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INTRODUCTION

This bulletin presents a comprehensive listing of the literature on the
geology and mineral resources of Arizona released through December,
1964.

In compiling the list, the authors have used freely the several bibliog-
raphies of North American geology, issued as bulletins by the U.S. Geo-
logical Survey, and Arizona Bureau of Mines Bulletins 146 and 161, two
previously realeased bibliographies, which are now out of print. In addi-
tion, many serials and irregularly issued publications have been examined
and applicable articles noted.

In departure from the procedure frequently followed in the preparation
of bibliographies, the authors have not restricted the listing to published
items. Thus, many theses and open-file reports have been included because,
even though they may not be readily available, often they represent the
only source of data on a particular area or problem.

The usefulness of a bibliography is directly dependent upon the care
with which the index is prepared. For this reason, considerable space has
been devoted to a thoroughly cross-referenced index which is divided into
several main headings that are felt to be particularly applicable to Arizona.
Therefore, a short time spent in becoming familiar with the organization
of the index should greatly increase the value of the bibliography to the
reader.

A number of abbreviations are used in citing the references to the
serial publications given in the bibliography and the following list defines
these abbreviations:

AAPG Bull. - American Association of Petroleum Geologists Bulletin. Tulsa,
Oklahoma.

Acad. Nat. Sci. Phila. Proc. - Academy of Natural Sciences of Philadelphia Pro-
ceedings. Philadelphia, Pennsylvania.

Acad. Sci. Paris, Comptes rendus - Comptes Rendus de l'Academie des Sciences.
Paris, France.

Acad. Sci. St. Louis Trans. - Academy of Science of St. Louis Transactions. St.
Louis, Missouri.
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AIME Bull.; Soc. Min. Engr. Preprint; Trans. - American Institute of Mining,
Metallurgical, and Petroleum Engineers Bulletin; Society of Mining Engi-
neers Preprint; Tranactions. New York, New York.

Am. Anthropologist - American Anthropologist. American Anthropological Soci-
ety. Washington, D. C.

Am. Antiquity - American Antiquity. Society for American Archeology. Washing-
ton, D. C.

Am. Assoc. Adv. Sci. Proc. - American Association for the Advancement of
Science Proceedings. Washington, D. C.

Am. Bot. - American Botanist. Indianapolis, Indiana.
Am. Geog. Soc. Bull. - American Geographic Society Bulletin. New York, New

York.
Am. Geol. - American Geologist. Minneapolis, Minnesota.
Am. Geophys. Union Trans. - American Geophysical Union Transactions. Wash-

ington, D. C.
Am. Jour. Botany - American Journal of Botany. Botanical Society of America.

Baltimore, Maryland.
Am. Jour. Sci, - American Journal of Science. New Haven, Connecticut.
Am. Mineral. - American Mineralogist. Mineralogical Society of America. Wash-

ington, D. C.
Am. Mus. Jour. - American Museum Journal. American Museum of Natural His-

tory. New York, New York.
Am. Mus. Nat. Hist. Bull. - American Museum of Natural History Bulletin. New

York, New York.
Am. Mus. Novitates - American Museum Novitates. American Museum of Natural

History. New York, New York.
Am. Naturalist - American Naturalist. Arizona State University. Tempe, Arizona.
Am. Philo. Soc. Proc. - American Philosophical Society Proceedings. Philadelphia,

Pennsylvania.
Am. Soc. Civil Engr. Proc.; Trans. - American Society of Civil Engineers Proceed-

ings; Transactions. New York. New York.
Am. Water Works Assoc. Jour. - American Water Works Association Journal.

Birmingham, Alabama.
Ann. de Geog. - Annales de geographic. Paris, France.
Ariz. Acad. Sci. Jour. - Arizona Academy of Science Journal. Tucson, Arizona.
Ariz. Dept. Miner. Res. - Arizona Department of Mineral Resources. Phoenix,

Arizona.
Ariz. Geol. Soc. Dig. - Arizona Geological Society Digest. Tucson, Arizona.
Ariz. Highways - Arizona Highways. Arizona Highway Department. Phoenix,

Arizona.
Ariz. Labor Jour. - Arizona Labor Journal. Phoenix, Arizona.
Ariz. Min. Jour. - Arizona Mining Journal. Phoenix, Arizona.
Arizona and the West - Arizona and the West. University of Arizona Press. Tuc-

son, Arizona.
Arizoniana - Arizoniana. Arizona Pioneers' Historical Society. Tucson, Arizona.
Ariz. State Land Dept. Water Res. Rep. - Arizona State Land Department Water

Resources Report. Phoenix, Arizona.
Assoc. Am. Geog. Annals - Association of American Geographers Annals. Wash-

ington, D. C.
Astron. Soc. Pacific Pub. - Astronomical Society of the Pacific Publications. San

Francisco, California.
Boston Soc. Nat. Hist. Proc. - Boston Society of Natural History Proceedings.

Boston, Massachusetts.
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Brit. Assoc. Adv. Sci. Rep. - British Association for the Advancement of Science
Report. London, England.

Calif. Acad. Sci. Proc. - California Academy of Sciences Proceedings. San Fran-
cisco, California.

Calif. Inst. Tech. Contrib. - California Institute of Technology, Technical Contribu-
tions. Pasadena, California.

Can. Min. Inst. Jour.; Quart. Bull. - Canadian Mining Institute Journal; Quarterly
Bulletin. Montreal, Canada.

Carnegie Inst. Wash. Pub.; Yearbook - Carnegie Institution of Washington Publi-
cation; Yearbook. Washington, D.C.

Geo!. Assoc. London Proc. - Geologist's Association London Proceedings. Lon-
don, England.

Civil Engr. - Civil Engineering. Easton, Pennsylvania.
Colo. Sch. Mines Quart. - Colorado School of Mines Mineral Industries Bulletin

and Quarterly of the Colorado School of Mines. Golden, Colorado.
Colo. Sci. Soc. Proc. - Colorado Scientific Society Proceedings. Denver, Colorado.
Columbia Univ., Contrib. Geo!. Dept. - Columbia University Contributions of the

Geology Department. Columbia University. New York, New York.
Columbia Univ., Sch. Mines Quart. - Columbia University, School of Mines

Quarterly. Columbia University. New York. New York.
Denison Univ. Sci. Lab. Jour. - Denison University Journal of the Scientific Labora-

tories. Granville, Ohio.
Desert Mag. - Desert Magazine. Palm Desert, California.
Earth Sci. Dig. - Earth Science Digest. Chicago, Illinois.
Econ. Geo!. - Economic Geology. Society of Economic Geologists. Urbana, Illinois.
Elisha Mitchell Sci. Soc. Jour. - Journal of the Elisha Mitchell Scientific Society.

