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A CONTRIBUTION TO BIBLIOGRAPHY OF MINERAL
RESOURCES

A SELECTED BIBLIOGRAPHY ON QUICKSILVER

By M. Jane EBNER

INTRODUCTION

This bibliography includes publications relating to the geology,
mining, and metallurgy of quicksilver. The reports are grouped into
the following categories: U. S. Geological Survey publications and
open-file reports, U. S. Bureau of Mines publications, publications by
state organizations, publications in scientific and professional journals,
foreign publications, and miscellaneous publications. They are num-
bered consecutively from 1 to 908, and these numbers refer to the
reports in the author and subject indexes found at the end of the
bibliography;

Those reports that contain little information on quicksilver are
excluded from the bibliography. Abstracts of reports and presenta-
tions of papers are omitted also. Most publications relating to the
production of quicksilver are not included, but agencies and monthly
publications that release information on production are listed at the
end of each category.

U. S. Geological Survey publications for which prices are designated
can be purchased from the Superintendent of Documents, Govern-
ment Printing Office, Washington 25, D. C. Those preceded by an
asterisk (*) are out of print, but they can probably be seen in many
university and public libraries. Open-file reports and preliminary
reports are not available in all libraries, but copies have been placed
in the Geological Survey Library, Washington, D. C., and in a few
other Geological Survey offices. Limited distribution reports may be
obtained, if still available, from the U. S. Geological Survey, Wash-
ington 25, D. C.
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Limited distribution rept. (The Chisos and Rainbow mines, by

R. G. Yates, J. F. McAllister, and G. A. Thompson, 8 p., 22 maps;

Mitchell-Gillette group of claims (Maggie Sink area), by R. G. Yates

and J. F. McAllister, text and 2 maps.)

1943, Preliminary report on the quicksilver-antimony properties

in the vicinity of Sleitmut, Georgetown district, southwestern

Alaska: Limited distribution rept., 8 maps.

*
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1945, The Black Butte quicksilver mine, Lane County, Oreg.:
U. 8. Geol. Survey limited distribution rept., text and 2 maps.
Waters, A. C., and others, 1943, Humphreys and Caddo quicksilver mines,
Clark County, Ark.: U. S. Geol. Survey limited distribution rept.,

14 p., maps.
Waters, A. C., Brown, R. E,, Compton, R. R., Staples, L. W., and others,
1951, Quicksilver deposits of the Horse Heaven mining district,
Oregon: U. S. Geol. Survey Bull. 969-E, p. 105-149. $1.75.
*Wells, F. G., and Waters, A. C., 1934, Quicksilver deposits of southwestern
Oregon: U. 8. Geol. Survey Bull. 850, 58 p.
*Williams, Albert, Jr., 1883, Useful minerals of the United States; division
of the Rocky Mountains: Min. Res. U. S., 1882, p. 753, 767, 768,
772, 774.
1885, Quicksilver and vermilion: Min. Res. U. S., 1883 and 1884,
p- 492-503.
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P. 284, 296.
1888, Useful minerals of the United States [cinnabar in California,
Colorado, Idaho, Nevada, Oregon, and Utah]: Min. Res. U. 8., 1887,
p. 703, 705, 713, 724, 756, 778, 796.
Williams, Howel, and Comptcn, Robert R., 1953, Quicksilver deposits of
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*Yale, C. G., 1883, Minor minerals of the Pacific coast: Min. Res. U. 8.
1882, p. 662-663. .
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*Yates, R. G., and Thompson, G. A., 1943, Viviana quicksilver mine,
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Shelton, 8. M., and Calhoun, W. A, 1942, Cinnabar-reduction plants
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Rept. Inv. 3627, 24 p.
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United States Bureau of Mines in cooperation with the McGraw-Hill
Book Co., 1937, Mineral raw materials: U. 8. Bur. Mines, Foreign
Minerals Div., p. 121-127.

United States Bureau of Mines, Mining Division, 1941, Exploration and
sampling of domestic deposits of strategic minerals: U. 8. Bur. Mines
Rept. Inv. 3574, p. 6.

Vanderburg, W. O., 1938, Reconnaissance of mining districts in Humboldt
County, Nev.: U. 8. Bur. Mines Inf. Circ. 6995, p. 17, 30-31, 37-38,
40, 45.

1938, Reconnaissance of mining districts in Eureka County,

Nev.: U. 8. Bur. Mines Inf. Circ. 7022, p. 19.

1940, Reconnaissance of mining districts in Churchill County,
Nev.: U. S. Bur. Mines Inf. Circ. 7093, p. 31-32. -
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at small mines: U. 8. Bur. Mines Inf. Circ. 6966, 40 p.
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1924 to the present time. Copies may be obtained, if still available,
from the Superintendent of Documents, Government Printing Office,
Washington 25, D. C. Production data are also included in the
Mineral Trade Notes published by the Bureau of Mines.
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Bailey, E. H., 1946, Quicksilver deposits of the western Mayacmas dis-
trict, Sonoma County, Calif.: Calif. Jour. Mines and Geology, v. 42,
no. 3, p. 199-230.

1951, The New Almaden quicksilver mines: Calif. Div. Mines Bull.

154, p. 263-270.

1952, Suggestions for exploration at New Almaden quicksilver
mine, California: Calif. Div. Mines Special Rept. 17, 4 p.
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A CONTRIBUTION TO BIBLIOGRAPHY OF MINERAL
RESOURCES

BIBLIOGRAPHY OF U. S. GEOLOGICAL SURVEY TRACE
ELEMENTS AND RELATED REPORTS, TO JUNE 1, 1954

By JANE H. WaLLace aAND HaRrrIET B. SMiTH

INTRODUCTION

Many U. S. Geological Survey Trace Elements reports ! and related
articles have been made available to the public by open-file release,
by reproduction and distribution by the Technical Information Service
(referred to as TIS) of the U. S. Atomic Energy Commission, or by
publication by the Geological Survey or a scientific journal.

The present list has been compiled as a reference guide to Geological
Survey reports on radioactive raw materials that have been made
available to the public, to June 1, 1954. These reports are listed by
type of publication or release, and are given index numbers. Reports
listed under more than one type of publication or release have cross-
reference index numbers in parentheses after each listing. The
subject and author indexes at the end of the bibliography refer to
the reports by index number.

REPORTS AND MAPS RELEASED IN OPEN FILE

The reports released in open file are listed alphabetically by author
and, if an author has written more than one report, alphabetically by
title. The reports may be consulted at the Geological Survey Library,
Room 1033, General Services Administration Building, Washington,
D. C,, and at various places, whose addresses are indicated after the

1 Reports prepared by the Geologic Division of the Geological Survey on behalf of the Division of Raw
Materials and the Division of Research of the U. 8. Atomic Energy Commission., (TEI#Trace Elements
Investigations Report; TEM =Trace Elements Memorandum Report; reports with no TE designation

are not numbered in the Trace Elements reports serfes.
63
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date of open file deposit, either by symbol or complete address.
Symbols are used for the following places: !

B—Office of the Director, Montana Bureau of Mines and Geology, Butte,
Mont.
BA—Atomic Energy Commission, Butte Suboffice, Butte, Mont.
. D—Geological Survey office, Room 468 New Customhouse, Denver, Colo. ‘
. DA—Atomic Energy Commission, Denver Exploration Branch, Denver Federal
Center, Denver, Colo. ‘
GJ—Geological Survey office, Grand Junction, Colo.
GJA—Atomic Energy Commission, Grand Junction Operations Office, Grand'
Junction, Colo,
H—Atomic Energy Commission, Hot Springs Suboffice, Hot Springs, 8. Dak."
IM—Idaho Bureau of Mines and Geology, Moscow, Idaho
R—Atomic Energy Commission, Richfield Suboffice, Richfield, Utah
SF—Geological Survey office, Room 724, Appraisers Building, San Francisco,
Calif.
SL—Geological Survey office, Room 504, Federal Building, Salt Lake City,
Utah
SLA—Atomic Energy Commission, Salt Lake Exploration Branch, Salt Lake
City, Utah
T-—Arizona Bureau of Mines, University of Arizona, Tucson, Ariz.
U—University of Utah, Salt Lake City, Utah
‘W-—Geological Survey office, S. 157 Howard 8t., Spokane, Wash,

REPORTS
I}l{d:x

1 Cathcart, J. B., Blade, L. V., Davidson, D. F., and Ketner, K. B., The
geology of the Florida land-pebble phosphate deposits: TEI-265,
Mar. 30, 1953. D, SL, Geol. Survey, Plant City, Fla. (396, 626)

2 Cheney, T. M., Peterson, J. A., S8heldon, R. P., Smart, R. A., Waring,
R. G., and Warner, M. A., Stratigraphic sections of the Phosphoria
formation measured and sampled in 1951: Oct. 8, 1952. B, IM,
SL, W; Wyo. Geol. Survey, Laramie, Wyo.

3 Cheney, T. M., Sheldon, R. P., Cressman, E. R., Smart, R. A., and
Carswell, L. D., Stratigraphic sections of the Phosphoria formation
measured and sampled in 1952: June 1, 1953. B, IM, 8L, U, W,
Geol. Survey, Montpelier, Idaho; Wyo. Geol. Survey, Laramie, Wyo.

4 Conant, L. C., Origin of the Chattanooga shale: TEI-237, Oct. 7, 1952,
W. B. Jones, Ala. Geol. Survey, University, Ala.; A. C. McFarlan,
Ky. Geol. Survey, Lexington, Ky.; W. D. Hardman, Div. Geol.,
State Office Bldg., Nashville, Tenn. (387, 631)

5 Cressman, E. R., Geology of the Dry Valley quadrangle, Idaho: TEI-258,
Aug. 25, 1952. IM, SL, W. (393)

6 Cuttitta, Frank, A photometric method for the estimation of the oil yield
of oil shale: TEI-152, Oct. 19, 1951. D, SL, T. (279, 376, 570)

7 Fingh, W. I., Geology of the Shinarump No. 1 uranium mine, Seven Mile
Canyon area, Grand County, Utah: TEI-287, Jan. 11, 1954. GJ, SL.

8 Fischer, R. P., The Uravan mineral belt: TEI-109, July 7, 1951. GJ,
SL. (561)

9 Fletcher, M. H. and May, Irving, An improved fluorimeter for the deter-
mination of uranium in fluoride melts: TEI-120, Oct. 12, 1950,
(269, 366, 572)
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TEI-104, Oct. 12, 1950. (572)
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252, Oct. 19, 1951. D, SL, T. (347, 450, 542)

Grimaldi, F. S., Quercetin as a colorimetric reagent for zirconium: Oct. 19,
1953.

Grimaldi, F. 8. and Levine, Harry, The rapid fluorimetric determination
of uranium in low-grade ores, a preliminary report: TEI-47, Oct. 12,
1950. (260, 572)

Gude, A. J., 3rd., and McKeown, F. A., Results of exploration at the
01d Leyden coal mine, Jefferson County, Colo.: TEM-292, Mar. 30,
1953. D, GJ.

Hinrichs, E. N., The pegmatites of the Errington-Thiel mine, Elko
County, Nevada: TEI-71, Dec. 28, 1949. Office of Director, Nev.
Bur. Mines, Reno, Nev.; Cornell Univ. Library, Ithaca, N. Y.

Honkala, F. S., Preliminary report on geology of the phosphate deposits
in the Centennial Range, Montana-Idaho: TEI-323, June 22, 1953.
B, IM, 8L, U, W; Geol. Survey, Montpelier, Idaho; Wyo. Geol.
Survey, Laramie, Wyo. (419, 668)

Jaffe, E. B. and Sherwood, A. M., Physical and chemical comparison of
modern and fossil tooth and bone material: TEM-149, Oct. 19, 1951.
D, SL, T. (340, 447)

Kaiser, E. P., King, R. U, Wilmarth, V. R., Stugard, Frederick, Jr.,
Wyant, D. G., Gott, G. B., and others, Selected papers on uranium
deposits in the United States: TEI-168, June 10, 1952. D, SL.
(506, 660, 671, 672, 733, 750, 751)

Kennedy, G. C., Preliminary report on the geology of a portion of the
SE ¥ Lyon quadrangle, Montana-Idaho: June 14, 1949. B, IM, W.

Klepper, M. R., Forty-Niner, King Solomon Ridge, and West End claims
near Clancy, Jefferson County, Mont.: TEM-31, Oct. 19, 1951.
D, SL, T. (332, 441)

Lowell, W. R., Geology of the Small Horn Canyon, Daly’s Spur, Cedar
Creek and Dell areas, southwestern Montana: Dec. 8, 1949. B, W.

Luedke, R. G., Stratigraphy and structure of the Miners Mountain area,
Wayne County, Utah: Aug. 17, 1953. SL.

McKelvey, V. E., Preliminary report on the stratigraphy of the phos-
phatic shale member of the Phosphoria formation in western Wyo-
ming, southeastern Idaho and northeastern Montana: Feb. 1947.

McKelvey, V. E., Cathcart, J. B., Altschuler, Z. S., Swanson, R. W.,
and Lutz, Katharine, Domestic phosphate deposits: TEI-271, Mar.
30, 1953. D, SL, W; Geol. Survey, Plant City, Fla. (401, 686)

McKelvey, V. E., Davidson, D. F., O’Malley, F. W., Smith, L. E,
Armstrong, F. C., and Sheldon, R. P., Stratigraphic sections of the
Phosphoria formation in Idaho, 194748, Part I: TEI-183, Aug. 15,
1951. B, IM, SL, U, W; Geol. Survey, Montpelier, Idaho; Wyo.
Geol. Survey, Laramie, Wyo. (496)
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McKelvey, V. E., Hoppin, R. A., Armstrong, F. C., Gulbrandsen, R. A.,
Smith, L. E.,, and Campbell, R. M., Stratigraphic sections of the
Phosphoria formation in Idaho, 1947—48, Part II: TEI-187, Oct. 4,
1951. B, IM, SL, U, W; Geol. Survey, Montpelier, Idaho; Wyo.
Geol. Survey, Laramie, Wyo. (534)

McKelvey, V. E., Smith, L. E., Hoppin, R. A., and Armstrong, F. C.,
Stratigraphic sections of the Phosphoria formation in Wyoming,
1947-48: TEI-184, Aug. 15, 1951. B, IM, SL, U, W; Geol. Survey,
Montpelier, Idaho; Wyo. Geol. Survey, Laramie, Wyo. (498)

McKelvey, V. E., Smith, L. E.,, Kinney, D. M., Huddle, J. W,
Hosford, G. F., Sears, R. S., Sprouse, D. P., and Stewart, M. D.,
Stratigraphic sections of the Phosphoria formation in Utah, 1947—48:
TEI-185, Aug. 15,1951. B, IM, SL, U, W; Geol. Survey, Montpelier,
Idaho; Wyo. Geol. Survey, Laramie, Wyo. (499)

McKelvey, V. E., Swanson, R. W., and Sheldon, R. P., The Permian
phosphorite deposits of western United States: TEI[-263, Mar. 30,
1953. D, SL, W. (395, 689)

Mackin, J. H. and Schmidt, D. L., Reconnaissance geology of placer
deposits containing radioactive minerals in the Bear Valley district,
Valley County, Idaho (Part I): TEM-602, June 22, 1953. IM, SL,
W. (690)

Meyers, W. B., Geology and mineral deposits of the northwest quarter
Willis quadrangle and adjacent Brown’s Lake area, Beaverhead
County, Mont.: TEI-259, July 28, 1952. B, IM, W.

Olson, J. C., Geologic setting of the Mountain Pass rare earth deposits,
San Bernardino County, Calif.: Oct. 27, 1952. SF; Calif. Div. Mines
and Geology, Ferry Bldg., San Francisco, Calif.

Preliminary report on the Dawley Canyon beryl deposits, Ruby

Mountains, Elko County, Nev.: Oct. 14, 1949. Nev. Bur. Mines,

Reno, Nev.

Preliminary report to accompany geologic map of the Mountain
Pass District, San Bernardino County, Calif.: Mar. 14, 1952. D, SL.

O’Malley, F. W., Davidson, D. F., Hoppin, R. A., and Sheldon, R. P,
Stratigraphic sections of the Phosphoria formation in Idaho, 194748,
Part III: TEI-188, Apr. 25, 1952. B, IM, SL, W; Wyo. Geol.
Survey, Laramie, Wyo. (520)

Page, L. R., Interim report of geologic investigation, Lost Creek
schroeckingerite deposits, Sweetwater County, Wyo.: TEM-183,
Oct. 19, 1951. D, SL, T. (343, 448)
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TEI-144, Oct. 19, 1951. D, 8L, T. (276, 373, 707)

Rabbitt, J. C., Summary of the research work of the Trace Elements
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Summary of the research work of the Trace Elements Section,
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Roberts, W. A. and Gude, A. J., 3rd., Uranium-bearing deposits west of
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Grand County.._...........ooooo..
Gunnison County.
Northwestern San Juan Mountalns... 510
Quartz Creek pegmatitedistrict
Huerfano County...._.................
Igenous rocks.

Front Range, Central City distriot_... 302

Saint Kevin and Sugar Loaf districts. 549

LaPlata County. ... ._...._..... 3B
Larimer County.___.._............... 323, 503, 579
Big Boulder prospect....._.__...._... 55
Buckhorn mica mine. 56
Copper King mine_______ 76
Crystal Mountain district. . .. 88,877
Hyatt pegmatite .. ____ ... 57,708
King mine area__.. 313
Prairie Divide. ... ... ... 313
Treasure Hillarea_ ... .. _.___._.___ k.14
Las Animas County_...__....._....._.__. 3B
Limestones.
Pitkin County. ... ... ... ... 503
8an Miguel County...._ __.........._ 503
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Colorado—Continued Index No.
MesaCounty......ooooeoiaaL 310, 559
523

562

597

502

Qateway quadrangle, geologic map. _. 600
Juanita arch, geologicmap....._...... 605

Morrison formation, clay mineralogy. 60,346
Pine Mountain quadrangle, geologic

map 608
Uravan Mineral belt ... ._._..____ 8, 561
Vanadium region, geologic map_....__ 583

Metamorphic rocks.

310, 323, 508, 559, 579

Age determination of ores from.....__.
Andemm Mesa quadrangle, geologic

523
504
505

508
Davis Mesa quadrangle, geologicmap. 598
Egnar-Gypsum Valley area, geologic

map
Long Park, original-state core studies.
Mount Peale-1 quadrangle, photo-

51
358

124
127
128

Morrison formation, clay mineralogy. 60,346
Namrlta NW quadrangle, geologic

.............................. 606
Pnradox quadrangle, geologicmap..._. 607
Red Canyon quadrangle, geologicmap 609
Uravan M{ineral belt

328, 503, 579

Pegmatites.
Boulder County....._.........._...
Chaflee County.......
Clear Creek County...
Robineau claims. .. -
Douglas County .oeeeeoaeneeacanno. .

Colorado—Continued Index No.
Pegmatites—Continued
ElPasoCounty....._......_...._.... 5m9
Fremont County.... ccceeeee.. ... 579
Gunnison County._............._.__. 579
Quartz Creek dlstrlct 44,581
Jefferson County ... .._. . 579
Larimer County.................._... 579
Big Boulder prospect......___.___ 55
Buckhorn mica mine. ... - 56
Crystal Mountain district..
Hyatt pegmatite
M County .
Park County... ... . ..............
RouttCounty... .. ... ... _____.____.
Pitkin County_ . ___._..____...._.........
Pueblo County. ......
Rio Blanco County...... . _.

Routt County.....__...... _.

Vanadjum depositsin. ..
San Juan County....oceeee.oeiimal_oo
Northwestern San Juan Mountains... 510
8an Miguel County. .cceeememaanencenan 503, 559
Age determination oforesfrom_ __.._.
Anderson Mesa quadrangle, geologic

596
599

501

601
Gypsum Valley distriet. .. cccnooaeo . 730
Hamm Canyon quadrangle, geologic

602

603
604
128
131

Naturita NW quadrangle, geologic

17 IR | | ]

Vanadium region, geologicmap._..._..
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Oolorado—Continued Index No.
San Miguel County—Continued
Verdure-1 guadrangle, photogeologic

1 11: o S 136
Shales.
Adams County_....oocooooo.. 323
Arapahoe County ... 323
Archuleta County . ...-.-.._........... 323
Boulder County...... ... ... ... 323
Costilla County._..__.___...._._.___. 323
Delta County . ... ...._.........._. 323
Douglas County.............._...... 323
Eagle County . ... ... .............
Elbert County. ... ... ... ..
El Paso County
Fremont County_. ... _..__........ 323
Garfield County..._...._....... 323
Gunnison County ... ._....... 323
Huerfano County._......._.... 323
Lake County.._._........ 328, 503
La Plata County......... 323
Larimer County._......._. 323
Las Animas County...... 323
Montezuma County...... 323
Montrose County..._.... 323
Morgan County.... . 38
Ouray County. .. 323, 503
Park County....__..... . 33
Pueblo County..._... 323
San Juan County. 323
Weld County._..._.. 323
Sinbad Valley-Fischer Valley anticline_.. 712
Structure map and sections 230
Summit County, Montezuma 3n
Teller County.. ... ... . ....__....... 503
Thorium, Custer and Fremont Counties,
West Mountains. . ..__..__.___..__ 529
Tufa.
OurayCounty._._ .. ... __._._..._.
Routt County..
Ute Mountains__......_ ... . ...ccee...
Veins.
Boulder County..........___._._.___. 503
Cariboumine.__.___. 329, 697
Central mineral belt 873
Chaflee County............ 303
Clear Creek County........._ 503
Lawson-Dumont district . . 500
Jo Reynoldsarea____._ 501
Custer County._._.._...___.. 503
El Paso County 503
@Gilpin County . .. 508
Central City district. . 488
Quartz Hill__. 613
Wood mine. 335
Gunnison County. . _____..___.___.. 303, 503

Northwestern San Juan Moun-

Golden Gate Canyon and Ralston
Creek areas..___. .. 611

Lake County.._._ 503, 549
Larimer County..... . 503
Copper King mine . . 718
Kingminearea.......____.___.___ 313

Colorado—Continued Index No.

Veins—Continued
Ouray County._... . _..._.............. 503

Northwestern San Juan Moun-
talns._ ... ... 510
Park County...___. ... ....... 503
Almadistriet. ... __._________. 531

8an Juan County, Northwestern San
Juan Mountains. ...__.____._.______ 510
Summit County, Montezuma........ 311
Teller County ... ... ........._. 503

Water.

Boulder County.. 503
Clear Creek County 503
El Paso County.. 503
Ouray County. . 503
Routt County. 503
Weld County 323
Colorado Plateau (see aiso Arizona, Colorado,
New Mexico, and Utah).

Age determination....__._ . . . _._______ 523
Lead-uraniuin ages of some uraninites. 726
Lead-uranium and lead-lead ratio

methodof. . ______.___ . __________ 729
Method of analysis in treatment of
ores, for. ... ... ... 301
Geologic guides to carnotite. ._...__._.__._ 3562
Geobotanical studies, uranium-vanadium
deposits, eflect on vegetationof... 622
Isotope geology, isotope composition of
lead in lead minerals from. ._..___ 728

Mineralogy ... 39, 40, 277, 278, 284,206, 574, 743, 747

Morrison formation..._.._________________ 633

Origin of uranium from...._______________ 507

Origin of uranium-vanadium deposits._ 657

Original-state core studies...._____.__.__. 692

Pre-Morrison formations, resource apprals-

al ... 318

Resource appratsal .. ________________ 318

Sandstones._..__.__._____.._______.__ 650

Shinarump conglomerate. . 647
Resource appraisal . 318

Stratigraphy of Morrison s.nd related for-

matlons. . _.______ ... ... 282
Tectoniemap...........___._. e 177
Urani ores, rator for very low

grade.. ... ... ... 410
Uranium region, map of. 21

Columbium, geochemistry of 258
Conglomersates,

Arizona.

Apache County.....___...__.__..._._. 318
NavajoCounty..........._...._.._._. 318

Utah.

EmeryCounty... ... ._..__._.___ 318
QGarfleld County . 318
Grand County .. ___.____ . 318

Seven Mile Canyon, Shlnnrump

No.lmine. _.__..__.... .. ... 7
Kane County._..._. . 318
Bulloch group of claims. . 512
8an Juan County_.._____ . 318
Sevier County..... . 318
Wayne County .. _.. . 318
Capitol Reefarea.._ ... __ ... ____ 285



U. S. GEOLOGICAL SURVEY TRACE ELEMENTS, RELATED REPORTS 119

Connecticut. Index No.
Hartford County, Glastonbury, geologic
mapofpart ... ............._. 235

Middlesex County, Middle Haddam

quadrangle, geologic map of part. 235
Reconnaissance_ ... ... _._.._.___..__. 262
Crystallography.
Bastnaesite. ... ... ... 637
Camotite. .. __ ... ... 638
Crystal structure of KVOs.._. 641
Crystal structure of KVO3-H30_.____.___ 629
Montroseite .. ... ..___._................ 642
637
7
638
37
series. ... 639
Tyuyamunite ... ... 638
D

Diatremes, collapse origin of, on the Navajo-

Hopi Reservation.._.__.____..._. 713
F
Federal exploration for carnotite ore......_... 649
Florida.

Airborne radioactivity surveys._.__._.___ 186

Gulf of Mexico beach between 8anibel
Island and Caladesi Island . ... __ 184
Phosphate, for._._.....__.___.._____ 185, 508

Boue Valley formation, mineralogy. 414, 415, 470

Fossil bones, comparison with modern... 18,340

Gulf of Mexico beach between Sanibel
Island and Caladesi Island, air-

borne radioactivity survey_._.___ 184
Hswthorn formation, mineralogy......._. 414
Hillsborough County, ownership map

phosphate deposits. ....___._____. g
Leached rock, development and distribu-

tion in phosphate district_.__.___. 628
Mineralogy.

Bone Valley formation.._._... 414, 415,470
Hawthorn formation...._._...__._____ 414
Wavellite spherulites. .. ______._.__.___ 470
Phosphate, land-pebble district....____.__ 1,25,

292, 625, 626, 627, 636
Airborne radioactivity survey, for.. 185, 508

Distribution..._____..____._.._____. 292, 627
Isopachous maps, useof ... .._..____ 742
Mineralogy...................__. 39, 277, 206
Minor metal content._.___________... 345
Origin_____.___ ... R, 292,627
Ownershipmaps.....__.___...__..... 77
Petrology . - .o o... 39, 277, 296
Sedimentology.- ..............._.... 352, 354

Polk County, ownership map of phos-
phate. ... . ... T
Wavellite spherulites, mineralogy - 470
.................................. 403

Alnminum determination in phosphate
rock with 8-hydroxyquinoline. ... 570

Bwery powered for uranium determina-
572

Fluorimeter—Continued Index No.
Critical factors in “direct” determination
ofuranjum. ... ... ... 271,572
Model V, transmission. . 10. 272, 572
Model VI, transmission..._.__....... ... 556
Solutions, for. ... _......._.._._.... 12, 347, 542
Transmission for uranium determination . 11, 572
Uranium determination.
In fluoride melts. ... _.__......_. 9, 269. 572
In low grade ores, visual method . 14, 260, 572
In non-saline and saline waters. .._. 283, 572
In phosphate rocks, short, direct
method, ... ....._............._.. 572
In shales, lignites, and monazites after
alkali carbonate separation. . ... 280, 572
8Small amounts, direct method for field
and laboratory. .___......._.... 266, 572
Fluorite.
Colorado, Boulder County, Jamestown,
Blue Jay mine. 38, 39, 40, 276, 277, 278, 707
United States. . _.......__........... 19, 506, 750
Utah, Juab County, Thomas Range. .. ... 342,
571,717
Fluorspar, Nevada, Nye County..._...___... 575
Fracture pattern and hypogene zoning, relation
between, Colorado, Clear Creek
County, Freeland-Lamartine dis-
triet_ . ... 663
G
Gamma-ray logging, theory of . .__.__..._._... 349
Geobotanical studies.
Methods of prospecting for uranjium..__.. 623
New Mexico, McKinley County, Grants
Brea . ... _..._._.._ 521
Uranfum-vanadium deposits, effect on
vegetation, Colorado Plateau.... . 622
Geochemistry. ... ... ... 652
Berylium.___ .. .. . ... 667
Uranfum. ... ... ... ... 286, 296
Geologic guides to carnotite, Colorado Plateau. 562
Geologic maps.
Arizona, Navajo County.
Carrizo Mountainsarea..___....._..._. 503
Monument Valley—Agathla Peak,
Boot Mesa, Garnet Ridge........ 247
California, 8an Bernardino County.
Birthday claims..__.___..__.______.__ 500
Mountain Pass district__.___....____. 220
Colorado.
Clear Creek County, Central City dis-
triet ... 232
Dolores County.
Egnar quadrangle_.._______..____ 509
Joe Davis Hill quadrangle. . 604
Vanadium region._._.___..._ ... 583
QGarfleld County, Rifle Creek vana-
diumregion._ .. ... ... . ... 584
Gilpin County, Central City district. 232
Eureka Gulcharea...._..._....__ 23
Mesa County.
Calamity Mesa..
Gateway district. .
Gateway quadrangle. .
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Geologic maps—Continued Index No. | Geologic maps—Continued Index No.
Colorado—Continued Utah—Continued
Mesa County—Continued Uintah County, Ulinta River and
Pine Mountain quadrangle....... 608 Brush Creek-Diamond Moun-
Vanadium region......... . 583 talnarea. ... .. .. .o....... 588
Montezuma County, vanadium re- ‘Wasatch County, Duchesne River
gion 583 [ o S 585
Montrose County. ‘Wayne County.
Anderson Mesa quadrangle....... 504 Green River Desert-Cataract Can-
Atkinson Creek quadrangle...._. 585 yonregion. . ......oooooo... 582
Bull Canyon quadrangle... . 596 HenryMountains._ _............._ 587
Davis Mesa quadrangle.._......_ 598 ‘Wyoming.
Egnar-Gypsum Valley area ._.... 591 Goshen County, Hartvillearea_....... 589
Natirita NW quadrangle. . . 608 Platte County, Hartvillearea. .. 589
Paiadox quadrangle. ... - 607 | Geophysical investigations. 632
Red Canyon quadrangle. . 609 Colorado, Mesaand Montrose Counties._. 344
Uravan quadrangle...... - 610 New Mexico, MoKinley County, Grants
Vanadiumreglon_ .. __._.__..____ 583 distriet .. ... 300
San Miguel County. Georgla.
Anderson Mesa quadrangle____... 504 Airborneradioactivity surveys..__._...__. 186
Bull Canyon quadrangle. . .. 598 Clarke County............... R 511
Egnar quadrangle......._. . 599 Coweta County. 511
Egnar-Gypsum Valleyarea....... 501 511
Gypsum Gap quadrangle..._.. . 601 511
Hamm Canyon quadrangle.. 602 511
Horse Range Mesa quadrangle... 603 511
Joe Davis Hill quadrangle 604 511
Naturita NW quadrangle. . €06 811
Vanadium reglon._..._.......... 583 693
Connecticut 511
Hartfcrd County, Glastonbury quad- 511
rangle. ... 235 Sn
Middlesex Ccunty, Middle Haddam 511
quadrangle, part. ... _._....._ 25 511
Idaho, Caribou County, Johnson Creek 511
quadrangle. .. ... ooococeeoo... 97 511
Montana. Meriwether County. 511
Beaverhead County, Willis quad- Newton County..... 511
rangle, SW quarter_ . ........_.... 176 Oglethorpe County.. . sn
Jeflerson County, Jeflerson City quad- Spalding County.........._.._....... 511
rangle, Cometarea................ 73 Troup County. ... ..oooooo.o. 511
New Mexico. Walton County. 511
QGrant County, White Signal district, Newton County......... 511
centralpart .. .. . ... ____._.. 96 Oglethorpe County ... 511
San Juan County, Carrizo Mountains. 593 Spalding County........ 511
Utah. . Troup County........ 511
Duchesne County. Walton County.....ooooommaoe s
Duchesne Riverarea_....._...... 585 | Germanium.
Moon Lake area.................. 586 Effect of ashing temperature on the vola-
Utnta River and Brush Creek- tility of, Inlignite..._.._......... 305
Diamond Mountainares. ... 588 Geochemistry. ..oo.cooeemmeemmieomeaonnns 257
Emery County. I
Green River Desert-Cataract Can-
Idaho.
yonregion. .. ... ... ...... 582
Henry Mountains_ . ___........... 587
Garfield County.
Green River Desert-Cataract Can-
yonreglon. . ... _____________ 582
Henry Mountains...__...... we--. 587
Grand County. Caribou County.
QGateway district.._ 592 Dry Valley quadrangle_.............. 5
Vanadium region 583 Johnson Creek quadrangle, geologic
Kane County, Henry Mountains_.... 587 map and structure sections_._.... 97
San Juan County, vanadiumregion... 583 Caribou Mountainarea.._..._........._.. 428
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Idsho—Continued

Cassia County._ ... . .......__... 356
Clark County.... .. ... 273, 568
Coals.
Ada County. 356
Botse County ... ________.__..______ 356
Bonneville County, Fall Creek area_ 309, 500
Custer County._ ... ... _______ 323, 356
Franklin County......._..............._. 328
Fremont County, Lyon quadrangle, SE
0

Owyhee County. ... ... ... 356

Limestone, Bonneville County, Fall Creel:
ares. . 500
Monazite, Valley County....___.....__... 000
Owyhee County... ... oooooeooo.a 356
Pegmatites, Lemhi County............. 273, 568
Phosphate, Phosphoria formation......_. 25,
30, 53, 54, 307, 532, 576. 684, 686, 639

323, 356

Lemhi County, Lemhi Pass district. .
Teton County, Driggs area.

