground water
resources; and Resolve Law, chapter 54,
which directed that a comprehensive exami-
nation of the health threat of radon and its
derivitives be undertaken.

The Maine Geological Survey (MGS), a
bureau of the Department of Conservation,
continued to map, interpret, and publish
geologic information and provide technical
assistance to the minerals industry, plan-
ning and regulatory agencies, and the gen-
eral public. During 1987, the MGS con-
ducted work on bedrock and surficial geo-
logical mapping, hydrology, and marine ge-
ology programs and earthquake monitoring.
The MGS also continued updating and ex-
panding the USGS Mineral Research Data
System (MRDS) file for the State of Maine.
MRDS is a computerized mineral data stor-
age and analysis system.

The issue of radioactive waste disposal
again received much attention in 1987.
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With the support of a special legislative
appropriation, the MGS conducted exten-
sive geological investigations of the State’s
two high-level nuclear waste candidate
sites. These investigations consisted of field
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mapping and geophysical studies in the
Bottle Lake Complex of eastern Maine and
photolineament analyses of both Bottle
Lake and the Sebago batholith in south-
western Maine.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Cement.—Maine continued to be the only
New England State that produced cement.
Dragon Cement Co. produced both portland
and masonry cement at a plant in Thomas-
ton, Knox County. Production of portland
cement increased almost 16% in 1987; ma-
sonry cement production remained essen-
tially the same. Cement was also shipped
into the State from out-of-State sources.
Shipments of portland cement totaled
361,000 short tons, and masonry cement
totaled 12,000 short tons. Most of the ce-
ment was utilized by ready-mixed concrete
companies and concrete production manu-
facturers.

Clays.—Morin Brick Co., the State’s only
producer of clay, mined common clay at
operations in Androscoggin and Cumber-
land Counties, primarily for use in brick
manufacture. In September, the company
applied to the Auburn Planning Board for a
permit to excavate an additional 49 acres
over a 50-year period in Auburn. The com-
pany needed the permit to assure a continu-
ing supply of raw material for its brick
plant.

Garnet.—Industrial Garnet Extractives
Inc. (GE) was one of four garnet producers
in the United States. IGE operated a mine
and plant near Rangeley, Oxford County,
and produced a wide range of garnet prod-
ucts, which were used mostly in sandblast-
ing and water filtration.

Gem Stones.—Maine ranked fifth in the
Nation in the value of natural semiprecious
and gem-quality specimens found. The
November-December issue of Rocks and

Minerals* was devoted entirely to Maine’s
minerals and mineral localities.

Perlite (Expanded).—Crude perlite ship-
ped in from New Mexico was expanded by
the Chemrock Corp. at a plant in Rockland,
Knox County. The expanded perlite was
sold locally, primarily as a filter aid.

Sand and Gravel (Construction).—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains estimates for 1985 and 1987 and actual
data for 1986. Data for odd-numbered years
are based on annual company estimates.

The estimated output of 8.6 million short
tons of construction sand and gravel re-
mained essentially the same as that of 1986.
Leading counties in order of output were
York, Cumberland, Aroostook, and Pe-
nobscot.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Crushed stone production and
value in 1987 increased 26% and 71%,
respectively. These increases reflected the
continuing strong demand by the construc-
tion industry, the primary users of aggre-
gate. The counties of Cumberland, Knox,
and Penobscot accounted for the majority of
stone produced. Types of stone quarried
were limestone, marl, traprock, and quartz-
ite. Leading uses were for cement manufac-
ture, concrete aggregate, and railroad bal-
last.

Table 3.—Maine: Crushed stone’ sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value
Coarse aggregate, graded. Concrete aggregate,coarse __ _ __ __ _ ________________ 436 1,143
Other miscellaneous? _ _ _ _ _ _ _ _ _ _ _ __ __ ____ _ - 770 1,465
Other unspecified® _ _ _ _ _ _ _ _ _ 804 4,924
Total _ _ o e 2,010 7,532

Includes limestone, quartzite, traprock, and marl.

2[ncludes agricultural limestone, poultry grit and mineral food, and cement manufacture.
SIncludes production reported without a breakdown by end use and estimates for nonrespondents.
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Dimension.—New England Stone Indus-
tries Inc. quarried dimension granite at
Crotch Island, Hancock County. In 1987,
output totaled nearly 8,000 short tons val-
ued at $59 million. Most of the stone was
used for veneer, flagging, curbing, and
rough blocks.

MINERALS YEARBOOK, 1987

P;State Mineral Officer, Bureau of Mines, Pittsburgh,
2State geologist and director, Maine Geological Survey,
Augusta, ME.
3Resource ad
gusta, ME.
38;5%]‘5 and Minerals. V. 62, No. 6., Nov.-Dec. 1987, pp.

istrator, Maine Geological Survey, Au-

Table 4.—Principal producers

Commodity and company Address Type of activity County
Cerment: 1 Box 191 Quarry and pl Kn
Dragon CementCo.* __ _ _____ X and plant_ _ 0X.
Thomaston, ME 04861
Clays:
MorinBrickCo _ __ ________ Mosher Rd. Pits and plants _ _ _ Androscoggin and
Gorham, ME 04038 Cumberland.
Garnet:
Industrial Garnet Extractives Inc Box 56A Mil__________ Oxford.
West Paris, ME 04289
Quarry__ . _____ Franklin.
Perlite (expanded):
Grefcolne ______________ Box 177 Plant __._______ Knox.
Thomaston, ME 04861
Sand and vel (construction):
. Crooker & Sons Inc _ _ _ R.F.D. 4, Old Bath Rd. Pitsand plants _ _ _ Lincoln and Sagadahoc.
Brunswick, ME 04011 '
Dragon ProductsCo _ ___ ____ Box 191 ———do _______ Androscoggin, Franklin,
Thomaston, ME 04861 Hancock, Somerset.
R.J.Grondin&Son ________ Rural Route 4, Box 65 Pits __________ Cumberland and York.
Gorha.m ME 04038 -
Lane Construction Corp.! ____ _ Box 627 ———do _______ Aroostook, Penobscot,
Presque Isle, ME 04769 ‘Waldo, Washington.
Madawaska Brick & Block Co _ _ R.D. 1, Bo. Pitand plant ____ Aroostook.
Madawaska ME 04765
Maine Department of Transpor- Augusta, ME 04333 ___ Pits and plants _ _ _ Androscoggin,
tation. Aroostook, Cumber-
land, Franklin, Knox,
Lincoln, Oxford, Pe-
nobscot, Piscataquis,
Sagadahoc, Somerset,
Waldo, York.
Portland Sand & Gravel Co. Inc _ Gray Rd. Pitand plant ____ Cumberland.
Cumberland, ME 04021
TileonIne __ ____________ Box 209 Pits and plants _ _ _ Cumberland, Somerset,
Fairfield, ME 04937 York.
White Bros.Inc _ _ _ ________ 95 Warren Ave. Pitandplant ___ _ Cumberland.
Westbrook, ME 04092
Stone:
Crushed:
Blue Rock Industries _ __ _ _ 58 Main St. Quarries and mill _ Cumberland and Kenne-
Westbrook, ME 04092 bec.
The Cook Concrete Co ___ _ 960 Ocean Ave Quarry and mill _ _ Cumberland.
Portla.nd ME 04103
Dragon Products Co_ _ __ _ _ Box 1 Quarries ____ __ _ Knox.
Thomaston, ME 04861
Lane Construction Corp __ _ Box 103 ———do _______ Aroostook and
Bangor, ME 04401 Penobscot.
Dimension:
New England Stone Indus-  Providence Pike Quarry _ __ _____ Hancock.
tries Inc. Smithfield, RI 02917

1Also stone.



The Mineral Industry of
Maryland

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

By L. J. Prosser, Jr.!

The value of nonfuel mineral production modities continued to increase, boosting
in Maryland in 1987 was $345 million. value to its highest mark in State history.
Output of all of the State’s mineral com-

Table 1.—Nonfuel mineral production in Maryland*

1985 1986 1987
Mineral R . )
Quantity (0 aeqy QUERSEY (oo isands) QUARHEY (o isands)
Cement (portland) _ thousand short tons_ _ w w 1,785 $89,799 1,829 $90,020
Clays — - do____ 2336 281,647 2362 21,757 383 1,940
Gemstones_ _ . ___ _ ______________ ) NA €2 NA 5 NA 5
Lime _________ thousand short tons_ _ 10 608 10 546 9 486
Sand and gravel (construction) — _ _ _do____  ©17,000 €58,000 18,173 86,925 €19,600 €92,900
Stone:
Crushed _ ______________ do____ 24,406 98,584  ©26,400 €126,000 30,136 151,579
Dimension — _ . __ do____ 18 1,218 €21 €1,286 23 ,516
Combined value of cement (masonry), clays
(ball clay, 1985-86), peat, sand and gravel
(industrial), and value indicated by sym-
bl W _ _ XX 98,215 XX 7,027 XX 6,688
Total _ XX 258,274 XX 313,345 XX 345,134

©Estimated. Not available. W Withheld to avoid disclosing company proprietary data; value included with
“Combined value” figure. XX Not applicable.

1Production as ed by mine shi ts, sales, or marketable production (including consumption by producers).

2Excludes certain clays; kind and value included with “Combined value” figure.
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Table 2.—Nonfuel minerals produced in Maryland in 1986, by county*
County Minerals produced in order of value
AnneArundel . ___ ______________________________ Sand and gravel (construction).
Baltimore __ _____________________________ Sand and gravel (construction), clays.
Baltimore City _ Sand and gravel.
Calvert _ __ i Do.
Caroline __ Do.
= Cement, clays.

Mary’s_
Somerset _ _ _
Washington _ _____

Wicomico___ _____________________________

San%i:)nd gravel (construction).

Do.
Cement, clays, lime.
Sand and gravel (construction), peat.
gimd and gravel (construction).
ays.
Sand and gravel (construction), clays.
Sam})a:nd gravel (construction).

Ce Do'n 1
ment, clays.
Sam})%ndgrﬁel.

Stone (érushed), gem stones.

No production of nonfuel mineral commodities was reported for counties not listed.

2Data not available by county for minerals listed.

Trends and Developments.—Beginning
in 1983 and continuing through 1987, de-
mand from the construction industry as a
result of the State’s expanding economy and
increasing population boosted mineral pro-
duction to unprecedented levels. Mary-
land’s combined output of crushed stone
and sand and gravel increased by 100% or
24.8 million short tons from 1982 to 1987.
The State’s population increased by 7%
during these 5 years; and the population
density (persons per square mile) increased
from 422 to 461, fifth highest in the Nation.

This sustained period of above-average
mineral production, coupled with a growing
populace, exacerbated the situation be-
tween environmental and mining concerns.
The mining industry, when planning to
expand or develop operations, was typically
required to address local concerns about the
impact of such actions. Balancing environ-
mental considerations and natural re-
sources development in land-use planning
has become increasingly difficult in Mary-
land; and, in many cases, the decision has
been finalized only through the courts.