Chapel Hill, North Carolina.
Engr. Min. Jour. - Engineering and Mining Journal. McGraw-Hill Publishing Com-

pany. New York, New York.
Engr. Min. Jour.-Press. - Engineering and Mining Journal Press. New York.
Explosives Engr. - The Explosives Engineer. Wilmington, Delaware.
Field and Lab. - Field and Laboratory. Dallas, Texas.
Foote Prints. - Foote Prints. Foote Mineral Company. Philadelphia. Pennsylvania.
Four Corners Geo!. Soc., Guidebook - Four Corners Geological Society. Guide-

book. Durango, Colorado.
Geog. Jour. - Royal Geographical Journa!. Royal Geographical Society. London,

England.
Geog. Rev. - Geographical Review. American Geographical Society of New York.

New York, New York.
Geog. Soc. Phila. Bul!. - Geographical Society of Philadelphia Bulletin. Philadel-

phia. Pennsylvania.
Geo!. Mag. - Geological Magazine, London, England.
Geol. Soc. Am. Bull.; Mem.; Sp. Paper - Geological Society of America Bulletin;

Memoir; Special Paper. New York. New York.
Geophysics - Geophysics. Society of Exploration Geophysicists. Tulsa, Oklahoma.
Geophysics Case Hist. - Geophysical Case Histories. Menasha. Wisconsin.
Grand Canyon Nat. Hist. Assoc. Bull. - Grand Canyon Natural History Associa-

tion Bulletin. Grand Canyon, Arizona.
Grand Canyon Nature Notes - Grand Canyon Nature Notes. Grand Canyon

National Park, Arizona.
Harvard Coli., Mus. Compo Zoo!. Bul!. - Bulletin of the Museum of Comparative

Zoology at Harvard College. Cambridge, Massachusetts.
Indiana Acad. Sci. Proc. - Indiana Academy of Science Proceedings. Indianapolis,

Indiana.
Inst. Min. Met. London Trans. - Bulletin of the Institution of Mining and Metal-

lurgy Transactions. London, England.
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Intermountain Assoc. Pet. Geol., Guidebook - Intermountain Association of Petrol-
eum Geologists, Guidebook. Salt Lake City, Utah.

Iowa Acad. Sci. Proc. - Iowa Academy of Science Proceedings. Des Moines, Iowa.
Jour. Geog. - Journal of Geography. Menasha, Wisconsin.
Jour. Geol. - Journal of Geology. University of Chicago Press. Chicago, Illinois.
Jour. Geomorph. - Journal of Geomorphology. New York, New York.
Jour. Geophys. Research - Journal of Geophysical Research. American Geophysi-

cal Union. Washington, D. C.
Jour. Mammalogy - Journal of Mammalogy. American Society of Mammalogists.

Lawrence, Kansas.
Jour. Paleo. - Journal of Paleontology. Society of Economic Paleontologists and

Mineralogists. Tulsa, Oklahoma.
Jour. Sed. Pet. - Journal of Sedimentary Petrology. Society of Economic Paleon-

tologists and Mineralogists. Tulsa, Oklahoma.
Jour. Soil and Water Conserv. - Journal of Soil and Water Conservation. Soil Con-

servation Society of America. Baltimore, Maryland.
Kansas Acad. Sci. Trans. - Kansas Academy of Science Transactions. Lawrence,

Kansas.
Kiva - The Kiva. Arizona Archaeological and Historical Society. Arizona State Mu-

seum, Tucson, Arizona.
K.-K. naturh. Hofmus. Ann. - Kaiserlichkonigliche naturhistorische Hofmuseum,

Annalen. Wein.
Liverpool Geol. Assoc. Jour. - Liverpool Geologist's Association Journal. Liver-

pool, England.
Liverpool Geol. Soc. Proc. - Liverpool Geological Society Proceedings. Liverpool,

England.
Metal Min. and Process. - Metal Mining and Processing. Maclean-Hunter Publish-

ing Corporation. Chicago, Illinois.
Meteoritics-Meteoritics. Albuquerque, New Mexico.
Meteor. Soc. Contrib. - Contributions of the Meteoritical Society. University of

California. Los Angeles, California.
Mich. Acad. Sci. Papers - Michigan Academy of Science, Arts, and Letters Papers.

Ann Arbor, Michigan.
Micropaleo. - Micropaleontology. American Museum of Natural History. New

York, New York.
Min. Congo Jour. - Mining Congress Journal. American Mining Congress. Wash-

ington, D. C.
Min. Engr. - Mining Engineering. American Institute of Mining, Metallurgical, and

Petroleum Engineers. New York, New York.
Min. Engr. World - Mining Engineering World. Chicago, Illinois (Merged with

Engineering and Mining Journal).
Mineral Industry - Mineral Industry. McGraw-Hill Publishing Co. New York, New

York.
Mineral Mag. - Mineralogical Magazine, Mineralogical Society. London, England.
Mineralogist - Mineralogist. Mentone, California.
Mines and Methods - Mines and Methods. Salt Lake City, Utah.
Mines and Minerals - Mines and Minerals. Denver, Colorado.
Mines Mag. - Mines Magazine. Colorado School of Mines Alumni Association.

Golden, Colorado.
Min. Jour. - Mining Journal. Phoenix, Arizona.
Min. Mag. - Mining Magazine. Mining Journal Limited. London, England.
Min. Met. - Mining and Metallurgy. American Institute of Mining and Metallurgi-

cal Engineers. New York, New York.
Min. Met. Soc. Am. Bull. - Mining and Metallurgical Society of America Bulletin.

New York, New York.
Min. Reporter - Mining Reporter. Denver, Colorado.

4



Min. Sci. - Mining Science. Denver, Colorado.
Min. Sci, Press - Mining and Scientific Press. San Francisco, California.
Min. Tech., Tech. Paper - Mining Technology, Technical Paper. The American

Institute of Mining, Metallurgical and Petroleum Engineers. New York, New
York.

Min. World - Mining World. San Francisco, California.
Mus. N. Ariz. Bull.; Mus. Notes - Museum of Northern Arizona Bulletin; Museum

Notes. Flagstaff, Arizona.
Nat. Hist. - Natural History. American Museum of Natural History. New York,

New York.
Natl. Geog. Mag. - National Geographic Magazine. National Geographic Society.

Washington, D. C.
Nat. Sci. - Natural Science. London, England.
Nautilus - The Nautilus. American Malocological Union. Philadelphia, Pennsyl-

vania.
N. Mex. Bur. Mines Miner. Res. Bull.; Mem. - New Mexico Bureau of Mines and

Mineral Resources Bulletin; Memoir. Socorro, New Mexico.
N. Mex. Geol. Soc., Guidebook - New Mexico Geological Society, Guidebook.