California, San Bernardino County,

Mountain Pass district.......__. w3
Colorado.
Front Range, Central City district... 302
Lake County. . ....ocooovneomnannon 503
Larimer County, Treasure Hill area.. 327
Nevada, Lyon County....._............ 575

Igneous rocks—Continued Index No.
Utah, Piute County, Marysvale district,
Papsy’s Hope prospect........... 337
‘Wyoming.
Fremont County..................... 357
Hot Springs County.........c.c..... 357
Immersion liquids.
High refractive index. .................... 805
New series.... .- 604
Indium, geochemistry . . .ccccceocaaccioanann 256
Izotope geology.
Change of isotopic abundance ratio within
a sphere due to diffusion.......... 6zl
Diffusion, eflect of, on the natural isotopic
abundanceratios................. 710
Isotopic composition of lead in lead min-
-]
624
289
259
K
Kansas.
ButlerCounty. ... ... . ............... 565
Cowley County. ... ._.................. 565
Greenwood County ... ... ... ........ 565
Marion County. ... . ..o .. 565
0il flelds, radioactivity.
ButlerCounty. ... . ... _.......... 565
Cowley County... 565
565
565
565
565
320
320
320
320
Coals.
BellCounty. ... .. oo oo 320
Boyd County. ... ___._.______.__ 320
Breathitt County.._.______.___.___.. 320
320
320
320
320
320
320
320
320
320
320
320
320
320
Perry County... 320
Pike County._ ... R 3
‘Whitley County ... ... ______.__ 320
Elljott County_. .. ... ... 320
Floyd County..... 320
Greenup County.. 320
Harlan County..... 320
Knott County.._. .- 320
Laurel County.._ . ... . .. ..o ceooo. 320
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Kentucky—Continued

Index No.

LeslieCounty . .. ... __.......... 320
Leteher County_ ... ... ... 320
MceCreary County oo .. ... ... 320
Magoflin County .. ... .. .. ..., 320
MartinCounty __.__.__.... ._ . 320
Morgun County . ... ... ... ______ 320
PerryCounty._ ... .. ... ... 320
Pike County.. ... ... ... 320
Whitley County .. ... IO . 1]
L
Latite, Utah, Beaver County, Indian Creek
prospect. ... ... 64
Laws governing uranium 752
Leaching, differential of uranium, radium, and
lead from pitchblende in HsSO4
solutions_ ... ... ... 304, 708
Lignites. .. .. 287
California.
Amador County ________.____________ 544
Humboldt County .. __.__.._ .. ....__ 544
Los AngelesCounty__.___._._._._____ 544
Mendocino County 544
San Diego County.._.._._ ... ... 544
Santa Cruz County.___.._.._._..._.. 544

Solano Connty ...
Sonomsa County..___._.__..._........

Chemistry. ... ...
ldaho.
Cassia County_ ... ... ... 356
Lemhi County__ . ... .. ... ... ... 356
T.emhi Valley district 517
Owyhee County ... ... .. ... ... 356
Montana.
Beaverhead County, Medicine Loige
Creek Valley_... ... .......... 517
Broadwater County, Townsend Val-
ley distriev. ... ... ... . ... 517
Ravalli County, Bitterroot Valley
distriet. ... .. ... 517
Stillwater County, Ryegate district.. 517
Wheatland County, Ryegate district. 517
Yellowstone County, Ryegatedistrict. 517
Nevada.
Churchill County . ... ... .____.... 578
Esmeralda County_..__._____________ 356
Lyon County._._ 350
Washoe County. ... ... . .....__... 544
Oregon, Grant County ... _....._.... 356
United States__ ... ... 19, 506, 660
Washington.
Cowlitz County.___.___...._._.._.... 356
Lewis County. ... .. ... ... 356
Wyoming, Sweetwater County, Red
Desertarea_ ... _.__._____.___. 46, 333
Limestones.__._ ... . .. ... 287
Colorado.
Pitkin County__ ... ._________. 503
8an Miguel County. ... 503
Idaho, Bonneville County, Fall Creek
F:3 0 S 500
United States. .. ... .......... 19, 506, 660
Utah.
Duchesne County.... ... ... _.___.... 312
Wayne County._______________________ 506

Limestones—Continued

Index No.

Wyoming, Carbon County, Miller Hill
Y I 525
Logging of drill holes, by the neutron, 2: mmsa
method and gamma-ray scatter-
111 S 646
M
Maine.
Aroostook County. .. .. . ..._._...._ 314
Piscataquis County. ... _______._..____ 314
Roconnalssance........................... 263
Maryland.
Alleghany County.. ... ... ... ... 355
Clinton formation. . 355
Washington County._............._.._... 355
Massachusetts, reconnalssance____.._._..__._._. 264
Metamict minerals.
Crystallineregionsin .. __________________ 630
Metamict disintegration of the zircon
[ 001 322
Methods and procedure for study._.__.___. 618
Re. ination of fer } (7. DN 619
Metamorphic rocks.
Colorado.

Boulder County...._.. ... ......._.. 503

Larimer County, Treasure Hill area.. 327

Ouray County. ... ... ....cooo...... 503

Routt County 312
Wyoming, Fremont County____._._...... 357

Mineralogy.
Apatite.

Abstracts of literature on synthesis of 481

Strontian apatite._ . ___._._...___....__ 677

X-ray evidence of nature of carbonate-

apatites. ____....._........__..... 612
Arirona, Yavapail County, Hillside mine. 614
Bayleyite, second occurrenceof ._.______. 724
Becquerelite ... ... .ooieoaiio.o 656
Beryllium minerals, New Mexico, Luna

County, Victorio Mountains. ... 668
Billletite. . ... il 656
Bone Valley formation, Florida__.__ 414, 415, 470
Carnotite, hydration and base exchange

propertles. ... _.___.._._..... 699
Clays.

Colorado. oo oo

Morrison formation, Colorado.

Utah. .
Coffinfte ... o ool
Colorado Plateau.. 39, 40, 277, 278, 284, 296, 574,

743, 747
Florida.

Bone Valley formation. ...___._ 414, 415, 470

Hawthorn formation. . - 414

Millisite .. ...l 415

Pseudowavellite. _.._..__..___.__...._ 415

Wavellite spherulites._. 470
Hawthorn formation, Florida..__.__._____ 414
Hummerite, Colorado._.___.___....._..._. 74
Hydroxyl substitution in thorite and

giroon . . o...Lll. 654
Identification of minerals by spectrog-

raphy. ... .. 509
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Mineralogy— Continued Monazite—Continued Index No.
Immersion liquids. Index No. Virginia___ ... ... 693
High refractive index....._..___..____ 695 Amelia County . .. __. e 511
New serfes...__.._. 604 Charlotte County. . 511
Millisite, Florida.._....__..._._____.._____ 415 Cumberland County....... .. _.._. 511
Montroseite. Dinwiddie County. .. ... ..._...._._. 511
Alteration processesin_ _........._.... 643 Goochland County. 511
Colorado..__._..._. 744 Hanover County__..__.__..__..._.... 511
Colorado Plateau. -- 745 Henry County . . .. ... _._......._. 51
Morrison formation, clays, Colorado..... 60,346 Mecklenburg County . 511
Navajoite, Arfzona. ... ________ 746 Nottoway County. .. ________._...._ 511
Phosphate. Patrick County._ __.__...__.__..._... 511
Florida .. . ____..__. 39, 40, 277, 278, 284, 296 Pittsylvania County .. 511
Phosphoria formation. .. 40, 277, 278, 284, 206 Powhatan County. _ _._..._.._._._._ 511
Pseudowavellite, Florida.___. 415 Prince Edward County . ____.__.__._. 511
Roentgenite. _.__._.__.___ 636 Spotsylvania County._._. ... ... _. 511

Shales. .. .. ... 39,277 | Montana.

Study material of radioactive minerals, Beaverhead County..__...._._. 22, 273, 331, 568

catalogof ... __.._....._.__... 47,270 Beaverhead Valley district ___. 517
Thorium-bearing minerals____._.._. 479, 490, 752 Big Hole Valley district.__..._..._._. 517
Tyuyamunite, hydration and base ex- Centennial Valley district_.___._._.__ 517

change properties..._...._.___.__._ Lemhi Pass district____.._. m

Urani bearing mi Is Lyon quadrangle, SE quarter__..___. 20

Warvellite spherulites, Florida. Medicine Lodge Creek Valley district. 817

Zeunerite. ... ..__......... Upper Ruby River distriet. ._...____. 517

Zircon, zoned, Oklahoms_..._______..____ Willis quadrangle, NW quarter, and

Monazite. Brown’s Lakeusrea.._.__.._____ .. 32

Alabama. . ... 693 Willis quadrangle, 8W quarter, geo-
Chambers County__.__.__.. 511 logic map and structure sections.. 176
Coosa County..._.__._.__._. 511 Boulder batholith, northern.__.._._...... 616
Tallapoosa County..... 511 Broadwater County.

Georgia. ... __._.___.__._... 683 Lombard coal fleld. . . _..___.....____. 517
Clarke County..._._...._.... 511 Townsend Valley district.._______.___ 517
Coweta County.._______..__ 511 Coals.

Elbert County....__..... 511 Beaverhead County, Upper Ruby

Hall County.._.......... 511 Riverdistriet.._________._.._.____ 517
Hart County...._..._..._.... 511 Broadwater County, Lombard coal
Heard County._________ 511 fleld ... ... 517
Madison County..... 511 Deer Lodge County, 8ilver Bow Val-
Meriwether County.. 511 ley district . _____. ... 517
Newton County._.__..____ 511 QGallatin County, Livingston-Trail
Oglethorpe County._............_____. 511 Creekcoalfleld.......___..._..._. 517
Spalding County 511 Madison County, Upper Ruby River
Troup County. ... . ... ... 511 distriet. . ... 517
Walton County. . ._..__.............. 511 Park County.

Idaho, Valley County 690 Electriccoal fleld . ___._._____.___ 517

North Carolina. ... ...._.._.._.._.._... 693 Livingston-Trail Creek cosal fleld. 517
Alexander County. ........_.._....__. 511 8ilver Bow County, Silver Bow Val-
Burke County. ... . ..._....___._. 511 ley district ... ... .. 517
Cleveland County._.._.......______._._ 511 Sweetgrass County, Livingston-Trail
Franklin County ... ... ......... 511 Creek coal fleld . ... .. _._._. 517
MeDowell County._._.._.__..._.._._. 511 Deer Lodge County ... ... ._........._... 33
Madison County. ... ... _._....._ 511 Deer Lodge Valley district __..___.____ 517
Mitchell County. ... ... 511 Silver Bow Valley district_..._...__._ 517
Rutherford County__........._...... 511 QGallatin County . . ... .._.............. 33
Surry County . .. .ol 511 Eldridge quadrangle.___............._ 51
Wake County . ... ... 511 QGallatin Valley district 517
Warren County. . ... ......._....__ 511 Livingston Trail Creek conl field... . 517
Wilkes County ... ...ceeoooooooooo.. 51 Granite County ... ... ... .. ......... 33

South Caroling. .. .o 693 Blackfoot Valley district _.___.._____ 517
.Anderson County.. . .....__...._... 511 Flint Creek Valley district 517
Cherokee County . ... _.________.._._. 511 Jefferson County ... ._______ . 21,332
Fairfleld County . _ .. ... __.._._._... 511 Clancyarea . ................ - 41, 566
Greenville County . ___.._.__._.....__. 511 Clancy Creck area, petrography
Laurens County . .. ___.._.__...... .. 511 Cometaren. _..._.._._.._._....
Spartanburg County. .__.___......... 511 Free Enterpnse mine....__.__.___.__.




Montana—Continued Index No.
Jefferson County—Continued
Jeflerson City quadrangle, Comet

3
3 .. 38
Prickly Pear Valley district . ._.___._ 517
Lignites.
Beaverhead County, Medicine Lodge
Creek Valley distriet...__.__..___ 517
Broadwater County, Townsend Val-
ley district . ___ ... _____..________ 517
Ravalli County, Bitterroot Valley
district ... _ ... 517
Stillwater County, Ryegate district.. 517
Wheatland County, Ryegate district. 517
Yellowstone County, Ryegate dis-
triet .. 517
Lincoln County. ......coeomeooaacaeaas 331
Madison County . ... ......... 273, 323, 568
Beaverhead Valley distriet..._....._. 517
Jeflerson Valley district__.. . 617
Madison Valley district.. .. ceen 517
Upper Ruby River district . 517
Virginia City quadrangle. . . 51
Meagher County.. .. ..._.... . 3B
8mith River Valley district. ......... 517
Missoula County.
Blackfoot Valley district . __.......... 517
Missoula Valley distriet.._...__...__. 517
Park County. . ........... 33
Electric coal fleld_ _ _ 517
Eldridge quadrangle ....._....... .- 8
Livingston-Trail Creek coal field..... 517
Pegmatites, Beaverhead County._.. ... 273, 568

Phosphate, Phosphoria formation.._. 25, 30, 53,
54, 532, 684, 686, 689, 734.

Centennial Range. .....__........... 17, 668
Stratigraphic sections._ 2, 3, 42, 52, 497, 519,

535, 536, 553.
Stratigrapby. . ..o aao 24, 634
Powell County.
Avon Valley distriet.__.....__.__..... 517
Blackfoot Valley district. ........... 517
Deer Lodge Valley district...._....._ 517
Flint Creek Valley distriet.__.___..... 517
Ravali County._ ... .. ........_..... 33
Bitterroot Valley distriet....._.._.... 517
Shales.
Deer Lodge County........._._...._. 33
Deer Lodge Valley district.. 517
Fergus County. ... .o oocoemo. .. 323
Gallatin County...._...ococcmaano.on 3B
Granite County......c..ocoomeeeno. . 323
Flint Creek Valley district....... 517
Lewis and Clark County....____...... 323
Madison County......__._........... 33
Meagher County._ ... _.......__.... 323
Park County.___.._..._....____...___. 323
Powell County, Flint Creek Valley
distriet. .. ... 517
Ravalli County . . ._____..........._. 323
8flver Bow County.......cooocoeooe.. 473, 568
Jeflerson Valley district 517
Bilver Bow Valley district............ 517
Stillwater County, Ryegate distriot...... 517
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Montana—Continued Index No.
Sweetgrass County, Livingston-Trail
Creek coal fleld.__._._.__..__..... 517
Thorfum._ ...l 273, 568
Beaverhead County, Lemhi Pass dis-
triet. il m
Velns.
Beaverhead County.__.______._. 273, 331, 568
Lemhi Pass district.. ceee 11
Jeflerson County......_. 21,332
Clancy area. ........ - 41, 568
Comet area_......... - 524
Free Enterprise mine. . 567
Lincoln County......... .. 331
Madison County. ... .. 273, 568
Silver Bow County._........._...... 273, 568
Volcanic ash.
Gallatin County, Gallatin Valley dis-
triet il 517
Lewis and Clark County, Prickly Pear
Valley district. ... cocoeoiaaaan 517
Wheatland County, Ryegate district..... 517
Yellowstone County, Ryegate district.... 517
Morrison formation.
Clay mineralogy, Colorado --. 00,346
Colorado Plateau.........._..._......... 282, 633
8alt Wash sandstone member.
Cross lamination n. __...__....._..... 748
Lithofacies study....ooceoeemeeeaaaaas 608
N
Nebraska.
Shales, 8foux County....... ... ......... 33
8foux County. ... ccoo oo 3B
Neutron absorption cross section of silicon,
thermal a7
Nevada.
Beryl, Elko County, Ruhy Mountains... 34
Chburchill County, Gamma property-. ... 875
Clark County.
Gold Buttedistrict. .._...._..._...... 576
Goodsprings district.....coeuemeeunnan 576
OldDadclaim. _...oooooocaaae ... 576
Uranjum No.1clalm.._.._.___._....._ 575
Coals.
Esmeralda County
Lyon County. ..
Elko County.............
Errington-Thiel mine
Ruby Mountains.
Esmeralda County
Coaldal
Eureka County._.........

Humboldt, Virgin Valley district...

Igneous rocks, Lyon County._...........
Lignites.
Churchill County. ... . ............. 575
Esmeralda County. 356
Lyon County....ceceeeeenaeaann 356
Washoe County . ... o.ooooocoooos 544
Lincoln County, Atlanta mine... 575
Lyon County. ..o .. 356,544
East Walker River area_... 563
‘Washington district. ...____ 575
Yerington property......ececeaceaca-- 578
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Nevada—Continued Index No
Heneburgh Tunnel area_...__._._____ 575
Pegmatites, Elko County, Errington-Thiel
mine. ... .. 16
Pershing County.

Humboldt County. ... _._..__.__._... 575

Virgin Valley district.......__.... 483

575

576

575

563

575

875

‘Washoe County. - 544

White Pine County. ... __...._...... 323,356
New Hampsbire.

Pegmatites. .. . . oo 702, 705

Reconnaissance. ... .......ooooooeeooo.. 262

New Jersey.
Burltngton County.. ..o cccocoocoaaaoe 314

New Mexico.
Airborne radioactivity surveys, McKinley

County, Grants district.......... 300
Bernalillo County ... .. ._.......... 3
QGuadalupe County.......c..ooooo._.. 505

Geobotanical studies, McKinley County,

McKinley County, Grants area

Afrborne radloactivity surveys....... 300
Geobotanical studies_.__.... - 521
Geophysical investigations._ - 300

New Mexico—Continued Index No
Pidlite pegmatite. ... ... ......... 705
Otero County . ... ..ccooocooooii. 323
Pegmatites, Mora County, Pidlite peg-
matite ... iaiaaoo
Rio Arriba County.
Sandoval County..
Sandstones._..._.....
Guadalupe County... . ... .ccooo... 508
Mora County, Coyote district...... 430, 558
Rio Arriba County 508
B8andoval County. . ... ._............ 505
8an Juan County, Carrizo Mountains. 480
8an Miguel County. ... ... .. ....... 508
Torrance County...._.._...coooo..... 505
Valencia County. ... ... ......... 506
8an Juan County. . .....ocooooeieeeannn. 33
Age determination of ores from..__... 523
Carrizo Mountains . ____.__.....__._.... 480
- Geologicmapof..._..._....._.... 503
8an Miguel County. ... ....._............ 505
Shales.
Bernalillo County.____....._.....__..._ 33
Lincoln County.
Mora County
Coyote district. .
Otero County. . .. ... .._.__.._...

Valencia County
Veins.

QGrant County.
Black Hawk district....__...___..

St. Lawrence County

Wayne County. ... oimiannnn 355
Westchester County.__._ ... .. ___.___.. 314
North Carolina.
Airborne radioactivity surveys, Atlantic
Ocean beach ... ... ... ... .. 183
Alexander County. ... _.__.._....... 511, 541
Atlantic Ocean beach, airborne radioac-
tivity surveys. ... _........ 183
Beryl.
Alexander County......cocoeccecaienn 541
Catawba Couuty. 541
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North Carolina—Continued

Beryl—Continued Index No.
Cleveland County.._......_.......____ 541
Gaston County 541
Lincoln County .. ... __......_.... 541

Burke County. ... . ... ...

Catawba County ...
Cleveland County..._.....__...___.... N
Franklin County.__. ... _.______._...___
Gaston County ...
Lincoln County
McDowell County. ... ... ___________
Madison County. .. ... ... ...
Mitchell County ... _______________
Monazite ...
Alexander County ..
Burke County.. ... ... ...
Cleveland County....................
Franklin County.__..._____.____.__...
McDowell County... .. ... ..._...
Madison County..._.__________._____
Mitchell County
Rutherford County....._._.__________
Surry County .. ... ...
‘Wake County. ...
Warren County ... _________.___
‘Wilkes County _ ... ..o oo..
Rutherford County
8urry County
Wake County

Ohio.
Athens County ... .. . ... . .......
Belmont County.. ... _____._._._______
Carroll County. ... ... .. ...
Coals.
Athens County......_...__........._
Belmont County.
Carroll County ... .. ... ...
Columbiana County. ... ..__._____
Coshocton County. ...
Guernsey County...__..._...._......
Harrison County..___....__.__...____
Jackson County..
Jefferson County. ... ... ......_..
Lawrence County.__.................
Mahoning County.
Monroe County_ ... . ..........
Muskingum County. .. .. ....__....
Perry County
Portage County___ ...
Tuscarawas County..............._..
Vinton County..._.
Columbiana County. . ... ._._.....__._
Coshocton County._ _ ... ___ ... ... ..
Guernsey County_.
Harrison County. . ___ ... .. ... _......._
Jackson County.. ... ... .._.........
Jefferson County.
Lawrence County. ... o ... .. ...
Mahoning County ... .o .o .._..

325
325
325

325
325
325
325
325
325
325
325
325
325
325
325
326
325
325
325
325

Ohio—Continued Index No.
Monroe County......_....._......._.... 325
Muskingum County. ... ......._..._... 325
Perry County . oo e, 326
Portage County.. . . ... ... 325
Shales.

Carroll County.._.....__._......._.... 325

Tuscarawas County..._.___..____.... 325
Tuscarawas County...__........_........ 325
Vinton County__. ... .__......_... 325

L6 287, 640

011 fields, radloactivity in
Kansas.

Butler County....._._._...___.....__. 565

Cowley County. . _._...._..._.._..... 565

Greenwood County.._._.__..._..____. 565

Marion County. . ... .. ......... 565

Sedgwick County.._..._____..____.._. 565

Oregon.

Coals.

CoosCounty._ ... ... .. .._...._.. 544

Douglas County. ... _........._ 544

Jackson County ... ._....__..... 544

Morrow County._........_.._......... 356
CoosCounty. ... ... 544
Douglas County. ... ... _....__.. 544
QGrant County._ ... ... .. ... 356
Jackson County. ... ... .. ..__....... 544
Lignites.

Grant County.__.. ... ............ 356
Malheur County .. .. . . ... 356
Morrow County. ... ... ____._...... 356
Shales.

Malheur County. ... _._....__...... 356

Original-state core studles. . __....__....._.... 358
Colorado Plateau. ... ....__............. 692

P
Paleontology, fossil bones, comparison with
modern forms. ____..___.._ ... 18,340

Peat, Utah, Davis County._ ... _._..._..._.. 356

Pegmatites_ ... ... .. ... 287, 705, 752
California.

San Bernardino County. ... ____. 664

San Diego County, Rincon....._..... 662
Colorado.

Boulder County___._..___._.._.. ... 503, 579

Chaffee County._____ ... _..__._... 503, 579

Clear Creek County.. 503, 579

Robineau claims..._.._..__._...__ 330

Douglas County.._ .. ... ... 579

El Paso County. .. 579

Fremont County 579

Qunnison County. __.___....._..._... 579

Quartz Creek distriet....___.__.. 44, 581
Jefferson County. ... ... ... 579
Larimer County.... ... .________ 579

Biz Boulder prospect. B 55

Buckhorn mica mine._...._.____. 56

Crystal Mountain district. .. __ .. 58,577

Hyatt pegmatite
Montrose County. .. .. ... . ..._.

Park County ... ... .. .....
Routt County ...
Idaho, Lemhi County._.._.__
Montana, Beaverhead County._..._.... 273, 568
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Pegmatites—Continued Index No.
Nevada. Elko Countv. Errington-Thiel
mine_ . _____ ... _ ... 16
New llsmpshlre,....,.v.v el 702, 705
New Mexico, Mom Counly Pidlite
pegmatite__________ .. __ R 05
South DNakota.
CusterCounty ... ... .. 705
Fourmilearea. ... .. .. ... ... 514
High Climb pegmatite. _.____.... 578
Pennington County, Bob Ingersoll
Dike#2. . ... 705
Ttah, Tooele County....__..___.._..____. 579
Wyoming.
Albany County._ ... ... .._..... ... 579
Fremont County._. ... ____. 579
Goshen County. . 579
Natrona County 579
Pennsylvania.
Blair County 355
Bucks County... 314
Carbon County. . 321
Centre County. .. 355
Clinton formation 355
Coals.
CarbonCounty . _ .. ... ... .. _.___.... 321
Columbia County.. 321
Dauphin County 321
Lackawanna County. 321
Lebanon County. ... ... ..._.___.._ 321
Luzerne County........ ... ........ 321
Northumberland County 321
Schuylkill County. ... ... ... __ 321
Columbia County .. ... ... .__._.._.__._. 321
Dauphin County 321
Huntingdon County _...._ .. ... ... 355
Juniata County._._ ... ... ... ... 355

Lackawanna County
Lebanon County. ... __.._.._._..._...
Luzerne County ... ... _.__.___.__.

Lycoming County. 355
Monme County .. ... .. . ___._._... 355
Montour County._ ... ... 355
Northampton County.. 314,348
Northumberland County...__._..._.._._. 321
PerryCounty... ... . . .. ...._.. 355

Schuylkill County.
Snyder County ... . ... ... ......_.
Union County._..._ ... ... .. .........

Petrography.
Mineral composition from mineral-grain
ecount. ... . ... ......... 620
Montana, Boulder batholith, Jefferson
County . e 617
Petrology.

Colorado Front Range.... 39, 40, 277, 778, 284. 206
Phosphate.
Florida..___._.._.___. 39, 40, 277, 278, 284, 298
Phosphoria formation.39, 40, 277, 278, 284, 296
Relation of type of country rock to the

shape of granitic pegmatite
intrusions ... ... ... ... 718
Phosphates ... ... .._.......... ... 287, 687, 752
Abstracts of literature on synthesis of. 481
Florids, land-pebble district .. . __.__. 1,

25, 292, 625, 628, 627, 636

Phosphates—Continued Index No.
Florida, land-pebble district—Continued
Airborne radioactivity survey__._ . 185 508
Distribution ... .. .. ... ..., 292,627
Isopachous maps, useof ... ... . 742
Minerloey. . ... ___.... 39, 40, 277. 278. 2%4
Minor metalcontent ___... . 315
Origin ....... ... . 292,627
Ownershipmaps.___..... . 7
Petrology .. . ... ... 39, 40, 277, 2"8 284, 206
Sedimentology . .. _.__.__ ... ..., 352, 354
Phosphoria formation,

Chemistry._........._........ 274, 307, 564, 576
Idaho....._ . 25,

30, 53, 54, 274, 307, 532, 564, 576, 684,

686, 689.

Centennial Range.............__ 17, 668
Stratigraphic sections............_ 2,

3, 26, 27, 36, 42, 496, 520, 534, 537, 538, 554
Stratigraphy . ......... ... ... 24
Mineralogy ... 39, 40, 274, 277, 278, 284, 206, 564
Montana . 25,30, 53, 54, 532, 684, 686, 689, 734
Centennial Range_. __..._._.__. 17, 668
Stratigraphie sections. ......... ... 2,

3, 42, 52, 497, 519, 535, 536, 553

53, 54, 274, 307, 532, 564, 576, 634, 656, 689
Stratigraphic sections. .. 2, 29, 42, 499, 539

Wyoming. ... ... 25, 30,
83, 54, 274, 307, 532, 564, 576, 684, 686, 689
Lincoln County.._.....__........ 33
Stratigraphic sections...________. 2,

3, 8,42.498,540 551, 552

Photogeologic maps (according to quadrangle

name).
Agathla Peak-1 quadrangle
Agathla Peak-2 quadrangle
Agathla Peak—4 quadrangle
Agathia Peak-6 quadrang.e
Agathia Peak-7 quadrang:e
Agathia Peak-8 quadrangie
Aneth-1 quadrangie___._.__._..._____.....

Carlisle-1 quadrangie
Carlisle-2 quadrangle.
Carlisle-3 quadrangle.
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Index No.

Photogeologic maps (according to quadrangle

Carlisle-16 quadrangle
Circle Cliffs-1 quadrangle......
Circle Cliffs-2 quadrangle. .. ...
Circle Cliffs-3 quadrangle........
Circle Cliffs4 quadrangle......
Circle Cliffs-5 quadrangle....._.
Circle Clifts-6 quadrangle......
Circle Cliffs-7 quadrangle......

Circle Cliffs-10 quadrangle...............
Circle Cliffs-11 quadrangle...............
Circle Cliffs-14 quadrangle. ..
Circle Cliffs-15 quadrangle. ..
Circle Cliffs-16 quadrangle.
Clay Hills-12 quadrangle...
Clay Hils-13 quadrang.e...
Clay Hills-14 quadrangle. ... _._.__.____..
Clay Hills-15 quadrangle_._._____..___.._
Clay Hills-16 quadrangle___

Elk Ridge-8 quadrangle....
Elk Ridge-9 quadrangle..
Elk Ridge-12 quadrangle.
Elk Ridge-13 quadrangle. .. ... .______...
Elk Ridge-16 quadrangle_....._......_._.
Emery-1 quadrangle
Emery-8 quad le
Emery-9 quadrangle._.
Emery-16 quadrangle.__..___.

Kaiparowits Peak-8 quadrangle.
Kaiparowits Peak-9 quadrangle..........
Moab-10 quadrangle._ . _._.._...__.._.._.
Moab-11 quadrangle. ..
Moab-12 quadrangle. __
Moab-13 quadrangle._ __
Moab-14 quadrangle._ _.
Moab-15 quadrangle.. ____
Mount Peale-1 quadrangle. _.____________
Mount Peale—4 quadrangle......___...__.
Mount Peale-5 quadrangle.
Mount Peale-6 quadrangle -
Mount Peale-7 quadrangle. -
Mount Peale-8 quadrangle.
Mount Peale-9 quadrangle.
Mount Peale-10 quadrangle.._._.._.__.._
Mount Pesale-11 quadrangle..._.__.......
Mount Peale-12 quadrangle._ __ .
Mount Peale-13 quadrangle. .
Mount Peale-14 quadrangle.._..._..._...
Mount Peale-16 quadrangle. ... _._.._..
Mount Peale-16 quadrangle. ..
Mount Pennell-5 quadrangle. . _
Mount Pennell-11 quadrangle. .. _.......

Index'No.

Photogeologic maps (according to quadrangle

name)—Continued

Mount Pennell-12 quadrangle.........._. 24
Mount Pennell-13 quadrangle... .. ...... 25
Mount Pennell-14 quadrangle...... 133
Navajo Mountain-3 quadrangle 134
Navajo Mountain-4 quadrangle......._.. 26
Navajo Mountain-5 quadrangle....._.... 74
Navajo Mountain-6 quadrangle. ... 227
Navajo Mountain-9 quadrangle. ... =3
Navajo Mountain-12 quadrangle. . . 5
Navajo Mountain-13 quadrangle. .. 135
Navajo Mountain-16 quadrangle. .. o4
Notom-15 quadrangle. . .......cooae...... 153
Orange Cliffs-1 quadrangle._..._......... 188
Orange Cliffs-2 quadrangle....... 189
Orange Cliffs-3 quadrangle. ...... 190
Orange Cliffs+4 quadrangle_........ 81
Orange Cliffs-5 quadrangle.._.._. 160
Orange Cliffs6 quadrangle....... 154
Orange Cliffs-7 quadrangle..... 1585
Orange Cliffs-8 quadrangle.._... 156
Orange Cliffs-9 quadrangle. ... 82
Orange Cliffs-10 quadrangle.... 83
Orange Cliffs-11 quadrangle __.___________ 205
Orange Cliffs-12 quadrangle. _.._....._... 206
Orange Cliffs-13 quadiangle.. 207
Orange Cliffs-14 quadrangle.. 208
Orange Cliffs-15 quadrangle. . 175
Setsiltso Springs-3 quadrangle.. 200
Setsiltso Springs—+ quadrangle. . 210
Setstltso Springs-5 quadrangle.........._. 211
Shanto Spring-1 quadrangle.._.....__.... 95
Stinking Spring Creek-2 quadrangle 157
Stinking Spring Creek-3 quadrangle... 191
Stinking Spring Creek-4 quadrangle... 192
Stinking 8pring Creek-5 quadrangle... 1983
8tinking Spring Creek-6 quadrangle... 158
Stinking 8pring Cieek 7 quadrangle...... 150
8tinking 8pring Creek-8 quadrangle.____. 160
8tinking 8pring Creek-9 quadrangle.._ 161
Stinking Spring Creek-11 quadrangle.. 212
Stinking 8pring Creek-12 quadrangle..... 92
Stinking Spring Creek-13 quadrangle__... [
Stinking Spring Creck-14 quadrangle..... 70
Btinking 8pring Creek-15 quadrangle.. 104
Straight Cliffs-1 quadrangle.. 170
Straight Cliffs-2 quadrangle.. 228
Tidwell-4 quadrangle...._. 105
Tidwell-5 quadrangle_ . ._................. 196
Tidwell-9 quadrangle. . .._............... 72
Tidwell-15 quadrangle. 17
Tidwell-16 quadrangle. 197
Verdure-1 quadrangle. ... 136
Verdure-2 quadrangle. ... 137
Verdure-3 quadrangle. ... 138
Verduro—4 quadrangle. . __...____________. 139
Verdure-5 quadrangle. _......_........... 140
Verdure-6 quadrangle. ..... 141
Verdure-7 quadrangle. . .. 142
143
144
145
146
147
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Index No. Index No.
Photogeologic maps (according to Quadrangle Photogeologic maps (according to state and
name)—Continued county)—Continued
;gm—:: qmdrm:: ------------------- ::g Utab—Continued
Verdure-15 quadrangle. - 1% ¥ smil’,‘.'.f’ “épr(l::: ug:;_o quad-
Verdure-16 quadrangle. .. .- 151 rangle
.......................... 161
Woodside-12 quadnngle ....... 198 -
Woodside-13 quadrangle. ______ ™ s“':"ng“l‘: Spring Creek-11 quad- -
Pm;)hg!c maps (;eeordlng to state and Stinking Spring Creek-12 quad
2
Arizonsa. 8tinking Spring Creek-13 quad
Apache County. N w rangle ©
Setslitso Spriugs-3 quadrangle.... 200) . "ol ool 14 auad.
Setsiltso Springs+4 quadrangle ... 210 st:::;?: Spring Creek-14 quad ™
Setsilitso 8prings-5 quadrangle_... 211| . % T occcotct ootTolTToootT
Navajo ty. Stinking Spring Creek-15 quad o4
Agathla Peak-1 quadrangle 200 B8 -oooos oo
Agathla -2 quad o Tidwell4 quadrangle. 198
Agathla Peak—4 ran, gbgle % Tidwell-5 quadrangle. 196
Agathla Peak-8 quadrangle 8 e s uadrangle. 7
Agathla Peak-7 quadrangle. 1 THwall 16 ontrangle T o
wel qu: LY,
ApulrarSomino o Bl Vomats owinnde L In
Co o. o :\;ﬁslde—tls quadmngle .......... 199
Dolores County. ar ounty.
Verdure-1 quadrangle ... 136 Circle Cliffs-1 quadrangle....._.. 218
Verdure-8 quadrangle ... ....... 143 Circle Cliffs-2 quadrangle........ 110
Verdure-9 quadrangle. ......._... 144 Circle Cliffs-3 quadrangle...._._. 218
Montezuma County. Circle Cliffs—4 quadrangle. .. 217
Aneth-1 quadrangle.. .. ... 99 Circle Cliffs-5 quadrangle. 218
Verdure-9 quadrangle . . 144 Circle Cliffs-6 quadrangle. m
Verdure-16 quadrangle 151 Circle Cliffs-7 quadrangle. 112
Montrose County. Circle Clifts-8 quadrangle. 219
Mount Peale-1 quadrangle. . 124 Circle Cliffs-9 quadrangle.._...__ 220
Mount Peale-8 quadrangle. . 127 Circle Cliffs-10 quadrangle._...... 13
Mount Peale-9 quadrangle...__.. 128 Circle Clifts-11 quadrangle. _ 114
San Miguel County. Circle Clifts-14 quadrangle. . 115
Mount Peale-9 quadrangle. . __.. 128 Circle Cliffs-15 quadrangle. . 116
Mount Pesle-16 quadranglo. 131 Clrcle Clifis-16 quadrangle. . ... 117
Verdure-1 quadrangle. ... 136 Kaiparowits Peak-8 quadrangle.. 221
Utah. Kaiparowits Peak-9 quadrangle.. 222
Emery County. Mount Penneli-5 quadrangle__._. 132
Desert Lake-9 quadrangle.__.___. 76 Mount Pennell-11 quadrangle.... 223
Desert Lake-11 quadrangle....._. 173 Mount Pennell-12 quadrangle... 224
Desert Lake-14 quadrangle_ ... 174 Mount Pennell-13 quadrangle_ ... 225
178 Mount Pennell-14 qundmngle - 133
187 Notom-15 quadrangle. ... - 18
78 Orange Cliffs-9 quadrangle. - 82
m Orange Cliffs-10 quadrangle...... 83
Emery-16 quadrangle . 80 Orange Cliffs-11 quadrangle_..... 205
Moab-13 quadrangle. ... 87 Orange Cliffs-12 quadrangle...... 206
Stinking Spring Creek-2 quad- Orange Cliffs-13 quadrangle._.._. 207
TANEIS - - ool 157 Orange Cliffs-14 quadrangle....._. 208
Stinking Spring Creek-3 quad- Orange Cliffs-15 quadrangle. . ... 175
rangle. ... 191 Grand County.
Stinking Spring Creek-4 quad- Moab-10 quadrangle 67
rangle. .. .. .o..o....io.oo... 192 Moad-11 quadrangle. 68
Btinking Spring Creek-5 quad- Moab-12 quadrangle 166
rangle. .. ... _........... 193 Moab-13 quadrangle  _........... 87
Stinking Spring Creek-6 quad- Moab-14 quadrangle. . - 167
rangle. .. ... _.o...... 158 Moab-15 quadrangle. ... - 188
Btinking 8pring Creek-7 quad- Mount Peale-1 quadrangle....... 124
rangle. .. .. ... 159 Mount Peale-4 quadrangle. 125
Stinking Spring Creek-8 quad- Tidwell-9 quadrangle _.... 72
rangle. .. ... ... . ... 160 Tidwell-16 quadrangle .......... 197
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Index No,
Photogeologic maps (according to state and
county)—Continued
Utah—Continued
Kane County.