Generally, expanding urbanization also
restricts resource availability when, be-
cause of inadequate land-use planning,
structures are built near or atop mineral
deposits. The consequences are increases in
both consumer cost and environmental
damage while creating or continuing adver-
sarial relationships between mineral pro-
ducers and the market community that uses

the mineral products.2

Legislation and Government Pro-
grams.—The Maryland Legislature re-
sponded to oil exploration in Chesapeake
Bay and the Potomac River by passing a
series of bills regulating drilling in the
State. These bills prohibited drilling for oil
or gas in Chesapeake Bay and its tribu-
taries, increased bond requirements and
liability insurance for companies drilling
for oil and gas in the State, and required an
environmental impact statement for oil and
gas projects sited on State lands. The legis-
lation was enacted after two major U.S. oil
companies conducted tests for oil using
sonar equipment.

The Maryland Geological Survey (MGS)
conducted geologic and mineral-related
studies at facilities in Baltimore. In 1987,
the MGS published a directory of mineral
producers in the State that listed locations
of more than 200 active mining operations.3

Maryland created a new government
agency primarily responsible for environ-
mental protection. The Maryland Depart-
ment of the Environment (MDE) assumed
the authority for air, water, waste, radia-
tion, and noise control programs previously
handled by the Office of Environmental
Programs, which was abolished. Depart-
ment of Natural Resources (DNR) responsi-
bilities for oil control, erosion and sediment
control, and stormwater management were
also transferred to the MDE.
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REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

Three mineral commodities—portland ce-
ment, construction sand and gravel, and
crushed stone—accounted for about 97% of
the value of mineral production in Mary-
land in 1987.

Cement.—Demand for portland cement
remained strong for the fourth consecutive
year. The State’s four plants operated at
about 95% of capacity.

Lehigh Portland Cement Co., Union
Bridge, requested permission from the DNR
Water Resources Administration to pump
ground water from a new limestone quarry
site near New Windsor. Ground water must
be removed before Lehigh can mine the
limestone, which is used in cement manu-
facture. Because of concern by local resi-
dents that ground water removal will affect
well water supplies or cause sinkholes, the
DNR, in cooperation with Lehigh, began a
study late in the year to determine the
impacts associated with quarry develop-
ment. Results from the study were not
expected until mid-1988.

Sand and Gravel (Construction).—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for

even-numbered years only; this chapter con-
tains estimates for 1985 and 1987 and actual
data for 1986. Data for odd-numbered years
are based on annual company estimates.

Output of construction sand and gravel
reached a record-high level for the third
consecutive year in 1987. Nationally, Mary-
land ranked 15th in the production of sand
and gravel. The price of sand and gravel in
Maryland was 30% above the U.S. average
in 1987 and second highest in the Nation at
$4.60 per short ton (plant f.0.b.).

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Maryland produced about 30.1 million
short tons of crushed stone in 1987, the
State’s highest total ever and the fourth
consecutive year of output in excess of 22
million tons. Previously, Maryland’s output
of crushed stone had peaked in 1979, when
21.6 million tons was produced. During the
4-year period of record-setting production,
the State averaged 25 to 30 expansions of
existing operations each year, according to
DNR’s Division of Surface Mining.*

Table 3.—Maryland: Crushed stone’ sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use

Quantity Value

Coarse aggregate (+1-1/2 inch):
Macadam
to)

Riprap and jettystone _ _ _ _ . __ _______________
l"‘ifter stone _ -

Coarse aggregate, graded:

Concrete aggregate, coarse _ _ _ _ . __ ———_________

Bituminous aggregate, coarse
Bituminous surface-treatment aggregate

Railroad ballast _ _

Fine aggregate (-3/8 inch):

Stone sand, bituminous mixorseal' - _ _ _ _ _________

Screening, undesignated
Coarse and fine

aggregates:
Graded road base and subbase _ _ _ _ _ _ ___________
Unpaved road sufacing — _ -
Crusherrunorfillorwaste  _ _ _ . __ —_
Other construction - _ _ _ _
Chemical and metallurgical: Cement manufacture__ __ __ _

Special:

Whiting or whiting substitute _ _ _ _ __ _________
Other fillers and extenders _ _ _ __ __ _————_______
Other miscellaneous® _ _ _ _
Other unspecified® _ _ _ _ _

________________________ 856 4,501
________________________ 919 4,399
________________________ 92 479
________________ 2,610 11,593
________________ 992 4,585

573 3,571
________________________ 104 616
________________________ 591 2,353
________________________ 466 2,440
________________________ 1,697 8712
________________________ 502 3,142
________________________ 4,283 17,890
________________________ 154 565
________________________ 2,660 7,914
________________________ 40 4,000
________________________ 100 6,000
________________________ 61 6,089
________________________ 13,396 61,733

30,136 4151,579

1Includes i +, granihe, dst:

2Includes lime manufacture and paper manufacture.

SInclues production reported with a breakdown by end use and esti

quartzite, shell, traprock, and other miscellaneous stone.

" d

for nonresp ts.

4Data do not add to total shown because of independent rounding.
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Table 4.—Maryland: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

v District 1 District 2 District 3
se
Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1-1/2 inch)*  __ w w 1,190 5,950 w w
Coarse aggregate, graded? ______ w w 2,578 12,306 w w
Fine aggregate (-3/8)° _ _ _______ 152 718 906 4,076 - __
Coarse and fine aggregates® _ w w 3,500 15,949 w w
Other construction _ _ . ___ _ - 2,275 8,848 135 5 3,104 16,499
Chemical and metallugical® _____ 731 ®) © 1,942 Q] - .
Special® ___ ______________ _ __ 220 17,000 . -
Other miscellaneous _ _ _ __ . ____ 3 1,804 __ __ — .
Other unspecified® _ __________ 405 2,075 12,480 61,773 510 4,083

Total™® ________________ 3,511 13,444 22,950 117,552 3,614 20,583

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

1Includes macadam, riprap and jetty stone, and filter stone.

2[ncludes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregates, and
railroad ballast. .

3Includes stone sand (bituminous mix or seal) and fine aggregate (screening).

“Includes graded road base or subb paved road surfacing, and crusher run or fill or waste.

SInclud t facture and lime manufacture.

6Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.”

TWithheld to avoid disclosing company proprietary data; included with “Other unspecified.”
8Includes whiting or whiting substitute, other fillers or extenders, paper manufacture, and roofing granules.
dent

®Includes production reported with a bteakdozvp by emi use and
of indep t roundi

DNy

for nonresp

1%Data may not add to totals shown b

The openings and expansions of quarries
by producers to meet the demands of the
construction industry have, been opposed,
in many cases by citizen groups. In some
instances, this forced producers to locate
farther from markets and increased haul-
age costs, the price of crushed stone, and
ultimately, the cost of construction.

In 1987, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents end-
use date for crushed stone produced in the
Maryland districts depicted in figure 1.

Other Industrial Minerals.—Production
of ball clay at a small operation in White
Marsh ceased in late 1986; common clay
used in brickmaking was produced at seven
pits in 1987. The State’s only lime producer,
S. W. Barrick & Sons Inc., Woodsboro, was

sold and announced plans to close the lime
manufacturing plant in 1988. Laurel Sand
& Gravel Inc., the new owner, retained the
former company name and intends to mine
high-calcium limestone at the site in 1988.
Two of the State’s four portland cement
producers also manufactured masonry ce-
ment at plants in Hagerstown and Union
Bridge. One company produced industrial
sand at a pit in Joppa, and one firm mined
peat at a bog near Accident.

P;State Mineral Officer, Bureau of Mines, Pittsburgh,

2Beeby, D. J. Aggregate Producers. Min. Eng., v. 40, No.
1, Jan. 1988, pp. 42-45.

3Brooks, J. R. Directory of Mineral Producers in
Maryland—1986, MD Geol. Surv. Inf. Circ. 45, 1987, p. 56.

4Evening Sun (Baltimore). Progress Brings Road and
Quarries. June 27, 1987, p. 5.

Table 5.—Principal producers

Commodity and company Address Type of activity County
Aluminum:
Eastalco Aluminum Co. (Alumax 5601 Manor Woods Rd. Reduction plant Frederick.
Inc.). Frederick, MD 21701
Cement:
Portland: X
Coplay Cement Co., (Société des 4120 Buckeystown Pike Quarry and Do.
Ciments Frangais). Lime Kiln, Box D plant.
Frederick, MD 21701
Portland and masonry:
Independent Cement Corp. (St. Box 650 ee—do_____ Washington.
Lawrence Cement Inc Hagerstown, MD 21740
Lehigh Portland Cement Co. BoxL _e—do_____ Carroll.
s (Heidelberger Zement AG). Union Bridge, MD 21791
lag:
Blue Circle-Atlantic! (Blue Box 6687 Plant (slag Harford.
Circle Industries PLC). Sparrows Point, MD 21219 cement).

See footnote at end of table.
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Table 5.—Principal producers —Continued
Commodity and company Type of activity County
Clays:
Common clay and shale:
Ba(l}:;)u)nore Brick Co. (Merry 9801 Rocky Ridge Rd. Pits and plants _ Baltimore and
3 i erick.
Maryland Clay Products Inc. irki . ——_—do_____ Frederick and
(Borden Brick & Tile Co.). Beltsville, MD 20705 Prince
Victor Cushwa & SonsInc _ _ _ Clearspnng Rd. & Route 68N Pit and plant _ _ Washil;ﬁge&n.
Wllha.msport MD 21795
Gypsum:
yplé)CdKlCtéo SCM Pigm Pl
rp., igments 5 ant_ __ __ _ _ Baltimore.
Div. Baltimore, MD 21226
cined:
National Gypsum Co., Gold 2301 South Newkirk St. ee—do_____ Do.
Bond Building Products Div. Baltimore, MD 21224
USGCorp_ —— __________ 500 %uarantine Rd. —e—do_____ Do.
’ Box 3472
Baltimore, MD 21226
Iron and steel:
Bethlehem Steel Corp ________ Sparrows Point, MD 21219 Mill (integrated) Do.
C.J. Langenfelder&Sons_ i Hi ee—do_____ Deo.
Lime:
S. W. Barrick & SonsInc ______ ‘Woodsboro, MD 21798 Queirry and Frederick.
plant.
Peat:
Garrett County Peat Products _ _ _ .F.D.1, Bog and plant _ Garrett.
Accident, MD 21520
Sand and gravel:
Construction:
Charles County Sand & Gravel Waldorf Industrial Center Pits and plant _ Anne Arundel,
Co.Inc. Box 548 Charles, St.
Waldorf, MD 20601 Marys.
Eastern AggregatesInc__ __ _ 10 South River Club House Rd. Pits and plants _ Anne Arundel
0776 and Prince
Georges.
Inland MaterialsInc ______ 4714 St. Barnabas Rd. ——_do_____ Prince Georges.
Temple Hills, MD 20748
land Rock Industries Box 273 Pit and plant _ _ St. Marys.
(Florida Rock Industries Leonardtown, MD 20650
Inc).
York Building Products Co. ——_do_____ Cecil.
Inc., Mason Dixon Sand &
Gravel Div.
Industrial:
Harford SandsInc_ __ _____ ——e—do_____ Harford.
Stone:
Crushed:
The Arundel Corp.2 _______ 5 Quarries and Baltimore,
Baltimore, MD 21204 plants. Frederick,
Harford.
Genstar Stone Products Inc.? _ Executive Plaza 4 ___do_____ Baltimore,
11350 McCormick Rd. rroll,
Hunt Valley, MD 21031 Frederick,
Harford.
Maryland MaterialsInc ____ Box W Quarry and Cecil.
North East, MD 21901 plant.
Rockville Crushed Stone Inc_ _ 407 ———do_____ Montgomery.
13900 Piney Meetinghouse Rd.
Rockville, MD 20850
Dimension:
Patapsco Natural Stone i . ce—do_____ Baltimore.
Quarry Inc. Marriottsville, MD 21104
Stoneyhurst Quarries_ _ _ _ _ _ 463 —e—do_____ Montgomery.
Bethesda, MD 20817
Weaver StoneCo ________ —e—do_____ Baltimore.
Titanium dioxide (pigments):
SCM Corp., SCM Pigments Chemical plant Do.
Div. Baltimore, MD 21226
Vermiculite (exfoliated):
W. R. Grace & Co., Construction 5 Plant_______ Prince Georges.
Products Div. Beltsville, MD 20705
Also common clay and shale.
2Als0 slag.