Albuquerque, New Mexico.
N. Y. Acad. Sci. Annals; Trans. - New York Academy of Sciences Annals; Trans-

actions. New York, New York.
Ohio Acad. Sci. Proc. - Ohio Academy of Science Proceedings. Columbus, Ohio.
Ohio Jour. Sci, - Ohio Journal of Science. Ohio State University. Columbus, Ohio.
Oil and Gas. Jour. - Oil and Gas Journal. Petroleum Publishing Company. Tulsa,

Oklahoma.
Pacific Disc. - Pacific Discovery. California Academy of Sciences. Berkeley, Cali-

fornia.
Pan-Am. Geol. - Pan-American Geologist. Des Moines, Iowa.
Pay Dirt - Pay Dirt. Arizona Small Mine Operators Association. Phoenix, Arizona.
Philo. Soc. Wash. Bull. - Philosophical Society of Washington Bulletin. Washing-

ton, D. C.
Photogramm. Engr. - Photogrammetric Engineering. American Society of Photo-

grammetry. Washington, D. C.
Plateau - Plateau. Northern Arizona Society of Science and Art. Flagstaff, Arizona.
Pop. Astron. - Popular Astronomy. Northfield, Minnesota.
Pop. Sci, Monthly - Popular Science Monthly. New York, New York.
Prog. Ariz. - Progressive Arizona. Phoenix, Arizona.
Quart. Jour. Geol. Soc. London - Quarterly Journal of the Geological Society of

London. London, England.
Rocks and Minerals - Rocks and Minerals. Peekskill, New York.
San Diego Soc. Nat. Hist. Trans. - San Diego Society of Natural History Trans-

actions. San Diego, California.
S. Calif. Acad. Sci. Bul\. - Southern California Academy of Sciences Bulletin. Los

Angeles, California.
Sci. Am. - Scientific American. Scientific American, Inc. New York, New York.
Science - Science. American Association for the Advancement of Science. Wash-

ington, D. C.
Sci. Monthly - Scientific Monthly. Washington, D. C.
Scottish Geog. Mag. - Scottish Geographical Magazine. Royal Scottish Geographi-

cal Society. Edinburgh, Scotland.
Seismol. Soc. Am. Bull. - Seismological Society of America Bulletin. Berkeley,

California.
Smithsonian Inst., Bur. Am. Ethn., Anthro. Paper - Smithsonian Institution, Bureau

of American Ethnology, Anthropology Paper. Washington, D. C.
Smithsonian Inst. Contrib. Astrophys.; Pub. - Smithsonian Institution Contribu-

tions to Astrophysics; Publications. Washington, D. C.
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Smithsonian Misc. Collections - Smithsonian Miscellaneous Collections. Smith-
sonian Institution. Washington, D. C.

Soc. Geol. France Bull. - Bulletin de la Societe Geologique de France. Paris,
France.

Soc. Research Meteor. Contrib. - Contributions of the Society for Research on
Meteorites. University of California. Los Angeles, California.

Tech. Quart. - Technology Quarterly and Proceedings of the Society of Arts. Mas-
sachusetts Institute of Technology. Boston, Massachusetts.

Tulsa Geol. Soc. Dig. - Tulsa Geological Society Digest. Tulsa, Oklahoma.
Univ. Ariz., Ariz. Bur. Mines Bull.; Circ.; Map. - University of Arizona, Arizona

Bureau of Mines Bulletin; Circular; Map. Tucson, Arizona.
Univ. Ariz. Bull.; Gen. Bull.; Monthly - University of Arizona Bulletin; General

Bulletin; Monthly. Tucson, Arizona.
Univ. Ariz., ColI. Agr. Exp. Sta. Bull. - University of Arizona, College of Agri-

culture Experiment Station Bulletin. Tucson, Arizona.
Univ. Calif., Dept. Geol. (Sci.) Bull. - University of California Department of

Geological Sciences Bulletin. Berkeley, California.
Univ. Calif. Mem.; Pub. Geog. - University of California Memoirs; Publications in

Geography. Berkeley. California.
Univ. Mo. Studies - University of Missouri Studies. University of Missouri, Colum-

bia, Missouri.
Univ. N. Mex. Bull.; Geol. Pub.; Pub. - University of New Mexico Bulletin; Geo-

logical Publication; Publication. University of New Mexico. Albuquerque,
New Mexico.

Univ. Okla, Bull., new ser., - University of Oklahoma Bulletins, new series. Nor-
man, Oklahoma.

USAEC - United States Atomic Energy Commission. Washington, D. C.
USBM Bull.; IC; RI; Tech. Paper - United States Bureau of Mines Bulletin; Infor-

mation Circular; Report of Investigations; Technical Paper. Washington,
D.C.

U.S. Bur. Census - United States Bureau of the Census. Washington, D. C.
U.S. Dept. Agr., Field Oper. Bur. Soils - United States Department of Agriculture,

Field Operations of the Bureau of Soils. Washington, D. C.
USGS Bull.; Circ.; Map; Open-file Rep.; Prof. Paper; Water-Supply Paper - United

States Geological Survey Bulletin; Circular; Map; Open-file Report; Profes-
sional Paper; Water-Supply Paper. Washington, D. C.

U.S. Natl. Mus. Proc. - United States National Museum Proceedings. Washington,
D.C.

Utah Geol. Soc., Guidebook - Utah Geological Society, Guidebook. Salt Lake
City, Utah.

Wagner Free Inst. Sci. Bull. - Wagner Free Institute of Science Bulletin. Philadel-
phia, Pennsylvania.

Wash. Acad. Sci. Jour. - Washington Academy of Sciences Journal. Washington,
D.C.

Wash. Geol. Soc. - Geological Society of Washington. Washington, D. C.
Western Engr. - Western Engineering. San Francisco. California.
Wise. Acad. Sci. Trans. - Wisconsin Academy of Sciences Transactions. Madison.

Wisconsin.
World Oil- World Oil. Gulf Publishing Company. Houston, Texas.
Wyo. Hist. Geol. Soc. Proc. and Coli. - Wyoming Historical and Geological Soci-

ety, Proceedings and Collections. Wilkesbarre, Pennsylvania.
Wyoming Univ., Dept. Geol. Contrib. Geol. - Wyoming University. Department

of Geology Contributions to Geology. Laramie, Wyoming.
Zeitschr. Kryst. - Zeitschrift fiir Kristallographie. Akamenische Verlags-Gesell-

schaft. Frankfurt am Main, Germany.
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Mount Union quadrangle, Yavapai County, Arizona: USGS Open-file Rep.
(1962)

9



ANDERSON, C. C.
(and Hinson, H. H) Helium-bearing natural gases of the United States (analyses

and analytical methods): USBM Bull. 486,141 p. (1951 )

ANDERSON, F. G.
(and Selvig, W. A., Baur, G. S., Colbassani, P. I., and Bank, W.) Composition of

perlite: USBM, RI 5199,13 p. (1956)
ANDERSON, I. C. (see also Schrader, F. c., 11)