Circle Cliffs-14 quadrangle. ______ 115
Circle Cliffs-15 quadrangle_ 116
Circle Cliffs-16 quadrangle. . 117
Mount Pennell-13 quadrangle.... 225
Mount Pennell-14 quadrangle.._. 133
Navajo Mountain-3 quadrangle.. 134
Navajo Mountain—4 quadrangle.. 226
Navajo Mountain-5 quadrangle. . 74
Navajo Mountain-6 quadrangle.. 227
Navajo Mountain-12 quadrangle. 75
Navajo Mountain-13 quadrangle. 135
Straight Cliffs-1 quadrangle...... 170
Straight Cliffs-2 quadrangle_..._. 228
8an Juan County.

Aneth-1 quadrangle....____.___.. 99
Aneth-2 quadrangle___.___._.._.. 100
Aneth-3 quadrangle............_. 101
Aneth—4 quadrangle_..__._.._.__. 102
Aneth-5 quadrangle______________ 103
Aneth-6 quadrangle._.._._..____. 104
Aneth-7 quadrangle_____________. 105
Aneth-8 quadrangle.............. 108
Bluff-1 quadrangle_._.....__...__ 107
Blufl-8 quadrangle__________._._. 108
Bluff-13 quadrangle. .. .- 203
Bluff-14 quadrangle. .. .- 204
Carlisle-1 quadrangle.. 236
213

65

163

164

66

165

27

238

214

109

239

89

90

91

86

!

Flk Ridge-1 quadrangle.. 118

Elk Ridge-8 quadrangle. 119
Elk Ridge-9 quadrangle. .. 120
Elk Ridge-12 quadrangle. . 121
Elk Ridge-13 quadrangle. 122

Elk Ridge-16 quadrangle.. 123
Mount Peale-1 quadrangle. . 124
Mount Peale—4 quadrangle. . 125
Mount Peale-5 quadrangle. . 240

Mount Peale-7 quadrangle. . 126
Mount Peale-8 quadrangle. . 127
Mount Peale-9 quadrangle. . 128

Mount Peale-10 quadrangle ._... 129
Mount Peale-11 qu:adrangle ._. 152, 242
Mount Peale-12 quadrangle ___.. 243
Mount Pesale-13 quadrangle .. .. 244
Mount Peale-14 qradrangle ____. 245
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Index No.
Photogeologic maps (according to state and
county)—Continued
Utah—Continued
San Juan County—Continued

Mount Peale-15 quadrangle.. ... 130
Mount Peale-16 quadrangle...__. 131
Navajo Mountain-3 quadrangle. . 134
Navajo Mountain-5 quadrangle. . 74
Navajo Mountain-6 quadrangle. . 227
Navajo Mountain-8 quadrangle. . o3
Navajo Mountsi1-12 quadrangle. 75
Navajo Mountain-13 quadrangle . 135
Navajo Mountain-16 quadrangle . o4
Orange Cliffs-1 quadrangle..._._. 188
Orange Cliffs-8 quadrangle..___.. 156
Orange Cliffs-15 quadrangle.._._. 175
Verdure-1 quadrangle......._.._. 136
Verdure-2 quadrangle........__.. 137
Verdure-3 quadrangle....__._.__. 138
Verdure—4 quadrengle._.___.____. 139
Verdure-5 quadrangle. ...__.___._. 140
Verdure-6 quadrangle. .____.__... 141
Verdure-7 quadrangle. ... ... ... 142
Verdure-8 qadrangle. __.____.__. 143
Verdre-9 quadrangle. .._.__.____ 144
Verdure-10 quadrangle...._._.__. 145
Verdrre-11 qradrangle........... 146
Verd're-12qradrangle. .__....... 147
Verdrre-13 qradrangle. .___.__._. 148
Verdrre-14 q-adrangle. .._____.__ 149
Verdrre-15 q"adrangle. . . 150
Verdrre-16 quadrangle........._. 151
Wayne Cor'nty.
Carlisle—4 qradrangle ............. 163
Carlisle-5 qadrangle ..... 164
Orange Cliffs-1 quadrangle. . 188
Orange Cliffs-2 quadrangle. . 189
Orange Cliffs-3 quadrangle. . 180
Orange Cliffs—4 quadrangle.. 81
Orange Cliffs-5 qradrangle.. 169
Orange Cliffs-6 quadrangle. . 154
Orange Cliffs-7 quadrangle. . 155
Orange Cliffs-8 quadrangle.. 156
Orange Cliffs-9 quadrangle. . 82
Orange Cliffs-10 quadrangle. 83
Orange Cliffs-11 quadrangle. 205
Orange Cliffs-12 quadrangle..___. 206
Pitchblende, United States._ . 19, 506. 672
Placer deposits......... _. .. 287,752
Idaho, Valley County..____..._..__...... 690
Bear Valley district . __.. . _. 31
Pre-Morrison formations, Colorado Plateau,
Resource apprafsal . __ .. __. .. 318
Prospecting methods, car-mounted equip-
ment . ..____. . ... ... 261, 560
Pyrobitumen deposits, Utah, San Miguel
County, Placerville.....__..._ - 63

Q

Quarterly report, trace elements program._. 306, 308
Quartzite.
Arizona, Gila County, Red Blnff prospect. 482
Utah, Daggett County, Yellow Canary... 5§63
Wyoming, Niobrara County, Stlver Clift

mine near Lusk._..___.._.__.__ 573,749
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8

Sandstones._ ... ... 287,752
Arizona, Apache County__.._._..__.__.__ 480
Kem County ... ... 544
Santa Cruz County__..___._.__.__.__ 544

Colorado.
Costilla County 503
Bagle County . 503
El Paso County 503
Mike Doyle carnotite prospect... 336

8an Miguel County._.__

Uravan Mineral belt______.____. 8, 561
Vanadium depositsin._ _...__.________ 648
Colorado Plateaw...___..___._____________ 650
Idaho, Bear Lake County..__...._....._. 505
Nevada.
Clark County 575
FElko County 356
New Mexzxico.
Guadalupe County._.._.__._....____. 505
Morm County, Coyote district...... 430, 558
Rio Arriba County.__._.__...________. 506
Sandoval County._ . __..___..__.._..._. 805
San Juan County. . ... _.._.._..__. 480
San Miguel County. ... ......... 505
Torrance County..._..ocoeeoooeoacean 505
Valencia County . ... ... ._..._.. 505
Origin of uranivm in_ _._______._______.__ 507
South Dako.a, Fall River County...... 484,615
United 8 - 19, 508, 751
Utah.
Emery County.....ocoeeeooeeannn.
QGarfield County._.._____.__..____...___
Grand County..._._..
Thompsons district
Kane County.____._____...._.__.
Bulloch group of clalms___.___.__
8an Juan County._.__._...._._

‘White Canyon area. .......
Uintah County, Uinta Basin..__.....

Sandstones—Continued Index No.

Utah—Continued
Washington County.........o.cooo...
Silver Reef district
Wayne County. ... ......_......
Wyoming.
Campbell County. . ..o

Johnson County.

Pumpkin Buttes area

Lincoln County .. ....oceveeeeao

Niobrara County
Powder River Basin._..___....._.__._.
Sheridan County._.....__._.........._
Schroeckingerite, Wyoming, Sweetwater
County, Lost Creek (Red Desert)

37, 46, 328, 333,343

Secondary uranium deposits, United States... 19,

506, 733

888

Sedimentology.
Morrison formation, Salt Wash sandstone
member, cross laminationin......

Phosphate.

748

Phosphoria formation
Stratification,

Arizona.

Gila County .

California.
Fresno County_ ... . . ... _.......
Lake County ..

San Luis Obispo County...__....._.__
Chattanooga.. - - .- oo
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Shales—Continued Index No. | 8hales—Continued Index I
Colorado—Continued Utah—Coatinued

3z South Carolina.

QGranite County.......cceceene.
Flint Creek Valley district. 57 Afrborne radioactivity surveys, Atlantic
Lewis and Clark County.._....__.._. 323
Madison County. 33
Meagher County.. 33
Park County. 323
Powell County, Flint Creek Valley
district. ... —eee 817
Ravalll County...._.... eeee 323
Nebrasks, 8foux County. . ... ... 33

8outh Dakota.
Beryl, Custer County, Fourmile area..... 514
Coals, trace-element content of ash. ______ 635

High Climb pegmatite. .
Fall River County.__......_.

Lawrenoe County ..o .o oo,
Pegmatites.
Custer County.........._..._. 708
Fourmile area_ _...._.. 514
High Climb pegmatite 578
Pennington County, Bob Ingersoll
Dike #2. . 705
Pennington County, Bob Ingersoll Dike
33 | 22, 708
Carbon County. .. e 3B Sandstones.
Daggett County. .. ................. 33 Fall River County...__..........._. 484,615
Duchesne County...—.ooooooooeeo. 33 Stltstone, Lawrence County.............. 528
Juab County._....... .-.. 323 | Stratigraphy.
Millard County..... e 3B Morrison formation._.____.........._...... 22
Salt Lake County... ——-e 3B Salt Wash sandstone member, litho-
Tooele County. ... .coocoomeeaeamaon 323 facies study__.._.. ... ......... 698
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Stratigraph y—Continued Index No.
te.
Phosphorta formatipn.
Montans___ ... ... ... 634
Phosphatic shale member....._... 24

Triagsic, Wyoming, Green River basin._.

Coals, trace-element content ofash_____..
Pauthandle region, radon in hellum-beartng

gas. 643
Tharmodynamic relations among the vanadi-
umoxides. ... ...ooeeeoo. 657
Thorlum. ... 306, 308, 319, 324
AMSKS . iiiiiaal "4
California, 8an Bernardino County,
Mountain Pass district.__...._._. 580
Colorado, Custer and Fremont Counties.. 520
Contributions to the chemistry of........ 653
1d8ho. .o 273, 568
Lemhi County, Lemhi Pass district. 711
479, 490
Colorado Platesu 574
Montans. .. .. ieiaeeaoos 273, 568
Beaverhead County, Lemhi Pass
district . ..eeeeeao. m
Trace elements program......_...coococaeene. '288
Quarterly report. ... _oeoeeo. 308, 308
Transient gas flow. .- 42
Tufa, Colorado.
Ouray County. ... oo 508
Routt County. ... . ... 508
Tufl.

Index No.

Urapium._...oooooeeeee. 19, 308, 308, 319, 324, 508, 671

Geochemistry. . ....ocoeemenoanaaaaaaaas 386, 306
Mining.

Colorado. 674

Development. ... ... . ... 700

318

312,323

Uinta River and Brush Creek-Dia-
mond Mountain area, geologic

Emery County._ ... __._.__.___.__.
Desert Lake9 quadrangle,
76

173

174

QGreen River Desert-Cataract Canyon

region, geologicmap._...._._.....
Henry Mountains, geologic map._..__.
Moab-13 quadrangle, photogeologic

582
587

87
Stinking 8pring Creek-2 quadrangle,

bt

P geologic map 157
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Utah—Continued Utah—Continued
Emery County—Continued Index No. Garfleld County—Continued IndexNo-
Stinking Spring Creek-3 quadrangle, Circle Cliffs-14 quadrangle, photogeo-
photogeologic map. ..o 191 loglemap. .. oo 115
Stinking Spring Creek—4 quadranglo, Circle Cliffs-15 quadrangle, photogeo-
photogeologic map. ... ......o-- 192 JUTITR T T 116
Stinking Spring Creek-5 quadrangle, Circle Cliffs-16 quadrangle, photogeo-
photogeologic map....-ceecaan- 193 loglemap. ... oo 117
Stinking 8pring Creek-8 quadrangle, Green River Desert-Cataract Canyon
photogeologlc map. .. .ooooaen-- 158 region, geologicmap..c...._..._. 582
Stinking Sgring Creek-7 quadrangle, Henry Mountalns, geologicmap_..... 587
photogeologic map. ............o.- 158 Keiparowits Peak-8 quadrangle,
Stinking Spring Creek-8 quadrangle, photogeologie map............... 221
photogeologic map.._..._.....--.- 160 Kalparowits Peak-9 quadrangle,
Stinking Spring Creek-9 quadrangle, photogeologicmap. ........_..__. 222
photogeologic map......_......._- 161 Mount Pennell-5 quadrangle, photo-
Stinking Spring Creek-11 quadrangle, . geologicmap. ... .........._.__. 132
photogeologic map_ .. o...ooo- 212 Mount Pennell-11 quadrangle, photo-
Stinking Spring Creek-12 quadrangle, geologicmap. ........._.......... 223
photogeologicmap_.._._._.......- 92 Mount Pennell-12 quadrangle, photo-
Stinking Spring Creek-13 quadrangle, geologic map. ... ... 224
photogeologicmap. . .............. 60 Mount Pennell-13 quadrangle, photo-
Stinking Spring Creek-14 quadrangle, geologicmap____..__.___.________ 225
photogeologic map. ... ......o---- 70 Mount Pennell-14 quadrangle, photo-
Stinking Spring Creek-15 quadrangle, geologic map.........o.....o_..... 133
photogeologic map.........oo.oo.-- 184 Notom-15 quadrangle, photogeologic
Tidwell4 quadrangle, photogeologic MAP.. e 153
117 TR 195 Orange Cliffs-9 quadrangle, photo-
Tidwell-5 quadrangle, photogeologic geologic map. ... ... ..._....... 82
Y . 196 Orange Cliffs-10 quadrangle, photo-
Tidwell-9 quadrangle, photogeologlc geologiemap. .. _._____....._.__ 83
Y 72 Orange Cliffs-11 quadrangle, photo-
Tidwell-15 quadrangle, photogeologic geologicmap__._...._..._....__.. 205
1171 « T, 17 Orange Cliffs-12 quadrangle, photo-
Tidwell-16 quadrangle, photogeologic geologiemap_ ... 206
117y S 197 Orange Cliffs-13 quadrangle, photo-
Woodside-12 quadrangle, photogeo- geologiemap. ... ._.............. 207
JLTATR 1 Ty . 198 Orunge Cliffs-14 quadrangle, photo-
Woodside-13 quadrangle, photogeo- geologicmap_ ... _._._.... 208
logicmap. .. oo 199 Orange Cliffs-15 quadrangle, photo-
Fluorite, Juab County, Thomas Range.... 342, geologic MAP. - oo, 175
571,717 Grand County . ... .. ..oocoeeoimeo... 310, 550
QGarfleld County. ... ... 559 Age determination of ores from..._... 523
Circle Cliffs-1 quadrangle, photogeo- Gateway district, geologic map._...._. 592
loglemap. . coooooooiian 215 Moab-10 quadrangle, photogeologic
Circle Cliffs-2 quadrangle, photogeo- MaP.. .. .iieeiiiiiecceee.... BT
loglemap. ..o oo 110 Moab-11 quadrangle, photogeologic
Circle Cliffs-3 quadrangle, photogeo- MABP.. i eeicaeaaeos 68
loglemap . ocooooiiieiis 216 Moab-12 quadrangle, photogeologic
Circlo Cliffs4 quadrangle, photogeo- TOAP. . . e eaeaaeeaan 168
loglemap. ..oo.comiiii 217 Moah-13 quadrangle, photogeologic
Circle Cliffs-5 quadrangle, photogeo- map. . .oeeiiieciceeiaeeaa.. 87
loglemap. .o eiiaiaon 218 Moab-14 quadrangle, photogeologic
Circle Cliffs-8 quadrangle, photogeo- MAP .. il 187
logicmap. ... 1 Moab-15 quadrangle, photogeologic
Circle Cliffs-7 quadrangle, photogeo- 11T SR 168
L u2 Mount Peale-1 quadrangle, photo-
ClrcllegiClms—s quadrangle, photogeo- a0 2eologic MaP. ... oo 124
OglC MAP. .. oo eiaeeee
Circle Clifls-9 quadrangle, photogeo- Mount Peale-4 quadrangle, photo-
1ORAC AP« o—eeooemaeeeens 20 geologiemap. ... ... 125
Circle Cliffs-10 quadrangle, photogeo- Seven Mile Canyon, Shinarump No. 1
Jogle mMap. ... oo eeeaee 13 mine ... 7
Circle Cliffs-11 quadrangle, photogeo- Tidwell-9 quadrangle, photogeologic
loglemap. ... . ... 114 0 (T:V « AR
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Ctab—Continued
Grand County—Continued Index No.
Tidwell-16 quadrangle, photogeologic
MAP. oo iciieaicmam———aa 197
Thompsonsarea._ ... ............ 731
Basemapofpart_______._________ 88
Vanadium region, geologic map....... 583

Igneous rocks, Piute County, Marysvale
district, Papsy’s Hope prospect. ..

geologicmap._ ... ... _._...._. 115
Circle Cliffs-15 quadrangle, photo-
geologicmap. ... ... ... ... 116
Circle Clifls-16 quadrangle, photo-
geologicmap_ ... ... _........__ 117
Heury Mountains, geologic map...._. 587
Mount Pennell-13 quadrangle, photo-
Reologicmap_ ... _______________ 225
Mount Pennell-14 quadrangle, photo-
geologicmap. ... _______._..__. 133
Navajo Mountain-3 quadrangle, pho-
togeologicmap. . .__......_..______ 134
Navajo Mountain+4 quadrangle, pho-
togeologicmap..._.__........._.. 226
Navajo Mountain-5 quadrangle, pho-
togeologicmap. .. ... __._..__._. 74
Navajo Mountain-8 quadrangle, pho-
togeologicmap. . ... ....._.... 227
Navajo Mountain-12 quadrangle, pho-
togeologicmap. .. ... ._._.__ 75
Navajo Mountain-13 quadrangle, pho-
togeologicmap. . ___ .. ._________ 135
8traight Cliffs-1 quadrangle, pheto-
geologicmap..._........__. i . .. 170
Straight Cliffs-2 quadrangle, photo-
geologicmap ... 2]
Latite, Beaver County, Indian Creek
Prospect . ... .. 64
Limestones.
Duchesne County..... ... ... 312
Wayne County.... 505
Millard County. .. 3B
Peat, Davis County..........._. 356
Pegmatites, Tooele County. 579
Phosphate, Phosphoria formation...._._. 25,
30, 53, 54, 307, 532, 576, 684, 686, 689
Chemistry ... .. o ... 274, 564
Mineralogy ... ... ... ... 274, 564
Stratigraphic sections....... 2,29, 42, 499, 539
Piute County.
East Slope No. 2 uranium prospect__. 550
Marysvale district, Papsy’'s Hope
Prospect.. - oo iiiieiaan 337
Pyrobitumen deposits, BSan Miguel
County, Placerville....._.....___. 63
Quartzites, Daggett County, Yellow Ca-
nary claims..._.._ ... ... ... 543
Salt Lake County._ .. . .ococcoeoooo.ooo 323

135

Utah—Continued
Sandstones.
Emery County...__._.. .. ... .......
Qarfleld County
Grand County._... . .. . ... __.
Thompsonsares.._............... 731
Kane County.._.. .. ............. 559, 732
Bulloch group of claims_.._._.._.. 512
San Juan County. ......_...._._... 505, 559
‘White Canyonarea.._.._...._.... 504
Uintsh County, Uinta Basin_...__... 312
‘Washington County....._.__.._..__.. 732
Silver Reefdfstrict. .. ___.._._... 49, 50
Wayne County...._ ... ........... 505, 559
SanJuan County. ... _._......_.... 310, 505, 559
Age determination of ores from._.__.. 523
Aneth-1 quadrangle, photogeologic
10T | N 99
Aneth-2 quadrangle, photogeologic
b+ 4T:Y o S 100
Aneth-3 quadrangle, photogeologic
b ¢:3 o N 101
Aneth-4 quadrangle, photogeologic
b1 0 T:Y o 102
Aneth-5 quadrangle, photogeologic
MaP.. ... 103
Aneth-6 quadrangle, photogeologic
54 T: Y « RN 104
Aneth-7 quadrangle, photogeologic
b T:Y o T, 105
Aneth-8 quadrangle, photogeologic
¢+ F: Y« SN 108
Bluff-1 quadrangle, photogeologic
o1 3:Y o TR 107
Bluff-8 quadrangle, photogeologic
o aF:Y ¢ H Y 108
Bluff-13 quadrangle, photogeologic
) 111:Y o 203
Bluff-14 quadrangle, photogeologic
MAP. o eiieeieo 204
Carlisle-1 quadrangle, photogeologic
o0 o B 236
Carlisle-2 quadrangle, photogeologic
b+ 11 o T 213
Carlisle-3 quadrangle, photogeologic
o 11) + TN 65
Carlisle-4 quadrangle, photogeologic
M8 e 163
Carlisle-5 quadrangle, photogeologic
MAP . iiceiie o 164
Carlisle-6 quadrangle, photogeologic
MAP . o eeiemaan 66
Carlisle-7 quadrangle, photogeologic
D o1F:7 I 165
Carlisle-8 quadrangle, photogeologic
MAD.. oo 27
Carlisle-9 quadrangle, photogeologic
hoo7:Y o 238
Carlisle-10 quadrangle, photogeologic
o7 214
Carlise-15, quadrangle, photogeologic
b4 1T:Y o N 109
Carlisle-16 quadrangle, photogeologic
o4%:1 o N 29
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Utah—Continued Index No. | ytah—Coatinued Index No-
8an Juan County—Continued 8an Juan County—Continued

Clay Hills-12 quadrangle, photogeo- Navajo Mountain-16 quadrangle, pho-
loglemap.... oo 89 togeologicmap._ ... ____.._ o4

Clay Hills-13 quadrangle, photogeo- Orange Clifts-1 quadrangle, photogeo-
loglemap.. ... ... ... 90 loglemap... . .ocooiaal 188

Clay Hills-14 quadrangle, photogeo- Orange Cliffs-8 quadrangle, photogeo-
loglemap. ... oo 91 loglemap. ..ol 156

Clay Hills-15 quadrangle, photogeo- Orange Cliffs-15 quadrangle, photoge-
loglemap. ... ... .. ... 88 ologle maP....o ool 175

Clay Hills-16 quadrangle, photogeo- Vanadium region, geologic map______. 583
Joglemap.... .. ... . 7 Verdure-1 quadrangle, photogeologic

Elk Ridge-1 quadrangle, photogeo- MBP. . oo icmcccmee s 136
logicmap. ... .. .............. 118 Verdure-2 quadrangle, photogeologic

Elk Ridge-8 quadrangle, photogeo- 41T« I 137
loglemap. ... .. _ceoioool.. 119 Verdure-3 quadrangle, photogeologic

Elk Ridge-9 quadrangle, photogeo- 7. N 138
loglemap. ... ... ... 120 Verdure-4 quadrangle, photogeologic

Elk Ridge-12 quadrangle, photogeo- 17+ R, 130
logle maP.... ... . .ooeooo_.C 121 Verdure-5 quadrangle, photogeologic

Elk Ridge-13 quadrangle, photogeo- b7 140
loglemap............o...oo.o... 122 Verdure-6 quadrangle, photogeologic

Elk Ridge-16 quadrangle, photogeo- 17 SIS 141
loglemap. ... ..o, 123 Verdure-7 quadrangle, photogeologic

Mount Peale-1 quadrangle, photogeo- MBP. . i ccccetaecaeas 142
loglemap...................._.... 124 Verdure-8 quadrangle, photogeologic

Mount Peale4 quadrangle, photogeo- 1T 143
logiemap. .. .. ..coooooooo. 125 Verdure-9 quadrangle, photogeologic

Mount Peale-5 quadrangle, photogeo- MBP.. .o cemenec e aan 144
loglcmap. ... .o, 40 Verdure-10 quadrangle, photogeologic

Mount Peale-6 quadrangle, photogeo- |+ 17:Y « 145
logicmap. ... . ... 241, 46 Verdure-11 quadrangle, photogeologic

Mount Peale-7 quadrangle, photogeo- MBD.. . e mecceeecaes 146
logicmap... .. _....o..oacoo.. 126 Verdure-12 quadrangle, photogeologic

Mount Peale-8 quadrangle, photogeo- 171 | S 147
loglemap. ... .. ... ... ... 17 Verdure-13 quadrangle, photogeologic

Mount Peale-9 quadrangle, photogeo- MAD. . e icmmccicaaen 148
logicmap. ... . .. ... 128 Verdure-14 quadrangle, photogeologic

Mount Peale-10 quadrangle, photoge- MAP. i icccacaeccc————— 149
ologicmap...................__.. 120 Vefdure—lﬁ quadrangle, photogeologic

Mount Peszle-11 quadrangle, photoge- 150
ologlcmap. ... ... ... 152, 242

Mount Peale-12 quadrangle, photoge- 181
ologlemap.... ... ... 243

Mount Peale-13 quadrangle, photoge-
ologlemap...._.._ ... ... 244

Mount Peale-14 quadrangle, photoge-
ologicmap...... ... 45

Mount Peale-15 quadrangle, photoge-
ologiemap......__..__...._....... 130

Mount Peale-16 quadrangle, photoge-
ologiemap. ... ... .. .. ........ 131

Navajo Mountain-3 quadrangle, pho-
togeologicmap._ ... __._........ 134

Navajo Mountain-5 quadrangle, pho-
togeologicmap_.________..._.__... 74

Navajo Mountain-6 quadrangle, pho-
togeologicmap_ .. ... 27

Navajo Mountain-9 quadrangle, pho-
togeologlo map. ... %! Sinbad Valley-Fischer Valley anticline_.. 712

Ni ‘va’o Mountain-12 quadrunﬂe, pho’ Structure map and sections.___________ 30
togeologlemap_ ... 75 Tooele County. ... ... 323,570

Navajo Mountain-13 quadrangle, pho- Tuft, Juab County, Honeycomb Hills,
togeologicmap. ............. ... 135 Spider No. 1elaim._._._.___.__._. 341
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Utah—Continued Index No. | veins—Continued Index No.
Umntah County..._...._.........._. 309, 312,323 Colorado—Continued
UmntaBasin__________________________ 312 ElPaso County. .. ccoaeoeeccomanace
Uinta River and Brush Creek-Dia- Gilpin County. .. ..o oo .
mond Mountain area, geologic Central City district
Quartz Hill

map....______........ [, 164
Green River Desert-Cataract Canyon

region, geologic map. 582

587

<

188

oglemap.. .. ... 189
Orange Cliffs-3 quadrangle, photogeo-

loglcmap. ... ... 190
Orange Cliffs-4 quadrangle, photogeo-

Joglemap.............._...... 81
Orange Cliffs-6 quadrangle, photogeo-

loglcmap. ... .. ... 169
Orange Cliffs-6 quadrangle, photogeo-

Joglcmsp. .. 154
Orange Cliffs-7 quadrangle, photogeo-

Jogicmap. .. .. ... 158
Orange Cliffs-8 quadrangle, photogeo-

loglemap. oo 156
Orange Cliffs-9 quadrangle, photogeo-

Joglemap.... ... ... 82
Orange Cliffs-10 quadrangle, photoge-

ologicmap....._.. .. . ... 83
Orange Cliffs-11 quadrangle, photoge-

ologicmap. ... ... ... 206
Orange Cliffs-12 quadrangle, photoge-

ologic map. 206

Weber County. . 33

v

Vanadium deposits, Colorado.. ............... 648

San Miguel County, Placerville.......... 651

Vens____.._.__.. 287,752

Callfornia, 8an Bernardino County,

Jeffersan County
Golden Gate Canyon...

Clark County. ... __............... 273, 568
QGruntermine._.._.__._........... 331
Kentuckmine._._____.___.___._._. a3
Lembh! Pass district. - ............ 711

Montana,

Beaverhead County.._......... 273, 331, 568
Lemh{ Pass district. - .. m

Boulder batholith._____ -. 616

Jefferson Count‘y... .. 332
Clancy ares._ . -- 41,566
Comet area.___ -
Free Enterprise mine_ - be7

Linocoln County.......... — 3

Madison County..... - 278, 568

Bilver Bow County............. -—-- 278,568

Nevada.

Clark County._ .. .o oo ..., eae 878

Linooln County.. 578

Lyon County............... 875
East Walker River area. 563

Nye County......ococeaee... 575

Pershing County 876

New Mexico.

Grant County.

Black Hawk district._...._....... 658

650

Merry Widow claim.._..... 338, 489

Bocorro County . ... coceeneeccaaann 508
Utah.

Piute County, East 8lope No. 2 ura-

njum prospect. ... __ ..o o..... 550

Vermont, recONNalssance. ... .c.cecceccececn- 263
Virginia,

Amelia County 511

Buchanan County 328

Charlotte County. ... ... ........ 511

Clay, Pulaskl County.................... 326
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Virginia—Continued Index No.
Coal.

Buchanan County. . _ 326
Dickenson County. .. 326
Lee County.._.._.._. 326
Montgomery County. ... ........... 328
Russell County
Tazewell County.
Wise County...__..._...

Dinwiddie County
Goochland County

Amelia County.........
Charlotte County._._..._._
Cumberland County. ..
Dinwiddie County.....
Goochland County._...
Hanover County.._........._........
Henry County .. ..occccooomciacmanaan
Mecklenburg County_.
Nottoway County......
Patrick County........
Pittsylvania County...
Powhatan County.....
Prince Edward County._............
Spotsylvania County.................
Montgomery County.......
Nottoway County.....__...
Patrick County..._._....__.
Pittsylvania County.._._..
Powhatan County.........
Prince Edward County......
Pulaski County..._..........

Shales, Lee County...
Bpotsylvania County......._..coocoeeo..

Volcanic ash, Montana.
Gallatin County, Gallatin Valley district.
Lewis and Clark County, Prickly Pear
Valley district. . oo oo

w
‘Wagon drilling.
Sample collectors, practices and results

Lewis County

Pierce County
Cowlitz County
Lewis County....
Lignites.

Cowlitz County. .. oococeoocomamacaae

Plerce County
Bhales.
Lewis County. . ... ._.._......