3Also sand and gravel.



The Mineral Industry of
Massachusetts

This chapter has been prepared under a Memorandum of Understanding between the
Bureau of Mines, U.S. Department of the Interior, and the Commonwealth of
Massachusetts, Executive Office of Environmental Affairs, for collecting information on

all nonfuel minerals.

By Donald K. Harrison! and Joseph A. Sinnott?

The value of nonfuel mineral production
in 1987 was $176.5 million, a $42.1 million
increase compared with that of 1986. The
combined value of crushed stone and con-
struction sand and gravel, the State’s two

leading mineral commodities, accounted for
87% of the value of mineral production. The
State ranked fourth of 36 States that pro-
duced dimension stone, up from fifth in
1986.

Table 1.—Nonfuel mineral production in Massachusetts?

1984 1985 1986
Mineral . Value : Value . Value
Quantity (hoyeands) UENHY  (housands) LAY (thousands)

Clays - - _____ thousand short tons_ _ 265 $1,388 140 $871 w w

Gemstones_ _ _ _ __ _______________ NA w NA w NA $1

e —________ thousand short tons_ _ 159 10,935 w w w w

Sand and gravel:
Construction_ _ _ _ _________ do-___  ©14,900 €47,500 19,200 60,464  ©21,800 €75,300
s Industrial ______________ do____ w w 45 739 56 922
tone:

Crushed _______________ do_ ___ 9,354 42,881  ©10,000 €50,000 14,907 78,969

Dimension _ ___ __________ do____ 13 18,724 €79 €14,928 17 12,747
Combined value of peat and values indicated

bysymbol W _ _ _ _ ______________ XX ki XX 7,395 XX 8,583

Total XX 117,205 XX 134,397 XX 176,522

NA Not available.

W Withheld to avoid disclosi

proprietary data; value included with

®Estimated.
“C:meined value” figure. XX Not applicable.
Production as

ed by mine shi ts, sales, or marketable production (including consumption by producers).
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Table 2.—Nonfuel mineral production in
Massachusetts in 1986, by county?

Minerals produced

County in order of value

Sand and
Lime, sand and gravel.
Sam})z:)nd gravel.

avel.

FEFFFES

Sand and gravel, clays.
Sand and gravel, peat.
Stone, gem stones.

!No production of nonfuel mineral commodities was
reported for counties not listed.
ata not available by county for minerals listed.

Trends and Developments.—Acid rain
.and concern about the State’s land, water,
and air resources continued to be major
environmental priorities. As early as 1983,
a three-phase acid rain monitoring project
was set up as part of a 14-year study of the
effects of acid rain on the State’s water
bodies. The preliminary findings, released
in 1986, indicated that 6% of the State’s
streams and ponds was acidified, an addi-
tional 16% was in critical condition, and
60% was vulnerable to the effects of acid
rain. Only 18% of water bodies was deter-
mined to be protected from acidification by
natural acid neutralizers such as lime-

stone.

In 1987, at least two multimillion-dollar
contracts were awarded to a Massachusetts
firm to study the effects of acid rain. The
Environmental Protection Agency (EPA)
awarded an $8.4 million contract to Envi-
ronmental Research and Technology Inc.
(ERT), Concord, MA, to study acid rain
deposition at 35 sites in the Eastern United
States. The Electric Power Research Insti-
tute also awarded ERT a 5-year $13.5
million contract on a similar acid deposi-
tion measurement program at 23 sites in
North America. The information data base
from the studies will then be used by
industry and government to aid in the
decisionmaking process for acid rain con-
trol.

Although overall construction activity in
the State was expected to level off or
decline from the record levels of the previ-
ous 5 years, commercial, industrial, and
residential construction in and around
Boston was expected to boom. In the com-
mercial and industrial sectors, at least two
major projects had been set in motion or
will be undertaken shortly. One project

was the $4 billion Boston urban highway
project, one of the largest type projects ever
attempted. Over the next 10 years, the
Massachusetts Turnpike within the city
limits will be extended, a third tunnel will
be dug under Boston Harbor and the Cen-
tral Artery, and an elevated highway will
be replaced by an underground roadway.
Construction of the project itself, beginning
with the tunnel, was scheduled to start in
1990, but related construction in 1989. An-
other multibillion-dollar project being un-
dertaken was a $6.1 billion, 11-year cleanup
of Boston Harbor, considered to be the most
polluted harbor in the Nation. This project
will require the construction of new sewer
systems and possible construction of a new
highly advanced tertiary sewage plant
treatment system like the one currently in
operation in Washington, DC. That plant
cost $500 million in 1981. Both the highway
reconstruction project and the Boston Har-
bor cleanup, coupled with the anticipated
continuing growth of other construction in
and around Boston, should create additional
demand for construction aggregates, princi-
pally crushed stone, construction sand and
gravel, and cement.

Anticipating an increase in demand for
cement in New England, Coastal Cement
Co. completed construction of a new $7
million, 40,000-ton-capacity cement storage,
distribution, and packaging facility in the
Port of Boston. Coastal Cement, a subsid-
iary of Cementos del Norte, a consortium of
three Spanish cement producers, planned
to distribute Spanish-produced cement
throughout New England.

Legislation and Government Pro-
grams.—In September, the Massachusetts
attorney general announced that Mas-
sachusetts had joined four other Northeast-
ern States (Connecticut, New Jersey, New
York, and Vermont) and the Natural Re-
sources Defense Council in petitioning for a
full review of air-quality regulations pro-
mulgated by EPA. The petition, filed in the
U.S. Court of Appeals in the District of
Columbia, challenges recent action by EPA
in establishing a new ambient air-quality
standard for particulate matter. The specif-
ic concern of Massachusetts was that EPA
explicitly postponed imposing any controls
on particulates that impair visibility and
cause acid rain.

In an effort to influence Federal legisla-
tors, the leaders of nine major environmen-
tal organizations based in New England
went to Washington, DC, in September to
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meet with members of the New England
congressional delegations. Ten legislative
issues were identified as environmental pri-
orities for the 100th Congress. Among the
issues identified were acid rain, offshore
drilling, land protection, clean air regula-
tion, and solid waste management.

In the advanced materials sector, Norton
Co., Worcester, began a 2-year $800,000
contract with the U.S. Department of Ener-
gy’s Oak Ridge Laboratory, Oak Ridge, TN,
for the development of ceramic-to-ceramic
joining of heat engine components. Ceramic
components in engines, especially for aero-
space applications, have advantages when
compared with existing steel or superalloy
parts in such critical areas as reduced
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weight and better heat, corrosion, and wear
resistance. Norton will focus on silicon ni-
tride and silicon carbide ceramics in the
development effort. The program will con-
centrate on materials research, with actual
component production slated for possible
further contract extensions.

Under the ongoing State Mining and
Mineral Resources Research Institute Pro-
gram Act, the U.S. Bureau of Mines award-
ed an allotment grant of $138,000 to the
Massachusetts Institute of Technology to
support basic research in the mineral sci-
ences. Under stipulations of the act, the
State had to match the grant to the univer-
sity on a 2-to-1 basis.

REVIEW BY NONFUEL MINERAL COMMODITIES

INDUSTRIAL MINERALS

In this section, nonfuel mineral commodi-
ties that were mined in Massachusetts in
1987 are discussed. Quantity and value data
for these commodities are given in table 1.

Lime.—The value of lime production tra-
ditionally has ranked third or fourth of all
the minerals mined in the State. Both
quantity and value of lime sold in the State
were withheld in 1987 because of their
proprietary status. Two companies contin-
ued to manufacture lime in Berkshire Coun-
ty from locally quarried limestone. The lime
was shipped within Massachusetts and to
New York, Connecticut, and other States
for use by the agricultural, chemical, and
construction industries.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains estimates for 1985 and 1987 and actual
data for 1986. Data for odd-numbered years
are based on annual company estimates.

In 1987, construction sand and gravel was
the second leading mineral commodity pro-
duced in terms of value; this value account-
ed for more than 50% of the State’s total
mineral value. Nearly 120 companies mined
construction sand and gravel in 13 counties.
Main uses for the material were for con-
crete aggregate, road base and coverings,
and fill.

During 1987, numerous hearings were
held in at least three dozen towns concern-
ing sand and gravel operations. Most of
these hearings were the result of citizen
concern about excessive noise, increased

truck traffic, excessive dust, and contamina-
tion or disruption of the community’s water
wells. These hearings often resulted in new
or stricter zoning laws being passed. Be-
cause of these new restrictive zoning laws,
competition from other land developers,
urban sprawl, and environmental regula-
tions, many producers could not enter the
market; others were forced to close, move
elsewhere, or restrict their operations. This
caused higher production costs, which were
passed on to the consumers in the form of
higher raw material costs. This is evident
when the 1986 production and value of sand
and gravel were compared with those of
1987. Even though production rose only 8%
in 1987, value increased nearly 41% during
the same period.

Industrial.—Industrial sand was mined
by two companies in Middlesex and Ply-
mouth Counties, primarily for use in mold-
ing and core and sandblasting.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Crushed stone was the State’s
leading commodity produced, accounting
for 45% of the State’s total mineral value.
The production of 14.9 million short tons
represented the highest level of production
in the State’s history. Traprock (basalt)
accounted for the majority of the stone
produced, followed by granite and lime-
stone. Major uses were for road construc-
tion and concrete aggregate.

The issuance of mining permits for crush-
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ed stone, like sand and gravel, came under silt control. The results were that, despite
local control. As in the case of sand and historic production. levels, some operators
gravel operations, stone operators came un- were forced to halt blasting and crushing
der attack primarily by citizens’ groups operations and that others were denied
complaining about noise, dust, blasting, and permission to continue operations.