1. The future of mining in southwestern Arizona: Min. and Oil Bull. (Aug., 1920)
2. Economic application of zonal theory of primary deposition of ores (with dis-

cussion): AIME Trans., v. 69, p. 22-35 (1923); [abst.]: Min. Met., v. 4, no.
193, p. 31 (1923)

ANDERSON, R. L. (see Young, W. H., 1,2)

ANDERSON, R. Y.
1. Uranium accumulation in plants: Univ. Ariz., MS Thesis, 44 p. (1955)
2. (and Kurtz, E. B., Ir.) Biogeochemical reconnaissance of the Annie Laurie

uranium prospect, Santa Cruz County, Arizona: Econ. Geol., v. 50, no. 2, p.
227-232, iIIus. (1955)

3. Cenozoic climate in the arid Southwest: Ariz. Geol. Soc. Dig., v. 5, p. 25-34
(1962 )

ANDREASEN, G. E.
(and Pitkin, I. A.) Aeromagnetic map of the Twin Buttes area, Pima and Santa

Cruz Counties, Arizona: USGS Map GP-426 (1963)

ANDREWS, David A.
1. Ground water in the Avra-Altar Valley, Arizona: USGS Water-Supply Paper

796, p. 163-180 (1937)
2. (and Hendricks, T. A., and Huddle, I. W.) The coal fields of Arizona, Califor-

nia, Idaho, Nevada, and Oregon: USBM Tech. Paper 696, p. 1-12, iIIus.
(1947)

ANTEVS, Ernst V.
1. Age of the Cochise Culture: ill The Cochise Culture; privately printed for

Gila Pueblo, Globe, Arizona, Medallion Paper 29, p. 31-56, iIIus. (1941)
2. Arroyo cutting and filling [abst.]: Geol. Soc. Am. BuH., v. 62, p. 1495-1496

(1951)
3. Age of the Clovis fluted points with the Naco mammoth: Am. Antiquity, v. 19,

no. 1, p. 15-17, iIIus. (1953)
4. Geological age of the Lehner mammoth site: Am. Antiquity, v. 25, no. 1, p.

31-34 (1959)
5. Late Quaternary climates in Arizona: Am. Antiquity, v. 28, no. 2, p. 193-198

(1962)

ANTHONY, Iohn W. (see also Dubois, R. L., 2; Feth. I. H., 3; Galbraith, F. w..
8; Kiersch, G. A., 8)

1. Radioactive uranium and thorium: Univ. Ariz., Ariz. Bur. Mines Circ. 13, 23
p. (1948);2nded.: (1950)

2. Geology of the Montosa-Cottonwood Canyon area, Santa Cruz County, Ari-
zona: Univ. Ariz., MS Thesis, 84 p., maps (1951)

3. (and Wilson, E. D., and Moore, R. T.) Bibliography of the geology and mineral
resources of Arizona, 1939-1952: Univ. Ariz., Ariz. Bur. Mines Bull. 161,62
p. (1953)

4. (and DuBois, R. L., and Krumlauf, H. E.) [Reports on gypsum]: ill Mineral
Resources Navajo-Hopi Indian Reservations, Arizona-Utah, v. 2, p. 78-83,
maps, ilIus., Univ. Ariz. Press, Tucson (1955)

5. A note on the probability of assimilation of rocks intruded by the central Ari-
zona diabase: Ariz. Geol. Soc. Dig., v. 3, p. 99-102 (1960)
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ANTISELL, Thomas
United States Pacific Railroad Exploration: Geol. Rep .. v. 7, pt. 2, p. 139-166,

Washington (1857)
APPLEDORN, C. R.

(and Wright, H. E., Jr.) Volcanic structures in the Chuska Mountains, Navajo
Reservation, Arizona-New Mexico: Geol. Soc. Am. Bull., v. 68, no. 4, p.
445-467, iIIus., maps (1957)

ARGALL, G. 0., Jr.
The occurrence and production of vanadium: Colo. Sch. Mines Quart., v. 38, no.

4, 56 p., maps (1943)
ARIZONA BUREAU OF MINES, UNIVERSITY OF ARIZONA

I. The mineral resources of Arizona (prepared primarily for high-school stu-
dents): Bull. 159, 15 p., index map (1951)

2. Mineral production of Arizona (Open-file statistical charts) (1959)
Copper, gold, silver, lead, and zinc:

Chart A-I. Arizona: Compiled by Eldred D. Wilson and Fred J. McCrory
C-1. Cochise County: Compiled by Eldred D. Wilson and Fred J. McCrory
C-2. Coconino County: Compiled by John W. Anthony and Fred J. McCrory
C-3. Gila County: Compiled by Richard T. Moore and Fred J. McCrory
C-4. Graham County: Compiled by Eldred D. Wilson and Fred J. McCrory
C-5. Greenlee County: Compiled by Eldred D. Wilson, Richard T. Moore, and

Fred J. McCrory
Maricopa County: Compiled by Eldred D. Wilson and Fred J. McCrory
Mohave County: Compiled by John W. Anthony and Fred J. McCrory
Pima County: Compiled by John W. Anthony and Fred J. McCrory
Pinal County: Compiled by Eldred D. Wilson and Fred J. McCrory
Santa Cruz County: Compiled by Richard T. Moore and Fred J. McCrory
Yavapai County: Compiled by Eldred D. Wilson and Fred J. McCrory
Yuma County: Compiled by Eldred D. Wilson and Fred J. McCrory
Ajo District: Compiled by Eldred D. Wilson
Aravaipa District: Compiled by John W. Anthony
Banner District: Compiled by Eldred D. Wilson and Richard T. Moore
Bunker Hill District: Compiled by Eldred D. Wilson, Richard T. Moore, and
Fred J. McCrory

D-31. California or Chiricahua District: Compiled by Eldred D. Wilson and
Richard T. Moore
Castle Dome District: Compiled by Eldred D. Wilson and Richard T. Moore
Cochise or Johnson District: Compiled by Eldred D. Wilson
Copper Mountain or Morenci District: Compiled by Eldred D. Wilson and
Richard T. Moore

0-70. Empire District: Compiled by John W. Anthony and Richard T. Moore
0-71. Eureka or Bagdad District: Compiled by Eldred D. Wilson and

Richard T. Moore
Globe-Miami District: Compiled by Eldred D. Wilson and Richard T. Moore
Hartford or Huachuca District: Compiled by John W. Anthony
Helvetia-Rosemont District: Compiled by Eldred D. Wilson and
Richard T. Moore

0-107. La Paz or Weaver District: Compiled by Richard T. Moore
0-117. Mammoth or Old Hat District: Compiled by Eldred D. Wilson and

Fred J. McCrory
D-125. Mineral Creek or Ray District: Compiled by John W. Anthony and