517
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Index No.
Water. . oo cemecccnan 287
Colorado.
Boulder County_. ... . .. ....... 503
Clear Croek County 503
ElPaso County. ... ......_........ 503
508
503
300
675
309
320
326
328
320
32
32
Logan County...... 320
McDowell County. 326
Mercer County._.___ 326
Mingo County. ... o eas 320
Raleigh County. ... ... 328
Wyoming County.._ ... ... - 326
Wyoming.
Afrborne radioactivity surveys.
Campbell County, Pumpkin Buttes
-1 4 S, 24
Carbon County, Miller Hill area.__._ 180
Crook County, Devil's Tower area... 162
Fremont County, Tabernacle Buttes
LY L S, 181
Johnson County, Pumpkin Buttes
-3t S 24
Sublotte County, Tabernacle Buttes
[ SN 181
8weetwater County.
Aspen Mountain area....._.__.._ 179
Red Desert ares . _........_...._. 339
Ulnta County, West Lone Tree area_. 182
Albany County. ... ..o o...
Big Horn County..
Burnt Fork area....
Campbell County....__.
Pumpkin Buttes arca
Alrborne radioactivity survey.... 234
Carbon County.
Miller Hillarea. . ... ......._._. 525
Alrborne radioactivity survey.... 180
Carbonaceous rocks. . - .ooooooooaoo 428
Coals.
Hot Springs County.______.._._.._.... 357
Lincoln County ... __.............. 309, 312
Bweetwater County.
Red Desort 8rea.........ccooooo. 435
Rock Springs ares. ............._. 309
Converse County. ....coccoeeoccaaan.. 359, 360
Crook County . ..oo.ooocoecmomcmcaaace 323, 360
Devil’s Tower area, airborme radio-
activity survey. . ...ooooooooooo. 162
Fremont County
Tabernacle Buttes area, alrborne
radfoactivity survey.............. 181



U. 8. GEOLOGICAL SURVEY TRACE ELEMENTS, RELATED REPORTS 139

‘Wyoming—Continued Index No.
Goshen County. .. ... oooo... 323, 579
Hartville area, geologicmap _____..___ 580

Green River basin, Triassic stratigraphy.. 676
Hot Springs County._..._ ... ... ._.... 357

Igneous rocks, Fremont and Hot Springs

Airborne radioactivity survey.... 234
utnlte, Sweetwater County, Red Desert

............................ 46,333
lemone Carbon County, Miller Hill
.3 4 R 525
Lincoln County............._.. 300, 312, 323, 505
Metamorphic rocks, Fremont County._.. 357
Natrona County. ... . .oooooeeoo.. 357,579
Niobrara County._._....___._. . 323,360
Silver Cliff mine near Lusk ... 573,749
Park County.. .. . . ... B
Pegmatite.
Albany County. .. ... .._......... 579
Fremont County..... O 14 )
Goshen County...._. . &7
Natrona County. ........... . b7
Phosphate, Phosphoria formation.__.__... 25, 30,
53, 54, 307, 532, 576, 684, 686, 689
274, 564
..... 3

Platte County
Hartville area, geologicmap__.____... 589

Quartzite, Niobrara County, Bilver CUff
mine. ... iill. 573, 749

W yoming—Continued Index No.
Sandstones.
Campbell County.................. 360, 485
Converse County. . _................. 360
Crook County..... 360
Johnson County. 360, 485
Lincolm County... 508
Niobrara County... 360
Powder River Basin._ 359
8heridan County...._____..._...._... 360
Schroeckingerite, Bweetwater County.... 87,46,
328,333,343
Sedimentology, Powder River Basin_..... 35
8hales.
Big Horn County. ... . ... ......... 33
Crook County..._.....__..._........ 323
Goshen County. .. ... ._......._ 33
Hot Springs County.. 357
Niobrara County... 3z
Park County. ... 33
Platte County... 33
Weston County. 3B
8heridan County... ... .. _........... 359, 360
Sublette County, Tabernacle Buttes, alr-
borne radfoactivity survey........ 181
Bweetwater County.
Aspen Mountain area, airborne radio-
activity survey. ... ........ 179
Lost Creek Red Desert ares......._.. 37,48,
328, 333, 343, 435
Afrborne radloactivity survey.... 339
300
33
857
Ulinta County, West Lone Tree ares, alr-
borne radioactivity survey........ 182
359
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A CONTRIBUTION TO BIBLIOGRAPHY OF
MINERAL RESOURCES

ANNOTATED BIBLIOGRAPHY AND INDEX MAP OF BARITE
DEPOSITS IN THE UNITED STATES

By Basmn. G. Deax and Donawp A. BrRoBsT

INTRODUCTION

Barite is now ranked as an important non-metallic mineral com-
modity because of its extensive use in weighting drilling muds and
concrete aggregate, in the chemical industry, and in the manufacture
of paint, glass, and rubber. According to the U. S. Bureau of Mines,
about one million short tons of barite was produced in the United
States during 1952. Imports in 1952 totaled three hundred thousand
short tons. The United States is the world’s leading producer and
consumer of barite.

Missouri, Tennessee, and Georgia have been the major sources of
barite since mining began there in 1872, 1902, and 1914 respectively.
Deposits in Arkansas, Arizona, Idaho, Montana, Nevada, and New
Mexico have been developed extensively in recent years. Deposits
in Connecticut, Maryland, and Pennsylvania have not been worked
for many years, and no production has been recorded from Kentucky
since 1926. Deposits in Alabama, Colorado, Illinois, Virginia, and
Wisconsin were not mined during 1953, although they were worked
between 1923 and 1948. Most of the deposits in California have been
worked between 1923 and 1948.

EXPLANATION OF THE ANNOTATED BIBLIOGRAPHY

The work of compiling the preliminary copy of the annotations of
the literature cited was done by Basil G. Dean in 1952-53. The
material was assembled, brought up to date, and prepared for pub-
lication by Donald A. Brobst in 1953-54. The annotated references are
listed by authors in alphabetical order. The entries are cross-indexed
by two other lists including general references and state references.

The general references, numbered to correspond with the alphabet-
ical list of authors, include general information on occurrence, origin,
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production, mining and treatment of ore, as well as some descriptions
of deposits that are distributed over large areas involving several
states.

State references describe deposits and mining and milling techniques
practiced within a particular state. The index by state consists of
two parts: a list of general papers arranged by number; a numbered
list of districts, mines, and prospects in the state arranged alphabet—
ically. The number for each deposit corresponds to the number of
that deposit on the accompanying index map. Letter symbols de-
scribing the type of deposit used on the map are repeated in the text;
the symbols are explained on the map. The numbers to the right of
the names of the deposits correspond to the numbers of the reports
in the author index that describe the given deposit.

In a few instances, two references containing essentially the same
information have been included for the convenience of the reader who
may have access to only one of the references. Some older references
which have been superseded by more recent ones have been omitted.

EXPLANATION OF THE INDEX MAP

The index map (Plate 1) gives the location, type of geologic occur-
rence, and relative production from barite deposits in the United
States. The deposits are numbered consecutively in cach State on
the map; this order is the same as in the list of deposits placed in
the State index.

The deposits are classified on the map according to the mode of
occurrence as residual (r), bedded or lenticular replacements (b),
veins, tabular ore bodies or mineralized breccia zones (v), and other
occurrences including disseminated deposits and circle deposits (o).
Circle deposits are bell- or cone-shaped masses of lightly brecciated
country rock which have been mineralized with barite and small
amounts of galena, sphalerite, chalcopyrite, and calcite. Deposits
not described in the literature as to type are indicated by a question
mark (7).

The symbol for the type of occurrence refers to that part of the
deposit which is commercially exploitable, although other types of
occurrences may be in the vicinity. In the Cartersville district,
Georgia, the deposits are listed as residual because nearly all of the
production has been from residual deposits in clay, although the
primary deposits of barite occur in noncommercial veins in the bed-
rock. If more than one type of occurrence is of commercial value,
as in the Central district, Missouri, symbols are combined, with the
most important type listed first.

Deposits are indicated as either prospects or mines. Prospects in-
clude all undeveloped deposits for which there is no record in the
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literature of production of barite and the large ore bodies which con-
tain barite as a major gangue constituent. Commercially exploited
deposits of barite are associated chiefly with other non-metallic min-
erals in bedrock and residual clay. Deposits of only mineralogic
interest have been omitted.

Production from individual mines or districts is classed as small if
the estimated total production has been less than 5,000 tons, and as
large if the estimated total production has been more than 5,000 tons.
These estimates of production are based largely on incomplete infor-
mation in the literature cited.

The active or inactive status of mines has not been shown on the
index map, for it changes with economic and other conditions. Some
barite mines and prospects have not been indicated on the map
because of the scale or because of inadequate information in the
literature. Some recent discoveries and mining developments, par-
ticularly in Nevada, have not been described in the literature as of
September 1954.

ANNOTATED BIBLIOGRAPHY

[Numbers refer to author index, p. 152-186]
GENERAL REFERENCES

39, 42, 53, 54, 55, 57, 65, 74, 80, 84, 99, 105, 113,114, 115, 120, 134, 135, 136,
143, 148.
STATE REFERENCES

ALABAMA .
General: 1, 2, 28, 67, 102, 118.
Districts, mines, and prospects:
1. T Angel Station district, Calhoun County: 2, 65, 102, 118.
2. r Beaver Creek Valley, St. Clair County and Greens Valley, Etowah
County: 2, 102, 118.
r Leeds, Jefferson County: 2, 102.
r Longview-Saginaw district, Shelby County: 2, 102.
r Sinks district, Bibb County: 2, 28, 54, 67, 74, 102, 118, 143.
v Southeastern corner, Cherokee County: 1, 2, 54, 74, 102.
v Southern Cleburne County: 1, 2, 54, 74, 102.
r Vincent-Harpersville-Wilsonville district, Shelby County: 2, 54, 102.

PNS o

ARIZONA

General: 4, 8, 13, 43, 85, 149, 150, 158.

Districts, mines, and prospects:
1. v Arizona Barite Co. (Christman) mine, Maricopa County: 8, 43, 53, 151,
158.

Castle Dome district, Yuma County: 43, 149.

Ernest Hall Property, Yuma County: 151.

McCracken Lead mine, Mohave County: 13.

Nottbusch mine .(Neversweat district), Yuma County: 149.

Renner barite mine, Yuma County: 43, 149, 151.

Sheep Tanks district, Yuma County: 149.

Silver district, Yuma County: 149.

Silver Belt mine, Yavapai County: 85.
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ARKANSAS

General: 6, 21, 22, 66, 69, 88, 89, 93, 97, 103, 104.
Districts, mines, and prospects:

1.
2.

3.

General

r
b

b

o T oo

Bear Creek prospect, Pike County: 66.

Bee Mountain, Boar Tusk Mountain, and Two Mile Creek prospects,
Polk County: 22, 66, 92, 93.

Boone Springs Creek, Fancy Hill, Gap Mountain, Polk Creek Moun-
tain, and Sulphur Mountain prospects, Montgomery County: 66,
89, 93, 120.

Cossatot River prospect, Polk County: 66, 93.

Magnet Cove district, Hot Spring County: 21, 39, §3, 54, 69, 80, 88,
93, 97, 103, 104, 148.

Mill Creek prospect, Pike County and Pigeon Roost Mountain deposit,
Montgomery County: 66, 93.

Viles Creek prospect, Polk County: 66, 93.

CALIFORNIA

: 9, 10, 11, 19, 20, 23, 26, 40, 52, 56, 63, 68, 86, 95, 117, 125, 130, 152,

155, 157, 160.

Districts, mines, and prospects:

1.
2.

3.

17.
18.
19.

v

b

?

<

A oUTU<d<d<d 4444 4UTU0 =)

Afterthought prospects and Austin quarry, Shasta County: 10, 19, 20,
95, 152.

Almanor district (Cameron, Savercool, and Synthetic Iron Color Co.
mines), Plumas County: 11, 23, 63, 95, 125, 152, 157.

Barite No. 1 and No. 2 claims (Noble prospect on Beegum Creek),
Shasta County: 10, 19, 20, 152, 154.

Barstow area (Ball, Barium Queen, Big Medicine, Lead Mountain
and Silver Spar mines), San Bernardino County: 19, 32, 56, 95,
152, 155, 157.

Bidwell Ranch prospect and Exposed Treasure No. 1 and No. 2
claims, Shasta County: 10, 19, 20, 95.

Democrat barite mine, Nevada County: 19, 20, 86, 95, 152.

El Portal and Egenhoff mines, Mariposa County: 11, 19, 20, 23, 40, 52,
53, 54, 63, 68, 80, 95, 113, 114, 148, 152.

Gabilan (Fremont) Peak deposit, Monterey County: 19, 20, 152.

Glidden Co. (Loftus) deposit, Shasta County: 10, 19, 20, 95, 152.

Gunter Canyon deposit, Inyo County: 19, 20, 95, 130.

Hansen barite mine, San Bernardino County: 19, §6, 95, 152, 155.

La Brea deposit (Eagle mine), Santa Barbara County: 19, 20, 95, 152.

Liscom Hill deposit, Humboldt County: 19, 20, 95.

Mountain Pass deposits, San Bernardino County: 26, 117, 155, 160.

Poso baryta deposit, Tulare County: 56, 95, 130, 152.

Red Hill deposit, Orange County: 19, 20, 95, 152.

San Dimos Canyon deposit, Los Angeles County: 19, 20, 95, 152.

Spanish mine, Nevada County: 19, 54, 80, 86, 95, 152.

Warm Springs Canyon deposit, Inyo County: 95, 130.

COLORADO

General: 7, 44, 58, 81, 140.
Districts, mines and prospects:

1.
2.

v
v

Hartsel deposit, Park County: 7, 58, 81, 140.
Ilse area (Feldspar, School Section, and other mines), Custer County:
7, 44, 81, 140.
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3. 7 Little Maude mine, Fremont County: 7.
4. v Sunshine Canyon deposit, Boulder County: 7, 44, 81, 140.

CONNECTICUT
General: 57.
District, mines, and prospects:
1. v Cheshire deposits, New Haven County: 57.

GEORGIA

General: 25, 28, 59, 61, 72, 73, 75, 87, 94, 144.

Districts, mines, and prospects:
1. r Bass Ferry prospect, Floyd County and Kingston prospects, Bartow

County: 25, 61, 87.

2. r Cartersville district, Bartow County: 25, 28, 50, 54, 57, 59, 60, 61,
72, 73, 74, 75, 87, 105, 113, 114, 143, 144, 148, 150.

Eton district, Murray County and Ruralvale deposit, Whitfield County:
25, 61, 87, 94, 105, 143.

Plainville area, Floyd and Gordon Counties: 25, 61, 87.

Stilesboro prospect, Bartow County: 25, 61, 87.

Waleska deposit, Cherokee County: 25, 61, 87.

3.

-

Ll ol
oHn

IDAHO
General: 5, 78, 106, 110, 116, 133.
Districts, mines, and prospects:
1. v Meyers Cove deposit, Lemhi County: 5.
2. b Sun Valley barite mine (Bonnie and Barium Sulphate claims), Blaine
County: 57, 78, 106, 110, 116, 133.

ILLINOIS
General: 15.
Districts, mines, and prospects:
1. bv Kentucky-Illinois fluorspar district, Hardin and Pope Counties: 15.

KENTUCKY
General: 41, 109, 132.
Districts, mines, and prospects:
1. v Central district, Anderson, Bourbon, Boyle, Clark, Fayette, Franklin,
Garrard, Harrison, Henry, Jessamine, Lincoln, Madison, Mercer,
Owen, Scott, and Woodford Counties: 41, 54, 57, 105, 109, 113,
114, 143.
2. v Western Kentucky fluorspar district, Caldwell, Crittenden, and
Livingston Counties: 41, 57, 105, 113, 114, 132, 143.

MARYLAND
General: 101, 143
Districts, mines, and prospects:
1. b Johnsville mine, Frederick County: 101.
2. v Sauble quarry, Frederick County: 143.

MISSOURI

General: 16, 17, 18, 24, 30, 70, 76, 90, 91, 92, 126, 127, 128, 131, 145.
Districts, mines, and prospects:
1. ro Central district, includes portions of 16 counties but principal deposits
are in Cole, Miller, Moniteau, and Morgan Counties: 39, 42, 64, 57,
90, 91, 92, 113, 114, 126, 127, 148.
827827—56——2
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2. v Graniteville occurrence, Iron County: 128.

3. o Houston (Murphy Mining Co.) mine, Texas County: 76.

4. ro 8outheastern (Washington County) district, Franklin, Jefferson, St.
Francois, and Washington Counties: 18, 24, 30, 39, 53, 54, 67, 70,
80, 113, 114, 126, 127, 128, 131, 145, 148.

MONTANA

General: 77,108, 111, 112, 161.
Districts, mines, and prospects:

1. v Greenough area mine, Missoula County: 161.

2. v Pattee Canyon and Rattlesnake Creek prospects, Missoula County: 77,

108, 111, 112,
NEVADA
General: 35, 45, 121, 129, 138, 139.
Districts, mines, and prospects:
1. v Austin (Reese River) district, Lander County: 45, 139.-
2. ? Contact deposit, Elko County: 45.
3. v Eagleville district deposit, Churchill County: 45, 121,
4. o Ellendale deposit, Nye County: 23, 121,
5. bv Hilltop district (Bateman Canyon, Lewis Canyon, Starr Grove
Mine), Lander County: 23, 45, 139.

6. v Lone Mountain deposit, Esmeralda County: 23, §7, 121.
7. v Lyon district (Boulder Flat, SBimon Creek, Rossi barite mine),

Eureka County: 45.
Maggie Creek Canyon deposit, Eureka County: 45, 138.
. Nevada and Valley View barite mines, Lander County: 45, 139.
10. v Pine Valley deposit, Elko County: 456.

©
T 4

NEW MEXICO
General: 27, 98, 119, 159.
Districts, mines, and prospects:
1. v American Fluorspar group, Socorro County: 27.

2. bv Derry district mine, Sierra County: 27, 98.
3. bv Devils Canyon and White Spar mines, Dona Ana County: 27, 98.
4. v Dewey mine, Socorro County: 27, 159.
8. v Gallinas district prospects, Lincoln County: 27, 119.
6. v Gonzales prospect, Socorro County: 27.
7. v Hansonburg district, Socorro County: 27, 79, 98, 103, 159.
8. v Palm Park mine, Dona Ana County: 27, 39, 98.
9. v Tonuco Mountain deposits, Dona Ana County: 27, 98.
10. v Vincent Moore claim, Torrance County and unidentified mine in

Bernalillo County: 27, 98.
NORTH CAROLINA

General: 62, 71, 96, 100, 123, 124, 141, 142.
Districts, mines, and prospects:
1. v Hillsboro area, Orange County: 123, 124.
2. vo Hot Springs districts, Madison County: 29, 54, §7, 62, 71, 74, 96, 100.
113, 114, 123, 124, 143.
3. vo Kings Mountain: Gaffney district, Gaston and Cleveland Counties,
North Carolina, and York and Cherokee Counties, South Carolina:
54, 67, 62, 74, 113, 114, 123, 124, 141, 142, 143.
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OKLAHOMA
General: 51, 146.
Districts, mines, and prospects:

1. r Cache prospect, Comanche County: 51, 146.

2. r Maniton prospect, Tillman County: 51, 146.

3. r Mill Creek (Thompson ranch) prospect, Johnston County: 51, 146.
4. v Watson prospects, McCurtain County: 51.

PENNSYLVANIA
General: 122, 143.
Districts, mines, and prospects:
1. vr Buckmanville deposit, Bucks County: 122.
2. r Chambersburg deposits, Franklin County: 57, 60, 122.
3. rv Fort Littleton deposit, Fulton County: 122, 143.
4. r Waynesboro deposits, Franklin County: §7, 122, 143.

SOUTH CAROLINA
General: 143.
Districts, mines, and prospects:
3. vo Kings Creek, Cherokee County (see Kings Mountain-Gaffney district,
North Carolina): 64, 57, 62, 113, 114, 123, 124, 141, 142, 143.

General: 29, 31, 38, 46, 47, 48, 49, 60, 64, 82, 83, 107, 147.
Districts, mines, and prospects:
1. vr Del Rio district, Cocke County: 29, 38, 46, 49, 54, 74, 113, 114, 143,
147, 148.
2. r Fall Branch district, Greene, Sullivan, and Washington Counties:
46, 49, 82, 105, 107.
3. r Greene County area: 49, 143, 147.
4. r Lost Creek district, Union County: 46, 105.
5. v Middle Tennessee area, Davidson, De Kalb, Rutherford, Smith,
Sumner, Trousdale, and Williamson Counties: 64, 105, 143, 147.
6. r Pall Mall distriet, Fentress County: 54, 105, 107, 147.
7. r Sweetwater district, McMinn, Monroe, and Loudon Counties: 31, 47,
48, 54, 60, 74, 83, 105, 107, 113, 114, 143, 147, 148.

TEXAS

General: 12, 14, 37, 156.
Districts, mines, and prospects:
1. rv Freeman ranch deposit, Llano County: 14, 37, 156.
2. o Henry Mills ranch deposit, Val Verde County: 14, 37.
3. b 8even Heart Gap area, Culberson County: 37.
4. v Van Horn ares, Culberson County: 12, 37.

VIRGINIA

General: 33, 34, 36, 143, 153, 154.
Districts, mines, and prospects:
1. v Bedford County area: 33, 34, 54.
2. rvb Campbell-Pittsylvania Counties area: 33, 34, 36, 54, 113, 114.
3. rv Pauquier County area: 33, 34, 54.
4. vr Grayson County area: 33, 34, 54.
5. r Roanoke-Botetourt Counties area: 33, 34, 54, 143.
6. rvb Russell-Tazewell and S8myth Counties area: 33, 34, 54, 105, 113, 114,
154.
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WASHINGTON
General: 137,
Districts, mines, and prospects:
1. b Maple Creek prospect, Mason County: 137.
2. v Northern Stevens County deposits, Stevens County: 137.
3. v Springdale area deposits, Stevens County: 137.

WISCONSIN

General: 3.
Districts, mines, and prospects:

b v Cuba City mines, Lafayette County: 3, 134, 135, 136.

AUTHOR INDEX

Adams, G. I., 1931, Hydrothermal origin of the barite in Alabama: Econ.
Geology, v. 26, no. 7, p. 772-776.

Small barite veins occurring in shales of the Weisner formation of Lower
Cambrian age and in the pre-Cambrian Ashland mica schist, in Cherokee
and Cleburne Counties are believed to have been deposited by hydro-
thermal solutions at the close of the Paleozoic, after formation of the main
structural features of the Appalachians. The veins are 12 to 18 inches
wide and not considered economie.

Adams, G. I., and Jones, W. B., 1940, Barite deposits of Alabama: Ala.
Geol. Survey Bull. 45, 38 p.

The geologic occurrence and origin of barite are discussed, and individual
mines and prospects in the nine barite-bearing localities of Alabama de-
scribed. The major primary deposits occur as irregular veins and replace-
ment bodies in the Knox dolomite of Cambrian and Ordovician age and in
the Pelham limestone of Ordovician age. Barite veins also occur in shales
of the Weisner formation of Lower Cambrian age and in the pre-Cambrian
Ashland [mica)] schist. The authors believe that these deposits were formed
by mesothermal and epithermal solutions moving along fractures caused
by the main deformation of the Appalachians at the close of the Paleozoic.
Only residual deposits in red clay derived from weathering of the primary
deposits described above have been worked. The most abundant residual
deposits are found in Bibb County where barite is associated with fluorite,
limonite, calcite, and native sulfur. These deposits are believed by Adams
and Jones to offer the best possibilities in the state for mining development.
Barite was first produced in 1914; production reached a peak in 1917 and
then gradually declined until 1925. Since 1925, production has been
intermittent and on a small scale.

Agnew, Allen F., Flint, Arthur E., Crumpton, R. P., 1954, Geology and
zinc-lead-barite deposits in the area east of Cuba City, Wisconsin:
U. 8. Geol. Survey Map MF 15.

A detailed map (scale 1:12,000) shows the geology of the ore deposits
east of Cuba City. A marginal text briefly describes the history of the
district, the rock units and thin alteration, the structure, and the ore
deposits.

Allen, M. A., and Butler, G. M., 1919, Barytes: Univ. Bur. Mines Bull.
99, 18 p.

A general discussion of barite is followed by brief notes on occurrences of

barite in Arizona. All known deposits, which occur in veins in igneous or
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sedimentary rocks, are small and most veins are less than three feet wide.
It is doubtful that many would be of commercial value, even if they were
near a market.

Anderson, A. L., 1943, The antimony and fluorspar deposits near Meyers
Cove, Lemhi County, Idaho: Idaho Bur. Mines and Geology Pamph.
62, p. 1, 11, 14-16.

A mineralized fracture zone as much as 20 feet wide in silicic tuff of the
Challis volcanics of Oligocene [and early miocene] age contains mostly
barite, with considerably less stibnite, fluorite, and chalcedony.

The stibnite content of the deposit is economically unimportant.

Arkansas Geological Survey, 1942, Mineral resources of Montgomery, Gar-
land, Saline, and Pulaski Counties: County Min. Rept. 3, p. 30.

Small deposits of impure barite have been found in veins with calcite and
in limonite deposits in Pulaski, Saline, Garland, and Montgomery Counties.
These deposits are not of economic value. The occurrence of commercially
exploited barite deposits in Hot Spring County (Magnet Cove) is noted.
Additional deposits may occur in Garland County.

Argall, G. O., Jr., 1949, Industrial minerals of Colorado: Colo. School of
Mines Quart., v. 44, no. 2, p. 32-39.

Barite occurrences in Colorado are described. A bibliography and gen-
eral information on uses, treatment, and marketing of barite are included.
Barite occurs as gangue in many base-metal sulfide veins of Colorado, in
gold telluride veins at Cripple Creek, in ferberite veins in Boulder County,
and in fluorite veins of Boulder and Mineral Counties. In a few localities,
barite constitutes the main filling of the vein. Small quantities of barite
were mined in Boulder, Fremont, and Custer Counties during World War I
and more recently in Park and Custer Counties.

Arizona Department of Mineral Resources, 1945-1950, Seventh to Eleventh
Annual Repts.

These annual reports contain summaries of information on barite mining
in the state.

Averill, C. V., 1937, Mineral resources of Plumas County: Calif. Jour.
Mines and Geology, v. 33, no. 2, p. 92.

Barite occurs in lenses in slate at the Savercool and Synthetic Iron Color
Co. mines four miles southwest of Almanor, Plumas County. Up to 1936,
about 17,000 tons of barite had been mined at the Synthetic Iron Color Co.
property. The ore averaging about 94 percent BaSO4 was mined in open
pits and underground. At the Savercool mine, a carload of barite was
mined from a barite lens 10 feet wide and shipped as a sample.

Averill, C. V., 1939, Mineral resources of Shasta County: Calif. Jour. Mines
and Geology, v. 35, no. 2, p. 114-115.

Barite occurs in fissure veins in basic igneous rock at the Afterthought
prospects, 20 miles north of Redding. The veins range from a few inches
to eight feet in width and are reported to contain ‘‘quite pure’’ barite.
Barite associated with a small amount of witherite has been exposed in a
small open cut (Barite No. 1 and No. 2 claims) in the side of Beegum Creek
Canyon about two miles from Platina. A narrow lens or vein of barite has
been found on the Bidwell ranch just south of the town of Montgomery
Creek. Several thousand tons of barite have been mined east of Castella
(Loftus deposit) by the Glidden Co. for the manufacture of lithopone. The
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11

12

13

14

15

16

barite occurs as a bedded deposit in nearly horizontal slate and limestone of
probable Devonian or Carboniferous age. The average grade of ore was
nearly 93 percent BaSOs; mining was from open pits.

Averil]l, C. V., and Norman, L. A., Jr., and others, 1951, Counties of Cali-
fornia, mineral production and significant mining activities of 1949:
Calif. Jour. Mines and Geology, v. 47, no. 2, p. 388 and 350.

A new barite lens was discovered by diamond drilling at the El Portal
barite deposits by the National Lead Co. on the north side of the Merced
River, Mariposa County. The company planned to explore the lens with
a crosscut and raise in 1950. Colored barite occurs in a lens six feet wide
in slate at the Cameron barite mine three miles south of the Almanor Dam,
Plumas County. The deposit was mined from an open cut in April and
May of 1949.

Baker, C. L., 1932, Barite in Texas: Texas Univ. Bur. Econ. Geology Min.
Res. Circ. 4, 5 p.; 1934, The geology of Texas, v. 2, Structural and
economic geology: Texas Univ. Bull. 3401, p. 403-409.

This paper is largely a general discussion of properties, occurrence, pro-
duction, mining, preparation and uses of barite. Barite occurrences in
Texas are briefly described. The barite commonly occurs in small veins
or nodules in sedimentary rocks. No production had been recorded from
Texas as of 1932.

Bancroft, Howland, 1911, Reconnaissance of the ore deposits in northern
Yuma County, Arizona: U. 8. Geol. Survey Bull. 451, p. 123-126.

At the McCraclken lead mine in, southern Mohave County barite is re-
ported in large quantities in two fissure veins which range in width from 6
to 20 feet. In addition to barite, the vein filling consists of quartsz, calcite,
siderite, dolomite, and galena.

Barnes, V. E., 1939, Additional notes on barite: Texas Univ. Bur. Econ.
Geology Min. Res. Cire. 11, 4 p.

Three small barite deposits in northeastern Gillespie County, northern
Llano County, and near Pandale, Val Verde County are described. Depos-
its at the first two localities are small veins in pre-Cambrian schist and
gneiss. The veins contain impure barite associated chiefly with quarts.
Barite occurs near Pandale as cavern fillings in cherty limestone. None of
the deposits appears to be large enough to be of economic value.

Bastin, E. 8., 1931, The fluorspar deposits of Hardin and Pope counties,
Illinois: Ill. State Geol. Survey Bull. 58, p. 30-31 and 57.

Barite occurs sporadically near the surface where it coats and replaces
fluorite in both the vein and blanket-type deposits. The fluorite is con-
sidered of hydrothermal origin, but the barite was probably deposited by
circulating ground water. The barite is generally not of commercial im-
portance, but it might be recovered as a by-product in mining the fluorspar
deposits of the blanket type.

Bishop, O. M., 1949, The mineral industry of Missouri in 1946 and 1947
with total production summarized: Mo. Geol. Survey and Water
Res. Inf. Circ. 4, p. 8-13.

Uses of barite, types of occurrences, production, and mining and milling
methods in Missouri are summarized. Annual production and value of
barite produced in Missouri from 1872 through 1947 is tabulated. Barite
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mining began in pre-Civil War days and has been continuous since 1872, with
a total recorded production to 1947 of 4,765,125 tons valued at $31,774,237.
Missouri has produced more barite than any other state.

Bishop, 0. M., 1950, The mineral industry of Missouri in 1948: Mo. Geol.
Survey and Water Res. Inf. Circ. 6, p. 6-7.

Barite production in Missouri in 1948 is discussed. In 1948 this totalled

278,071 tons of barite valued at $2,413,802.

Bishop, O. M., 1951, The mineral industry of Missouri in 1949: Mo. Geol.
Survey and Water Res. Inf. Cire. 7, p. 6-7.

Competition from producers at Magnet Cove, Ark., caused a decline in
barite production in Missouri in 1949. Of the total production of 186,891
tons, approximately 78,800 tons were ground for use in drilling muds and
83,300 tons were shipped to the chemical industry. The remaining 25,000
tons was added to stockpiles. All but 3,540 tons was mined in Washington
County from residual clays having an average content of 10 percent barite.

Bradley, W. W., 1930, Barite in California: Rept. 26 of the State Miner-
ologist, v. 26, no. 1, p. 45-57.

The occurrence and uses of barite in the United States are discussed.
Principal barite deposits in California are described by counties. By 1929
production of barite had been reported from Inyo, Los Angeles, Mariposa,
Monterey, Nevada, Orange, San Bernardino, Santa Barbara, and Shasta
Counties. Commercial production of barite in California began in 1910
and with the exception of 1924 and 1925 some production has been recorded
each year since then reaching a total of 86,768 tons at the end of 1929.
California barite resources in 1929 were considered ample to meet any
considerable increase in Pacific Coast market demands. This is the most
complete summary available about deposits of barite in California.

Bradley, W. W., 1930, Barite in California: Am. Inst. Min. Metall.
Engineers. Tech. Pub. 266, 9 p.
Same material a8 in reference 19 but presented in a slightly condensed
version.

Branner, G. C., 1931, Barite in Arkansas: Eng. and Min. Jour., v. 131,
no. 11, p. 512.
The results of prospecting the large Magnet Cove barite deposit during
1930 and 1931 are summarized. The material reviewed here is covered in
detail by Norman and Lindsey (1941).

Branner, G. C., and others, 1940, Polk County: Ark. Geol. Survey County
Mineral Rept. 1, p. 18-19 and pl. 7.

The occurrence of six small barite deposits in central Polk County is
noted. The barite occurs in thin veins in the Missouri Mountain slate of
Silurian age and in small pockets and seams in the overlying Arkansas
novaculite of Devonian and Mississippian age. The deposits appear to be
too small to be of economic value. Location of deposits is shown on
geologic map of Polk County.

Braun, L. T., 1950, Barite, in Jenkins, O. P., and others, Mineral com-
modities of California: Calif. Dept. Nat. Res. Div. Mines Bull. 156,

p- 130-132.
Occurrences, production, uses, and markets for barite in California are
discussed briefly. Occurrences of barite, chiefly as veins or replacements,
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are widespread and a total production of more than 500,000 tons from
several deposits was recorded between 1910 and 1949. Recent production
has been from two properties, a replacement deposit near El Portal,
Mariposa County (the principal source) and from a lens near Greenville,
Plumas County. California barite is used principally for drilling mud.

Buckley, E. R., 1909, Geology of the disseminated lead deposits of St.
Francois and Washington Counties: Mo. Bur. Geology and Mines,
v. 9, pt. 1, p..223-228 and 238-248.

Lead deposits of southeastern Missouri contain barite associated with
galena and other sulfides, sulfates, and carbonates. They occur in irregular
vertical and horizontal openings in dolomite and in residual clay derived
from dolomite. Barite is most abundant in the Potosi dolomite (Cambrian).
The barium is believed to have been carried in solution as BaCO; in ground-
water and precipated in solution cavities by reaction with solutions of an
alkaline sulfate, probably CaSOs. The barium probably was derived
originally from the feldspars of igneous rocks from which the sediments of
the area were derived. The report includes descriptions and a map in-
dicating the location of 33 barite deposits which were being or had been
worked in the area as of 1909.

Butts, Charles, and Gildersleeve, Benjamin, 1948, Geology and mineral
resources of the Paleozoic area in northwest Georgia: Ga. Geol. Survey
Bull. 54, p. 83-85.

Although barite is widely distributed in northwest Georgia, important
deposits are essentially limited to the Cartersville district. Six other
isolated barite localities lie within a belt about 75 miles long and as much as
25 miles wide which extends northeast from the vicinity of Esom Hill,
Polk County to Ruralvale in Whitfield County. The principal producers of
crude barite in the past three years are listed in a table. The locations of
active barite operations in 1946 are indicated on a mineral resource map.
Reserves are believed sufficient for many years of continued production.