Table 3.—Massachusetts: Crushed stone! sold or used by producers in 1987, by use
' (Thousand short tons and thousand dollars) '

Use Quantity Value

Coarse aggregate (4-1-1/2 inch):

Riprap and jetty stone 71 484
ilterstone _________ 42 294
Coarse aggregate, graded:
Concrete aggregate, coarse _ 1,175 7,494
Bituminous aggregate, coarse _______ 939 6,739
Bit surface-treat 372 3,702
Railroad ballast._ _ 27 212
Fine aggregate (-3/8 inch):
Stone sand, concrete _ _ _ _ _ 211 1,365
Stone sand, bituminous mixorseal _ _ _ _ _ ___ _ _ __ ___ o ___ 473 2,326
ning, undesignated __ ___ 146 119
Coarse and fine tes:
Graded road base andsubbase _ _ _ _ __ _ _______________ _____ ______________ 357 2,244
Terrazzo and ex aggregate 21
Crusher run or fill or waste _ _ 799 5,267
Other construction® _ _____________ 714 4,849
Other miscellaneous® __ ____ ______________________ _ 739 4,113
Other unspecified® __ _ _ _ _ _ _ _ ____ 8,820 39,159
Total® _ _ _ 14,907 78,969
W Withheld to avoid disclosing company proprietary data; included with “Other construction.”
Includes granite, limest: traprock, and other miscellaneous stone.
2Includes madacam, coarse aggregate (graded), and unpaved road surfacing. . .
3Im:lude;s a’ﬁncultuml hmestone and a minor amount in poultry grit and mi 1 food, lime facture, flux stone
halt fillers or exts

‘Includes production reported without a breakdown by end use and stimates for nonrespondent:
5Data may not add to totals shown b of i

Table 4.—Massachusetts: Crushed stone sold or used by producers in 1987,
by use and district

(Thousand short tons and thousand dollars)

Use District 1 District 2 District 3
Quantity Value Quantity Value Quantity Value

Coarse aggregate (+1-1/2 inch)* __ _ v w w w 52 352
Coarse aggregate, graded® ______ w w 2,365 17,243

Fine aggregate (-3/8)% _ ________ w w w w 698 3,652
Coarse and fine aggregates® _____ w W w 1,019 6,452
Other construction _ _ __ _______ 213 1,235 638 4,919 363 1,843
Agricultural® ______________ (w] ©® - - _ -
Chemical and metallurgical? _ _ __ _ ® © — __ - __
Special® _ ________________ ©) - - __ __
Other miscellaneous _ _ _ _______ 736 4,113 - - __ -
Other unspecified® _ __________ 1,383 4,820 878 3,979 6,560 30,361

Total®® ________________ 2,334 10,168 1,516 8,897 11,056 59,904

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

;Ec{uges macadam, riprap and jetty stol:xe, and filter stone.
cludes concrete aggregate (coarse), bituminous aggregate

railroad ballast.

3Includes stone sand (bituminous mix or seal) and fine aggregate (screening).

“Includes graded road base or subbase, unpaved road surfacing, and crusher run or fill or waste.

SIncludes agricultural limestone and poultry grit and mineral food.

SWithheld to avoid disclosing company proprietary data; included with “Other miscellaneous.”

7Includes lime manufacture and flux stone; included with “Other unspecified

8Includes asphalt filler.

*Includes production reported with a breakdown by end use and stimates for nonrespondent:

1°Data may not add to totals shown b

Y it 4

surface-tre: t ager , and
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Dimension.—Massachusetts ranked
fourth nationally in dimension stone out-
put, up from fifth in 1986. Dimension gran-
ite was quarried in Berkshire, Middlesex,
and Plymouth Counties primarily for cur-
bing. A small amount of dimension marble
was also quarried and sold as rough blocks.

In 1985, the U.S. Bureau of Mines began
compiling crushed stone statistics by dis-
tricts for some States. Table 4 presents end-
use data for crushed stone produced in the
three Massachusetts districts depicted in
figure 1.

Other Industrial Minerals.—Two compa-
nies continued to produce common clay
from two operations in Plymouth County.
The clay was used primarily for the manu-
facture of face brick. Reed-sedge peat was
produced by one company in Worcester
County for agricultural purposes.

In addition to the commodities listed in
table 1, the production and value of some
processed or manufactured mineral com-
modities were also surveyed by the U.S.
Bureau of Mines. Norton Co., the world’s
leading manufacturer of abrasives, pro-
duced bonded and coated abrasives at its
plant in Worcester. During the year, the
company announced that it would move its
alumina-zirconia manufacturing facilities
from Worcester to a newly expanded $6
million plant in Niagara Falls, Ontario,

MINERALS YEARBOOK, 1987

Canada. Washington Mills Abrasive Co.,
North Grafton, processed emery from a
mine in New York for use as a nonslip
additive for floors, pavements, and stair
treads; and Dresser Industries Inc., General
Abrasive Div., Westfield, produced alumi-
num oxide and silicon carbide abrasives for
the grinding wheel, coated abrasive, refrac-
tory, and metallurgical industries. Two
companies, both in Lowell, Middlesex Coun-
ty, produced high-modulus graphite fiber
used primarily by the aerospace industry.
Raw mineral products were also imported
into the State for further processing.
Crude gypsum shipped into the State from
company-owned mines in other States and
Canada was calcined by USG Corp. near
Boston and made into wallboard for the

'New England market. Crude perlite, mined

in New Mexico, was expanded by Whitte-
more Products Inc. at a plant in Essex
County. The expanded perlite was used in
lightweight aggregate and as a horticultur-
al medium. W. R. Grace & Co. exfoliated
vermiculite at its Easthampton plant in
Hampshire County for use in insulation and
fireproofing.

P‘;State Mineral Officer, Bureau of Mines, Pittsburgh,

2State geologist, Executive Office of Environmental
Affairs, Boston, MA.

Table 5.—Principal producers

Commodity and company Address Type of activity County
Clays:
K-FBrickCo.Inc __________ River St. Pit________ Plymouth.
Mlddleboto, MA 02346
Stiles & Hart Brick Co__ ___ __ Box 367 Pit________ Do.
Bridgewater, MA 02324
Graphite (synthetlc)
veoCorp . _ __ __________ 1275 King St., Box 9000 Plant ______ Middlesex.
Greenwich, CT 06836
The Stackpole Corp ________ Foundry Industrial Park —edo ____ Do.
Lowell, MA 01852
Gypsum (calcined):
USGCorp — - ____ 101 South Wacker Dr. —e—do ____ Suffolk.
Chicago, IL 60606
Lime:
Lee LimeCorp.*_ _ _ ________ Marble St. Plant and Berkshire.
Lee, MA 01238 quarry.
PfizerInc! _____________ 260 Columbia St. ——_do ____ Do.
Adams, MA 01220
Peat:
Sterling Peat Co __ __ ______ Sterling Junction, MA 01565 _ Bog - ______ Worcester.
Perlite (expanded):
Whittemore Products Inc _ __ _ _ Dundee Park Plant ______ Essex.

Andover, MA 01810

See footnote at end of table.
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Table 5.—Principal producers —Continued
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Commodity and company Address Type of activity County
Sand and gravel:
Construction:
E. L. DauphinaisInc _____ 160 Worcester St., Box 488 Pits _______ Worcester.
North Grafton, MA 01536
‘Kimball Sand Co.Inc_ _ _ __ Providence Rd., Box 29 ———do ____ Do.
Mendon, MA 01756
S. M. Lorusso & Sons Inc_. _ _ 331 West St. ———do ____ Norfolk.
Walpole, MA 02081
Rosenfeld Concrete Corp_ _ _ Drawer E ———do ____ Worcester.
Milford, MA 01757
San-Vel Concrete Corp_ _ _ _ Ayer Rd. Pit________ Middlesex.
Littleton, MA 01460
Industrial:
Holliston Sand Co. Inc _ _ _ _ 303 Lowland St., Box 97 Pit________ Do.
Holliston, MA 01746
Whitehead Bros. Co_ _ __ _ _ Box 259, River Rd. Pit________ Plymouth.
Leesburg, NJ 08327
Stone:
Crushed:
John S. Lane & SonInc __ _ 730 East Mountain Rd. Quarries _ _ _ _ Berkshire, Hampden,
Westfield, MA 01085 ampshire.
S. M. Lorusso & Sons Inc_ _ 331 West St. e—e—do ____ Middlesex, Norfolk,
Walpole, MA 02081 Suffolk.
Simeone Corp _ - _______ 1185 Turnpike St. ——_do ____ Bristol and Norfolk.
Tilcon I SBt:ug{::o . MA 02072 Quarry B 1
ilconIne_ _____ ______ x114  Quarry _____ ristol.
72 South Main St.
Acushnet, MA 02743
Trimount Bituminous 1935 Revere Beach Parkway Quarries ___ _ Essex.
Products Co. Everett, MA 02149
Dimension:
Fletcher Granite Co_ — _ _ _ _ West Chelmsford, MA 01863 _ Quarry _ ____ Middlesex.
Williams Stone Co. Inc _ _ _ _ Box 278 ———do ____ Berkshire.
East Otis, MA 01029
Vermiculite (exfoliated):
W.R.Grace&Co__________ 62 Whittemore Ave. Plant ______ Hampshire.

Cambridge, MA 02140

1 Also stone






The Mineral Industry of
Michigan

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 Division,
M?chiilan Department of Natural Resources, for collecting information on all nonfuel
minerals.

By James J. Hill!

Michigan’s nonfuel mineral production
was valued at nearly $1.4 billion in 1987,
surpassing the 1986 value by over 10%. The
State ranked fifth nationally in mineral
production value and contributed 5% to the
U.S. total. Michigan was the Nation's lead-
ing producer of calcium compounds, crude
gypsum, iron oxide pigments, and magne-

sium compounds. It ranked second in pro-
duction of bromine, iron ore, peat, and
industrial sand, and third in output of
construction sand and gravel. Increased out-
put of iron ore, followed by salt, crushed
stone, and copper, accounted for most of the
State’s value increase. Metallic minerals
(copper, gold, iron ore, and silver) made up

Table 1.—Nonfuel mineral production in Michigan!

1985 1986 1987
Mineral . Value : Value : Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Cement:
Masonry _____ thousand short tons_ _ w w 257 $17,026 263 $23,004
Portland _ ______________ do____ w w 4,713 216,120 4,755 207,332
Clays — o ____ do____ 1,477 $5,514 1,402 5,684 1,333 5,338
Gemstones_ _ __ _ ___ . _________ NA €15 NA 25 NA 25
Gypsum__ __ ____ thousand short tons__ 1,772 11,883 1,979 11,052 1,977 12,190
Iron ore (usable)
thousand long tons, gross weight_ _ 12,629 w 10,957 w 12,312 w
Lime _________ thousand short tons__ 535 24,790 556 217,257 569 30,320
Peat ________ 5,414 324 6,599 281 5,290
Salt ________ 71,224 w w w w
Sand and gravel:
Construction__ ___________ €93,000 42,514 91,886  ©42,800 105,300
s Industrial ______________ 25,469 3,343 29,493 2,792 22,451
tone:
Crushed ________ 95,953  ©27,800 €83,900 37,909 109,514
Dimension __ _______ 113 €6 €148 w w
Combined value of bromine, ium chloride
(natural), copper, gold, iodine (1985), iron
oxide pi; ts (crude), ium com-
pounds, silver, and values indicated by
symbol W _ ___________________ XX 1,053,672 XX 750,393 XX 844,846
Total ___ _______ XX 1,387,047 XX 1,239,583 XX 1,365,610

®Estimated.  "Revised.
intl:luded with “Combined value” figure.