Fred J. McCrory
Oro Blanco District: Compiled by John W. Anthony
Patagonia District: Compiled by Richard T. Moore
Pine Grove and Tiger Districts: Compiled by Eldred D. Wilson
Pioneer or Superior District: Compiled by John W. Anthony and
Fred J. McCrory
Silver or Eureka District: Compiled by Eldred D. Wilson
Silver Bell District: Compiled by Eldred D. Wilson and Richard T. Moore
Swisshelm District: Compiled by John W. Anthony
Tombstone District: Compiled by Eldred D. Wilson
Tyndall District: Compiled by Eldred D. Wilson and Richard T. Moore
Verde or Jerome District: Compiled by Eldred D. Wilson and
Richard T. Moore

D-224. Wallapai District: Compiled by Eldred D. Wilson and Richard T. Moore
D-226. Warren or BisbeeDistrict: Compiled by John W. Anthony

Molybdenum, tungsten, manganese, quicksilver, and vanadium:
Chart A-2. Arizona: Compiled by Eldred D. Wilson

Nonmetallics (including lime, clay products, and cement):
Chart A-3. Arizona: Compiled by Eldred D. Wilson

3. Geologic map of Yavapai County, Arizona, scale 1:375,000 (1958)
4. Geologic map of Cochise County, Arizona, scale 1: 375,000 (1959)
5. Folio of geologic and mineral maps of Arizona ( 1962)

C-6.
C-7.
c-s.
C-9.

C-IO.
C-II.
C-12.
0-4.
0-9.

0-15.
D-29.

0-38.
0-52.
0-55.

0-79.
0-96.
0-99.

0-141.
D-150.
D-160.
D-162.

D-I92.
D-193.
D-203.
0-209.
0-215.
0-219.

11



6. Map of outcrops of Tertiary and Quaternary igneous rocks in Arizona, scale
1: 1,000,000 (1962)

7. Map of outcrops of Paleozoic and Mesozoic rocks in Arizona, scale 1: 1,000,000
(1962 )

8. Map of outcrops of Precambrian rocks in Arizona, scale 1: 1,000,000 (1962)
9. Map of outcrops of Laramide (Cretaceous-Tertiary) rocks in Arizona, scale

1: 1,000,000 ( 1962)

ARIZONA DEPARTMENT OF MINERAL RESOURCES
1. Production possibilities of the marginal copper mines in Arizona: (1941)
2. Six years of mine property taxation in Arizona, 1945-1950: 5 p. (1951 )
3. Story of Bagdad mine: 4p. (1952)
4. Story of Morenci orebody: 8 p. (1952)
5. Story of New Cornelia: 4 p. (1952)
6. Story of the Miami-Inspiration copper district: 7 p. (1952)
7. Story of the Ray mine: 5p. (1952)
8. Story of the conversion of copper rock to copper metal: 3 p. (1952)
9. New porphyry development; Silver Bell, Lavender Pit. and San Manuel: 9 p.

(1954 )
10. Addenda to the stories of the major Arizona porphyries: Ray, Miami, Inspira-

tion, Castle Dome, New Cornelia, Morenci: 6 p. (1954)
11. Mining taxes in Arizona-six-year totals and averages: 9 p. (1955)
12. Arizona land survey: 7 p. (1955)
13. Final valuation of all properties assessed to producing mining companies for

the year 1955: 2 p. (1955)
14. Assessed valuations of each class of property in Arizona; by years from 1951

to 1955 inclusive: 3 p. (1956)
15. Arizona mine tax laws-past and present: 3 p. (1958)
16. Mine taxation in Arizona: lOp. (1958)
17. Assessed valuation of all Arizona properties of producing mining companies-

July 1958: 2 p. (1958)
18. Uranium in Arizona: 3rd ed., revised, 7 p. (1958)
19. Mining in Arizona-its past-its present-its future: 28 p. (1958); 2nd ed.,

revised: (1961)
20. Final valuation of all properties assessed to producing mining companies for

year 1960-by counties: 2 p. (1960)
21. Mine taxation in Arizona-five years, 1956-1960 inclusive: 2 p. (1960)
22. Mine taxation in Arizona-four years, 1959-1962 inclusive: IIp. (1962)
23. Arizona wage statistics and copper out-put. base period 1947-1949 compared

with period 1961-1963: May, 14p. (1964)
24. Arizona's part in the economy of the copper industry: August, 6 p. (1964)
25. Mine taxation in Arizona, four fiscal years 1961-1964, statistical analysis for

year 1964: October, 11 p. (1964)

ARIZONA GEOLOGICAL SOCIETY
I. Guidebook for field trip excursions in Southern Arizona, Cordilleran Section.

Geological Society of America, April 10-14, 1952, Tucson, Arizona: 150 p.,
ilIus., road logs, maps (1952)

2. Gudiebook II for field trip excursions in Southern Arizona, Cordilleran Sec-
tion, Geological Society of America, April 2-6, 1959, Tucson, Arizona (com-
bined with Arizona Geological Society Digest, v. 2): 290 p., iIIus., road logs,
maps (1959)

ARIZONA HIGHWAYS
Petrified Forest National Monument: v. 21, no. 5, p. 18-26 (1945)

ARIZONA MINING JOURNAL
1. Some live prospects in the Chloride mining district: v. 4, no. 3, p. 15-17, 45

(1920)
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2. World's Fair silver mine: v. 4, no. 5 (supp!.), p. 9-10 (1920)
3. Review of the mining situation: v. 4, no. 9, p. 11-12 (1921)
4. Recalling the days of the great Oatman boom in 1915: v. 5, no. 10, p. 21 (1921)
5. History of Tom Reed mine is story of success after failure: v. 5, no. 10, p. 24

(1921)
6. United Eastern Company pushing development work: v. 5, no. 10, p. 22 (1921)
7. Arizona Copper Company: v. 5, no. 13, p. 10, 36 (1921)
8. Calumet and Arizona: v. 5, no. 15, p. 10 (1922)
9. The Inspiration mine: v. 5, no. 17, p. 16, 34 (1922)
10. Miami Copper Company: v. 5, no. 18, p. 8 (1922)
11. New Cornelia Copper Company: v. 5, no. 19, p. 6, 28 (1922)
12. Old Dominion mine: v. 5, no. 20, p. 6, 23 (1922)
13. The Ray consolidated: v. 5, no. 21, p. 10 (1922)
14. The Shattuck-Arizona: v. 5, no. 22, p. 7 (1922)
15. Good showing made by Irene mining property: v. 5, no. 23, p. 32 (1922)
16. The United Verde Extension: v. 5, no. 24, p. 8-9,20 (1922)
17. The United Verde Copper: v. 6, no. I, p. 13,41 (1922)
18. Silver LiIlie Copper Mines of Arizona: v. 6, no. 2, p. 40 (1922)
19. Verde Jerome starts large scale work: v. 7, no. 15, p. 11,30 (1924)
20. The United Verde Extension versus Magma Copper; a comparison from the

standpoint of development, ore reserves, capital, and productive capacity: v.
8, no. 8, p. 9, 16-20 (1924)