California State Mining Bureau, 1910-1948, Mineral production of Cali-
fornia: Calif. State Min. Bur. Ann. Bulls. 1910-37; Calif. Dept. Nat.
Res. Div. Mines Ann. Bulls. 1938-48.

In this annual publication of the Division of Mines, yearly production of
barite by counties in California is tabulated. Tables are included to show

annual value and tonnage of barite produced since 1910.

Clippinger, D. M., 1949, Barite of New Mexico: N. Mex. Bur. Mines and
Mineral Res. Circ. 21, 28 p.

All available information on barite in New Mexico up to and including
1948 is summarized. The geology, occurrence, mining, milling, and produc-
tion of barite is reviewed. Nineteen mines and prospects in Dona Ana,
Lincoln, Socorro, and Torrance Counties and 12 other scattered deposits
are described briefly. A bibliography is included. Barite occurs chiefly
as vein and breccia fillings which may be accompanied by replacement of
wall rock. Country rocks include pre-Cambrian granite and schist and
quartzite, limestones, and shales of Paleozoic age. The principal minerals
associated with the barite are fluorite and quartz, with lesser amounts of
calcite, gypsum, and sulfides. Fluorite in varying amounts is present in
almost all the deposits. As a result of the recent development of milling
methods for separation of barite and fluorite the recovery of both
minerals from some deposits is now commercially possible. Recent demands
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for heavy drilling muds in the oilfields of New Mexico and west Texas
have created a new market nearby.

28 Crickmay, G. W., 1935, Origin of barite in the Appalachian Valley: Econ.
Geology, v. 30, no. 5, p. 563-564.

The paper by Jones and McVay (1934) in which they advocate hydro-
thermal origin for Alabama barite deposits is discussed. Crickmay believes
that both hypogene and supergene deposition of barite occurred in the
Cartersville district, Georgia and probably also in Alabama. Massive,
white barite at Cartersville is commonly brecciated and Crickmay considers
it of hypogene origin. Delicate transparent barite crystals called “flowers
of ocher” occur in open cavities in quartzite and may have formed from the
earlier veins by solution and subsequent deposition of barite from circulating
surface waters.

29 Dahners, L. A., 1949, Investigation of the Del Rio and Stackhouse barite
deposit, Cocke County, Tenn., and Madison County, N. C.: U. 8. -
Bur. Mines Rept. Inv. 4571, 26 p.

The results of diamond-drilling by the U. 8. Bureau of Mines during 1944
on the Moccasin Gap prospect and Krebs property in Cocke County, Tenn.,
and the Sandy Bottom mine of the Stackhouse group in Madison County,
North Carolina are described. Tables of analyses of samples and logs of
drill-holes are included. The ore is principally barite associated with
fluorite, pyrite, calcite, quartz, and traces of copper. The veins cut by drill
holes on the Moccasin Gap property were narrow and low grade. Ore con-
taining 33 to 57 percent barite was intersected by one drill hole on the
Krebs property, which was in operation in 1944. At the Sandy Bottom
property unconsolidated vein material could not be cored and sludge samples
showed only a trace of barite.

30 Dake, C. L., 1930, The geology of the Potosi and Edgehill quadrangles:
Mo. Bur. Geology and Mines, 2d ser., v. 23, 233 p.

Detailed descriptions of stratigraphy, structure, and ore deposits of this
area in southeastern Missouri are given. Rocks of the area include pre-
Cambrian igneous rocks, chiefly rhyolite porphyry, and sedimentary rocks
of Paleozoic age, chiefly dolomites. Beds in this area west of the structural
center of the Ozark dome have a westerly regional dip broken by faults and
porphyry knobs. Nearly half the total barite produced in the United States
in 1927 was from the Washington County district, part of which lies in the
Potosi quadrangle. Nearly all of the commercially important barite occurs
irregularly disseminated in deep residual clays derived from the weathering
of the Potosi and Eminence dolomites of Cambrian age. Silica in the form
of chert, chaledony, or quartz universally is associated with barite in the
residual clay. Other minerals associated with barite in order of their de-
creasing abundance are limonite, galena, marcasite, and pyrite. The
author suggests that barite was precipitated from sea water in minutely
disseminated form in beds of the Potosi and Eminence dolomites. The
barite was later concentrated into larger masses by the shallow circulation of
groundwater during the weathering process which also formed the residual
clay.

3l Dunlap, J. C., 1945, Structural control in the eastern belt of the Sweetwater
barite district, east Tennessee (abstract): Econ. Geology, v. 40, no. 1,
p- 82; Geol. Soc. America Bull,, v. 56, no. 12, pt. 2, p. 1156.

827327—55——38
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The Cambrian and Ordovician sedimentary rocks lie in three parallel
belts separated by major thrust faults. Barite deposits are restricted to the
Beekmantown division [Ordovician] of the Knox group, and occur principally
in the limestone member of the lower Kingsport formation. The regional
strike of these beds is N. 50° E. and dip is 10° to 20° southeast. Two types of
minor struct ires with axes that strike from N. 70° W. to due west cut across
the regional structure. These minorstructures ‘‘are (1) ‘knobs’ or sharp flexures
caused by abrupt change in strike and (2) very gentle anticlines.” Narrow
brecciated zones in these minor structures are believed to have admitted
rising hydrothermal solutions which spread laterally along the favorable
beds in which the barite deposits now occur. These deposits form banded
veins in coarse breccia and contain pyrite, fluorite, and barite listed in the
order of deposition and increasing abundance. Monthly barite production
of 3,400 tons in 1945 was derived entirely from residual deposits.

32 Durell, Cordell, 1954, Barite deposits near Barstow, San Bernardino County,
California: Calif. Dept. Nat. Res. Div. Mines, Special Report 39, 8 p.
The geology of four barite mines and areas are briefly described: the Ball
deposit, the Hansen deposit and vicinity, the deposits in the vicinity of the
Barium Queen mine, deposits at the Lead Mountain mine and vicinity.
Four detailed geologic maps are included.

33 Edmundson, R. S., 1936, Barite deposits of Virginia: Am. Inst. Min. Metall.
Engineers Tech. Pub. 725, 17 p.
The descriptions of the individual mines are omitted from this condensed
version of a later report (Edmundson, 1938). The occurrence, mineralogy,
and origin of the deposits of Virginia are reviewed.

34 Edmundson, R. 8., 1938, Barite deposits of Virginia: Va. Geol. Survey
Bull. 53, 85 p.

The distribution, types of deposits, origin, and probable commercial value
of barite deposits is discussed. Individual mines and prospects are described
and a section on mining methods and prospecting is included. The deposits
are in the Piedmont and Valley and Ridge provinces. Abundant small
deposits of barite occur in bedrock in fissure veins, replacement masses, and
in breccia zones. The most important of these deposits are lenticular re-
placement bodies up to 20 feet wide, 100 feet long and 150 feet thick in
calcareous rocks. Breccia deposits contain thin seams of barite generally
only a few inches wide. Bedrock deposits, because of their small size, are
probably not of commercial value. Wall rock of these deposits includes
pre-Cambrian marble, schist, and gnciss, Paleozoic limestone and dolomite,
and Triassic shale, sandstone, and diabase. The author cites criteria con-
sidered indicative of an hydrothermal origin for these deposits. Residual
deposits irregularly distributed in red or black clay in Grayson, Botetourt,
Campbell, and Pittsylvania Counties might yield small commercial quan-
tities of barite.

35 Emmons, W. H., 1910, A reconnaissance of some mining camps in Elko,
Lander, and Eureka Countics, Nevada: U. S. Geol. Survey Bull. 408,

p- 126.
At the Starr Grove mine about 15 miles southeast of Battle Mountain,
barite occurs with quartz and small amounts of disseminated sulfides in a
large flat ore body which lies nearly parallel to the enclosing dark gray
limestone. In places “‘there is as much as 10 feet of nearly pure barite’.
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Espenshade, G. H., 1952, Manganese, iron, and barite deposits of the James
River-Roanoke River district, Virginia: U. S. Geol. Survey Map MF 5.

A geologic map shows the location of barite deposits in the district.
Barite has been found at about a dozen localities in the southern part of
the district and also south of the Roanoke River in Pittsylvania County.
The barite occurs in veins in white marble of Furcron’s Mount Athos
formation [Paleozoic(?)] and as fragments in overlying surficial and residual
clays. Although the Hewitt mine is estimated to have produced about
100,000 tons of barite, most of the deposits in this district are believed to
be rather small.

Evans, G. L., 1946, Barite deposits in Texas, in Sellards, E. H., and others,
Texas mineral resources: Univ. Texas Pub. 4301, p. 105-111.

Deposits of barite in Texas occur in thin veins, replacement bodies, and
as irregular masses in residual clay. The deposits are in rocks ranging in
age from pre-Cambrian to Tertiary. Deposits in 13 counties are described.
Only a few hundred tons have been mined from these deposits, many of
which are too small to be of commercial value. A replacement deposit of
relatively high grade barite in the limestone of the Permian Delaware
Mountain formation near Seven Heart Gap, Culberson County, is described
as “one of the most promising (deposits) now known in the state from the
standpoint of possible commercial development’”. A large tonnage of low
grade barite occurs as filling in limestone caverns near Pandale (Henry
Mills ranch deposit), Val Verde County. This is the most complete ref-
erence on barite deposits in Texas.

Ferguson, H. W., and Jewell, W. B., 1951, Geology and barite deposits of
the Del Rio district, Cocke County, Tennessee: Tenn. Dept. Conserv.,
Div. Geology Bull. 57, 235 p.

The barite deposits and geology of the district are desecribed in detail.
The district has yielded about 55,000 tons of barite from 12 mines and
5 major prospects since 1880. Geologic conditions indicate reserves of at
least four times the amount already mined. 'The rocks include a clastic
group of unknown age, a Lower Cambrian group of clastics, the Cambrian
Shady dolomite and Rome formation. The principal barite deposits occur
in the immediate vicinity of two prominent low angle thrust faults. High
grade but comparatively small deposits of barite are found along a bedding
plane fault beneath a prominent coarse-grained quartzite in the upper part
of the Cambrian Unicoi formation. In these deposits white, coarsely
crystalline barite, commonly containing 95 to 98 percent BaSOx, occurs with
ankerite in pods, stringers, and veinlets in the fault zone. Mining has been
chiefly along weathered portions of the vein where lumps of barite are in
reddish-brown sandy clay. Larger low grade deposits containing 60 to
90 percent BaSOq are along the Brushy Mountain thrust, a zone of intense
shearing with a maximum thickness of nine feet. The sheared granulated
material is usually replaced by quartz discolored by blue-black hematite.
Workable ore deposits occur where barite is concentrated locally with small
amounts of fluorite, hematite, pyrite, and traces of chalcopyrite.

Fine, M. M., and Kennedy, J. S., 1948, Investigation of ore-dressing methods
for barite ores from New Mexico, Missouri, and Arkansas: U. S. Bur.
Mines Rept. Inv. 4280, 31 p.

The results of laboratory beneficiation tests on barite samples from five
properties are described. Barite-fluorite ore from the Palm Park claims
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40

41

near Hatch, New Mexico yielded acid-grade fluorspar and drilling-mud-
grade barite by flotation and gravity concentration. Recovery of 86 per-
cent of the barite and 76.5 percent of the fluorite was accomplished by
flotation. Gravity concentration yielded slightly better recovery of barite
but a much poorer recovery of fluorite. Ore with an unusually high con-
tent of iron from Washington County, Missouri yielded concentrates by
flotation, magnetic separation, and agglomerate tabling. These concen-
trates contained less than 0.1 percent iron oxide. The flotation of ore
with a high content of quartz and iron from central Missouri yielded a
concentrate containing 1.1 percent iron oxide, and recovered 95.2 percent of
the barite. With tabling and magnetic separation, 86.2 percent of the
barite was recovered in a concentrate containing only 0.7 percent iron
oxide. Samples from two producing properties at Magnet Cove, Arkansas
contained soluble salts detrimental to flotation. Drilling-mud-grade barite
was recovered by flotation after removal of most of the soluble salts by
leaching and washing.

Fitch, A. A., 1931, Barite and witherite from near El Portal, Mariposa
County, California: Am. Mineralogist, v. 16, no. 10, p. 461-468.

The mineralogy of the barite-witherite veins and their wall rocks near
El Portal, California are described. A group of north-trending replacement
veins up to 20 feet wide occur in the limestone lenses of isoclinally folded
Paleozoic sedimentary rocks. These rocks, dominantly argillaceous, have
undergone low-grade dynamic metamorphism and local contact metamor-
phism near the margin of a small granite boss. The veins which terminate
at the contact with the intrusive change in composition and texture as the
granite is approached. This change may be correlated with the degree of
contact metamorphism of the wallrock. Barite and witherite in places
occur together and are associated chiefly with quartz and pyrite. As the
intrasive is approached, more coarse-grained calc-silicate minerals are de-
veloped in the veins with a corresponding decrease of barite and witherite.
Barite and witherite are absent from the veins adjacent to the granite. The
deposits may have formed by replacement of limestone lenses ‘‘by barium
solutions given off from the underlying Sierra Nevada granite batholith.’”

Fohs, F. J., 1913, Barytes deposits of Kentucky: Ky. Geol. Survey, 4th
ser., v. 1, pt. 1, p. 441-588.

The geology, mineralogy, mining, milling, production, and prospecting
of the barite deposits are reviewed. A general section on the uses and oec-
currence of barite is also included. Deposits of commercial importance are
reported in the Central and Western districts and in Union County where the
deposits occur in veins in Ordovician and Carboniferous sedimentary
rocks. The important Central district is discussed in detail including brief
descriptions of nearly 200 prospects. Barite in the Central district is
associated chiefly with calcite, fluorite, sphalerite, and galena in steeply
dipping veins and breccia fillings in Ordovician limestone. Replacement
of the wall rocks is of minor importance. The veins and breccia fillings are
irregularly shaped and average two to four feet in width and 600 feet in
depth. Production from the Central district was recorded every year from
1903 to 1911; the most productive year was 1908 when 11,000 tons were
mined, ranking Kentucky as the third largest producer in the United States.
A small tonnage was produced in the Western district in 1903 and 1907.

42 Frommer, D. W., and Fine, M. M., 1952, Experimental treatment of

barite ores from Montgomery County, Ark., and Morgan County,
Mo.: U. 8. Bur. Mines Rept. Inv. 4881, 11 p.
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Results of ore dressing studies on samples of barite ore from two un-
developed barite deposite in Arkansas and Missouri are described. Ore
from Montgomery County, Arkansas consists of barite intimately mixed
with finely crystalline quartz. Ore from near Stover and Versailles,
Morgan County, Missouri consists of barite with considerable dolomite,
sphalerite, chert, and quartz with lesser amounts of fluorite, sulfides, and
iron oxides. Ores from both areas are amenable to concentration by fine
grinding and froth flotation. The Arkansas ore yields barite concentrate
suitably for use in drilling muds and the Missouri ore yields both zine
concentrate and barite concentrate the latter of which is suitable for manu-
facture of some barium chemicals.

Galbraith, F. W., 1947, Minerals of Arizona: Ariz. Bur. Mines, Geol.
Ser. 17, Bull. 153, p. 62.

The location of important barite occurrences in Arizona are listed by
counties.

George, R. D., 1927, Geology and natural resources of Colorado: Univ.
Colorado, Boulder, Colo., p. 162.

The occurrence of ‘‘strong veins of barite in the vicinity of Boulder and
Jamestown and near South Boulder Creek in Boulder County” are re-
ported. Several carloads have been shipped from vein deposits in Sunshine
Canyon west of Boulder. Barite has also been produced from mines near
Aspen.

Gianella, V. P., 1940, Barite deposits of northern Nevada: Am. Inst. Min.
Metall. Engineers Tech. Pab. 1200, 6 p.; 1941, Trans., v. 144, p. 204-299.

Barite is widely distributed in at least nine counties. Annual production
in 1938 and 1939 was over 15,000 tons and total production to the end of
1938 was 66,424 tons. Production has been principally from the northern
part of Lander and Eureka Counties with a smaller amount from Elko
County. The barite occurs in veins and replacement deposits. Barite in
veins is generally white and is generally associated with sulfides. Most of
the barite has been mined from open cuts in replacement deposits of dark
barite in limestone beds of probable Carboniferous age. The deposits are
believed to be of hydrothermal origin and are probably contemporaneous
with some of the hydrothermal metallic ore deposits of the state. Nine
principal deposits in northern Nevada are briefly described and located on
an index map. This is the most complete reference available concerning
barite deposits of Nevada.

Gildersleeve, Benjamin, 1946, Minerals and structural materials of east
Tennessee: TVA Regional Products Research Div. Rept. B., p. 3-5.

In the Fall Branch district of Greene, Washington, and Sullivan Counties,
workable deposits of barite occur as irregular masses in residual clays in
the upper part of the Knox dolomite. The deposits are in a linear belt
about 20 miles long. The deposits contain two distinct types of barite, an
exceptionally pure black variety and a less pure white variety. There has
been no production from the district in many years except for about 168
tons shipped in 1935. Vein deposits in lower Cambrian rocks have been
worked intermittently for the past 25 years at several localities in Cocke
County. A small deposit of relatively pure white barite in the residium
of the basal part of the Ordovician Murfreesboro limestone on the shore of
the Lost Creek area of Norris Lake was developed in 1938. Other occur-
rences of barite in Johnson, Carter, Sevier, Hamblen, and Hawkins Counties
are reviewed briefly.
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47 Gildersleeve, Benjamin, 1946, Minerals and structural materials of the
Watts Bar and Fort Loudon Reservoir areas: TVA Regional Products
Research Div. Report No. 5, p. 2-5.

The occurrence and distribution of barite in the Sweetwater district of
east Tennessee is described briefly. The location and a brief statement
about the history of operation and production of the nine mines that yielded
the major production from the district in the early part of 1943 are given.
The location of five other mines abandoned or worked intermittently as of
1943 is included. Annual production in the area averaged 20,000 to 30,000
tons prior to 1940 and 60,000 tons in 1941 and 1942. Monroe County
yielded 51,501 tons in 1942.

48 Gordon, C. H., 1918, Barite deposits of the Sweetwater district, east
Tennessee: Tenn. Geol. Survey, Resources of Tenn., v. 8, no. 1, p. 48-82,
The geology and barite deposits of this district in parts of McMinn,
Monroe, and Loudon Counties in eastern Tennessee are described in detail.
The barite occurs in bedded veins or shattered zones in the Knox dolomite
[Upper Cambrian and Lower Ordovician] and as masses in the residual clay
derived from weathering of the dolomite. Only the residual deposits are of
commercial importance. They occur along three northeastward trending
narrow parallel belts about 20 miles long. Workable ore bodies appear only
at intervals along the ore belts which are usually from 100 to 300 feet wide.
In many places six to eight feet of alluvial red clay overlies the barite-
bearing residual clay. The chief impurities in the ore are fluorite, chert, _
and iron oxide. Small amounts of sphalerite, galena, calcite, and manganese
oxide are also found. The primary deposits are believed to have been
deposited within breccia zones of the Knox dolomite by solutions that had
leached the barium from the dolomite and associated limestones. The
principal mines along the three barite belts are described. The history of
mining in the district and the mining and preparation of the ore for market
are discussed. Only the high grade (98-99% BaSO,) barite is marketed. — -
A table showing the amount of crude barite marketed in Tennessee from 1903
to 1916 is included.

49 Gordon, C. H., 1920, Barite deposits in upper east Tennessee: Tenn. State
Geol. Survey Bull. 23 (Pt. 1, Ann. Rept. 1919), p. 65-70.

Barite deposits of upper east Tennessee are of two types—irregular fissure
and gash veins in crystalline rocks, and residual deposits in breccia veins in
limestones. Vein deposits occur in the vicinity of Del Rio, and residual de-
posits occur in several places in Greene County. The Del Rio region is
underlain by quartzites and slates of Cambrian age. The Pond Ridge
prospects about 13¢ miles north of Del Rio yielded a small tonnage years ago.
Considerable ore was mined from a vein deposit of hard crystalline barite in
masses and stringers imbedded in clay at West Meyer 2} miles east of
Bridgeport. At East Meyer pure, hard crystalline barite was mined from a
bedding plane vein in quartzite and conglomerate. A vein deposit at Rock
Creek, four miles from Del Rio, was worked some years ago. In Greene
County, four deposits all in residual clays overlying the Knox dolomite
[Upper Cambrian and Lower Ordovician] formerly were worked. These
deposits are in the vicinity of Greeneville, Jearoldstown, Midway, and
Morristown. Indications appear favorable for the existence of workable
bodies of barite in the vicinity of Jearoldstown.
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Hale, D. P, Jr., 1938, Modern mining and beneficiation of barite at Carters-
ville, Georgia: Am. Inst. Min. Metall. Engineers Tech. Pub. 973, 13
p.; 1942, Trans., v. 148, p. 277-290.

Opencut mining and beneficiation of residual barite ore in the Carters-
ville district, Bartow County, Georgia are discussed. Overburden averaging
12 to 15 feet thick is removed by stripping. Hydraulic mining has been
used successfully for recovery of the fines impounded in old mud ponds and
in one mine where large limestone pinnacles were encountered in the residual
clay. The chief impurities in the ore are silica and iron oxide. Silica is
easily removed by washing and jigging. Manganese, where present, is
separated by gravity methods. Since 1931 greater recovery of barite and
a final product of higher grade has been made possible by finer crushing,
tabling, and use of magnetic separators for removal of iron. Use of these
improved methods has permitted mining in large areas previously considered
unworkable and had more than doubled the reserves of minable ore as of
1938. Ore from Cartersville has been consumed chiefly by the lithopone
and barium chemical industries.

Ham, W. E,, and Merritt, C. A., 1944, Barite in Oklahoma: Okla. Geol.
Survey Cire. 23, 42 p.

Barite occurrences in Oklahoma and general information on barite are
reviewed. The deposits are either too small or of too low grade to be of
commercial value as of 1944. The deposits are of 3 general types: 1) hy-
drothermal veins, 2) residual deposits and 3) sedimentary deposits. Hydro-
thermal veins containing small amounts of barite and metallic sulfides cut
highly folded shales and quartzitic sandstones of the Stanley [shale of
Pennsylvania age] in the Ouachita Mountains in northeastern McCurtain
County. Coarsely crystalline masses of barite associated with ocherous
limonite are embedded in clays derived from weathering of Cambrian and
Ordovician dolomite in the Arbuckle Mountains of south-central Oklahoma.
The lower Permian shales and sandstones of central and southwestern
Oklahoma contain disseminated grains, concretions, and veins of barite.
Some barite may form a cementing agent. Surface concentrations of high
grade concretionary nodules in a few localities may offer the possibility for
limited production of several thousand tons. The barite in these Permian
sedimentary rocks may have been introduced as a secondary concentration
from marine water.

Harding, A. C., 1941, Ground barytes for weighting drilling mud: Eng.
and Min. Jour., v. 142, no. 1, p. 33-36.

Barite deposits and mining and milling practices at the National Lead
Co. plant near El Portal, Mariposa County, California are reviewed. The
deposit has been worked continuously since 1910; in 1941 it was the largest
deposit west of the Rockies and yielded the only commercial witherite in
the United States. The chief product is ground barite for use in drilling
mud. Barite and witherite associated with silica and calcium carbonate
occur in vertical shoots or lenses in two distinct belts each about 200 feet
wide and 1200 feet apart in steeply dipping metamorphosed sedimentary
rocks. Both mineralized belts are cut by the Merced River Canyon.
Lenses on the south side of the river contain principally barite and those
on the north side contain a higher percentage of witherite. Contacts of
the ore with the wall rock of siliceous limestone and schist are generally
sharp. The deposits have been worked to a depth of 350 feet without
reaching their lower limit. The origin of the deposit is attributed to
replacement of limestone lenses by barium sulphate and carbonate.
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Harding, A. C., 1948, Barite production in the United States: Am. Inst.
Min. Metall. Engineers Tech. Pub. 2414, 6 p.

The geology and mining and milling operations at the major barite
deposits in the United States are described briefly. Production and con-
sumption of barite in 1945 and specifications for the various grades of barite
ore used in different industries are listed. It is estimated that inferred
reserves at properties now in production or being developed would yield at
least a supply for 20 years at the rate of consumption in 1948.

Harness, C. L. and Barsigian, F. M., 1946, Mining and marketing of barite:
U. 8. Bur. Mines Inf. Circ. 7345, 78 p.

Information about the geologic occurrence, mining, treatment, and pro-
duction of barite ore at all major barite mines or districts in the United
States is summarized. Mining and methods of preparation of ore for the
market are described. Uses of barite, specifications of barite ore for dif-
ferent uses, prices, marketing, and manufacture and utilization of barium
chemicals are reviewed.

Heck, E. T., 1940, Barium in Appalachian salt brines: Am. Assoc. Petroleum
Geologists Bull., v. 24, no. 3, p. 486-493.

Appreciable amounts ot barium have been found in many [Appalachian]
brines from rocks of Silurian, Devonian, Mississippian, and Pennsylvanian
age in the Appalachian region. Brines from productive oil and gas areas
contain the highest percentage of barium. The barium is believed to have
been present in barite in the sediments and was brought into solution by
reduction of BaSOy, probably by the action of bacteria.

Hewett, D. F., and others, 1936, Mineral resources of the region around
Boulder Dam: U. 8. Geol. Survey Bull. 871, p. 149-151.

Occurrences and deposits of barite in the region around Boulder Dam in
adjacent parts of California and Nevada are noted briefly. Barite is com-
mon particularly as a gangue mineral in Tertiary metal veins in some parts
in the region. Five deposits are described in which barite occurs in veins
or as replacements. ‘‘Most of the deposits are relatively small and of poor
quality.” Small production has been reported from a few properties and
‘“with sufficient demand a moderate production might be made.”

Hill, J. M., 1917, Barytes and strontium, [in 1915] :n Mineral resources of
the United States, 1915, pt. 2—nonmetals: U. 8. Geol. Survey, p.
161-185.

In addition to the usual statistics on annual production, consumption,
and exports and imports of barite, the principal known deposits in the
United States as of 1915 are described by States and are shown on a map
on which are also indicated the location of plants manufacturing barium
products. Methods of mining and preparation of barite for market are
discussed. This reference is the most complete summary available as of
1915 concerning the production of barite in the United States.

Howland, A. L., 1936, An occurrence of barite in the red beds of Colorado:
Am. Mineralogist, v. 21, no. 9, p. 584-588.

A small deposit two miles southwest of Hartsel, Park County, is described.
In 1932 development work consisted of pits of various size from which
some barite had been mined. Further development was done in 1934 and
1935. It is not known whether commercial ore was produced. The barite
occurs as a replacement in vertical veins one to two feet wide and in irregular
layers six inches to three feet wide in gently dipping beds of a limestone
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member of the Maroon formation [of Pennsylvanian and] Permian age.
The barium is believed to have been leached from the surrounding sediments
by meteoric waters and precipitated by reaction with gypsum in the
limestone.

Hubbell, A. H., 1942, New Riverside - producer of barytes in Georgia:
Eng. and Min. Jour., v. 143, no. 10, p. 62-85.

Mining and milling operations of the New Riverside Ochre Co. in Bartow
County, Georgia are summarized. Barite occurs irregularly distributed in
clay, eight tons of which will yield an average of one ton of washed barite.
Concentrations of barite are pockety and hard to find because overburden
may be as much as 60 feet thick. The flow sheet of the washing plant is
described in detail. The final products are of three grades: 1) drilling mud,
92 percent BaSO¢ with 5 percent iron; 2) lithopone, 96 percent BaSOs
with not more than 1.0 percent iron; and 3) glass, 98 percent BaSOq with not
more than 0.3 percent iron.

Hubbell, A. H., 1943, Barytes—a non-metallic product of eastern Ten-
nessee: Eng. and Min. Jour., v. 144, no. 1, p. 63-65.

Mining and treatment of barite ore from residual deposits in the Sweet-
water district of Tennessee and in Bartow County, Georgia are discussed.
In the Sweetwater district, overburden as much as 40 feet thick is stripped
from the ore-bearing clays which may be as much as 30 feet thick. Each
mine generally has its own washing plant. In some operations the washed
product may be subsequently cleaned of the remaining iron by tabling,
drying, sizing, and magnetic separation. In Bartow County, Georgia, on
property operated by the Barytes Mining Co., overburden is 10 to 30 feet
thick and the underlying ore-body is over 50 feet thick. Although the
barite content of this deposit is slightly less than that of the Tennessee
mines, the output is more uniform. Mining and treatment of ore is es-
sentially the same as in Tennessee. A high grade product containing 96
percent BaSOs or more and a low grade product containing 92 percent
BaSOq are produced.

Hull, J. P. D., 1920, Barytes deposits of Georgia: Ga. Geol. Survey Bull.
36, 146 p.

Occurrence, distribution, origin, production, and mining and milling of
barite in Georgia are discussed. The stratigraphy and structure of the
Cartersville district are described in detail. More than 60 individual mines
and prospects in Bartow, Murray, Whitfield, Gordon, Floyd, Cherokee,
and Polk Counties are described. The deposits are of the following types:
1) vein, 2) replacement, 3) breccia, 4) residual, 5) colluvial or residual
hillside, and 6) alluvial. The primary deposits (types 1, 2, and 3) occur in
pre-Cambrian igneous rocks and Paleozoic sediments. Barium is be-
lieved to have been leached from feldspars and mica in the crystalline rocks
by circulating meteoric and thermal waters which moved upward along
fault and fracture openings to carbonaceous sediments where precipitation
of barite occurred. Vein deposits have been worked on a small scale but
only the residual and colluvial deposits are of economic importance. The
deposits occur almost wholly in the Appalachian Valley region of north-
west Georgia in a belt 75 miles long with a maximum width of 25 miles
near its center. All the large deposits which have been worked are in the
Cartersville district. From 1916 to 1919 Georgia ranked first in production
of barite in the United States. Production in 1919 was estimated at 90,000
tons, all from the Cartersville district.
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62 Hunter, C. E,, and Gildersleeve, Benjamin, 1946, Minerals and structural
materials of western North Carolina and north Georgia: TVA Regional
Products Research Div. Rept. C, p. 9-10.

Barite deposits in Gaston and Madison Counties are described briefly.
Extensive vein deposits of white barite occur in Gaston County, extending
from a point four miles south of Bessemer City to the South Carolina state
line. Deposits in the Stackhouse area of northwestern Madison County
have intermittently yielded an estimated production of 300,000 tons between
the latter part of the nineteenth century and 1927. The barite occurs in
veins mainly in a fault zone between the [pre-Cambrian] Max Patch granite
and the Cambrian Snowbird [formation). This area, adjacent to the Del
Rio district of Tennessee, is believed to contain large reserves of ‘“rather
pure’’ barite.

63 Jenkins, O. P., and others, 1949, The counties of California—mineral re-
sources and mineral production during 1947: Calif. Dept. Nat. Res.
Div. of Mines Bull. 142, p. 13 and pls. 1 and 4.

The report which in past years has been issued as an annual statistical
bulletin known as ‘“‘Mineral Production of California’, has been issued this
year with special emphasis on the mineral resources of the counties of
California. Production of barite is reported from single properties in
Mariposa and Plumas Counties. Barite from Mariposa County was used
chiefly for drilling mud and that from Plumas County was used for the

-—- manufacture of barium chemicals. A map of California locates barite
deposits in 12 counties.

64 Jewell, W. B., 1947, Barite, fluorite, galena, sphalerite veins of Middle
Tennessee: Tenn. Dept. Conserv., Div. Geology Bull. 51, 114 p.

The location, geologic occurrence, and methods of mining small deposits
of barite, fluorite, sphalerite, and galena in fissure veins of middle Tennessee
are discussed in detail. Mines and prospects also are described. Most of
the deposits occur within a 20 mile radius of the intersection of DeKalb,
Smith, and Wilson Counties in the Ordovician limestones of the Nashville
dome. The veins, which range from a few inches to six feet in width, occur
chiefly as fillings in limestone breccia in steeply dipping shear zones which
trend northeast. Replacement of the wall rock by barite has been small.
Barite is one of the most abundant minerals in the veins; in places it makes
up almost the entire vein filling. The barite is generally granular or massive
and is often intimately mixed with fluorite and calcite. The vein material
is believed to have been deposited from rising magmatic solutions of probable
post-Carboniferous age. Only small amounts of lead, zinc, barite, and
fluorite have been produced from the area. In 1934 two carloads of barite
were shipped from Davidson County and further production may be feasible
on a small scale. The veins have not been adequately prospected.

65 Johnson, B. L., 1941, Marketing of barite: U. S. Bur. Mines Inf. Circ. 7149,
16 p.

General information is presented about the uses, production, markets,
and prices of crude barite. Also included is a list of barite producers,
buyers, grinders, and producers of barium products, arranged by states.

66 Jones, T. A., 1948, Barite deposits in the Ouachita Mountains, Montgomery,
Polk, and Pike Counties, Ark.: U. S. Bur. Mines. Rept. Inv. 4348, 15 p.
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Ten barite deposits in the Ouachita Mountains of western Arkansas,
which were investigated by the U. S. Bureau of Mines in 1946 and 1947,
are described. The deposits occur as lenticular bodies of impure barite
near the contact of the Stanley shale of Pennsylvanian age and Arkansas
novaculite of Devonian [and Mississippian] age in beds of both formations.
The deposits are associated with the Mazarn syncline. The Bear Creek
prospect in Pike County contains boulders of crystalline barite in residual
clay of the Stanley shale; it is the only residual deposit known in the area.
At the Pigeon Roost Mountain deposit in southeastern Montgomery County,
barite occurs in three lenticular bodies near the base of the Stanley shale.
This deposit is near the axis of the Mazarn syncline and is the largest yet
found in the area. Barite in the deposits of this area would be suitable for
use in drilling mud.

Jones, W. B., and McVay, T. N., 1934, Barite deposits of the Sinks district,
Bibb County, Alabama: Econ. Geology, v. 29, no. 8, p. 761-766.

Barite deposits in the northeast corner of Bibb County in central Ala-
bama are described. Barite in veins and cavities in Ordovician limestone
is associated with fluorite, calcite, limonite, and native sulfur. Hydro-
thermal origin is advoocated because of the intimate association of barite
with fluorite. Residual deposits derived from the primary deposits have a
much higher content of barite than other deposits mined in the past in
Alabama. The authors believe that these deposits may be profitably
mined.