Pr as d by mine shif

NA Not available. W Withheld to avoid disclosing company proprie data; value
XX Not applicable. prietary
ts, sales, or mark

h, 1

pr tion (includi ption by producers).
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Table 2.—Nonfuel minerals produced in Michigan in 1986, by county*

County Minerals produced in order of value

Alger_ _ _ _ _ _ _ _ _ o __ ‘Sand and gravel (construction).

Sand and gravel (construction), peat.

Cement, clays, sand and gravel (construction).
San%z:nd gravel (construction).

Do.
Do.
Cement, lime.
Sand and gravel (construction).
Sand (industrial), sand and gravel (construction).
San%ind gravel (construction).

Do.
Cement, sand and gravel (construction).
c})%nd gravel (construction).

Do.
Sand and gravel (construction), peat.
Ss.n%a;nd gravel (construction).

Do.
Sand and gravel (construction), peat.
Sand and gravel (construction).

Gogebic

GrandTraverse — __ __ ___ ________________

FEFFE

Sand and gravel (construction), lime.
Sand and gravel (construction, peat.
Sand and gravel (construction).
Gypsum, sand and gravel (construction).
San(})%nd gravel (construction).

Do.

Do.
Sand and gravel (construction), gypsum.
Sand and gravel (construction):
Sand and gravel (construction), calcium chloride, peat.
San%%nd gravel (construction).

Do.

Do.
Sand and gravel (construction), sand (industrial).
Sand and gravel (construction).
Magnesium compounds, salt, bromine, sand and gravel
(construction). . :
Iron ore, gold, sand and gravel (construction), iron oxide
pigments, silver.
Calcium chloride, magnesium compounds, lime, bromine,
sand (industrial).
Peat, sand and gravel (construction).
Sand and gravel (construction).
Calcium chloride, magnesium compounds, bromine.
Sand and gravel (construction).
Cement, clays, peat.
d and gravel (construction).
Sand (industrial), sand and gravel (construction).
Sand and gravel (construction).
d and gravel (construction), peat.
Sand (industrial), sand and gravel (construction).
Sand and gravel (construction).
Copper, silver, sand and gravel (construction).
Sanc};)nd gravel (construction).

Do.
Sand and gravel (construction), sand (industrial).
Sam})z:)nd gravel (construction).

Lime, sand and gravel (construction).

Salt, sand and gravel (construction).

Peat, sand and gravel (construction).

Peat, sand and gravel (construction), lime.

Sand and gravel (construction).

Peat, clays, sand and gravel (construction).

Sand and gravel (construction), sand (industrial), lime.

Sand (industrial), sand and gravel (construction).

Sand and gravel (construction).

Cement, lime, sand (industrial), sand and gravel (construc-
tion), clays.

Sand (industrial), sand and gravel (construction).

Stone (crushed and dimension), gem stones.

el

1No production of mineral dities was reported for counties not listed.
2Data not available by county for minerals listed.
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419% of the State’s mineral value. Cement
was the leading industrial mineral commod-
ity in terms of value, followed by crushed
stone, construction sand and gravel, magne-
sium compounds, salt, and calcium chloride.
Output declined for calcium chloride, clays,
gold, gypsum, peat, and industrial sand.
Production increased for all other mineral
commodities mined in the State except
bromine, which remained at about the same
level as in 1986.

Employment.—The Michigan Employ-
ment Security Commission reported the
State’s unemployment rate as 8.2% in 1987,
down from 8.8% in 1986. In the Upper
Peninsula, unemployment was at 10.6%,
nearly 21% below the 13.4% rate reported
in 1986. Statewide, employment in mining
reached 9,800 persons, a 2% increase over
that of 1986. Mining employment in the
Upper Peninsula was 3,400 persons, about
6% more than the 3,200 persons reported in
1986. No strikes were reported in the State’s
mining industry in 1987.

Exploration Activities.—In May, the
State held its fifth metallic minerals lease
sale offering more than 7,600 acres in Iron,
Marquette, and Menominee Counties. Eight
bidders were registered in the sale, and four
bidders were successful in placing high bids
on a total of 2,608.34 acres. Bonus paid was
$28,613.60, an average of $10.96 per acre.
Bids ranged from $1.27 to $20.10 per acre,
with the highest bid received for a 40-acre
tract in Mansfield Township, Iron County.
Iron County received the greatest attention
in the sale with 1,295.80 acres leased. A

summary of the sale follows:

Successful bidder Acres Bonusbid
Callahan Mining Corp _ _ 880.00 $9,876.80
ExminCorp ________ 1,302.30 12,890.10
Kerr-McGee Corp_ _ _ _ _ 160.00 4,008.00
Jack Murphy _______ 266.04 1,838.70

Total __________ 2,608.34 28,613.60

Source: Michigan Natural Resouces Commission.

At yearend, Michigan had 20,837 acres of
State-owned mineral land under lease for
metallic minerals. Total income from leas-
ing realized by the State since 1982 was
more than $1.4 million.

On January 26, 1987, administrative rules
governing nonmetallic minerals became ef-
fective. No public sales of nonmetallic min-
eral leases were held during 1987, although
one company received a direct lease for
sand and gravel resources.
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Drilling was conducted by 10 entities in
the Upper Peninsula during 1987 with most
of the activity focused on base and precious
metals and diamonds. One hundred and
forty-two holes were drilled for a total of
76,008 feet. Amoco Oil Co. spudded a strati-
graphic test southeast of Munising, near
Wetmore, that was permitted to 6,000 feet.
Results of this test were held confidential.

Shipping.—The 1987 commercial naviga-
tion season through the U.S. locks at Sault
Ste. Marie began on March 22 and ended
300 days later on January 15, 1988. The U.S.
Army Corps of Engineers reported that
5,104 cargo carriers passed through the lock
in the 1987 season, an increase of 892 from
1986. Total tonnage passing through the
locks was 85.8 million short tons, a 23%
increase when compared with the 69.6 mil-
lion tons passing through in 1986. The
following table summarizes the mineral
commodity traffic passing through the locks
in 1986 and 1987.

Table 3.—Michigan: Mineral products
shipped through the Sault Ste. Marie locks

(Short tons)
Commodity 1986 1987

Cement_ _____________ 469,428 296,237
________________ 13,824,535 15,880,174
Ironore_ _ ____ ________ 32,782,521 43,267,148

Iron and steel (manufactured),
pigiron ____________ 317,995 499,091
Potash ______________ 1,573,846 1,676,495
t 261,265 308,046
Scrap (ferrous) _________ 42,175 19,472
Stone® ______________ 1,631,101 2,909,199
Total _ __ __________ 50,902,866 64,855,862

Includes broken stone, gravel, and sand.

Source: U.S. Army Corps of Engineers, Detroit District.

The Lake Carriers’ Association reported
55.1 million long tons of iron ore moved on
the Great Lakes in 1987, a 21% increase
over the 45.6 million tons moved in 1986. Of
this, 12,969,710 tons originated at the Michi-
gan ports of Escanaba and Marquette, com-
pared with 10,951,963 tons in 1986.

Legislation and Government Pro-
grams.—Two bills specific to mining were
enacted into law during 1987. Public Act 24
waived the single business tax for iron ore
producers for 5 years. This action reduced
Cleveland-Cliffs Iron Co.’s (CCIC) costs by
about $1.50 per long ton, allowing it to
remain competitive with other iron ore
producers. Public Act 94 amended the Sand
Dune Protection and Management Act and
provided that unexpended surveillance fees
in one fiscal year be credited and deducted
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from the amount appropriated in the suc-
ceeding year for surveillance, monitoring,
administration, and enforcement of the
Sand Dune Act. Mine operators are assessed
as much as 10 cents per short ton of mate-
rial mined for these purposes.

On the Federal level, the Michigan Wil-
derness Act of 1987, Public Law 100-184,
was signed by the President on December 8,
ending a T-year battle in Congress on
whether or not certain areas in Michigan
should be designated wilderness. The law
bans economic activities on 92,000 acres,
which includes six tracts in the Hiawatha
National Forest, three tracts in the Ottawa
National Forest, and one tract in the
Huron-Manistee National Forest.

The Michigan Geological Survey Division,
established by statute when the State was
only 2 hours old, celebrated its 150th anni-
versary with an open house in November.
For the past several years, a systematic
evaluation program has been under way in
cooperation with the Department of Geolo-
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gy & Geological Engineering at Michigan
Tech in Houghton to provide a geologic data
base to promote mineral exploration in
Michigan. Several open file reports were
published by the survey in 1987 as part of
this program. Eventually, individual project
areas will be integrated to provide a region-
al geological framework for precious metals
exploration. :
Michigan Tech broke ground for its new
Minerals and Materials Engineering build-
ing on July 17. The structure will house
academic and research programs in metal-
lurgy, materials processing, and mining, as
well as the Institute of Materials Process-
ing. Cost of construction, equipment, and
furnishings was estimated at $47.7 million.
The Mining and Mineral Resources Re-
search Institute at Michigan Tech received
$266,384 from the U.S. Bureau of Mines
under Public Law 98-409, which makes
funds available to research institutions to
assist in the training of engineers and
scientists in mineral-related disciplines.

REVIEW BY NONFUEL MINERAL COMMODITIESi

INDUSTRIAL MINERALS

Bromine.—Michigan and Arkansas were
the only two States producing bromine in
1987. Production from well brines continued
at The Dow Chemical Co.’s Ludington plant,
Mason County. Production and attendant
value were estimated to have remained
essentially the same as in 1986. Dow Chemi-
cal sold the majority of its worldwide bro-
mine chemical business assets to Ethyl
Corp. of Baton Rouge, LA, in May.

Calcium Chloride.—Michigan remained
the number one producer of calcium com-
pounds, far outranking California and
Washington in production. Calcium chlo-
ride was recovered from well brines by Dow
Chemical at its Ludington plant, Mason
County, and Wilkinson Chemical Corp. at
its Mayville plant, Lapeer County. Dow
Chemical'’s plant produced calcium chloride
pellets and flake. Wilkinson marketed calci-
um chloride solutions only. Production and
value were estimated to have declined 4%
and 20%, respectively.