21. Gift of $1,000,000 to (Central) Copper Company: v. 8, no. 9, p. 19-20
(1924); v. 9, no. 10, p. 26 (1925)

22. Kay finds new ore body: v. 8, no. 11, p. 7-9 (1924)
23. Indian claims discovery of "Mine with the Iron Door": v. 8, no. 13, p. 50-51

(1924 )
24. The Mineral Basin Copper Company: v. 8, no. 14, p. 11 (1924)
25. Further exploration to be made at Meteor Mountain: v. 8, no. 14, p. 14-16

(1924)
26. Interest in Phoenix quicksilver increasing: v. 8, no. 15, p. 13-14,38 (1925)
27. Interesting development at Bill Arp: v. 8, no. 16, p. 19 (1925)
28. Ancient records refer to lost mines in Arizona: v. 8, no. 18, p. 17-18 (1925)
29. Central Copper Company continues to open new ore: v. 8, no. 24, p. 16

(1925)
30. Third mine seems assured for the Jerome district: v. 8, no. 24, p. 25-26 (1925)
31. The Aravaipa and Stanley mining districts of Arizona: v. 9, no. 5, p. 55-56

(1925)
32. Annual report of Central Copper Company is issued: v. 9, no. 15, p. 13

(1925)
33. Extensive construction at Central Copper: v. 9, no. 19, p. 7-8, 42 (1926)
34. The Young Mines Company: v. 9, no. 19, p. 16-17 (1926)
35. Progress at Verde Central Mines: v. 9, no. 19, p. 18-19 (1926)
36. Superior and Boston issues report for fiscal year: v. 9, no. 19, p. 59-60 (1926)
37. Central Copper preparing for production in fall months: v. 10, no. I, p. 50-

51 (1926)
38. Discovery of the Tombstone, Arizona, district: v. 10, no. 4, p. 9 (1926)
39. Kay Copper shows great improvement: v. 10, no. 7, p. 9 (1926)

ARIZONA OIL REPORT
[Articles on leasing, developments, production]: v. 1-5, Phoenix, Arizona (1938-

1962)
ARIZONA STATE DEVELOPMENT BOARD

Helium plant started at Pinta Dome: Ariz. State Dev. Board Newsletter, v. 2, no.
7 (1961)

ARIZONA STATE MINE INSPECTOR
Annual Report: issued annually from 1912
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ARIZONA TAX COMMISSION
Taxation of the producing mines in Arizona: Ariz. Min. Jour., v. 8, no. 17, p. 13-

15 (1925)
ARIZONA UNDERGROUND WATER COMMISSION

The underground water resources of Arizona: 174 p. (1953)
ARIZONA WATER RESOURCES COMMISSION-Arizona State Land Depart-

ment
The Arizona watershed program in review: 6th Ann. Watershed Symposium Pro-

ceedings, 40 p. (1962)
ARIZONA WATER RESOURCES COMMITIEE

Arizona watershed program: Ariz. Watershed Management Div., 69 p. (1957)
ARMSTRONG, A. K.

1. The paleontology and stratigraphy of the Mississippian System of southwestern
New Mexico and southeastern Arizona: Univ. Cincinnati, PhD Thesis
(1960)

2. Mississippian System of southwestern New Mexico and southeastern Arizona
[abst.]: Geol. Soc. Am. Bull., v. 71, no. 12, p. 1817 (1960)

3. Stratigraphy and paleontology of the Mississippian System in southwestern
New Mexico and adjacent southeastern Arizona: N. Mex. Bur. Mines -and
Miner. Res. Mem. 8, 99 p. (1962)

ARMSTRONG, C. A. (see also Heindl, L. A., 21, 26, 31 )
(and Yost, C. B., Jr.) Geology and groundwater resources of the Palomas Plain-

Dendora Valley area, Maricopa and Yuma Counties, Arizona: Ariz. State
Land Dept. Water Res. Rep. 4, 49 p., illus., map (1958)

ARNOLD, L. C.
Supergene mineralogy and processes in the San Xavier mine area, Pima County,

Arizona: Univ. Ariz., MS Thesis, 63 p. (1964)
ARROWSMITH, R.

Mines of the old Southwest: Stagecoach Press, Santa Fe, New Mexico, 90 p.
(1963 )

ARUNDALE, J. C. (see Schreck, A. E.)
ASH, S. R. (see Read, C. B., 4)
ASHWILL, W. R. (see Reyner, M. L.)
ASSAD!, S. M.

Structure of Golden Gate Mountain, Pima County, Arizona: Univ. Ariz., MS
Thesis, 64 p. (1964)

ATWOOD, W. W.
1. Glaciation of San Francisco Mountain, Arizona: Jour. Geol., v. 13, p. 276-279,

map (1905)
2. Red Mountain, Arizona-a dissected volcanic cone: Jour. Geol., v. 14, p. 138-

146 (1906)
AULT, W. U.

(and Kulp, J. L.) Sulfur isotopes and ore deposits: Econ. Geol., v. 55, no. 1, pt. 1,
p. 73-100 (1960)

AUSTIN, S. R.
1. Recent uranium redistribution in the Cameron, Arizona, deposits: in Advances

in nuclear engineering, v. 2, Nuclear Engr. and Sci. Cong., Philadelphia,
Proc. 2d Conf., p. 332-338 (1957)

2. Mineralogy of the Cameron area: USAEC, RME-99 (1957)
AUSTIN, W. L.

Ore deposits near igneous contacts [discussion of paper by W. H. Weed]: AIME
Trans., v. 33, p. 1070-1077 (1903)
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AVERITT, P.
I. (and others) Revisions in correlation and nomenclature of Triassic and Juras-

sic formations in southwestern Utah and northern Arizona: AAPG Bul\., v.
39, no. 12, p. 2515-2524, iIIus. (1955)

2. Coal reserves of the United States-a progress report, January I, 1960: USGS
Bul\. 1136, p. 85 (1961)

AVERY, R. B.
(and Conant, M. L., and Weissenborn, H. F.) Selected annotated bibliography

of asbestos resources in the United States and Canada: USGS Bul\. 1019-L,
42 p. (1958)

AXELROD, D. I.
Pliocene environment of the Great Basin [abst.]: Geo\. Soc. Am. Bull., v. 58, no.

12.pt. 2,p. 1246 (1947)
AXELROD, Joseph M.