Julihn, C. E., and Horton, F. W.; 1940, Mineral industries survey of the
United States: U. S. Bur. Mines. Bull. 424, pt. II, p. 168-170.

Barite deposits at the El Portal and Egenhoff mines near EIl Portal,
Mariposa County, California are described. Mining and milling at the
El Portal mine of the National Lead Co. is summarized. Large quantities
of high grade barite and witherite have been developed by crosscuts at the
Egenhoff mine.

Just, Evan, 1943, An Arkansas travelogue: Eng. and Min. Jour., v. 143,
no. 12, p. 64-65.

The mining and milling operations at Magnet Cove are described briefly.
Barite occurs as a replacement near the base of the Stanley shale (Pennsyl-
vanian) in a syncline plunging southwestward. At the National Lead Co.
mine near the eastern end of the syncline, the southern limb of the fold is
nearly vertical and the northern limb dips 40° south. At the mine, the
barite horizon in the bottom of the fold is 200 feet beneath the surface.
The barite deposit, 40-75 feet thick, is mined in an open cut about 500
feet long. After milling, the barite in the ore is then concentrated by
flotation to yield a product with a specific gravity of 4.35 used entirely for
drilling mud.

The smaller open pit mine of the Magnet Cove Barium Corp. is adjacent
to the National Lead Co. mine. The mill is in nearby Malvern where ore
is concentrated by a flotation process which floats barite, in contrast to the
process used by National Lead Co. in which the barite is depressed.

Just, Evan, 1948, Barite production upheld by improved equipment:
Eng. and Min. Jour. v. 149, no. 1, p. 71-73.

The use of modern earthmoving equipment and more efficient bene-
ficiation methods in the old Washington County, Mo. barite district have
enabled operators to obtain a greater recovery per acre, and to rework many
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areas previously mined by primitive methods. Residual barite occurring
with soil and gangue in a ratio of approximately 1 to 10 is dug from pits
with diesel power shovels, and hauled by trucks a short distance to movable
washing plants. The mill flowsheets of two operations are given.

Keith, Arthur, 1904, Asheville folio North Carolina-Tennessee: U. 8.
Geol. Survey Geol. Atlas, folio 116, p. 9.

Small irregular veins of barite generally only a few inches wide occur in a
narrow zone extending about five miles northeast from Bluff, Madison
County. The veins occur in granite and quartzite near the contact of the
two rock types. In 1904 the deposits on Spring Creek were the only ones
being mined in the area. Mining was done chiefly in open cuts. A ‘“con-
siderable amount”’ of barite is reported to have been mined about one mile
southeast of Stackhouse.

Kesler, T. L., 1940, Structure and ore deposition at Cartersville, Georgia:
Am. Inst. Min. Metall. Engineers Tech. Pub. 1226, 18 p.; 1941, Trans.,
v. 144, p. 276-293.

The general geology and ore deposits of the Cartersville district are
described, with emphasis on the relation of structure to ore deposition.
Deposition of ore was controlled by rock composition and structure. Hydro-
thermal solutions of magmatic origin ascended to the carbonate rocks of
the district along steep oblique fault planes and fractures in a highly folded
zone of the Weisner formation and Shady dolomite of Early Cambrian age.
Ore deposition occurred chiefly in the carbonate rocks of the Shady dolo-
mite rather than in the quartzites and schists of the underlying Weisner
formation. Examples of structural control in four areas in the district
are described. The currently mined barite ores are principally surficial
weathered products of the primary deposits.

Kesler, T. L., 1949, Occurrence and exploration of barite deposits at Car-
tersville, Georgia: Am. Inst. Min. Metall. Engineers Trans., v. 184, p.
371-375.

The geology of the residual barite deposits of the district are described
briefly. The primary ore is localized in three differently oriented groups
of faults. The search for new ore in the residual clay may be guided by
projecting the trend of the fault zones seen in outcrops of the Weisner
formation along the ridge crests across the areas of residual clay. Because
many of the good deposits on the surface or at shallow depth have been
found, prospecting by drilling at greater depths is nccessary. The problems
of drilling and the methods of interpreting the resulting data compiled by
the Paga Mining Company are reviewed.

Kesler, T. L., 1950, Barite deposits southeast of the Appalachian plateaus,
in Snyder, F. G., ed., Symposium on mineral resources of the south-
eastern United States, p. 88-98: Univ. Tenn. Press, Knoxville, Tenn.

The occurrence and origin of the major barite deposits in the southeastern
United States are summarized from the reports of recent workers in the
region. The areas discussed include the Cartersville district and other
areas, Georgia; the Sweetwater and Del Rio-Hot Springs districts, Tennes-
see; the Central Carolina district in North and South Carolina; and areas
in Alabama. Most workers believe that the barite and associated minerals
were deposited by hydrothermal solutions of magmatic origin. Laurence
and Dunlap attribute ore deposition in the Sweetwater district to thermal
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waters but do not specify their source. Although igneous rocks are not
obviously associated with most of the deposits, a magmatic source for the
ore bearing fluids is suggested by the similarity of their mineralogy to
metalliferous deposits of undoubted hydrothermal origin. Evidence sug-
gests that more than one period of barite mineralization occurred. Most
investigators believe the deposits are late Carboniferous; Edmundson be-
lieves that the deposits in Virginia are Triassic in age.

Kesler, T. L., 1950, Geology and mineral deposits of the Cartersville
district, Georgia: U. 8. Geol. Survey Prof. Paper 224, 97 p.

The geology and ore deposits of this district in northwest Georgia are
described. By the end of 1943, the district had yielded about 1,830,000
Jong tons of barite representing 24 percent of the total production of the
Uhnited States. Rocks of the district are Cambrian metasedimentary rocks
of the Weisner, Shady, Rome, and Conasauga formations and feldspathic
gneisses derived from them. These rocks are folded into major anticlinoria
and synclinoria that extend beyond the limits of the district. The primary
ore and gangue minerals were deposited by hydrothermal solutions in
steeply dipping faults which trend roughly parallel and oblique to the axis
of the major folds. Primary barite occurs as thin veins and irregular bodies
principally in carbonate rocks of the Rome formation. The barite which
is coarsely crystalline encloses small amounts of pyrite and other sulfides
and is associated with quartz and carbonates. Weathering of these primary
deposits has freed the barite which remains as fragments ¥ to 6 inches across
distributed unevenly through the residual clay. Pyrite enclosed by the
barite is usually weathered to limonite, and angular boulders of jasperoid
commonly accompany barite in the clay. These deposits constitute the
barite ore of the district and are mined in open cuts. The average propor-
tion of recoverable barite in clay in large deposits ranges from 11.8 to 17.5
percent. The deposits are believed to be ‘‘far from exhausted; but—their
recovery will generally involve a gradual increase in mining costs.”” Nine
major barite mines are described and a table summarizes data on 35 barite
mines that have been commercially productive.

Kidwell, A. L., 1946, Blue barite from Texas County, Mo.: Rocks and
Minerals, v. 21, no. 12, p. 849-850.

An abandoned open-pit barite mine six miles southwest of Houston,
Texas County is the only known commercial barite deposit within a radius
of 60 miles. Blue barite associated with limonite and calcite occurs as a
filling which cements large blocks of dolomite in a collapsed solution cavity.
The country rock is Jefferson City dolomite [Ordovician] containing chert
and drusy quartz. This deposit was last operated during 1941 and 1942
by the Murphy Mining Company.

Knechtel, M. M., and others, 1948, Map showing construction materials
and nonmetallic mineral resources of Montana: U. S. Geol. Survey
Missouri Basin Studies Map no. 11.

A map shows the location of barite deposits in Glacier National Park
and Missoula County. Very little barite has been produced in Montana
but occurrences of residual barite in Upper Cretaceous clays are reported in
Missoula and Lincoln Counties. Barite deposits are also known in Custer,
Wibaux, Dawson, Musselshell, Pondera, Madison, and Phillips Counties.
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78 Kiilsgaard, T. H., 1950, Geology and ore deposits of the Triumph-Parker
mine mineral belt, in Anderson, A. L., and others, Detailed geology of
certain areas in the Mineral Hill and Warm Springs mining districts,
Blaine County, Idaho: Idaho Bur. Mines and Geology Pamph. 90,
p. 60.

The Sun Valley barite mine (Bonnie group) about nine miles northwest
of Hailey, has been operated intermittently during recent years, and was
under lease to the Simplot Co. in 1950. The barite occurs as a series of
lenticular masses in the Wood River formation [Pennsylvanian]. Ore is
shipped by rail to the mill in Pocatello where it is prepared for use in drill-
ing mud. Selective mining to control contamination by silica yields an
ore containing 84 to 88 percent BaSO4 with a specific gravity of 4.0 to 4.1.
In 1949, 6,700 tons of barite were produced.

79 Kottlowski, Frank E., 1953, Geology and ore deposits of a part of the Han-
sonburg mining district, Socorro County, New Mexico: N. Mex. Bur.
Mines and Mineral Res. Circ. 23, 9 p.

Data are supplied to aid exploration of the barite-fluorite-galena ore
bodies on the west face of the Oscura Mountains. Stratigraphy, structure,
and the nature of the ore deposits are described briefly. The ore is local-
ized in fracture zones and solution cavities in limestones of Paleozoic age.

80 Ladoo, R. B., and Myers, W. M., 1951, Noumetallic minerals: New York,
McGraw-Hill Book Co., Inec., p. 67-82.

General information on barite is given: occurrences, production, con-
sumption, mining, milling, ore specifications, marketing, and uses. Short
descriptions of principal deposits in the United States and other countries
are included. Tables show world production of barite from 1942 to 1948;
salient statistics of barite, witherite, and barium chemical industries in the
United States from 1944 to 1948; domestic barite sold or used by producers
in the United States from 1946 to 1948 by states. A brief section on
witherite is included. The bibliography contains 42 references on barite
and witherite.

81 Larrabee, D. M., and others, 1947, Map showing construction materials
and nonmetallic mineral resources of Colorado: U. 8. Geol. Survey
Missouri Basin Studies Map no. 10.

On the map are indicated the location of barite deposits in Custer, Park,
and Lake Counties. The text states that barite occurs in Boulder, Custer,
Lake, Las Animas, Park, Pitkin, and Pueblo Counties. Deposits have been
developed in Boulder, Custer, and Park counties. Small production from
veins and layers in limestone has been recorded in 1915, 1916, and 1939 to
1941. :

82 Laurence, R. A., 1938, Black barite deposits in upper east Tennessee:
Tenu. Acad. Sci. Jour., v. 13, no. 3, p. 192-197.

Deposits of large, crystalline masses of exceptionally pure, dark barite
oceur in residual clay in the Fall Branch district of upper east Tennessee.
The deposits are associated with a thrust fault in the upper Knox dolomite
(“Post-Nittany’’) [Upper Cambrian and Ordovician] and form a long narrow
belt extending northeastward through Greene, Washington, and Sullivan
Counties. Associated deposits of white barite with sphalerite and galena
are found in residual clay and in veins and breccia zones in the underlying
dolomite. The black barite, which apparently occurs only in the residual
clay, is more pure than the white barite. The dark color and fetid odor are
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attributed to small amounts of carbonaceous material on cleavage and
fracture planes. The black barite is stable while enclosed in residual clay
but will decrepitate readily at low temperatures. Stockpiles exposed to
summer sun have disintegrated almost to powder in a short time. White
barite was mined in the district in the late 1890's and during World War I.
In 1935 about 170 tons of chiefly the black barite were shipped from the
district. No production has been recorded since that time. In spite of
the purity of the deposits, they are probably not of much commercial value
because of their small size and scattered distribution.

Laurence, R. A., 1939, Origin of the Sweetwater, Tennessee barite deposits:
Econ. Geology, v. 34, p. 190-200.

This important district had produced about 600,000 tons of barite by
1938. The residual deposits which occur along three parallel belts are
underlain by irregular fissure veins in the [Ordovician] Beekmantown lime-
stone. The chief vein minerals, in order of their deposition, are calcite,
pyrite, fluorite, and barite. The veins are simple fissure fillings and occur
in coarsely crystalline dolomite produced by alteration and recrystallization
of limestone. The alinement of the deposits parallel to the regional strike
of the country rocks suggests mineralization was restricted to openings
created by shattering and brecciation of certain favorable beds. The
deposits are believed to have been formed by ascending thermal waters of
magmatic or meteoric origin. Igneous rocks are absent from the district.

Lewis, J. V., 1919, The magmatic origin of barite deposits: Econ. Geology,
v. 14, no. 7, p. 568-570.

The localization of barite deposits in a disturbed belt extending from
southeastern Missouri to north-central New York is noted. The belt is
characterized by anticlinal folds, faults which are cut by basic dikes, veins,
and breccias containing barite, fluorite, and sulfides. The barite and as-
sociated deposits in this belt are believed related to igneous activity which
is not necessarily of the same age in all localities. Barite occurrences in
Triassic shales and diabase in New Jersey are believed related to the Late
Triassic igneous activity in that region.

85 Lindgren, Waldemar, 1926, Ore deposits of the Jerome and Bradshaw Moun-

tains quadrangles, Arizona: U. 8. Geol. Survey Bull. 782, p. 128-129.
A vein reported to be 15 to 20 feet wide containing much barite and
manganiferous ankerite and minor amounts of galena and sphalerite was
worked at the Silver Belt mine in the late 1870’s and in 1906 for silver and
lead ore.

86 Logan, C. A., 1941, Mineral resources of Nevada County: Calif. Jour.

87

Mines and Geology, v. 37, no. 3, p. 378-379.

The Democrat barite mine near Alta in Nevada County is reported to
have been one of the largest sources of barite in the state between 1919 and
1930. The ore body was 250 feet long and 15 to 24 feet wide near the
surface. The mine had not been worked for several years prior to 1941.
The Spanish barite deposit about five miles west of Graniteville was being
developed in 1940 and was reported to contain several hundred thousand
tons of barite. Ore is hauled 20 miles to Emigrant Gap for shipment.

McCallie, 8. W., 1926, Mineral resources of Georgia: Ga. Geol. Survey
Bull. 23, revised edition, p. 12-15.
The information of reference 61 is briefly summarized. Statistics on

production of barite in Georgia from 1919 to 1924 are presented along with
a list of producers as of 1926.
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McElwaine, R. B., 1946, Exploration for barite in Hot Spring County~,
Arkansas: U. S. Bur. Mines Rept. Inv. 3963, 21 p.

The geology and development of Magnet Cove barite deposit are re—
viewed along with the results of U. S. Bureau of Mines drilling project
conducted in 1944 and 1945 to determine reserves and extent of the deposit .
A geologic map shows the location of the 10 completed diamond drill holes ;
The logs of all holes and analyses of barite penetrated are also included .
Results of drilling indicate a large tonnage of ore in reserve. Mine workings
and mining methods are briefly described.

McElwaine, R. B., 1946, Exploration of barite deposits in Montgomery”
County, Ark.: U. 8. Bur. Mines Rept. Inv. 3971, 24 p.

The results of exploration of the Gap Mountain, Fancy Hill, and Sulphur
Mountain barite deposits by the U. S. Bureau of Mines in 1945 are listed .
These deposits occur as lenticular replacement bodies near the base of the
highly folded Stanley shale [Pennsylvanian] and in the upper part of the
underlying Arkansas novaculite of Devonian [and Mississippian] age.
The barite is exposed along the sides of parallel west-trending ridges of the
Ouachita Mountains. The barite is similar to that at Magnet Cove and is
amenable to concentration by flotation. Exploration indicates the exist—
ence of an ‘‘appreciable amount of barite suitable for commercial use.’”
The report includes diamond drill core logs, analyses of barite samples, cross
sections of trenches, and sketch maps of the deposits. Geologic conditions
in the surrounding area indicate that additional deposits may be found.
Suggestions for prospecting are given.

Marbut, C. F., 1907, The geology of Morgan County: Mo. Bur. Geology
and Mines, 2d ser., v. 7, p. 86-87.
Brief descriptions of four barite deposits mined in 1907 are presented.
The barite, associated with galena, occurs in pocketlike masses in clay
derived residually from the Gasconade dolomite [Ordovician].

Mather, W. B., 1946, The mineral deposits of Morgan County, Missouri :
Mo. Geol. Survey and Water Res. Rept. Inv. 2, 207 p.

Barite has been produced intermittently since 1870 from deposits in
Morgan County, in the geographic center of the Central Missouri barite
district. Greatest activity was between 1935 and 1942. Barite occurs in
fissure breccia, circle, and residual deposits. Production has been chiefly
from the last two types, the residual deposits yielding the larger amount.
Individual mines and prospects are described and located on the map.

Mather, W. B., 1947, Barite deposits of central Missouri: Am. Inst. Min.
Metall. Engineers Tech. Pub. 2246, 15 p.; Trans., v. 173, p. 94-108.

Barite is mined from small, high grade, relatively deep, isolated circle,
replacement, and residual deposits. Mining operations are small because
the deposits are small and scattered. The ore is mined in open pits and is
concentrated by crushing and jigging. Concentrates contain 97 to 98
percent barite. Production from the district in 1946 was less than 10,000
tons. The deposits occur chiefly in the dolomites and limestones of the
Gasconade, Roubidoux, and Jefferson City formations of Ordovician age
and in the Burlington limestone of Mississippian age. Six transitional
types of deposits are recognized: fissure, breccia, circle, solution channel,
replacement, and residual. The circle and residual deposits are com-
mercially the most important. The diameter of -the circle deposits ranges
from 60 to 300 feet. The ore containing from 20 to 30 percent barite by
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weight, has been mined to a depth of 100 feet. (See also Mather, 1946.)
The richest residual deposits are derived from weathering of circle and
replacement deposits. Evidence is cited to support the author’s belief
that the barite and associated sulfides were deposited from relatively cool
hydrothermal solutions.

Mather, W. B., 1950, Nonmetalliferous mineral resources in Arkansas:
Am. Inst. Min. Metall. Engineers Trans., v. 187, p. 582-583. .

The deposits of commercial barite and their reserves are reviewed.
Arkansas has been the principal barite producer in the United States since
1945. Production has been from a synclinal replacement deposit near
Magnet Cove, mined by the National Lead Co. and the Magnet Cove
Barium Corp. Barite apparently has replaced carbonate-rich zones at
the base of the Stanley shale [Pennsylvanian]. The ore-bearing zone is
35 to 45 feet thick and averages about 67 percent BaSQO4. Ore is mined
in open pits and underground. Barite is concentrated by flotation and is
used almost entirely for drilling mud. This deposit was estimated to contain
8,400,000 tons of reserves as of January 1949. Smaller deposits of similar
type have been prospected in Montgomery, Polk, and Pike counties.
Reserves for the entire state were estimated to be 15,000,000 tons of ore
containing more than 40 percent barite as of January 1949.

Munyan, A. C., 1951, Geology and mineral resources of the Dalton quad-
rangle, Georgia-Tennessee: Ga. Geol. Survey Bull. 57, p. 100-101.

A small open pit mine yielded barite for a short time in 1948. The
deposit near Camp Ground Mountain, east of Eton, consists of ‘‘con-
siderable quantities of small barite nodules’” in sandy residum between
pinnacles of Conasauga limestone [Cambrian] which contain thin veinlets
of barite. The mine was not successful and has not been operated since
1948. Other barite deposits in this region are described by J. P. Hull
(1920). Barite deposits of the Dalton area appear to be small.

95 Murdoch, Joseph, and Webb, R. W., 1948, Minerals of California: Calif.
Dept. Nat. Res. Div. Mines Bull. 136, p. 64-67.
Occurrences of barite are reported in 29 counties of California. The
location and a bibliography are cited, where possible, for each occurrence.
The geologic setting of the more important occurrences is briefly reviewed.

96 Murdock, T. G., 1950, The mining industry in North Carolina from 1937
to 1945: N. C. Dept. Conserv. Devel., Div. Mineral Res., Econ. Paper
65, p. 22-23.

Activity in the barite areas of North Carolina during 1937-1944 was
restricted to the Hot Springs district, where the U. S. Bureau of Mines did
core drilling on the Betts property. Small production was reported from a
new locality near Stackhouse.

97 Norman, James, and Lindsey, B. 8., 1941, Flotation of barite from Magnet
Cove, Arkansas: Am. Inst. Min. Metall. Engineers Tech. Pub. 1326,
5p.

Tests on beneficiation of barite ore from Magnet Cove are reviewed.
The barite is intimately mixed with quartz, small amounts of iron oxide,
and residual shale. Crude ore tested had a specific gravity of 4.03 and
assayed 85.1 percent BaSQs, 11.11 percent SiO,;, and 2.85 percent R;0,.
After grinding the ore to 100 percent minus 325 mesh to liberate the barite
and siliceous gangue, the minerals were separated by froth flotation, without
desliming, using sodium silicate, a fatty acid, and pine oil as reagents. A
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concentrate with a specific gravity of 4.395 and containing more than 98
percent BaSOq was produced while recovering about 90 percent of the barite
in the mill-heads.

98 ] Northrop, S. A., 1944, Minerals of New Mexico: Univ. of New Mexico
Press, p. 79-81.

Barite occurrences in 16 counties are listed. Barite is described as
abundant in occurrences in Bernalillo, Dona Ana, Grant, Hidalgo, Sandoval,
and Socorro Counties. It has been mined a few miles south of Barton,
Bernalillo County, at Devil’s Canyon mine, Dona Ana County, and in the
Derry district, Sierra County.

99: O’'Meara, R. G., and Coe, G. D., 1936, Froth flotation of southern barite
ores: Am. Inst. Min. Metall. Engineers Tech. Pub. 678, 6 p.

Results of froth flotation experiments on samples of impure southern
barite ores containing iron oxide, quartz, calcite, fluorite, and sulfides indi-
cate that the ores can be beneficiated by flotation. The ores tested are
identified only as southern barite ores from properties ‘“‘either idle or handi-
capped in their operations by the lack of satisfactory concentration
methods.”

100 Oriel, S. 8., 1950, Geology and mineral resources of the Hot Springs window,
Madison County, North Carolina: N. C. Dept. Conserv. Devel., Div.
Mineral Res. Bull. 60, p. 48-52.

The occurrence, mineralogy, and origin of the barite deposits of the Hot
Springs area are discussed. Descriptions of mines and prospects are
included. Production has been largely from the Stackhouse and Gahagan
mines and the A. G. Betts Sandy Bottom property. The barite occurs in
veins, irregular masses, and small disseminations along thrust faults and in
the adjacent wall rocks. Oriel believes that the barite associated with
quartz, fluorite, sericite, hematite, pyrite, chalcopyrite, and calcite is of
hydrothermal origin. The Stackhouse area is believed to contain large
reserves of barite.

101 Ostrander, C. W., 1942, Barite prospect near Johnsville, Frederick County,
Maryland: The Natural History Society of Maryland Bull., v. 12,
no. 3, p. 4.

Small deposits of barite have been prospected and mined. A small lens-
shaped deposit in limestone 1¢ miles southeast of Johnsville was worked
many years ago and is reported to be ‘‘the only mine operated for barite in
the State of Maryland.”

102 Pallister, H. D., 1952, Barite in Alabama: Ala. Acad. Sci. Jour., v. 21, p. 45.

Production, location, geology, origin, reserves, and the future of the
barite industry in Alabama are summarized briefly. Barite in veins and
residual deposits occurs throughout the eastern part of State extending from
near Centerville in Bibb County to near the Georgia State line in Cherokee
County. Primary deposits occur as veins and breccia fillings and were
probably formed by hydrothermal solutions. Residual deposits, some of
large extent, were derived by weathering of pre-existing deposits. Although
reserves of barite in Alabama are large and widely distributed, their economic
value can be determined only by extensive prospecting. In 1952 several
deposits were being considered for development, but no barite was produced
in the State during the year.
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Parks, Bryan, 1932, A barite deposit in Hot Spring County, Arkansas:
Ark. Geol. Survey Inf. Cire. 1, 52 p.

Results of prospecting the Chamberlin Creek valley deposit near Magnet
Cove, Hot Spring County are described. The barite occurs near the base
of the Stanley shale [Pennsylvanian]in a syncline plunging to the west. The
east end of the syncline is closed: the west end is cut by the intrusive rocks
of !Magnet Cove. The barite is considered a hydrothermal replacement of
of the porous beds at the base of the Stanley shale. The bed with barite
on the north flank of the syncline is 44 feet thick and has been traced for
three quarters of a mile. The deposit was estimated to contain at least one
million tons of barite within 100 feet of the surface in an area of seven acres.
The average of 15 chemical analyses of barite ore show 86.10 percent barium
sulfate, 10.29 percent silica, 1.28 percent iron and aluminum oxides and
small amounts of magnesia, calcium, and titanium oxides. Concentrates
containing 97 percent BaSO¢ were obtained in flotation tests. No barite
had been produced from the deposit as of 1932.

Parks, Bryan, 1932, Great barite deposit of Arkansas: Pan Am. Geologist,
v. 57, no. 1, p. 329-332.

The geology and origin of the Magnet Cove barite deposit are discussed.
A geologic map and cross section are included. This is & summary of the
paper by Parks (1932).

Penhallegon, W. J., 1938, Barite in the Tennessee Valley region: TVA
Geol. Bull. 9, 47 p.

The geology and barite deposits of five major districts and several less
important areas in six States of the Tennessee Valley region are described
briefly. A summary of the history of barite mining, beneficiation, and
production in Tennessee, Georgia, Alabama, Virginia, and Kentucky is
given. The Cartersville district, Georgia and the Sweetwater and Pall
Mall districts, Tennessee were the chief producing areas in 1936. A table
showing production of barite by vears from 1882 to 1936 in States of the
Valley region is included. Other tables show statistics on barium products
sold and used in the United States. Mining and concentration of barite
ore, chiefly in the Cartersville and Sweetwater districts, is discussed. A table
showing the analyses of a wide variety of samples from five districts in the
Valley region is included with a brief statement on buyer’s specifications.
The manufacture and uses of barium compounds are summarized.

Prater, L. S., 1948, Beneficiation tests on ore from the Sun Valley Barite
mine, Blaine County, Idaho: Idaho Bur. Mines and Geol. Pamph. 81,
11 p.

Tests made on ore from the Sun Valley mine indicate that it may be
beneficiated by flotation. Difficulty is experienced in obtaining a wettable
product for use in drilling muds because of the film of fatty acid left on
particles processed by flotation. The present practice of destroying the
film by calcining is expensive. Tests were made to determine the feasibility
of flotation at a coarser size followed by grinding to produce sufficient new
wettable surfaces. Coarse particles could be floated but beneficiation is
much poorer than with fine particles. The best means of obtaining a wettable
barite product by flotation, without subsequent calcination, is to depress
the barite and float the impurities.
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Rankin, H. 8., Laurence, R. A., Davis, F. A. W., Houston, E. C., and
McMurray, L. L., 1938. Concentration tests on Tennessee Valley
barite: Am. Inst. Min. Metall. Engineers Tech. Pub. 880, 13 p.; 1942,
Trans., v. 148, p. 291-303.

‘“Experiments were conducted to determine the application of decrepi-
tation or flotation in simplifying the concentration of barite by removing
the iron oxide and silica in one operation. Bleaching studies were made
to determine the bleachability’’ of the off-color ores of the area. A brief
description is given of the geology and barite deposits of the Sweetwater,
Pall Mall, and Fall Branch districts of Tennessee from which were obtained
the samples used in the tests. Ores from the Sweetwater district yield to
decrepitation “to give concentrates of commercial quality, but with rather
low recoveries”. Ores from the other districts ‘“‘either failed to decrepitate
at all or decrepitation was so slight as to be of little interest as a concentrat-
ing operation.” Froth flotation tests on ore from the Sweetwater distriet
showed that ‘‘barite could be floated to a salable concentrate with the feed
assay running as high as 9.8 percent iron oxide and 36.7 percent silica.”
Bleaching by use of acids and calcining gave promising results on most
samples. Black barite from the Fall Branch district and barite ore with a
rather high silica content from the Sweetwater district were somewhat
resistant to bleaching. Few samples attained commercial whiteness with-
out calcining.

Reyner, M. L., and Trauerman, C. J., 1950, Directory of Montana mining
properties 1949: Mont. Bur. Mines and Geology Memoir 31, p. 126.
Five barite deposits in Beaverhead, Missoula, Musselshell, and Phillips
Counties are indicated on a state map showing areal distribution of mineral
resources. No barite properties are listed in the directory.

Robinson, L. C., 1931, The vein deposits of central Kentucky: Ky. Geol.
Survey, 6th ser., v. 41, pt. 1, p. 7-127.

The geology of vein deposits in north central Kentucky is described.
The veins occur along or near three well defined fault zones in Ordovician
limestones and limey shales. The veins of barite, fluorite and calcite aver-
age four feet in width, generally trend north, and dip steeply. Barite is
most abundant and is the only mineral of economic importance, although
the others may be recovered as by-products in the mining of barite. The
barite and associated minerals are believed to have been derived from solu-
tions of deep seated igneous origin. Mining, milling, and prospecting are
reviewed. Individual deposits are described by counties and located on a
sketch map of central Kentucky.

Ross, C. P., 1941, The metal and coal mining districts of Idaho, with notes
on the nonmetallic mineral resources of the state: Idaho Bur. Mines
and Geology Pamph. 57, p. 101-102.

The occurrence of barite in large veins at the Sun Valley mine near Hailey,
Blain County is briefly noted. Another deposit near Muldoon, Blain
County is reported. Smaller and less pure deposits are said to occur in
Paleozoic and other sedimentary rocks in Custer County and elsewhere.

Rowe, J. P., 1908, Barytes deposits in Montana: Mining World, v, 28,
no. 16, p. 637.

A barite deposit two miles southwest of Missoula is described as “the

only one of commercial value in the State.”” A vein from two to three feet

wide containing massive, quite pure barite crops out for several hundred
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feet. Near the head of Cabin Creek, 23 miles southeast of Ekalaka, Custer
County, small spheroidal nodules of barite associated with selenite occur
in the residual clay of the Fox Hille formation [Cretaceous]. Layers very
rich in nodules have been traced for over one-half mile. Wine colored
cryvstals of barite were found in the Fox Hills formation about 25 miles
from mouth of Cedar Creek, Dawson County.

Rowe, J. P., 1928, Minor metals and non-metallic minerals of Montana:
Eng. and Min. Jour., v. 125, no. 20, p. 816.

Commercial deposits of barite were unknown in Montana in 1928. Near
Missoula, two deposits (Pattee Canyon and Rattlesnake Creek) of quite
pure, massive white barite associated with specular hematite may be of
economic importance. A non-commercial occurrence of barite nodules in
Upper Cretaceous clays of Wibaux County is noted.

Santmyers, R. M., 1930, Barite and barium products, part 1, general in-
formation: U. 8. Bur. Mines Inf. Circ. 6221, 55 p.

Barite deposits in the United States and methods of mining, washing,
and milling of barite are described. Domestic and foreign production of
barite is discussed. Foreign deposits are briefly described. Imports,
exports, consumption, and the condition of the barite industry in 1928 are
summarized.

Santmyers, R. M., 1930, Barite and barium products, part 2, barium
products: U. S. Bur. Mines Inf. Circ. 6223R, 26 p.

General information on barium products is given. Preparation, uses,
production, markets, imports and exports of ground barite, lithopone, and
barium chemicals are discussed. On the map are shown the location of
barite deposits and plants making barium products in United States.

Schrader, F. C., Stone, R. W., and 8anford, Samuel, 1917, Useful minerals
of the United States: U. 8. Geol. Survey Bull. 624.
The more important occuarrences of useful minerals, including barite,
are listed by states. Some of the deposits are very briefly described.

Shannon, E. V.. 1926, The minerals of Idaho: U. S. Natl. Mus. Bull. 131,
p. 442-444.

Barite occurrences in Idaho are listed and very briefly described. Barite
is found principally as a gangue mineral in metallic ore deposits of nine
counties. A deposit now known as the Sun Valley barite mine, Blaine
County, is the only one of commercial importance.

Sharp, W. N. and Pray, L. C., 1952, Geologic map of bastnaesite deposits
of the Birthday claims, San Bernardino County, California: U. S.
Geol. Survey Mineral Investigations Map MF—4.

An area 900 by 1,500 feet is shown on the geologic map of the Birthday
claims near Mountain Pass where ‘‘considerable quantities’’ of bastnaesite,
a rare-earth mineral, were discovered in 1949. Pre-Cambrian metamorphic
rocks are cut by younger shonkinite which forms the host rock for most of
the barite-rich carbonate veins. The veins range up to 18 feet in thickness.
One vein contains either a new mineral or a variety of barite which is a
sulfate of barium and strontium containing rare earths,

8mith, E. A,, and McCalley, Henry, 1904, Index to the minera.l resources
of Alabams Ala. Geol. Survey Bull. 9, p. 62-63.

White barite partly stained with iron oxides occurs as irregular masses in
residual clay derived from the Trenton limestone [Ordovician] near its con-
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contact with the Knox dolomite [of Cambrian and Ordovician] age. Im-
portant occurrences are reported near Tampa, Calhoun County, near Greens-
port, St. Clair County, near Maquire Shoals on the Little Cahaba River,
at the “Sinks” on Six Mile Creek, and near Pratt’s Ferry in Bibb County.
No production was reported from these deposits in 1904.

Soulé, J. H., 1946, Exploration of Gallinas fluorspar deposits, Lincoln
County, N. Mex., U. 8. Bur. Mines Rept. Inv. 3854, p. 4-5.

Barite is an important constituent of fluorite veins and mineralized
breccia zones in predominantly quartzitic sandstone of Permian age of the
the Gallinas Mountains. Some of the deposits contain as much as 37 per-
cent barite.

Stern, A. G., 1941, Role of clay and other minerals in oil-well drilling fluids:
U. 8. Bur. Mines Rept. Inv. 3556, 88 p.

The cost, functions, and use of drilling muds are discussed in detail.
Tests for evaluating the properties of drilling muds also are given in detail.
The operation of a drilling mud system for an oil well and the materials
used for drilling muds are described. Weighting materials are used to
maintain sufficient hydrostatic pressure in the drill hole to confine gas, oil,
and water to the rock strata. Weighting materials should permit the
drilling fluid to attain a low viscosity and high specific gravity without
being corrosive or toxic. Materials which have been used or considered for
weighting muds include barite, celestite, iron oxide, pulverized iron, silica
flour, and lead and mercury compounds. Of these materials barite is the
most satisfactory; it is insoluble in water, chemically inactive, and makes
a low viscosity suspension when mixed with an equal volume of water.
The bibliography contains references to 138 papers about drilling mud.