Cement.—Nationally, Michigan ranked
fifth and sixth, respectively, in sales of
portland and masonry cement. Sales in-
creased slightly for both kinds of cement.
Average value of portland cement was
$43.60 per short ton, down $2.26 from the
1986 figure. The Michigan average value

was 10% below the national average of
$48.71 per ton. Masonry cement sales aver-
aged $87.45 per ton, a 32% increase over the
1986 figure of $66.16. Nationally, sales of
masonry cement averaged $70.63 per ton.
Five companies produced cement at four
manufacturing plants (two dry and two wet
process) and one grinding facility. All of
Michigan’s 13 kilns were active at some
time during the year. Masonry cement sales
were reported by all companies as were
sales of Types I and II, general-use and
moderate-heat portland cement. One or
more companies reported sales of Type III,
high-early-strength, pozzolan, white, and
waterproof portland cements. Approximate-
ly 95% of portland cement sales were to
ready-mixed concrete companies, concrete
product manufacturers, and highway con-
tractors. All shipments to consumers were
by truck; 99% was shipped in bulk form.

Approximately 8.0 million tons of materi-
al was consumed in cement manufacture.
This included 5.7 million tons of limestone,
1.3 million tons of clay, and lesser quanti-
ties of anhydrite, clinker, fly ash, gypsum,
iron ore, and sand.

Cement shipments to and within Michi-
gan during 1987 included 2,740,000 tons of
portland cement and 146,000 tons of mason-
ry cement. Compared with 1986 data, this
represented 262,000 tons more of portland
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cement and 19,000 tons more of masonry
cement.

Lafarge Corp. reopened its Alpena plant
in March after having purchased it from
National Gypsum Co. at yearend 1986. The
firm restructured its operations and formed
a new Great Lakes Region that combined
the assets of the former Huron Cement Div.
of National Gypsum, General Portland
Inc.’s Peninsular Div., and Canada Cement,
Lafarge’s Ontario Region. Through a net-
work of 22 distribution centers, the new
organization served customers in Ontario
and in all or parts of the Great Lakes
States, which included Illinois, Indiana,
Michigan, Minnesota, New York, Ohio,
Pennsylvania, and Wisconsin.

Medusa Cement Corp. began modifying
the finish grinding circuits at its Charlevoix
plant during the year. Major equipment to
be installed included three high-efficiency
separators, three dust collectors, and asso-
ciated pneumatic conveying equipment.

Clays.—Production of common clay and
shale declined about 5%, and value of sales
was down about 6%. Average value per
short ton dropped 5 cents. Five companies
with operations in four counties reported
production. Alpena County was the leading
producer. Most of Michigan’s clay output
was used in cement manufacture. Lesser
quantities were used for making brick and
flowerpots. Local potters also used small
quantities of Michigan clay in their art
studios.

Gypsum.—Michigan ranked first of 21
States in crude gypsum production. Output
declined slightly in 1987, but value increas-
ed about 10%. Michigan’s crude gypsum
was valued at $6.17 per short ton in 1987, up
from $5.58 per ton in 1986. Nationally,
crude gypsum was valued at $6.85 per ton.
Five companies with mines in Iosco and
Kent Counties reported production. All
companies but one operated -calcining
plants. Output of calcined product increased
nearly 9%; value by almost 5%. Most of the
State’s gypsum was used in wallboard man-
ufacture, lesser quantities were used for soil
conditioning, building plaster, and cement
manufacture.

USG Corp.’s Alabaster Mine and Nation-
al Gypsum’s Tawas Mine, both in Iosco
County, ranked second and fourth, respec-
tively, in production nationally.

Lime.—Nationally, Michigan ranked
10th of 34 States in lime output. Production
increased about 2% and value about 11%.
Lime was manufactured by five companies
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at eight plants in seven counties. All compa-
nies produced quicklime; one company also
produced hydrated lime. Wayne County
accounted for most of the State’s production
and value. Michigan Sugar Co. operated the
greatest number of plants. Lime was used
in steelmaking, sugar refining, and water
treatment.

Magnesium Compounds.—Michigan
ranked first of five States in the production
of magnesium compounds. In terms of val-
ue, magnesium compounds ranked fifth in
contributing to the State’s total nonfuel
mineral economy. Production and sales
were estimated to have increased by 12%
and 2%, respectively, when compared with
those of 1986. Improvements in the steel
industry created increased demand for mag-
nesium refractory products. Three compa-
nies had operations in Manistee, Mason,
and Midland Counties. Products consisted
of magnesium carbonate, magnesium hy-
droxide, magnesium sulfate, caustic-cal-
cined magnesia, and refractory magnesia.

Peat.—Michigan was outranked only by
Florida among the 22 States reporting peat
sales in 1987. Sales dropped by 13%, and
value fell by nearly 20% when compared
with 1986 figures. Average value per short
ton dropped from $20.37 in 1986 to $18.82 in
1987. Thirteen companies harvested peat
from 15 operations in 10 counties. Sanilac
County led the State in production and
sales. Reed-sedge peat accounted for 70% of
the peat sold. More than 99% of sales were
for general soil improvement. About 78% of
sales were in packaged form.

Salt.—Nationally, Michigan ranked
ninth of 15 States in sales of salt. Sales and
value increased 21% and 49%, respectively.
Salt was solution mined by two companies:
Diamond Crystal Salt Co. had operations in
Manistee and St. Clair Counties, and Mor-
ton Thiokol Inc. had an operation in Ma-
nistee County. Both companies evaporated
salt with vacuum pans; Diamond Crystal
also operated open pans at its St. Clair
facility. Major sales of salt were for food and
chemical processing and as table salt. Salt
was sold in bulk, as pressed blocks, and in
packaged form.

In early April, Diamond Crystal an-
nounced that it had retained an investment
banking firm to seek a buyer for its salt
division because of the lack of capital need-
ed to remain competitive. In July, a pur-
chase agreement was signed with Akzo
Chemical American, parent company of In-



202

ternational Salt Co., for International Salt
to purchase Diamond Crystal for $65 mil-
lion. The sale, which was expected to be
completed in early 1988, included Diamond
Crystal’s plants in St. Clair and Manistee,
MI; Akron, OH; and Williston, ND; and a
solar salt plant at Great Salt Lake, UT.

Sand and Gravel.—Construction.—Con-
struction sand and gravel production is
surveyed by the U.S. Bureau of Mines for
even-numbered years only; this chapter con-
tains estimates for 1985 and 1987 and actual
data for 1986. Data for odd-numbered years
are based on annual company estimates.

Construction sand and gravel was the
fourth leading mineral commodity produc-
ed in the State in terms of value. National-
ly, the State ranked third in sales, following
California and Texas. Output in 1987 was
estimated at 42.8 million short tons, a slight
increase over the production reported for
1986. Attendant value was estimated at
$105.3 million, an increase of nearly 15%
over that of 1986. Housing and nonresiden-
tial construction remained strong in 1987,
although not quite as high a level as in
1986, continuing the demand for sand and
gravel products. State road contract awards
jumped 35% in value, which also helped
sand and gravel sales.

Michigan’s second largest sand and grav-
el producer, American Aggregates Corp.,
was purchased early in the year by ARC
America Corp. of Newport Beach, CA, a
subsidiary of Consolidated Gold Fields PLC
of the United Kingdom. American Aggre-
gates had five operations in Kalamazoo,
Livingston, Macomb, and Oakland Coun-
ties.

Industrial. —Michigan ranked second na-
tionally in industrial sand output, trailing
Illinois, the number one producer. Produc-
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tion and value dropped 16% and 24%,
respectively, when compared with 1986 fig-
ures. Sand was mined by 9 companies from
19 pits in 12 counties. Ottawa County led
the State in production, followed by Van
Buren and Muskegon Counties. Approxi-
mately 84% of the sand was used by found-
ries for molding and core. The remainder
was used for chemicals, engine traction,
fiberglass, fillers, glass manufacture, refrac-
tories, sand blasting, and other miscella-
neous uses. About 42% of the sand was
shipped to consumers by truck.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-numbered
years only; this chapter contains actual
data for 1985 and 1987 and estimates for
1986. Data for even-numbered years are
based on annual company estimates.

Crushed.—Crushed stone sales totaled
37.9 million short tons valued at $109.5
million in 1987, a 36% and a 81% increase,
respectively, over figures estimated for
1986. Some of this increase may have been
due to underestimation of 1986 production.
Another reason is increased sales .of lime-
stone for fluxed pellet production at Michi-
gan and Minnesota taconite operations, as
well as increased demand by the revitalized
steel industry. Crushed stone was produced
by 28 companies at 33 quarries in 21 coun-
ties. Limestone and dolomite from 28 quar-
ries constituted the major part of the out-
put; marl was produced from 3 quarries,
and quartzite and traprock from 1 quarry
each. Presque Isle County was the State’s
leading producer, followed by Mackinac,
Monroe, Schoolcraft, and Alpena Counties.

Table 5 presents end-use data for crushed
stone produced in the three Michigan dis-
tricts depicted in figure 1.
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Table 4.—Michigan: Crushed stone! sold or used by producers in 1987, by use
(Thousand short tons and thousand dollars)

Use Quantity Value

Coarse aggregate (+1-1/2 inch): Riprap and jetty stone _ _ - —————— 246 1,198
Coarse aggregate, graded:

Concrete aggregate, CoOarse_ — — _ _ _ e ——————— 1,643 4,538

Bituminous aggregate, coarse 571 1,458

Railroad ballast __ _______ 21 60
Fine aggregate (-3/8inch) _ _ _ ____ 115 546
Coarse and fine aggregates:

Graded road base or subbase 1,765 4,968

Unpaved road sufacing . _ ___ _ _ 2,408 7,543

Crusherrunor fillorwaste _ _ _ _ _ _ e 56 274

Other construction? _ _ _ _ _ _ _ e 249 479
Agricultural:

Agricultural limestone _ _ _ _ _ __ 197 1,032

Other agricultural _ __ __ ___ _____ _ 20 67
Chemical and metallugical:

Cement manufacture _ _ — — — — 5,386 9,053

Fluxstone _ _ _ _ _ 2,982 10,820
Special: Other miscellaneous® 8,543 11,474
Other unspecified® _ _ _ _ _ _ 18,705 56,005

Total® _ _ _ o 37,909 109,514
Includes limest dolomite, quartzite, marl, and traprock.

?hclud:ls) macadam, filter stone, bituminous surface-treatment aggregate, and stone sand (concrete and bituminous

miIx or seal).

3Includes poultry grit and mineral food and lime manufacture.
4Includes production reported without a breakdown by end use and
5Data may not add to totals shown because of independent rounding.

FENSPY

for nonr

Table 5.—Michigan: Crushed stone sold or used by producers in 1987, by use and district
(Thousand short tons and thousand dollars)

U District 1 District 2 District 3
se
. Quantity Value Quantity Value Quantity Value
Coarse aggregate (+1-1/2 inch ________ 65 391 260 640 99 458
Coarse aggregate, graded®_ _ __________ w w 1,211 2,697 w w
Fine aggregate (-3/8 inch® ___ —— w w 17 35 w w
Coarse and fine aggregates®__ _ _— 122 460 1,969 3,643 2,138 8,682
Other construction _ _ _ _ _ _ __________ 784 2,174 ®) 1 412 1,884
Agricultural® __ _ ________________ 25 (@) . —— 207 (@)
Chemical and metallurgical® __________ 9] Q] 8,299 18,260 @ [¢)
Other unspecified® __ _ ____ _________ 10,146 32,061 8,248 21,428 3,908 16,701
Total*® _ _ _ _ 11,142 85,086 20,003 46,704 6,765 21,724

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

1ncludes macadam, riprap and jetty stone, and filter stone.