(and others) Uranium minerals from the Hillside mine, Yavapai County, Ari-
zona: Am. Mineral., v. 36, p. 1-22 (1951); [abst.]: v. 34, p. 274 (1949)

AYERS, V. L.
Pyrite from Tucson, Arizona: Am. Minera\., v. 9, p. 91-92 (1924)

BAARS, D. L.
1. Permian blanket sandstone of the Colorado Plateau: in Geometry of Sand-

stone Bodies, AAPG, p. 179-207 (1961)
2. Permian System of Colorado Plateau: AAPG Bul\., v. 46, no. 2, p. 149-218

(1962)
BABCOCK, H. M. (see also Morrison, R. B., 5)

I. (and Cushing, E. M.) Recharge to ground water from floods in a typical des-
ert wash, Pinal County, Arizona: Am. Geophys. Union Trans. 1942, pt. 1,
p. 49-56 (1942); Ariz. Geol. Soc.-Geo\. Soc. Am., Guidebook Southern
Ariz., p. 21-26 (1952); [absts.]: Geol. Soc. Am. Bull., v. 52, no. 12, pt. 2, p.
1993-1994 (1941); Pan-Am. Geo\., v. 77, no. 3, p. 239-240 (1942)

2. (and Halpenny, L. C.) Queen Creek area, Maricopa and Pinal Counties, Ari-
zona; records of wells, well logs, water analyses: Ariz. State Water Cornrn.,
29 p., map (1942); USGS Ground-Water Branch Mimeo. Rep. 39 p., map
(1942)

3. (and Brown, S. C, and Hem, J. D.) Geology and ground-water resources of
the Wellton-Mohawk area, Yuma County, Arizona: USGS Mimeo. Rep.,
22 p., maps (1947)

4. (and Brown, S. C.) Ground-water resources of Peeples Valley, Arizona: USGS
Mimeo. Rep., 13 p., map (1947)

5. (and Snyder, CT., and Hem, J. D.) Ground-water resources of the Holbrook
area, Navajo County, Arizona: USGS Mimeo. Rep., 27 p., maps (1947)

6. (and Kendall, K. K., and Hem, J. D.) Geology and ground-water resources
of the Gila Bend Basin, Maricopa County, Arizona: USGS Mimeo. Rep.
(1948 )

7. (and Brown, S. C.) Water supply of Date Creek area, Yavapai County, Ari-
zona: USGS Mimeo. Rep., 6 p. (1948)

8. (and Sourdry, A. M.) Wellton-Mohawk area, Yuma County, Arizona; records
of wells, well logs, water analyses, and maps showing locations of wells:
USGS Mimeo. Rep., 39 p. (1948)

9. Memorandum on ground-water supply of the Joseph City Irrigation District,
Arizona: USGS Mimeo. Rep., 8 p. (1948)

BABENROTH, D. L.
(and Strahler, A. N.) Geomorphology and structure of the East Kaibab mono-

cline, Arizona and Utah: Geol, Soc. Am. Bull., v. 56, p. 107-150, maps
(1945)
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BABBITT, B. E.
Paleomagnetic chronology of the San Francisco volcanic field: in Contributions to

the geology of northern Arizona, Mus. N. Ariz. Bull. 40, p. 11-14 (1964)
BACHELLER; W. D. (see Jones, S. M.)
BADGER, S. S.

The Chiricahua Mountains: Engr. Min. Jour., v. 91, p. 663 (1911)
BAGG, R. M.

Geological conditions in the Dragoon Mountains, Arizona: Practical Miner, St.
Louis, Mo., v. 8 (July, 1904)

BAHR, C. W.
The Holbrook anticline, Navajo County, Arizona: N. Mex. Geol. Soc., Guide-

book 13th Field Conf.,p. I 18-123,ilIus. (1962)
BAILEY, E. H.

Mercury in the United States: USGS Map MR-30 (1962)
BAILEY, G. E.

The desert; its resources, water supply and development: Min. World, v. 23, p.
471-473, map (1905)

BAILEY, I. W.
The problem of identifying the wood of Cretaceous and later dicotyledons; Para-

phyllanthoxylon arizonense! Am. Bot., v. 38, p. 439-451 (1924)
BAILEY, J. S.

A stratigraphic analysis of Rico strata in the Four Corners region: Univ. Ariz.,
PhD Thesis, 88 p. (1955)

BAILEY, L. F. (see Carder, D. S., 3)
BAILEY, Vernon

Rock rivers: Nat. Hist., v. 20, no. 2, p. 169-272 (1920)
BAILEY, W. F.

Carbonic invertebrates from a Triassic conglomerate in Arizona [abst.]: Pan-Am.
Geol., v. 45, p. 251 (1926)

BAIN, George W.
1. The age of the "Lower Cretaceous" from Bisbee, Arizona, uraninite: Econ.

Geol., v. 47, p. 305-315 (1952)
2. Uranium deposits in southwestern Colorado Plateau: USAEC, RMO-982, 59

p. (1952)
3. Uranium in the Dirty Devil Shinarump channel deposit: USAEC, RMO-66,

66 p., map (1952)
4. Experimental simulation of Plateau type uranium deposits: USAEC, RMO-44,

210 p. (1953)
5. Patterns to ores in layered rocks: Econ. Geol., v. 55, No.4, p. 695-731 (1960)

BAIN, H. F.
Lead and zinc resources of the United States: USGS Bull. 260 (Ariz., p. 254)

(1904)
BAINS, T. H.

Location of future ores of the Southwest (discussion of red beds): Min. Jour., v.
11, no. 9, p. 5-7 (1927)

BAKER, A. A. (see also Reeside, J. B., Jr., 3)
I. (and Reeside, J. B., Jr.) Some features of Permian sedimentation in northern

Arizona and southern Utah [abst.]: Wash. Acad. Sci. Jour., v. 19, p. 234
(1929)

2. (and Reeside, J. B., Jr.) Correlation of the Permian of southern Utah, north-
ern Arizona, northwestern New Mexico, and southwestern Colorado: AAPG
Bull., v. 13, p. 1413-1448 (1929)
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3. (and Dane, C. H., and Reeside, J. B., Jr.) Correlation of the Jurassic forma-
tions of southern Utah, northern Arizona, northwestern New Mexico, and
southwestern Colorado [abst.]: Pan-Am. Geo!., v. 53, p. 131 (1930); Geo!.
Soc. Am. Bull., v. 41, p. 87 (1930)

4. (and Dane, C. H., and Reeside, J. B., Jr.) Correlation of the Jurassic forma-
tions of parts of Utah, Arizona, New Mexico, and Colorado: USGS Prof.
Paper 183, 66 p., maps ( 1936)

5. Geology of Monument Valley-Navajo Mountain region, San Juan County,
Utah: USGS Bull. 865,106 p., maps (1936)

6. (and Williams, J. S.) Permian in parts of Rocky Mountain and Colorado Pla-
teau regions: AAPG Bull., v. 24, no. 4, p. 617-635, map (1940)

7. (and Dane, C. H., and Reeside, J. B., Jr.) Revised correlation of Jurassic
formations of parts of Utah, Arizona, New Mexico, and Colorado: AAPG
Bull., v. 31, no. 9, p. 1664-1668 (1947)

BAKER, Arthur, 3rd
1. Localization of pyrometasomatic ore deposits at Johnson Camp, Arizona: Min.