Stoddard, Carl, 1932, Metal and nonmetal occurrences in Nevada: Nev.
Univ. Bull. v. 26, no. 6, p. 93-94.
Ten occurrences of barite in Nevada are listed, but not described. Loca-
tion and references are given where available.

Stone, R. W., 1939, Non-metallic minerals: Pa. Geol. Survey Bull. M 18 C,
p. 5-9.

In Franklin County near Waynesboro and Chambersburg, barite ocours
in small lumps in residual clay derived from limestone, and in thin veins
in one limestone outcrop. A few small pits remain where barite was mined
years ago. A small amount of barite was mined about 1880 from a deposit
near Fort Littleton, Fulton County but it was abandoned because of the
high content of iron. A small deposit was reportedly mined near Buckman-
ville in Bucks County. None of these deposits appears to be of commercial
value,

Stuckey, J. L., 1942, Barite deposits in North Carolina, tn Newhouse, W.
H., and others, Ore deposits as related to structural features, p. 106—
108: Princeton, N. J., Princeton Univ, Press.

The barite deposits and their localization along certain regional structures
is discussed. In the Hot Springs district, barite occurs in irregular veins
and lenses along two major thrust fault zones between the pre-Cambrian
Max Patch granite and the Cambrian Snowbird formation. The faulting
took place during the building of the Appalachian mountains in the late
Paleozoic. Hydrothermal solutions emanating from granitic intrusions as-
cended along these fractures and deposited the barite and associated min-
erals. Highly metamorphosed crystalline rocks of the Kings Mountain and
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Hillsboro district have a well defined schistosity which strikes northeast
and dips steeply northwest. Barite occurs in veins or elongated lenticular
masses parallel to the schistosity. The deposits appear to have been formed
by deposition from hydrothermal solutions of magmatic origin which as-
cended along prominent cleavage planes after the last period of regional
metamorphism in the late Paleozoic.

Stuckey, J. L., and Davis, H. T., 1935, Barite deposits in North Carolina:
Am. Inst. Min. Metall. Engineers Trans., v. 115, p. 346-355.

Deposits in the Hot Springs, Kings Mountain, and Hillsboro areas,
North Carolina are described. The first two areas had produced about
300,000 tons of barite by 1933 and were estimated to have fairly large
reserves. The barite occurs in irregular veins and lenses in pre-Cambrian
and Cambrian crystalline rocks. The mineralogy and petrography of the
barite veins and lenses is described, and evidence indicates that
the deposits were formed by hydrothermal solutions of magmatic origin.
Associated minerals include quartsz, fluorite, sericite, calcite, pyrite, galena,
chalcopyrite, and sphalerite. Mining and reserves in the Hot Springs and
Kings Mountain areas are briefly discussed.

Symons, H. H., and Davis, F. F., 1952, Mineral commodities in Cali-
fornia during 1950: Calif. Jour. Mines and Geology, v. 48, no. 4, p.
311,

Properties in Kern and Plumas Counties yielded all of the production of
barite in California in 1950. Barite from Kern County was used in oil
well drilling, and that from Plumas County for the manufacture of barium
chemicals.

Tarr, W. A., 1918, The barite deposits of Missouri and the geology of the
barite district: Univ. Missouri Studies, Science Series, v. 3, no. 1,
111 p.

Barite deposits in the Washington County and Central districts of south-
eastern and central Missouri are listed. History, geography, geology,
occurrence, origin, and economic importance of the deposits are reviewed.
The more important Washington County district is discussed in detail and
shown on a geologic map. Rocks of the Washington County district are
largely dolomites of Cambrian age and dip gently to the north, northwest,
and west. The nearly horizontal sedimentary rocks of the Central district
are Cambrian, Ordovician, Mississippian and Pennsylvanian in age. Barite
in the Washington County district is associated with the Potosi and over-
lying Proctor dolomites and in the Central district with the Gasconade,
Roubidoux, and Jefferson City formations. Four types of deposits are
recognized: veins, disseminated deposits, solution cave deposits, and resid-
ual deposits. The small veins are closely associated with irregular dis-
seminations of barite in the dolomite. These deposits are not of economic
importance. Solution caves or circle deposits are most common in the Central
district. Residual deposits derived by weathering of primary deposits in
the underlying dolomite are by far the most important commercially.
They contain barite fragments associated with limonite and drusy quartz
or chert distributed through deep red clay. The barite and associated
minerals in the primary deposits are believed to have been deposited at
shallow depth by ascending hot waters of magmatic origin. In 1918 all
barite mining in Missouri was done by hand from small open pits about 4
or 5 feet deep. Preparation of the barite for market is briefly described.
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Tarr, W. A., 1919, The barite deposits of Missouri: Econ. Geology, v. 14,
no. 1, p. 46-67.

The geology and origin of the barite deposits of Missouri are discussed.

This paper summarizes material presented in detail in Missouri reference 11.

Tarr, W. A., 1932, A barite vein cutting granite of southeastern Missouri:
Am. Mineralogist, v. 17, no. 9, p. 443-448.

A small fissure vein in granite near Graniteville, Iron County, Missouri
is described. The vein filling consist of barite, pyrite, and fluorite possibly
deposited by hydrothermal solutions of magmatic origin which ascended
along a fault plane. The discovery of this vein in granite about 20 miles
south of the Washington County barite district indicates that the primary
barite in the latter region also might have had a magmatic source.

Tillia, H. J., 1951, Scraper assembly cuts costs at open pit barite mine:
Eng. and Min. Jour., v. 152, no. 8, p. 78-79.

The slusher mining plan adopted by Barium Products, Ltd. for develop-
ing the Valley View barite claims 28 miles south of Battle Mountain, Newv.,
is reviewed. This deposit, in production for two years as of 1951, is de-
scribed as an ‘‘erosional remnant of a massive replaced limestone bed,
probably of Pennsylvanian age.”” The operators plan to start production
at the larger Mound Springs deposit in the same area after the smaller
Valley View deposit has been mined out.

Tucker, W. B., and Sampson, R. J., 1938, Mineral resources of Inyo County :
Calif. Jour. Mines and Geology, v. 34, no. 4, p. 481-482,

A considerable tonnage of barite is reported to have been shipped from
the Gunter Canyon deposit six miles northeast of Laws in 1928 and 1929.
The barite occurs in a series of parallel veins in Cambrian slates and schists.
At the Poso Barytes deposit, Tulare County, 15 miles west of Linnie, barite
occurs in three parallel veins averaging 20 feet in width and traceable for
over 4,000 feet. The veins occur along a shear zone in quartz diorite. In
1938 this deposit was owned and developed with an adit by the Western
Barium Corporation. A barite outcrop 6 to 8 feet wide in Warm Springs
Canyon 45 miles west of Shoshone was discovered in 1937 and was being
developed in 1938.

Uhley, R. P. and Sharon, Le Roy, 1954, Gravity surveys for residual barite
deposits in Missouri: Am. Inst. Min. Metall. Engineers, v. 6, no. 1,
p. 52-56.

Gravimetric surveying for barite in Washington County is discussed.
Large commercial bodies can be outlined and the tonnages of ore computed
with an error of 35 percent, or less.

Ulrich, E. O., and Smith, W. 8. T., 1905, The lead, zinc, and fluorspar
deposits of western Kentucky: U. S. Geol. Survey Prof. Paper 36,
p- 135 and 156.

Vein deposits of western Kentucky contain fluorite and calcite with some
barite, and smaller amounts of galena and sphalerite and other oxidation
products. Few veins consist predominantly of barite: those with pre-
dominant barite are generally too small or too intermixed with gangue to be
of commercial value.

133 Umpleby, J. B., and others, 1930, Geology and ore deposits of the Wood

River region, Idaho with a description of the Minnie Moore and near-
by mines: U. S. Geol. Survey Bull. 814, p. 112-113 and 160-161.
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The Bonnie and Barium Sulphate claims (now Sun Valley barite mine),
are described. Barite occurs in a series of lenticular masses, at one place
over 50 feet thick, trending northwest in calcareous beds of the Wood
River formation. [Pennsylvanian]. The barite is generally white, banded,
and free from visible impurities except small grains of pyrite and associated
stains of iron oxide. In 1923, workings consisted of an 840-foot adit and
a shallow open ciat from which a carload of barite was shipped in 1922.
Barite has not been found in other ore deposits of the region. The source
of the barium may have been emanations given off during the last stages of
deep seated igneous activity.

United States Bureau of Mines, 1924-31: Mineral resources of the United
States.

These annual publications list statistics on barite production, consump-
tion, uses, prices, imports, and exports. Domestic production is generally
reviewed by States. Current developments in the barite industry are
noted briefly.

United States Bureau of Mines, 1932-52: Minerals Yearbook.

These annaal publications list statistics on barite production consump-
tion, uses, prices, imports, and exports. Domestic production is generally
reviewed by states. Current developments in the barite industry are noted
briefly.

United States Geological Survey, 1882-1923: Mineral resources of the
United States.

These annual publications list statistics on barite production, consump-
tion, uses, prices, imports, and exports. Domestic production is generally
reviewed by states. Current developments in the barite industry were
noted briefly.

137 Valertine, G. M., 1949, Inventory of Washington minerals; Part 1, non-

metallic minerals: Wash. Dept. Conserv. Dev., Div. Mines and Geology
Bull. 37, p. 11.

Twenty-two occurrences of barite are described. Most of these are in
Stevens County where several deposits appear to be of commercial value.
Production was reported from three mines near Springdale in southern
Stevens County in 1938 and 1942. Other occurrences are in Mason,
Okanogan, Ferry, and Pend Oreille counties. Deposits are located on a
map of the state and briefly described and evaluated.

138 Vanderburg, W. O., 1938, Reconnaissance of mining districts in Eureka

County, Nevada: U. S. Bur. Mines Inf. Circ. 7022, p. 64.

A barite deposit in Eureka County in the NE of sec. 27, T. 34 N., R.
51E. has been worked since 1938. Massive and relatively pure barite in
veins averaging 10 feet in width and dipping 70° east occur in shale. This
barite is marketed on the Pacific Coast.

139 Vanderburg, W. O., 1939, Reconnaissance of mining districts in Lander

County, Nevada: U. S. Bur. Mines Inf. Circ. 7043, p. 53-54 and 79.

Four barite deposits at the northern end of the Shoshone Range and one
near Austin are described. The bedded deposit at the Nevada mine four
miles southeast of Argenta is at least 60 feet thick. This deposit is mined
from an open cut and is probably one of the largest in Nevada; about 6,000
tons were shipped during the summer of 1937. About 4,500 tons were shipped
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from the Valley View mine. In the vicinity of Lewis Canyon, barite occurs
in a vein up to 20 feet wide. Barite is associated with silver-lead ores at
the Starr Grove Mine. In the Reese River district, about 9}¢ miles south—
east of Austin, good quality barite occurs in a series of flat dipping veins in
decomposed monzonite. The veins average four feet in width.

Vanderwilt, J. W., 1947, Metals, nonmetals, and fuels, :n Pt. 1 of Mineral
resources of Colorado: Colo. Min. Res. Board [Bull.] p. 255-256.

Occarrences of barite in Colorado, most of which are not of economic
value, are listed. Barite occurs as a common gangue mineral in many metal
mining districts in the state. A small amount was produced from veins in
the granite of the Wet Mountains near Ilse, Custer County. Occurrences
are reported in Boulder, Custer, Grand, Gunnison, Mesa, Ouray, Park,
Pitkin, and San Migael counties. A bibliography is included.

Van Horn, E. C., 1949, New barite possibilities revealed in the Carolinas:
Eng. and Min. Jour., v. 150, no. 1, p. 76-78.
The material presented in the paper by Van Horn, Le Grand, and Mc-
Murray (1949) is reviewed briefly.

Van Horn, E. C,, Le Grand, J. R., and McMurray, L. L., 1949, Geology
and preliminary ore dressing studies of the Carolina barite belt: N. C.
Dept. Conserv. Devel., Div. Mineral Res. Bull. 57, 25 p.

The geologic occurrence, origin, history of development, and commercial
possibilities of the barite deposits of the Kings Mountain-Gaffney area are
discussed. Mines and prospects in the area are described and spotted on a
map. The deposits form a narrow, irregular belt which extends northeast
for about 24 miles from a point about five miles southeast of Gaffney,
South Carolina to the northeast slope of Crowder’s Mountain four miles
east of the town of Kings Mountain, North Carolina. The barite is found
only in a zone of quartz-sericite schist near the contact between the Bes-
semer granite and the Battleground schist and occurs in veins and small
lenticular disseminations as much as one inch or more across which are
sub-parallel to the foliation of the host rock. Some disseminations form
as much as 20 percent of the rock. The barite possibly was deposited by
ascending hydrothermal solutions as interstitial fillings along foliation
planes and as replacements of quartz and sericite in the schist. Barite
has been produced from the veins intermittently since the early 1880’s,
but the total production has been small. Laboratory tests indicate that the
disseminated ore is amenable to concentration by flotation. The Carolina
barite belt may contain reserves of commercial importance which can be
mined by open-cut methods.

Watson, T. L., and Grasty, J. S., 1915, Barite of the Appalachian States:
Am. Inst. Min. Metall. Engineers Bull. 98, p. 345-390; and 1915,
Trans. Am. Inst. Min. Metall. Engineers, v. 51, p. 514-559.

The barite deposits of Alabama, Georgia, Kentucky, Maryland, North
Carolina, Pennsylvania, South Carolina, Tennessee, and Virginia are
described. The occurrence, mining, beneficiation, production, and uses of
barite are discussed. This paper summarizes much of the information
available in the literature up to 1914 on deposits in the Appalachian states.

Weigel, W. M., 1923, Barite and ocher in the Cartersville, Georgia, district:
U. 8. Bur. Mines Rept. Inv. 2477, p. 1-7.

Ore deposits contain barite imbedded in clay as irregular pieces ranging
in size from fine grains to masses weighing several hundred tons. The
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barite is concentrated in pockets or steps on hillsides and overlies quartzite
or partly weathered limestone from which the deposits have been derived.
Methods of prospecting, mining, and milling are described.

Weigel, W. M., 1929, The barite industry in Missouri: Am. Inst. Min.
Metall. Engineers Tech. Pub. 201, 26 p.; Trans. 1929, Year Book, p.
256-279; Pit and Quarry, v. 18, no. 13, p. 87-96.

Production of barite in Missouri and the United States from 1913-1927
and the economic condition of the barite industry in Missouri in 1928 is
briefly discussed. A description of the general geology and ore deposits of
the Washington County and Central districts is given. Mining, milling,
and prospecting methods are also described and a short discussion on
reserves, marketing and uses of Missouri barite is included. In Washington
County, primary barite in veins, disseminations, and solution cavities occurs
chiefly in the Potosi dolomite of Cambrian age. Residual deposits con-
sisting of barite fragments embedded in clay are by far the most important
commercially. Similar but smaller and higher grade residual deposits occur
in the Central district. Future production of barite in Missouri is predicted
to exceed past production which totaled 1,750,000 tons as of 1928. Hand
mining in open pits accounted for well over half of the production in 1928.
Power shovels and mechanical washing and concentrating methods have
been in use for only four or five years. In 1928, most Missouri barite was
marketed in St. Louis, Illinois and the Ohio Valley.

Weissenborn, A. E., 1948, Barite, in Weissenborn, A. E., and Stenzel, H. B.,
and others, Geological resources of the Trinity River tributary area in
Oklahoma and Texas: Tex. Univ. Pub. 4824, p. 67-71.

The uses, specifications, and prices of barite are noted. Occurrences in
central and southwestern Oklahoma and the adjacent area in northeastern
Texas are described. Barite occurs in thin irregular veins or in scattered
nodules in Permian and Triassic shales. Of these deposits, possibly two
residual occurrences, in southwestern Oklahoma might be of commercial
value. The larger of these is about five miles south of Cache, and is esti-
mated to contain several thousand tons of barite concentrated on gulley
floors in Permian shale. Residual barite is found in brown clay and limonite
derived from weathering of dolomite in the Arbuckle limestone of Cambrian
and Lower Ordovician age of the Arbuckle Mountains. Total production
of barite in the State to 1948 has amounted to less than 500 tons. A bibli-
ography and a map showing the location of the deposits is included.

Whitlatch, G. 1., 1937, Barite: Tenn. Dept. Conserv. Div. Geology, Markets
Cire. 7, 25 p.

The minerals of barium, occurrences in the United States, specification
for market, markets, prices and uses are reviewed with emphasis on Ten-
nessee ores. A brief description of barite deposits in Tennessee is given
which includes the Sweetwater and Del Rio districts and the Greene County
area in east Tennessee; the Pall Mall district in Fentress County and other
occurrences in Davidson, De Kalb, Dickson, Smith, Trousdale, and Wilson
Counties in middle Tennessee. The history of the barite industry in Ten-
nessee i8 summarized with a table showing production in selected years
between 1903 and 1931. A brief statement on prospecting for barite in
Tennessee is included.
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Williams, F. J., 1949, Barium minerals, in Industrial minerals and rocks,
p. 77-94: Am. Inst. Min. Metall. Engineers, New York.

A summary of general information on barite including occurrence, distri-
bution, production, uses and markets is given. The principal deposits in
the United States and foreign countries are briefly described. Mining,
prospecting, and concentration methods are listed. Workable deposits
are chiefly of two types: veins of total or partial replacement of dolomite
and limestone; and residual concentration in clay derived by weathering
of preexisting deposits like those of type 1. The principal deposits in the
United States are in Arkansas, Missouri, Georgia, Tennessee, California,
and Nevada. The principal foreign deposits are in Canada, Germany,
Italy, Great Britain, and the U. S. 8. R.

Wilson, E. D., 1933, Geology and mineral deposits of southern Yuma
County, Arizona: Ariz. Bur. Mines, Geol. Ser. 7, Bull. 134, p. 42 and 152—
153.

Barite is an abundant gangue mineral in veins of the Silver, Castle
Dome, Sheep Tanks, and Neversweat districts. Relatively pure veins of
barite occur in the Mohawk, Neversweat, and Silver district. At the
Renner mine northwest of Mohawk, barite has been mined from an open
cut on the widest part of a narrow vein cutting granitic gneiss. The barite
is enclosed in manganiferous calcite. Eighteen carloads of barite were
shipped from this deposit in 1929 and 1930.

Wilson, E. D., Moore, R. T., and Roseveare, G. H., 1953, Nonmetallic
mineral map of Arizona: Ariz. Bur. Mines.
The map shows the location of barite and other nonmetallic mineral
deposits.

Wilson, E. D., and Roseveare, G. H., 1949, Arizona nonmetallics; a sum-
mary of past production and present operations: Ariz. Bur. Mines,
Mineral Technology Ser. 42, Bull. 155, p. 10-11.

Barite is a common gangue mineral in veins of metallic ores in Arizona.
Deposits of commercial importance occur as veins in which barite is asso-
ciated chiefly with calcite or fluorite and relatively few other minerals.
Total production of barite in Arizona has been small. Figures are avail-
able only for 1931-1932 when output was 3,410 tons. Most of the produc-
tion has been from the Christman property northeast of Mesa now oper-
ated by the Arizona Barite Co. A few carloads were shipped in 1929 and
1930 from the Renner deposit and in 1938 from the Ernest Hall property.
Both deposits are in Yuma County.

Winston, W. B., 1949, Barium: Calif. Jour. Mines and Geology, v. 45,
no. 1, p. 85-97.

The properties of barium, barium compounds, and barium ores are
reviewed. General information is summarized: occurrence and location of
deposits, prospecting, mining, preparation for market, uses, marketing, and
preparation of barium compounds. Brief notes on barite occurrences in
the following counties of California: Inyo, Los Angeles, Mariposa, Monterey,
Nevada, Plumas, San Bernardino, Santa Barbara, Shasta, and Tulare.
Production of barite in the State in 1945 was from three properties, one
each in Mariposa, Nevada, and Plumas Counties. Production during
1944-1945 was about 68,000 tons.
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Woodward, H. P., 1932, Geology and mineral resources of the Roanoke
area, Virginia: Va. Geol. Survey Bull. 34, p. 134-135.

A barite vein in pre-Cambrian crystalline rock three miles northwest
of Thaxton has been mined in an opencut 20 feet deep and 450 feet long. A
barite deposit two miles northeast of Roanoke occurs as a replacement in
the Elbrook [formation of Cambrian age] and as irregular nodules in clay
residually derived from the limestone. The barite mined from shallow
opencuts was shipped for use in the sugar industry.

Woodward, H. P., 1938, Outline of the geology and mineral resources of
Russell County, Virginia: Va. Geol. Survey Bull. 49, p. 69-72.

Deposits in Russell and Tazewell Counties were the chief sources of
barite in Virginia in 1906. All of the deposits examined by the writer in
1938 appeared to be exhausted. The barite occurs as veins and replace-
ments in the upper members of the [Ordovician] Beekmantown dolomite
or in residually derived clay. The Hubbard, Leonard, and Little River
mines are briefly described.

Wright, L. A., and others, 1963, Mines and mineral deposits of San Ber-
nardino County, California: Calif. Jour. Mines and Geology, v. 49,
nos. 1 and 2, p. 155 and nos. 133-135 in tabulated list of mines and
mineral deposits included at end of report.

Occurrences of barite, chiefly in veins in igneous and metasedimentary
rocks, are widespread in San Bernardino County. Several deposits in the
Grapevine, Calico, and Lavic districts, were mined during 1910 to 1912 and
1929 to 1937. Barite has been recovered from mill tailings in the Calico
district and interest has been shown recently in recovering barite as a by-
product from the rare earth deposit at Mountain Pass. A tabulation at the
end of the report includes 13 barite deposits which are briefly described as
to location, geology, development, and production. A bibliography is
included for each deposit. The three major deposits, the Barium Queen,
Hansen, and Lead Mountain mines, are included on a map showing the
location of mines and mineral deposits in San Bernardino County.

Zapp, Alfred, 1941, ‘Barite in northern Llano County: Tex. Univ. Bur.
Econ. Geology Min. Res. Cire. 35, 6 p.

A small tonnage of residual barite has been mined from a deposit in
northern Llano County. Most of the residual material has been removed,
and the underlying primary deposits contain impure barite in a series of
irregular thin veins in pre-Cambrian schist and gneiss. The veins are
roughly parallel to the foliation of the country rock; they pinch and swell
abruptly. The deposits seem to be small.

Anonymous, 1952, A visit to the Mountain Pass rare-earth enterprise: Eng.
and Min. Jour., v. 163, no. 16, p. 87.

The exploration, mining, and milling of the rare-earth deposits at the
Sulphide Queen near Mountain Pass, Calif., are described briefly. The
deposit is said to cover about 20 acres. The barite forms about 20 percent
of the lode, although barite locally constitutes more than 50 percent of some
masses. Overburden is negligable; ore is mined in open pits. The flotation
mill, opened in February 1952, has a capacity of 100 tons a day and is now
daily processing 70 tons of ore containing recoverable rare-earth minerals
and barite.
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Anonymous, 1947, Arizona barite: Mining World, v. 9, no. 1, p. 20-22.

The mine of the Arizona Barite Co. at Coon Bluff 22 miles northeast o
Mesa is described. In 1946, it was producing 100 tons of ground baxit«
per day. Barite occurs in fissure veins in volcanic agglomerate. Pro-
duction as of January 1947 had been derived solely from the main vein about
15 feet wide and 3,000 feet long that had been opened to a depth of 140 feet.
The final product, which contains about 94 percent BaSO4 and has a specific
gravity of 4.0 or higher, is shipped mainly to oil fields of the Southwest
and West Coast for use in drilling mud. Plans call for development of
other veins in the area. The operators also plan to install flotation equip-
ment to produce a higher grade produet and permit recovery of silver,
said to run about 3.2 ounces per ton.

Anonymous, 1953, Socorro County produces barite: New Mexico Miner,
v. 15, no. 1, p. 2.

Production of barite in 1952 from the Mex-Tex Mining Co. property in
Socorro County is discussed. Ore is mined in open pits and trucked 35
miles to a company-owned mill at San Antonio, New Mexico where con-
centrates are bagged and shipped for use in drilling muds in Texas and New
Mexico. The management is considering expanding present operations
because of new ore strikes on the property.

Anonymous, 1952, Southern California’s rarc-earth bonanza; Eng. and
Min. Jour., v. 153, no. 1, p. 100-102.

The recent discovery and exploration of Birthday and Sulphide Queen
deposits of rare-earth minerals near Mountain Pass are discussed. Rare-
earth values at the Birthday deposits are said to have diminished rapidly
at very shallow depth. The Sulphide Queen deposit is described as a
““massive lode, about 20 acres in area, of barite-carbonate rock”, which in
addition to rare-earth carbonates, celestite, calcite, and silica contains
barite which locally constitutes the bulk of the rock and averages 20 percent
of the entire lode. Successful methods for separating rare-earth material
from barite are described.

The Molybdenum Corporation of America, owners of the property,
planned to start production about February 1, 1952.

Anonymous, 1953, This month in mining: Eng. and Min. Jour., v. 154,
no. 6, p. 148.

As of April 1951, mining and milling are reported at a high grade barite
deposit near Elk Creek in the vicinity of Greenough, Missoula County,
Mont. Production is reported to be 12 to 14 cars of pulverized barite and
4 to 6 cars of crushed barite per week.
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A CONTRIBUTION TO BIBLIOGRAPHY OF MINERAL RESOURCES

BIBLIOGRAPHY OF IRON ORE RESOURCES OF THE WORLD
(TO JANUARY 1955)

By Gwendolyn W. Luttrell

INTRODUCTION

This bibliography contains references to much of the important
literature on iron ore deposits of the world. Abstracts of reports
and reports that contain little information are omitted. Refer-
ences in foreign languages do not have English summaries unless
indicated. The reports are numbered consecutively from 1 to 2732,
and these numbers are used for reference in the subject and author
indexes.

U. S. Geological Survey professional papers, bulletins, and
water-supply papers that are available can be purchased at the
prices indicated from the Superintendent of Documents, Govern-
ment Printing Office, Washington 25, D. C. They may also be
purchased on an over-the-counter basis from his authorized agents,
Geological Survey offices at 468 New Customhouse, Denver, Colo.,
504 Federal Bullding, Salt Lake City, Utah; 807 Post Office and
Courthouse, Los Angeles, Calif.; 724 U. S. Appraisers Building,
San Francisco, Calif. ; and the E. F. Glover Building, Anchorage,
Alaska. Circularsmay be obtained free on application to the Geo-
logical Survey at Washington 25, D. C. or at the Denver Federal
Center, Denver, Colo.

The geologic folios, maps, and charts are sold by the Geologi-
cal Survey. Remittances for those covering areas east of the
Mississippi River may be addressed to the Geological Survey,
Washington 25, D. C. Maps of areas westof the Mississippi River
may be ordered from the Geological Survey, Denver Federal
Center, Denver, Colo., or obtained by over-the-counter sale
(but not by mail) from the Geological Survey offices mentioned
above. Requests originating in Alaska for maps of Alaska may be
ordered from the Geological Survey, P. O. Box 1088, Fairbanks,
Alaska.

Those references preceded by an asterisk (*) are out of print,
but they canbe seen at many public and university libraries.Open-
File reports and maps canbe seenat the Geological Survey Library,
Room 1033, General Services Building, Washington, D. C., and
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at various field offices whose addresses can be obtained by writing
to the Geological Survey. Preliminary reports and maps can be
seen at the Geological Survey Library; some can be obtained from
the Geological Survey, Washington 25, D. C.

U. S. Bureau of Mines book publications can be purchased from
the Superintendent of Documents, Government Printing Office,
Washington 25, D. C. Reports of Investigations and Information
Circulars can be obtained free from the Bureau of Mines Publi-
cations Distribution Section, 4800 Forbes St., Pittsburgh 13, Pa.



SERIALS

Acad, Colombiana Cienc, Rev.,—Revista de la Academia Colombiana de Ciencias
Exactas, Fisicas y Naturales. Bogotd.

Acad. Nat, Sci, Philadelphia Notulae Naturae; Proc.,—Academy of Natural
Sciences of Philadelphia, Notulae Naturae; Proceedings.

Acad. sci. | Paris] Comptes rendus—Académie des sciences Comptes rendus
‘hebdomadaires des séances. Paris,

Acad, Sci, St. Louis Trans,—Transactions of the Academy of Science of
St. Louis, St. Louis, Mo,

Accad, sci, Torino, Cl, sci, Attl, —Accademia delle scienze di Torino, Classe
di scienze fisiche, matematiche e naturali, Atti,

Aerial Geol. Geophys. Survey Northern Australia Rept. Western Australia—
Aerial, Geological, and Geophysical Survey of Northern Australia, Report
Western Australia, Canberra.

Akad, nauk SSSR Doklady—Akademiya nauk SSSR, Doklady. Moscow-Leningrad,

Akad, nauk SSSR, Dal'nevostochnoye otdel. filial Izv, — Akademiya nauk SSSR,
Dal'nevostochnoye otdeleniye filial, Izvestiya, Vladivostok,

Akad, nauk SSSR, Inst, geol. nauk Trudy-—Akademiya nauk SSSR, Institut
geologichesnikh nauk, Trudy. Leningrad.

Akad, pauk SSSR, Petrog., inst, Trudy—Akademiya nauk SSSR, Petro-
graficheskiy institut, Trudy.

Akad, nauk URSR, Inst, geol. Geol, zhurnal—Akademiya nauk URSR, In-
stitut geologii, Geologichniy zhurnal. Kiev, U. R. S. R.

K, Akad, Wetensch, Amsterdam Proc,—Koninklijke Akademie van Wetens-
chappen te Amsterdam Proceedings.

Ala, Geol. Survey Bull.; Circ,; Special Rept. —Alabama Geological Survey,
Bulletin; Circular; Special Report. University, Ala.

Ala, Indus, Sci. Soc. Proc,—Alabama Industrial and Scientific Society, Pro-
ceedings. Tuscaloosa,

Alberta Sci. Indus. Research Council Ann., Rept.—Alberta Scientific and
Industrial Research Council, Annual Report.

Allied Powers, GHQ Tokyo, Nat. Res., Sec. Rept, —Supreme Commander for
the Allied Powers, General Headquarters, Natural Resources Sec., Tokyo.

Am, Assoc. Adv, Sci. Pub.; Proc, —Publication of the American Association
for the Advancement of Science; Proceedings., Washington.

Am, Assoc, Petroleum Geologists Bull, —American Association of Petroleum
Geologists, Bulletin. Tulsa, Okla,

Am, Chem, Soc,, Va. Sec. Bull,—American Chemical Society, Virginia
Section, Bulletin,

Am, Geologist—American Geologist. Minneapolis, Minn.,

Am, Inst, Min. (Metall.) Eng. Trans.; Tech. Paper; Bull,; Contr. —American
Institute of Mining (and Metallurgical) Engineers, Transactions; Technical
Paper; Bulletin; Contributions. New York,

Am, Jour, Sci, —American Journal of Science, New Haven, Conn.

Am, Min, Cong., 13th Sess,, Los Angeles, 1910, Proc, —American Mining
Congress, 13th Annual Session, Los Angeles, 1910, Proceedings.

Am, Mineralogist—American Mineralogist. Washington.

Am, Philos, Soc, Proc, ; Trans. —American Philosophical Society, Proceed-
ings; Transactions. Philadelphia, Pa.

Am, Sci, Cong., 8th, Washington, 1940, Proc,—American Scientific Con-
gress, 8th, Washington, 1940, Proceedings. 18
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Annales mines [ Paris] Mém.—Annales des mines [Pa.ris], Mémoire,

Archiv Eisenhiittenw,—Archiv fiir das Eisenhiittenwesen. Diisseldorf, Germany.

Ariz, Univ. Bur, Mines Bull,—Arizona, University, Buree.u of Mines
Bulletin,

Ark, Geol. Survey County Min. Rept.; Ann, Rept.—Arkansas Geological
Survey, County Mining Report; Annual Report. Little Rock, Ark.

Asoc, Geol. Argentina Rev, —Asociacién Geoldgica Argentina Revista. Buenos
Aires,

Asoc, Venezolana Geolog1a, Mineria y Petréleo Bol, — Asociacion Venezolana
de Geologia, Mineria y Petrdleo, Boletin, Caracas,

AustralasianInst. Mining and Metallurgy Proc.; Trans, —Australasian Institute
of Mining and Metallurgy, Proceedings; Transactions, Melbourne,

Badische geol, Abh, —Badische geologische Abhandlungen. Karlsruhe.

Beitr, angew., Geophysik—Beitrige zur angewandte Geophysik, Leipzig,

Beitr. Geologie Schweiz, Geotech, Ser,—Beitrdge zur Geologie der Schweiz,
Geotechnische Serie, Bern.,

Berg- u. hiittenm, Jahrb.—Berg- und hiittenmannische Jahrbuch, Wien,

Black Hills Engineer—Black Hills Engineer. Rapid City, S. Dak.

Blast Furnace and Steel Plant—Blast Furnace and Steel Plant., Cleveland;
Pittsburgh,

Bol. Minas y Petrdleo | México]—Boletin de Minas y Petrbleo (México,
Direccidn General de Minas y Petroleo) México, D. F.

Bol. Minas y DPetrdleo [Bogoti]—Boletin de Minas y Petroleo. Bogotd,
Colombia,

Bol, Minero | México] —-Boletm Minero, México, D. F.

Bol., Minero [Santiago] —Boletin Minero. Santiago de Chile.

Bol. oficial minas ?Madrid] —Boletin oficial de minas, metalurgia y com-
bustibles, Madrid,

Boston Soc, Nat, History Proc,—Beston Society of Natural History, Pro-
ceedings.

Brasil, Div. Fomento Produgdo Min. Bol,—Brasil, Divisio do Fomento da
Produgao Mineral, Boletim. Rio de Janeiro,

Brasil, Div, Geologla e Mineralogia Bol,—Brasil, Divisfo de Geologia e
M.meralogla, Boletim, Rio de Janeiro,

British Columbia Dept., Mines Ann., Rept.—British Columbia Department of
Mines, Annual Report, Victoria, B. C.