2[ncludes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and
railroad ballast.

3Includes stone sand (concrete and bituminous mix or seal) and fine aggregate (screenings).

4Include graded road base or subbase, unpaved road surfacing, and crusher run or fill or waste.

5Less than 1/2 unit.

Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses.

TWithheld to avoid disclosing company proprietary data; included with “Other unspecified.”

SInclud t facture, lime facture, and flux stone.

9Includes production reported without a breakdown by end use and estimates for nonrespondents.

10Data may not add to totals shown because ofindependent rounding.




204

MINERALS YEARBOOK, 1987

LEGEND

—=—County boundary
© Capital
e City
e Crushed stone/sand
& gravel districts
(1, 2, etc.)

~—— State boundary o

" SCEANA| NEHAYED

:54‘ o

| KALKASKA

' TRAVERSE

Pl
e

-

HEE I

TINTON © SHAWASSEE

Lo peaconel
AN | LVRGSTON | |

|

LANSIN . |

i
! |

CAIGIN | IREKSON | WASHTENAW | WAYNE
® Kalamazoo H ! ‘
i i

! I .
BRANCH | HUSDALE | LENAWEE T e

ST JOSEPH

i

Figure 1.—Aggregate-producing districts in Michigan.

In September, USX Corp. sold its Michi-
gan limestone quarries to Michigan Lime-
stone Operations Ltd. Partnership, a com-
pany formed by former USX executives.
The sale included a long-term agreement
for the partnership to supply the limestone
requirements of USS, the steelmaking arm
of USX.

Dimension.—Sandstone for use as curb-
ing was produced by Jude Stone Quarry Co.
near Napoleon in Jackson County. Dolomite
was quarried and dressed by Inwood Stone
Products Co. in Schoolcraft County for use
as flagging, veneer, and other miscellaneous
uses. Production and value increased mod-
estly in 1987.

Other Industrial Minerals.—Production
of gem stones and mineral specimens was
valued at $25,000 in 1987. Crude perlite
from out-of-State sources was expanded by
two companies with operations in Kalama-
zoo and Wayne Counties. Production and
attendant value increased 3% and 4%, re-
spectively. Sales of processed iron and steel
slag from Michigan’s steel mills declined
21% in 19817. Large quantities of the proc-
essed slag were for road base material and
concrete aggregate. Elemental sulfur was
recovered at two refineries. Sales and value
declined 6% and 12%, respectively. Out-of-
State vermiculite was exfoliated by one
company. Sales increased about 5%. Aver-
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age value per short ton dropped about 13%.
The largest percentage of sales was for
fireproofing and block insulation.

METALS

Copper, Gold, and Silver.—Nationally,
Michigan ranked 5th, 8th, and 11th, respec-
tively, in the production of copper, silver,
and gold. Output was from two mines:
coppersilver from Copper Range Co.’s
White Pine Mine in Ontonagon County and
gold-silver from Callahan Mining Corp.’s
Ropes Mine in Marquette County. Produc-
tion of copper and silver increased 17% and
16%, respectively, in 1987. Gold production
was down about 10%. Copper prices aver-
aged 82 cents per pound in 1987 compared
with 66 cents per pound in 1986. Gold prices
averaged $447.95 per troy ounce, up from
$368.24 per troy ounce in 1986. Silver prices
increased from $5.47 per troy ounce in 1986
to $7.01 per troy ounce in 1987.

The reopened White Pine Mine completed
its second year of production in 1987 and
employed about 930 persons at yearend.
Employees received their first payout under
the employee stock ownership plan. An
average of 175 shares per worker was dis-
tributed, with each share valued at $24.40.
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Employees also received about $1 million in
incentive pay at the rate of 50 cents for each
hour worked since January 1, 1986.

The Ropes Mine completed its second
year of production in 1987. Problems were
encountered during the year with a fall-off
in ore grade caused by excess dilution and
mechanical problems in the mill. On the
last day of the year, a surface subsidence at
the mine forced a shutdown that was ex-
pected to last several months.

Iron Ore.—Iron ore was Michigan’s lead-
ing commodity in terms of value. The State
continued to rank second, behind Minne-
sota, in shipments of iron ore. All produc-
tion was in the form of pellets from the Em-
pire and Tilden Mines, partially owned
and managed by CCIC. During the year,
CCIC successfully converted both the Em-
pire and Tilden facilities to fluxed pellet
production, which lowers steelmaking costs.
CCIC’s wholly owned Republic Mine re-
mained shut. down throughout the year.
Taconite shipments climbed to 12.3 million
long tons in 1987 from 11.0 million tons in
1986. Of these, 3.5 million tons were fluxed
pellets. Value of the ore shipments increas-
ed about 11%.

Table 6.—Michigan: Usable iron ore* produced (direct shipping and all forms
of concentrates), by range

(Thousand long tons, gross weight, unless otherwise specified)

Total
Menominee  Gogebic .
Year Marquette Range Range Gross weight
Range (Michigan  (Michigan I Iron
part) part) Ore o rg: " content
nten (percent)
1854-1982_ _ _ _ __ 529,988 2316,232 3249,625 1,095,845 NA NA
9,339 - - 9,339 6,024 64.5
12,982 _— - 12,982 8,374 64.5
12,479 - - 12,479 8,052 64.5
10,558 _— . 10,558 6,802 64.4
12,294 - - 12,294 7,830 63.7
Total _ __ 587,640 4316,232 4249,625 1,153,497 NA NA
NA Not available.
1Exclusive after 1905 of iron ore containing 5% or more manganese.
2No production after 1981.
3No production after 1979.

4Distribution by range partly estimated before 1906.

Crude iron oxide pigments continued to
be shipped from stockpile at CCIC's Mather
Mine in Marquette County.

Cleveland-Cliffs Inc. reorganized early in
the year and formed a new subsidiary, Cliffs
Mining Co., to manage its iron ore and coal
business after its acquisition of Pickands
Mather & Co. in late 1986. Cliffs Mining
now owns CCIC and Pickands Mather,

which together manage and operate eight
iron ore pellet plants in the United States,
Canada, and Australia, along with five ac-
tive metallurgical and steam coal mines in
the United States.

In late April, CCIC officials unveiled a
plan to begin mining a magnetite deposit
north of the Tilden pit that would allow for
production of higher quality iron ore pellets
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at lower costs. In December, CCIC steel-
workers ratified a new 3-year contract that
provided for wage deferrals to help finance
the magnetite project. At yearend, CCIC
was waiting for approval of its steel compa-
ny partners to go ahead with the project.

On December 31, Cleveland-Cliffs Inc.
completed the sale of its coal-fired power
plant at Marquette to Wisconsin Electric
Power Co. as part of its restructuring effort.
The sale resulted in significantly lowering
energy costs for the Empire and Tilden
operations under new long-term power con-
tracts.

Iron and Steel. —The American Iron and
Steel Institute reported Michigan ranked
fourth in raw steel production with output
climbing to 7.1 million short tons in 1987.
Pig iron production remained about the
same as in 1986.

Michigan’s steel industry continued its
restructuring and cost-cutting efforts and
investment in new technology.

McLouth Steel Products Co. came close to
closure during 1987 with debts exceeding
$100 million. In August, a new 3-year con-
tract was reached with the United Steel-
workers of America Union that represented
McLouth’s 1,900 workers. The contract pro-
vided for a 10% wage reduction and other

benefit cuts in exchange for the employees
receiving 85% ownership in the company
under a new reorganization plan. Negotia-

-tions with creditors and other interested

parties continued to yearend.

National Steel Corp. put a new $245
million continuous caster and ladle metal-
lurgy station on-stream at its Ecorse plant
in late 1987. The facilities are capable of
producing 2.2 million short tons of high-
quality steel slabs annually.

Rouge Steel Co. announced in March that
it was closing the 116 coke ovens at its
Dearborn complex because of high costs.
Coke was to be purchased from outside
suppliers. In July, Rouge’s 3,800 hourly
workers approved a new 3-year contract
that continued a wage freeze and allowed
some work rule changes. In turn, Rouge was
to upgrade the steel complex. Construction
on a $100 million upgrade of the plant
began in October. One of the complex’s
three blast furnaces was to be relined,
computerized controls were to be installed
at the hot-strip mill, and the cold mill
facilities were to be modernized. Also, the
plant’s coal-fired powerhouse was to be
converted to natural gas.

MI“IState Mineral Officer, Bureau of Mines, Minneapolis,

Table 7.—Principal producers

See footnotes at end of table.