British Iron and Steel Federation Monthly Statist, Bull, —British Iron and
Steel Federation, Monthly Statistical Bulletin, London,

Bull. écon. Indochine—Bulletin économique de 1'Indo-Chine, Hanoi.

Calif, Acad, Nat, Sci, Proc.—California Academy of Natural Science, Pro-
ceedings, San Francisco,

Calif, Div, Mines Bull; Special Rept.-—California Department of Natural Re-
sources, Division of Mines Bulletin; Special Report, San Francisco,

Calif, Jour, Mines and Geology-——California Journal of Mines and Geology.
San Francisco,

Calif, Min, Jour, —California Mining Journal, Santa Cruz, Calif,

Canada Supt, Mines Rept, —Canada, Department of the Interior, Report of the
Superintendent of Mines, Ottawa.

Canada Geol. Survey Bull,; Mem.; Paper; Rept. Progress; Summary Rept.—
Canada, Geological Survey Bulletin; Memoir; Paper; Report of Progress;
Summary Report. Ottawa,

Canada Mines Branch Bull.; Mem. ; Summary Rept. —Canada, Department of
Mines and Technical Surveys, Mines Branch Bulletin; Memoir; Summary
Report, Ottawa.,

Canadian Geog, Jour, —Canadian Geographical Journal, Montreal,

CanadianInst. Proc, ; Trans, —Canadian Institute, Proceedings; Transactions.
Toronto,

Canadian Inst. Mining and Metallurgy Bull.; Trans.—Canadian Institute of
Mining and Metallurgy Bulletin; Transactions. Montreal,

Canadian Jour, Research—Canadian Journal of Research., Ottawa.,

Canadian Min. Inst. Bull,; Jour.; Quart. Bull,; Trans.—Canadian Mining
Institute Bulletin; Journal; Quarterly Bulletin; (Transactions.



BIBLIOGRAPHY OF IRON ORE DEPOSITS OF THE WORLD 191

Canadian Min, Jour.—Canadian Mining Journal. Toronto-Quebec,

Canadian Min., Metall, Bull, —Canadian Mining and Metallurgical Bulletin.
Montreal-Toronto,

Canadian Min. Rev, —Canadian Mining Review, Ottawa,

Canadian Naturalist—Canadian Naturalist and Quarterly Journal of Science,
Montreal,

Chem. Eng. and Min, Rev,—Chemical Engineering and Mining Review.
Melbourne, Australia,

Chronique mines coloniales—La Chronique des mines coloniales, Paris.

Col. Ingenieros Venezuela Rev, an,—Colegio de Ingenieros de Venezuela.
Revista anual.Caracas,

Colliery Guardian—Colliery Guardian, London.

Colonial Geology and Min, Res,—Colonial Geology and Mineral Resources.
London.

Colo. Geol, Survey Bull, —Colorado Geological Survey Bulletin.

Colo, School Mines Ann. Rept.; Bienn. Rept.; Quart, —Colorado School of
Mines Annual Report; Biennial Report; Quarterly.

Colo. Sci. Soc. Proc.—Colorado Scientific Society Proceedings, Denver,

Columbia Univ., School Mines Quart, —Columbia University, School of Mines
Quarterly, New York,

Com, DirectivoInv. Rec. Mia, México Bol.—Comité Directivo para la Inves-
tigacion de los Recursos Minerales de México, Boletin.

R. Com. geol. Italia Boll, —Real Comitato geologica d'Italia, Bolletino.

Com, Mapa Geol. Espafia Bol. ; Mem. —Comisién del Mapa Geolégico de Espafia,
Boletin; Memorias, Madrid.

Comm,. études géol. bassin lorrain—Commission d'etudes geologiques du
bassin lorrain, Nancy.,

Comm, géol. Finlande Bull, —Bulletin du Commission géologique de Finlande.
Helsinki,

Compilacibn estudios geol. oficiales Colombja—Colombia, Servigio Geologico
Nacional, Compilacién de los estudios geoldgicos oficiales en Colombia,
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México, D, F.
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géologique internationale, 11°session, Stockholm, 1910, Comptes rendus,
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scientifique, Elisabethville [Belgian Congo), 1950, Comptes rendus.
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History Survey Bulletin, Hartford.
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neers, Annual Report, New Haven,

Connecticut Mag, —Connecticut Magazine,

Conseil recherches sci, Indochine, Comptes rendus—Conseil de recherches
scientifiques de 1'Indochine, Comptes rendus des séances. Hanoi.

Cuba, Direccién Montes y Minas Bol. minas—Cuba, Direccién de Montes y
Minas, Boletin de Minas. Habana.
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Denison Univ. Sci. Labs. Bull.; Jour. —Denison University Scientific Labo-
ratories Bulletin; Journal, Granville, Ohio.

Deutsche Geol. Gesell, Zeitschr, —Deutsche Geologische Gesellschaft, Zeit-
schrift,- Berlin,

Dir. Nac. Miner{a y Geologia Argentina Bol. —Direccién Nacional de Mineria y
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Econ. Geology-—Economic Geology. Urbana, Il

Edinburgh Geol. Soc, Trans,—Edinburgh Geological Society, Transactions.
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Eng. Jour.-—Engineering Journal, Montreal, Canada.

Eng. Mag.—Engineering Magazine, New York.
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Inst. Geol, Espa.na Bol. —Instituto Geologico de Espafia Boletin, Madrid.

Inst, Geolog1a México Bol.; Fol, D1vulgacion—mst1tuto Geologia de México,
Boletin; Folleto de Divulgacién. Mexico, D, F.

Inst, Geol. Min. Espana Bol,; Mem, ; Notas y comun. —Instituto Geoldgico y
Minerode Espa.na,Boletm Memorias; Notas y comumcaciones. Madrid,

Inst. geol. Rom&niei Anuarul—Institutul geologic al Roméniei. Bucarest.

Inst. géol. Roumanie Comptes rendus—Institution géologique de Roumanie,
Comptes rendus.

Inst. Hierro y Acero [Madrld]—]‘.nstltuto del Hierro y del Acero, Madrid,
Spain.

Inst. Ingenieros Civiles Espana Anuario—Instituto de Ingenieros Civiles de
Espafia, Anuario. Madrid.

Inst. Min. Engineers [London] Trans.—Institution of Mining Engineers, Transac-
tions. London.

Inst, Miningand Metallurgy Bull. ; Trans,—Institution of Mining and Metallurgy,
Bulletin; Transactions, London,

Inst. Nac. Inv. Recursos Min. [Mexico] Bol. —Instituto Nacional [ Mexico]
paralaInvestigacién de los Recursos Minerales, Boletin, México, D. F.

Internat. Eng. Cong., San Francisco, 1915, Trans. —International Engineer-
ing Congress, San Francisco, 1915, Transactions,

Internat. Geol. Cong., 14th Sess., Madrid, 1926—International Geological Con-
gress, 14th session, Madrid, 1926.

Internat, Geol. Cong., 15th sess., South Africa, 1929, Compte rendu—Inter-
national Geological Congress, 15th session, South Africa, 1929, Compte
rendu, Pretoria.

Internat. Geol, Cong., 18th sess,, United States, 1933—International Geo-
logical Congress, 16th session, United States, 1933,

Internat. Geol. Cong., 18th sess., London, 1948, Proc.—International
Geological Congress, 18th session, Great Britain, 1948, Proceed-
ings.

Internat. Min, Cong., 4th, Boise, 1902, Proc. —International Mining Congress,
4th, Boise, 1901, Proceedings.

Iowa Geol. Survey—Iowa Geological Survey, Iowa City, Iowa.

Iron Age—The Iron Age. New York.

Iron and Coal Trades Rev, —Iron and Coal Trades Review. London,

Iron and Steel—Iron and Steel, London,

Iron and Steel Engineer—Iron and Steel Engineer. Pittsburgh, Pa.

Iron and Steel Inst, Jour.—Iron and Steel Institute Journal, London.

Jamaica Geol, Survey Dept, Bull, —Jamaica Geological Survey Department
Bulletin,

Jammu and Kashmir Govts. Min, Survey Rept, —~Jammu and Kashmir Gov-
ernments, Mining Survey Report.

Japanese Assoc, Mineralogists Jour, —Japanese Association of Mineralogists,
Journal, Sendai.

Japanese Jour, Geology and Geography—Japanese Journal of Geology and Geo-
graphy. ‘lokyo,
Jassy , Univ. , Annales sci, —Annales scientifiques de L'Université de J assy.
Jernkontorets annaler—7 ernkontorets annaler, Tidskrift fér Svenska Bergs-
hanteringen, Stockholm,
Jour., Chem, Education—Journal of Chemical Education. Easton, Pa.
Jour. Geography [ Tokyo] —Journal of Geography,  Tokyos
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Jour, Geology—Journal of Geology. Chicago,

Jour. Sci, Indus. Research |Delhi] —Journal of Scientific and Industrial Re-
search. Delhi.

Kans, Geol. Soc. Guidebook—Kansas Geological Society, Guidebook,

Kans. State Geol. Survey Bull, —Kansas State Geological Survey, Bulletin,

Kazan, gosudar. univ. Trudy; Uchenyye zapiski geologiya——Kazarskiygos-
udarstvennyi universitet, Trudy; Uchenyye zapiski geologiya.

Ky. Geol. Survey Bull.; Rept, Progress—Kentucky Geological Survey, Bulle-
tin; Report of Progress, Frankfort.

Ky. Univ., Eng. Expt. Sta. Bull, —Kentucky University, Engineering Experi-
ment Station, Bulletin, Frankfort,

Kwangtung and Kwangsi Geol. Survey Geol, Bull, —Kwangtung and Kwangsi Geo-
logical Survey, Geological Bulletin, Shihpai, Canton.

Lake Superior Min, Inst, Proc, —Lake Superior Mining Institute Proceedings.
Ishpeming, Mich,

Leningrad, gornyy inst, Zapiski—Leningradskiy gornyy institut, Zapiski.
Moskva-Leningrad,

Leningrad, geol, trest Trudy—Trudy Leningradskogo geologicheskogo tresta.

Leningrad. geol.- gidro.- geod. trest Izv. —Izvestiya Leningradskogo geologo-
gidrogeodezicheskogo tresta.

Leningrad, geol.-razved. trest Trudy—Trudy Leningradskogo geologo-raz-
vedochnogo tresta.

Life Mag, —Life Magazine. New York.

Lunds Geol.-mineralog. inst, Medd, —Meddelanden frdn Lunds Geologisk-
mineralogiska institution. Lund, Sweden.

Lyceum Nat, History New York Annals—Lyceum of Natural History of New
York, Annals,

Maden Tetkik Arama [ Ankara] —Maden Tetkik ve Arama. Ankara, Turkey.

Magyar dllami Féldt, Intézet Evi Jelentése—A Magyar dllami Féldtani Intézet,
Evi Jelentése (Am}a.les Institute Publici Geologiae Hungarici). Budapest.

Magyar kir. Jdszef Nador miiszaki és gazdasiagtudomdnyi egyetem, A banya-
és kohOmérndki osztily Kozleményei— Magyar kiralyi Jészef Nador
miiszaki és gazdasdgtudomanyi egyetem, A binya- és kohdmérndki osztaly
Kézleményei [Royal Hungarian Palatine Josef University, Department of
Mining and Metallurgy, Publication]. Sopron.

Maine Board Agriculture Ann, Rept, —Maine Board of Agriculture, Annual Re-
port. Augusta.

Maine Geol. Survey Bull, —Maine Geological Survey Bulletin, Augusta.

Manchester Geol, Survey Trans.— Manchester Geological Survey, Transactions,
Manchester, England,

Manchoukuo Geol., Inst, Bull,; Mem.—Manchoukuo Geological Institute, Bul-
letin, Memoir, Mukden.

Mass, Inst, Technology, Technology Quart. —Massachusetts Institute of Tech-
nology, Technology Quarterly and Proceedings of the Society of Arts.
Boston,

Material'y geologiya Zapadno-sibirsk. kraya—Material'y geologiya Zapadno-
sibirskogo kraya (Records of the Geology of the West-Siberian Region),
Tomsk.,

Material'y po geologii Vostochnoy Sibiri. Material'y po geologii i polyezn'im
iskopayem' im Vostochnoy Sibiri, Irkutsk.

Material'y po geologii Zapadnoy Sibiri. Material'y po geologii Zapadnoy
Sibiri, Tomsk,

Materialy obshchey priklad, geologii—Materialy po obshchey i prikladnoy
geologii, Petrograd-Leningrad,

Md, Dept., Geology, Mines, and Water Res. County Rept. —Maryland Depart-
ment of Geology, Mines, and Water Resources, County Report.

Md, Geol. Survey County Rept. —Maryland Geological Survey, County Report.

Meddel. om Grgnland— Meddelelser om Grgnland, Copenhagen,

Metallu, Erz—Metall und Erz, Zeitschrift fiir Erzbergbau, Metallhiittenwesen,
und Metallkunde, Stuttgart, Germany.

Mich, Acad. Science Rept.; Papers—Michigan Academy of Science, Arts, and
Letters, Report; Papers.
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Mich, Conserv. —Michigan Conservation.

Mich. Geol., Survey Pub,; Progress Rept. —Michigan Geological Survey, Pub-
lications; Progress Report,

Mich, Pioneer Collections—Michigan Pioneer Collections.,

Midland Inst, Min, Engineers Trans, —Midland Institute of Mining Engineers,
Transactions,

Mil. Engineer— Military Engincer. Washington.

Min, and Metallurgy—Mining and Metallurgy., New York,

Min, Cong. Jour,—Mining Congress Journal, Washington,

Min, Eng, —Mining Engineering. New York,

Min, Geol., Metall, Inst,India Trans, —~Mining, Geological, and Metallurgi-
cal Institute of India, Transactions. Calcutta.

Min. Geology [ Tokyo]—Mining Geology. Tokyo.

Min, Jour. ?{ondonj—Mining Journal., London.

Min, Mag, —Mining Magazine., London,

Min, Newsletter [ Manila}—Mining Newsletter, Manila,

Min, Res. Alberta Ann., Rept. —Mineral Resources of Alberta, Annual Report.

Min, Sci, Press—Mining and Scientific Press., San Francisco,

Min, Science—Mining Science, Denver,

Min. Soc, Nova Scotia Jour.—Mining Society of Nova Scotia, Journal.

Min, Technology—Mining Technology. New York,

Min, World—Mining World, Seattle,

Mine and Quarry Eng, —Mine and Quarry Engineering, London,

Miner—The Miner, Vancouver, B, C.

Mineralog. Mag, —Mineralogical Magazine and Journal of the Mineralogical
Society. London.

Mineralog. petrog. Mitt, —Mineralogische und petrographische Mitteilungen.
Vienna,

Mineria [ Lima] —Minerfa, Lima, Peru,

Mines and Minerals—Mines and Minerals. London,

Mines, carriéres—Mines, carridres, et grandes entreprises. Paris,

Mines Mag, —Mines Magazine, Denver, Colo.

Ministério Fomento Peru Bol,—Boletin del Ministerio de Fomento del Perf,

Boletin, Lima.
Minn, Acad, Sci. Bull. —Minnesota Academy of Science, Bulletin, St. Paul,
Minn,

Minn, Geol. Survey Ann, Rept.; Bull, — Minnesota Geological Survey, Annual
Report; Bulletin, Minneapolis, Minn,

Minn, , Iron Range Res, and Rehabilitation Comm.—Iron Range Resources and
Rehabilitation Commission, St. Paul, Minn,

Minn, School Mines, Expt, Sta, Bull, —Minnesota School of Mines, Experiment
Station, Bulletin,

Minn, Univ, Ann, Min, Symposium—Minnesota, University, General Extension
Division, Annual Mining Symposium.

Minn, Univ. Engineers' Year Book—Minnesota, University, Engineers' Year
Book, St. Paul.

Minn, Univ,, Inst, Technology, Mines Expt, Sta, Inf, Circ, —Minnesota,Uni-
versity, Institute of Technology, Mines Experiment Station, Information
Circular,

Miss. Geol. Survey Bull, —Mississippi Geological Survey, Bulletin,

Mo, Bur. Geology and Mines Bull, —Missouri Bureau of Geology and Mines,
Bulletin, Rolla,

Mo. Geol, Survey and Water Res,—Missouri Geological Survey and Water
Resources. Rolla,

Mo, Univ., School Mines and Metallurgy Bull,, Tech, ser,—Missouri Uni-
versity, School of Mines and Metallurgy, Bulletin, Technical series,
Rolla.

Mont, Bur, Mines and Geology Mem, —Montana Bureau of Mines and Geology,
Memoir, Butte,

Moskov, geol, - gidro, -geod. trest Trudy; Zapiski - Trudy Moskovskogo
geologo-gidro-geodezicheskogo tresta; Zapiski, Moskva.
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Moskov, geol.-razved, trest Trudy—Trudy Moskovskogo geologo-razvedochnogo
tresta, Trudy.

Moskov. obshch, ispytateley Prirody; Izv. —Moskovskoye obshchestvo is-
pytateley, Izvestiya (Société des naturalistes de Moscou, Bulletin).

Mus. Argentino Cienc. Nat, Pub, —Museo Argentino de Ciencias Naturales,
Publicaciones. Buenos Aires,

Mus, Mineralég, Geol. Univ, Coimbra Mem, e Noticias—Memérias e Noticias,
PublicagBes do Museu Mineraldgico e Geologico da Universidade de
Coimbra. Coimbra, Portugal.

Mysore Geol. Dept. Rec, —Mysore Geological Department, Records. Banga-
lore.

Mysore Geologists' Assoc. Bull, —Mysore Geologists' Association, Bulletin.
Bangalore.

Mysore Univ. Jour.—Mysore University, Half-Yearly Journal. Bangalore.

N. C. Dept, Conserv., Div. Min. Res, Bull.; Inf, Circ,; Econ, Paper—North
Carolina Department of Conservation and Development, Division of Mineral
Resources, Bulletin; Information Circular; Economic Paper. Raleigh.

N. C. Geol. Survey Bull,; Bienn, Rept.—North Carolina Geological Survey
Bulletin; Biennial Report. Raleigh,

N. H, Acad, Sci, —New Hampshire Academy of Science,

N. H, State Plan, Devel, Comm, Min, Res. Survey-—New Hampshire State
Planning and Development Commission, Mineral Resources Survey.
Concord, N. H.

N. J. Dept. Conserv. Geol. Ser, Bull, —New Jersey Department of Conser-
vation and Economic Development, Geological Series Bulletin, Trenton.

N. J. Geol. Survey Ann, Rept.—New Jersey Geological Survey, Annual Re-
port., Trenton,

N. Mex, Bur. Mines and Min. Res.-Bull. —New Mexico Bureau of Mines and
Mineral Resources, Bulletin,

N. Mex. Univ. Pubs. Geology—University of New Mexico Publications in Ge-
ology. Albuquerque,

N. Y. Acad, Sci. Annals; Trans.—New York Academy of Sciences, Annals;
Transactions. New York, N. Y,

N. Y. Geol. Survey Ann, Rept., —New York Geological Survey, Annual Report.

N. Y, State Geologist Ann. Rept. —New York State Geologist, Annual Report.

N. Y. State Mus, Bull,; Ann. Rept.—New York State Museum, Bulletin;
Annual Report. Albany, N. Y.

Nat. Science Assoc. Staten Island Proc.—Natural Science Association of
Staten Island, Proceedings. New Brighton, N. Y.

Natl. Research Inst. Geology [China] Contr,; Mem., —National Research Insti-
tute of Geology[China|. Contribution; Memoir. Shanghai.

Natur und Volk—Natur und Volk., Frankfurt-am-Main, Germany.

Naturf,Gesell. BernMitt,—Naturforschende Gesellschaft zu Bern, Mitteilungen.

Naturf, Gesell, Graubiindens Verh.—Naturforschende Gesellschaft Graublind-
ens, Verhandlungen. Chur, Switzerland.

Naturf, Gesell. Schaffhausens Mitt, —Naturforschende Gesellschaft Schaff-
hausens Mitteilungen, Schaffhausen, Switzerland.

Naturh, Ver. Preuss, Rheinlande Verh.—Verhandlungen des Naturhistorischen
Vereins der Preussischen Rheinlande und Westfalens. Bonn.

Naturw, Ver. Steiermark Mitt, —Mitteilungen des Naturwissenschaftlicher
Vereines flir Steiermark., Graz, Austria.

Nauch, -issled. inst, geologii i mineralogii Trudy—Nauchno-issledovatel'skiy
institut geologii i mineralogii, Trudy, Moskva~Leningrad,

Neues Jahrb, , Beil. -Band— Neues Jahrbuch fiir Mineralogie, Geologie, und
Paldontologie, Beilage-Band. Stuttgart, Germany.

Neues Jahrb, Mineralogie, Monatsh, — Neues Jahrbuch fiir Mineralogie,
Monatshefte, Stuttgart, Germany,

Nev, Bur, Mines Bull, —Nevada Bureau of Mines, Bulletin.

New England Inst. Min, Eng, Trans,—New England Institute of Mining Engi-
neering, Transactions.

Newfoundland Geol. Survey Bull.; Inf. Circ.—Newfoundland Geological Survey,
Bulletin; Information Circular. St. Johns,
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New South Wales Dept. Mines Ann, Rept, —New South Wales Department c
Mines, Annual Report. Sydney.

New South Wales Geol. §urvey Mem, —New South Wales Geological Survey,
Memoirs., Sydney.

New Zealand Geol. Survey Bull,—~New Zealand Geological Survey, Bulletin.
Kaduna,

New Zealand Inst. Trans, and Proc.—Transactions and Proceedings of the
New Zealand Institute, Wellington,

New Zealand Jour. Sci. and Technology—New Zealand Journal of Science anc
Technology., Wellington,

Norges Geol. Undersbkelse—Norges Geologiske Understkelse, Oslo.

North England Inst, Min, Mech. Engineers Trans.—North of England Institute
of Mining and Mechanical Engineers, Transactions. Newcastle-upon-Tyme.

Nova Scotia Dept. Mines Ann., Rept.—Nova Scotia Department of Mines, Annual
Report. Halifax,

Nova Scotian Inst. (Nat,) Sci, Proc. and Trans, —Nova Scotian Institute of
(Natural) Science, Proceedings and Transactions. Halifax.

Oberhess. Gesell. Natur- u. Heilkunde Ber., Neue Folge—Oberhessische
Gesellschaft fir Natur- und Heilkunde zu Giessen, Bericht, Neue Folge.

Oberrhein. Geol. Ver, Jahresber. u., Mitt, —Oberrheinischer Getlogischer
Verein, Jahresberichte und Mitteilungen, Stuttgart.

Oberschles, Berg- u. Hittenm, Ver, Zeitschr, —Oberschlesischer Berg- und
Hiittenménnischer Verein, Zeitschrift. Katowice, Poland.

Obshch. izucheniya Manchzhursk. kraya Trudy; Izv. —Obshchestvo izucheniya
Manchzhurskogo kraya, Trudy | Manchuria Research Society, Annals];
Izvestiya, Mukden,

Office Algérien d'action écon. et touristique—Office Algerien d'action €co-
nomique et touristique, Alger.

Ohio Geol. Survey, 4thser., Bull,;Inf, Circ.; Rept. =—Ohio Geological Survey,
Bulletin; Information Circular; Report. Columbus,

Ohio Min, Jour.,—Ohio Mining Journal.

Okla, Acad. Sci, Proc,—Oklahoma Academy of Science, Proceedings, Norman.

Okla, Geol, Survey Bull,; Circ,; Mineral Rept. —Oklahoma Geological Survey,
Bulletin; Circular; Mineral Report. Norman,

Ontario Dept. (Bur, ) Mines Ann, Rept.; Prelim, Rept.; Indus, Mineral Circ, —
Ontario Department (Bureau) of Mines, Annual Report; Preliminary Re-
port; Industrial Mineral Circular. Toronto,

Oreg. Bur. Mines and Geology Min. Res. Oreg.—Oregon Bureau of Mines
and Geology, Mineral Resources of Oregon. Portland.

Oregq. Dept. Geology and Mineral Industries Bull,; G. M. I, Short Paper—Oregon
Department of Geology and Mineral Industries, Bulletin; G.M.I. Short
Paper. Portland.

Pa. Dept. Internal Affairs Monthly Bull, —Pennsylvania Department of Internal
Affairs, Monthly Bulletin, Harrisburg.

Pa, Geol. Survey Ann, Rept.; Bull.; R-pt. Progress—Pennsylvania Geological
Survey, Annual Report; Bulletin; Report of Progress. Harrisburg.

Pa, State Coll. Min, Quart.; Mineral Industries— Pennsylvania State College,
Mining Quarterly; Mineral Industries.

Pa. Topog. and Geol, Survey Bull, —Pennsylvania Topographic and Geologic
Survey, Bulletin, Harrisburg,

Pan Am, Inst. Min. Eng. and Geology Tech, Paper—Pan American Institute
of Mining Engineering and Geology, U. S. Sec, Technical Paper. New York,

Pan Am, Science Cong., 2d, Washington, 1915-16, Proc.—Pan American
Science Congress, Washington, 1915-16, Proceedings.

Pan-Am. Geologist—Pan-American Geologist, Des Moines, Iowa,

Pan-Pacific Sci, Cong., 3d, Tokyo, 1928, Proc, —Pan-Pacific Science Con-
gress, 3d, Tokyo, 1926, Proceedings.

Panstwowy Inst. Geol. Biul, —Pdnstwowy Instytut Geologiczny, Biuletyn (In-
stitute géologique de Pologne, Bulletin). Warsaw.

Peiyang Eng. Coll., Eng. Research Inst. Mem.—Peiyang Engineering College,
Engineering Research Institution, Memoirs. Tientsin, China.
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Philippine Geologist—Philippine Geologist. Manila.

>hilippines Bur. Mines Tech. Bull,; Rept. Inv,; Inf, Circ, — Philippines Bureau
of Mines, Technical Bulletin; Report of Investigation; Information Circular.
Manila.

Pollichia— Pollichia (Pfilzischer Verein fiir Naturkunde, Mitteilungen). Diirk-
heim, Bavaria,

Precambrian—The Precambrian. Winnipeg, Manitoba.

Presidency Coll. [Calcutta], Geol. Inst. Jour.—Presidency College, Geologi-
cal Institute, Journal (Bhu Vidya)., Calcutta.

Preussische Geol. Landesanst. Abh.; Archiv Lagerstattenf, —Preussische
Geologische Landesanstalt, Abhandlungen; Archiv fir Lagerstattenfor-
schung., Berlin,

K. Preussische Geol. Landesanst, Jahrb, —Kb&niglich Preussische Geologische
Landesanstalt und Bergakademie®zu Berlin, Jahrbuch. Berlin.

Puerto Rico Univ, Bull.; Mon.—Puerto Rico, University, Bulletin; Monograph.

QJuebec Dept. Mines Prelim, Rept.; Geol. Rept,—Quebec Department of Mines,
Preliminary Report; Geological Report. Quebec.

Queensland Geol., Survey Pub.—Queensland Geological Survey, Publication.
Brisbane.

Raw Materials Survey Inf. Circ,; Resource Rept.—Raw Materials Survey, In-
formation Circular; Resource Report. Portland, Oreg.

Reichstelle Bodenf, [Germany] Archiv Lagerstittenf,; Jahrb, —Reichstelle
fiir Bodenforschung [Germany], Archiv fiir Lagerstittenforschung; Jahr-
buch, Berlin,

Reichstelle Bodenf., Zweigstelle Wien Ber,—Reichstelle Bodenforschung,
Zweigstelle Wien, Bericht,

Rev. Fomento [Venezuela] —Revista de Fomento, Caracas,

Rev, Hidrocarburos y Minas [ Venezuela]—Revista de Hidrocarburos y Minas.
Caracas.

Rev, industrie minér, —Revue de l'industrie minérales. Loire, France.

Rev. minera [ Madrid] —Revista minera. Madrid.

Rev, Minerfa [ Medellin|—Revista Minerfa. Medellin,

Rev, Obras Pub., Puerto Rico—Revista de Obras Publicas de Puerto Rico,

Rév, univ. mines [Liége] —Révue universelle des mines, de la métallurgie et
des travaux publics. Liége.

R. L Bur, Indus, Statistics Bull, —Rhode Island Bureau of Industrial Statistics,
Bulletin, Providence, R. 1.

Ricerca sci, —Ricerca scientifica, Rome.

Rocks and Minerals—Rocks and Minerals, Peekskill, N, Y,

Royal Soc. Canada Proc.; Trans.—Royal Society of Canada Proceedings;
Transactions, Ottawa,

Royal Soc. South Africa Trans.—Royal Society of South Africa, Transactions.
Pretoria,

Royal Soc, Tasmania Proc,—Royal Society of Tasmania, Proceedings. Hobart,
Tasmania.

Ryojun Coll. Eng. Mem.; Rept, —Ryojun College of Engineering, Memoirs;
Reports. Ryojun, Manchuria,

S.C. Geol, Survey Bull,—South Carolina Geological Survey Bulletin, Columbia,

S. Dak, Geol. Survey Bull,; Rept. Inv, — South Dakota Geological Survey,
Bulletin; Report of Investigation. Vermillion, S. Dak,

S. Dak, School Mines Bull, —South Dakota School of Mines, Bulletin,

Schweizerische mineralog. petrog, Mitt.—Schweizerische mineralogische und
petrographische Mitteilungen, Frauenfeld,

Sci. Monthly—=Scientific Monthly, Washington,

Sclence—Science. Washington.

Science Progress—Science Progress, London,

Senckenberg. Naturf, Gesell. Abh.~Senckenbergische Naturforschende Gesell-
schaft, Abhandlungen. Frankfurt-am-Main, Germany.
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Service carte geol. Alsace-Lorraine Bull,; Livr.; Mem, —Service de la Carte
géologique de la Alsace et de la Lorraine, Bulletin; Livraison; Mémoire.
Strasbourg.

Service carte géol. Luxembourg—Service de la carte géologique de Luxem-
bourg.

Service géol. Luxembourg Pub. —Service géologique de Luxembourg, Publi-
cations.

Service mines [French West Africa] Bull, —Service des mines [de 1'Afrique
Occidentale Frangaise] Bulletin, Dakar.

Service mines [Katanga] Annales—Comité spécial du Katanga, Service des
mines, Annales. Brussels,

Servigo Fomento Mineiro [ Portugal] Estudos, notas e trabalhos; Relatorio—
Servigo de Fomento e Mineiro [ Portugal], Estudos, notas e trabalhos;
Relatorio, Lisboa,

Shanghai Science Inst. Jour. —Shanghai Science Institute, Journal. Shanghai.

Sierra Leone, Geol. Survey and Mines Dept. Rept. for 1933 and 1934,

Skillings' Min, Rev, —Skillings' Mining Review., Duluth, Minnesota.

Statm geol. ustav. Ceskoslovenské Republiky Sbornik; Wstnik—Statni geologicky
ustav Ceskoslovenské Republiky Sbornik; V8stnik, Praha.

Soc. Arts [London] Jour, —Society of Arts Journal. London,

Soc. Belge géologie Bull.; Mém.—Societe Belge de geologie, de paléontologie,
et de hydrologie. Bulletin; Mémoir. Bruxelles.

Soc. Cient. Antonio Alzate Mem. y Rev, —Sociedad Cientifica Antonio Alzate,
Memorias y Revista. Mexico, D. F.

Soc. Frangaise mineralogie et cristallographie Bull, —Société Frangaise de
minéralogie et de cristallographie, Bulletin, Paris.

Soc. géol. Belgique Annales; Bull,—Société géologique de Belgique, Annales;
Bulletin,

Soc. géol. mineralog. Bretagne Compte rendu—Société géologique et min-
éralogique de Bretagne, Compte rendu sommaire des séances. Liege.

Soc. Geol. Peru Bol. —Sociedad Geol6gica del Perti, Boletin, Lima,

Soc. Geol. Portugal Bol, —Sociedade Geologica de Portugal, Boletim.

Soc. histoire nat. Toulouse Bull. —Société d'histoire naturelle de Toulouse,
Bulletin, Toulouse, France,

Soc. industrie min, [St. Etienne] Bull,—Société de1'industrie minérale, Bulletin
et comptes rendus mensuels. Saint Etienne, France.

Soc. Ingenieros Perfi Inf. y Mem, —Sociedad de Ingenieros del Peru Informa-
ciones y Memorias, Lima.,

Soc, naturalistes luxembourg, Bull,.—Société des naturalistes luxembourgeois,
Bulletin,

Soc. physique et histoire nat. Genéve Compte rendu—Societe de physique et
d'histoire naturelle de Genéve, Compte rendu des seances.

Soc. sci. Bruxelles Annales—Société scientifique de Bruxelles Annales,

Soil Science—Soil Science. Baltimore.

South African Jour. Sci.—South African Journal of Science. Johannesburg.

South African Min. Eng. Jour.—South African Mining and Engineering Journal,
Johannesburg.,

Sovetskaya geologiya—Sovetskaya geologiya. Moskva.

Stahl u, Eisen—Stahl und Eisen. Disseldorf, Germany.

Steel—>Steel. Cleveland, Ohio,

Steelways—Steelways, New York.

Stellenbosch Univ. Annals—Stellenbosch University, Annals. Capetown.

Sveriges Geol. Unders., Ser. C, Arsbok; Ser. Ca.—Sveriges Geologiska Under-
s8kning, Ser. C., Arsbok; Ser. Ca. Stockholm,

Swaziland Geol. Survey Dept., Special Rept., —Swaziland, Geological Survey
Department, Special Report, Mbabane, Swaziland.

Taihoku Imp. Univ., Faculty Sci. and Agriculture Mem,—Taihoku Imperial
University, Faculty of Science and Agriculture, Memoir. Taihoku,
Taiwan,

Tasmania Sec., Mines Rept, —Tasmania Sec. Mines Report. Hobart,

Teknisk tidskr. —Teknisk tidskrift. Norrkopping, Sweden.
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Tenn, Acad. Sci. Jour, —Tennessee Academy of Science, Journal, Nashville,
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