Commodity and company Address Type of activity County
Cement:
Aetna Cement Corp., a subsidiary of Box 80 Grinding plant _ __ __ Bay.
Société des Ciments Francaise Essexville, MI 48732
Dundee Cement Co., a division of Box 122 Quarry, clay pit, plant Monroe.
Hol;ie;rbank Financiere Glaris Dundee, MI 48131
SA.
Lafarge Corp., Great Lakes Region? _ 4000 Town Center eeedo_________ Alpena.
Suite 2000
Southfield, MI 48075
Medusa Cement Co., Medusa Corp., Box 5668 —e—do_________ Charlevoix.
a subsidiary of Crane Co.! 2 Cleveland, OH 44101
St. Marys Peerless Cement Co., a divi- 9333 Dearborn St. Plant___________ Wayne.
) sion of St. Marys Cement Ltd. Detroit, MI 48209
Clays:
F.W.RitterSonsCo _ _ _________ 12670 North Dixie Hwy. Clay pit and plant _ _ _ Monroe.
South Rockwood, MI 48179
CharlesJ. RogersInec __ ________ Box 3080 Claypit — - ______ Wayne.
Melvindale, MI 48122
U.S. Brick Inc., Michigan Div., a sub- 3820 Serr Rd. Clay pit and plant _ _ _ Shiawassee.
o sidiary of Canada Brick Co. Corunna, MI 48817
pper:
Copper Range Co. _ _ __ ________ Box 100 Underground mine, Ontonagon.
Ppe € White Pine, MI 49971 concentrator, smelt-
er, refinery.
Gold:
Callahan Mining Corp.®_ _ __ _____ 6245 North 24th St. Underground mine and Marquette.
Phoenix, AZ 85016 plant.
Gypsum:
Domtar IndustriesInc__ _ _______ Box 1670 ——e—do_________ Kent.
Grand Rapids, MI 49501
Georgia-Pacific Corp_ _ _ _ _ __ ____ 133 Peachtree St., NE. ———do_________ Do.
Atlanta, GA 30303
Michigan Gypsum Co __ _ __ _____ 2840 Bay Rd. Open pit mine _ _ ___ Tosco.
Saginaw, MI 48603
National Gypsum Co_ _ _ _ _ _ ___ __ 2001 Rexford Rd. Open pit mine and Do.
Charlotte, NC 28211 plant.
USGCorp _ __ ______________ 101 South Wacker Dr. Open pit mine _ ____ Do.
Chicago, IL 60606 Plant_ __________ Wayne.
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Table 7.—Principal producers —Continued
Commodity and company Address Type of activity County
Iron ore:
Cleveland-Chffs TronCo4__ ______ 504 Spruce St. Open pit mines and Marquette.
Ishpeming, MI 49849 plants.
Iron and steel:
McLouth Steel Products Corp — - —— — 1650 West Jefferson Plant_ __________ Wayne.
Trenton, MI 48183
National Steel Corp., Great Lakes ity Dr. e do_________ Do.
Steel Div. Ecorse, MI 48229
Rouge Steel Co., a subsidiary of Ford 3001 Miller Rd. eemdo - Do.
Lim Motor Co. Dearborn, MI 48121
e:
Detroit Lime Co., a subsu:lmry of 8800 Dix Hwy. eemdo Do.
Edward C. Levy Dearborn, MI 48823
The Dow Chezmca.l Co Ludington Div 2020 Dow Center e do Mason.
Midland, MI 48640
Marblehead Lime Co., a division of 292 North LaSalle St. Plants - _______ Wayne.
General Dynamics Corp. Chicago,
Michigan SugarCo_ _ Box 1348 eemdo Huron, Sagi-
Saginaw, MI 48605 naw, Sani-
cola.
Monitor SugarCo —_ ———_—_—_—— 2600 South Euclid St. Plant___________ Bay.
Bay City, MI 48706
Peat:
Al-ParPeatCo _ . __ 9551 Krouse Bogandplant _____ Shiawassee.
Ovid, MI 48866
Fletcher & Rickard __ _ . ___ 25800 Haas Rd. eendo_ Oakland.
New Hudson, MI 48165
HyponexCorp_ — — - - — - ———— 2013 South Anthony Blvd. Bogsand plants _ ___ Lapeer and
Fort Wayne, IN 46803 hiawassee.
Michigan PeatCo ___ - ———_ Box 980129 —_do_________ Sanilac.
Houston, TX 77098-0129
MillburnPeatCo_ — _ Box 236 Bogandplant _ ____ St. Joseph.
La Porte, IN 46350
Perlite (expanded):
Harborlite Corp_ - — Box 458 Plant___________ Kalamazoo.
Escondido, CA 92025
USGCorp — — - — oo 101 South Wacker Dr. e do Wayne.
Chicago, IL 60606
Salines (natural):
The Dow ChemicalCo _ _ . ————__ 2020 Dow Center
Midland, MI 48640
Ludingtonplant® €7 ________  —commmmme e Brine wells and plant _ Mason.
Midlandplant? ___________  —-——————————m———— ee—do_ Midland.
Martin Marietta Corp Magnesia Executive Plaza IT o _do_________ Manistee
Specialties Div.” Hunt Valley, MD 21030
Morton Thiokol Inc.? __________ 110 North Wacker Dr. e_do_ Do.
lkinson Chemical Corp.5 © $2%0 Fapeer Rd d Laj
Wilkinson Chemical Corp.® ®_ _ _ ___ peer eemdo_ peer.
Sal P . Mayville, MI 48744
t:
Diamond Crystal Salt Co _ —_ ——_—— 916 South Riverside Brine wells and plants Manistee and
St. Clair, MI 48079 St. Clair.
Morton ThiokolInc _ __ ________ 110 North Wacker Dr. Brine wells and plant _ Manistee.
Chicago, IL 60606 -
Sand and gravel:
Constructxon (1986):
American Aggregates Corp _ — — _ Drawer 160 Pitsand plants_ _ _ _ _ Kalamazoo,
Greenville, OH 45331 Livingston,
Macomb,
Oakland.
Blount Materials Corp — - - ———— Box 1468 ee—do_________ Oakland and
ggginaw, MI 48605 Osceola.
Holloway Sand & Gravel Co. Inc _ 50 Wixom Rd. eedo Lapeer, Oak-
Wixom, MI 48096 land, 'Wash-
tenaw.
Edward C. Le
Lyon Sand & Gravel Co____ 41780 South Hill Y . 1 S Oakland
New Hudson, MI 48165
Milford Sand & Gravel Co —— do_____ —do_________ .
Natural Aggregates Corp - ——— 65545 Mound Rd ee—do Li ton
Romeo, MI ane
Macomb.
Portable Aggregates Producers 1401 Souter Blvd. e do Livingston
Inc. Troy, MI 48084 anddOak-
Bill Smith Sand & Gravel Inc_ _ - Box 23 . MI 49078 e do . ____ Allegan.
Thomson Sand & Gravel Inc _ _ _ 48399 West Seven Mile Rd. Pitand plant _ _ ____ Wayne.
Northville, MI 48167
‘Whittaker & Gooding Co_ —_ _ _ _ 5800 Cherry Hill Rd. Pitsand plants_ _ _ __ Lapeer and
Ypsilanti, MI 48197 ash-
tenaw.

See footnotes at end of table.
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Table 7.—Principal producers —Continued

Commodity and company Address Type of activity County
Sand and gravel —Continued
Industrial:
Cheyenne Sand Corp., a subsid- Box 68 Pitsand plants _ _ __ _ Ottawa.
ary of Construction Aggregates Ferrysburg, MI 49409
Manley Bros. of Indiana Inc_ _ _ _ Box 53 —e—do_________ Berrien and
Chesbetton, IN 46304 Van Buren.
Nugent Sand Co.Inc _ _ _ __ ___ Box 1209 ceedo_________ Muskegon.
Muskegon, MI 49443
Sand Products Corp _ __ _____ 1938 First National Bldg. —e—do_________ Mackinac and
Detroit, MI 48226 X
SargentSandCo ___ _______ Box 6280 ——e—do_________ Mason, Tusco-
Saginaw, MI 48603 la, Wexford.
US.SilicaCo ____________ 208%7 North Huron River Pitandplant ______ Wayne.
T.
Rockwood, MI 48173
Slag—iron and steel:
International Mill Service Co _ _ __ _ 1818 Market St. Plant_ __________ Monroe.
Phxladelphm, PA 19103
EdwardC.LevyCo_ _ _ _ ________ 8800 Dix A Plants __________ Wayne.
Detroit, MI 48209
Stone:
Crushed:
Limestone-dolomite:
Drummond Dolomite Inc., a Martin Tower Quarry and plant _ _ _ Chippewa.
dci)vision of Bethlehem Steel Bethlehem, PA 18016
rp.
The France StoneCo ____ _ Box 1928 eeedo Monroe.
Toledo, OH 43603
Inland Lime & Stone Co., a Gulliver, MI 49840__ _ _ _ _ Quarries and plants _ _ Mackinac and
division of Inland Steel Oo Schoolcraft.
Michigan Foundation Quarry 110 West Jefferson Ave. Quarry and plant _ __ Wayne.
Co. Inc. Trenton, MI 48183
Michigan Limestone Opera- Rogers City, MI 49779_ _ _ _ Quarries and plants _ _ Mackinac and
tions Ltd. Partnership. P ue
e.
Presque IsleCorp — ______ Box 426 Quarry and plant _ __ Presque Isle.
Alpena, MI 49707
Rockwood Stone Co.Inc __ _ Box 113 Quarries and plants _ _ Monroe and
Rockwood, MI 48173 Wayne.
Stonecolne _ __________ Box 29A —eedo_________ Monroe.
Maumee, OH 43603
Poehlman & Son_ _ ______ Route 2 Pit ___________ Cass.
Cassopolis, MI 49031
Quartzite:
A. Lindberg & Sons Inc _ _ _ _ 560 Mather Ave. Quarry and plant __ _ Marquette.
Ishpeming, MI 49849
Traprock:
Houghton County Road Box 269 ———do_________ Houghton.
Commission. Hancock, MI 49930
Dimension:
Limestone-dolomite:
Inwood Stone Products Co _ _ Box 24 —ecdo_________ Schoolcraft.
Cooks, MI 49817
Sandstone:
Jude Stone QuarryCo _ ___ 338 Austin Rd. —eedo . ___ Jackson.
Napoleon, MI 49261
Sulfur (recovered):
MarathonOilCo _ _ ___________ 1300 South Fort St. Elemental sulfur re- Wayne.
Detroit, MI 48217 covered as a byprod-
uct of oil refining.
Shell Western E&PInc ___ ______ Box 1523 —e—do Manistee.
Houston, TX 77251
Vermiculite (exfoliated):
W.R.Grace&Co_ - ___________ 62 Whittemore Ave. Processing plant _ _ _ _ Wayne.
Cambridge, MA 02140
1Also clays.
2Also crushed limestone.
3Also silver.
#Also iron oxide pigments.
5Also bromine.
SAlso calcium chloride.

7Also magnesium compounds.



The Mineral Industry of
Minnesota

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

By James J. Hill!

Minnesota’s nonfuel mineral production
was valued at $1.1 billion in 1987, about $15
million higher than in 1986. The State
ranked eighth nationally in nonfuel miner-
al production value, falling from the sixth
place it held in 1986. Production increased
for all commodities except clays and lime.
Minnesota led the Nation in iron ore pro-
duction, accounting for about 72% of the
total U.S. output. Shipments of iron ore, the
State’s leading mineral commodity, increas-
ed by nearly 4.9 million long tons. Output

still lagged behind historic levels because of
the late (mid-May) startup of USX Corp.’s
Minntac facility following settlement of its
nationwide labor dispute on February 1 and
the continued bankruptcy closure of Re-
serve Mining Co.’s operations at Babbitt
and Silver Bay. Total value of iron ore
shipments was slightly lower because of
cost-cutting measures of the iron industry
that lowered the price of taconite pellets by
$5.26 per long ton.

Table 1.—Nonfuel mineral production in Minnesota!

1985 1986 1987
Mineral : Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)

Gemstones_ _ _ — o ______ NA €g5 NA g5 NA $40
Iron ore (usable)

thousand long tons, weight_ _ 34,977 1,430,353 28,779 1,017,261 38,654 1,012,788

Peat _________ thousand short tons_ _ 34 ,720 w w 30 w
Sand and gravel:

Construction_ _ _ __ ________ do____ 25000 €55,500 24,055 53,116 25,200 €67,400

s Industrial ______________ do_—__ 884 16,910 w w w w

tone:
Crushed _ ____ __________ do____ 1,756 22,601 8,300 €26,300 8,995 29,246
Dimension _ . ____________ do____ 37 13,598 €28 €10,507 41 12,976
Combined value of clays, lime, and values
indicated by symbol W ____________ XX 7,272 XX 20,438 XX 20,308
Total . _ XX 1,547,959 XX 1,127,627 XX 1,142,749

®Estimated. "Revised. 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 marketable production (includi pti

)

by prod
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Table 2.—Nonfuel minerals produced in Minnesota in 1986, by county’

County Minerals produced in order of