Engr., v. 5, no. 12, p. 1272-1277, iIIus. (1953); AIME Trans., v. 196 (1954)
2. Chalcopyrite blebs in sphalerite at Johnson Camp, Arizona: Econ. Geol., v.

55, no. 2, p. 387-398 (1960)
BAKER, D. R. (see Kohler, M. A.)
BAKER R. C.

The geology and ore deposits of the Patagonia Mountains, Santa Cruz County,
Arizona: Univ. Mich., PhD Thesis (1962)

BALCHIN, W. G. V.
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Phoenix Mts., Maricopa Co.: Schrader, F. C., 15
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Richmond Basin area, Gila Co.: Bishop, O. M.
Rillito Creek, northwestern, Pima Co.: Maddox, G. E.
Rillito Creek-Tanque Verde Wash area, Pima Co.: Streitz, R.
Rillito Valley, Pima Co.: Smith, G. E. P., 1
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Saguaro National Monument, Pima Co.: McColly, R. A.
St. George, Utah, to Gila River: Marvine, A. R.
St. Johns-Cameron area: Gregg, C. C.
St. Johns vicinity, Apache Co.: Woodyard, K. E.
St. Michaels, Apache Co.: Du Bois, R. L., 3
Salt River Valley: Davis, A. P., 2; Lee, W. T., 2; McDonald, H. R., 4
San Carlos Indian Reservation: Bromfield, C. A., 3,4; Thurmond, F. L., 2
San Carlos Valley: Schwennesen, A. T., 2
San Francisco Mts.: Atwood, W. W., 1; Johnson, D. W., 2; Sharp. R. P., 3, 4, 5
San Francisco volcanic field, Coconino Co.: Loel, W.; Robinson, H. H., 4; Sabels,

B. E., 1,2,3
San Juan Basin: Read, C. B., 2; Silver, c., 2
San Juan oil fields: Woodruff, E. G.
San Manuel mine area, Pinal Co.: Pelletier, J. D.; Schwartz, G. M., 9, II, 16;

Steele, H. J., 1,2
San Pedro Valley: Bryan, K., 19; Gilluly, J., 7; Smith, D. G.; Tuan, Yi-Fu, 1
San Simon Creek, Graham Co.: Knechtel, M. M., 3
San Simon Valley, Graham Co.: Schwennesen, A. T., 1
San Xavier dist., Pima Co.: Park, C. F., Jr., 1;Wilson, C. A.
San Xavier Indian Reservation, Pima Co.; Heindl, L. A., 15,27
Santa Catalina Mts., Pima and Pinal Cos.: Bromfield, C. S., 2; Butler, B. S., 18;

Davis, W. M., 18; DuBois, R. L., 4; McCullough, E. J., Jr.; Peirce, F. L.;
Tolman. C. F., Jr., 12; Voelger, K.

Santa Rita and Patagonia Mts.: Schrader, F. c., 4, 5, 6, 7, 8. 14
Sauceda Mts., Maricopa Co.: Weight, H. 0., 2
Sedimentary Hills area, Tucson Mts., Pima Co.: Bennett, P. J.
Segi Mesas, Navajo Co.: Cooley, M. E., 9
Seven Dash Ranch area, Cochise Co.: Cook, F. S.
Seventy-Nine mine area, Gila Co.: Kiersch, G. A., 1,2,3
Shinumo quad., Coconino Co.: Noble, L. F., I, 3
Shiprock quad., Apache Co.: O'Sullivan, R. B., 2
Sierrita area, eastern Pima Co.: Lacy, W. C., 1
Sierrita Mts., Pima Co.: Ransome, F. L., 27
---, Sunshine area: Higdon, C. E.

219



AREAS DESCRIBED (Continued)
Silver and Eureka dists., Yuma Co.: Wilson, E. D., 69
Silver Bell, Pima Co.: Richard, K. E., 1; Stewart, C. A., 2, 3; Tolman, C. F., Jr., 6
Silver Bell Mts., Pima Co.: Barney, W. G.
Silver King area, Superior, Pinal Co.; Galbraith, F. W., 1
Slate Mts., Pinal Co.: Hogue, W. G., 1
Southern Pacific Lines: Darton, N. H., 21
Springerville-St. Johns area, Apache Co.: Sirrine, G. K.
Sulphur Springs Valley, Cochise Co.: Gilluly, J., 7; Meinzer, O. E., I
Sunset Crater, Coconino Co.: Colton, H. S., I, 13, 16, 17; Cosner, O. J.; Muench,

J. R., I; Nichols, T.; Smiley, T. L., 2
Superior area, Pinal Co.: Galbraith, F. W., I; Hammer, D. F., 2; Ransome, F. L.,

20; Short, M. N., 3, 4; Steele, H. J., 3; Wardwell, H. R.
Superstition Mts.: Shaw, V., I
Sweetwater Drive area, Tucson, Mts., Pima Co.: Coulson, O. B.
Swisshelm dist., Cochise Co.: Galbraith, F. W., 9
Swisshelm Mts., Cochise Co.: Loring, W. B.
Sycamore Canyon, Yavapai and Coconino Cos.: Price, W. E., Jr., 1,2, 3,4
Sycamore Ridge, Pima Co.: Jones, W. R.
Toh-Atin gas field, Apache Co.: Vaughan, R. H.
Tombstone dist., Cochise Co.: Ransome, F. L., 26; Tenney, J. B., II
Tombstone Hills, Cochise Co.: Gilluly, J., 7
Tonto Basin, Gila Co.: Lance, J. F., 12
Toronado-Tam O'Shanter area, Gila Co.: Kiersch, G. A., 5
Tortilla Mts.: Pinal Co.: Schwartz, R. J.
Tuba City and Charlie Day Spring, Coconino Co.: Colton, H. S., 7
Tuba Oasis, Coconino Co.: Gregory, H. E., 6
Tucson Mts., Pima Co.: Bennett, P. J.; Brown, W. H., 3; Coulson, O. B.; Jenkins,

O. P., 2; Tolman, C. F., Jr., 1; Whitney, R. L.
Tucson quad., Pima Co.: Moore, B. N., 3
Tucson region, Pima Co.: Blake, W. P., 49
Tumamoc Hills, Tucson Mts., Pima Co.: Tolman, C. F., Jr., 1
Turquoise dist., Cochise Co.: Ransome, F. L., 16, 18
Twin Buttes dist., Pima Co.: Gordon, E. R.; Houser, F. N.; Thacpaw, S. C.
Twin Peaks, Pima Co.: Britt, T. L.
Uinkaret Plateau, Mohave Co.: Koons, E. D., 1,2
United States and Mexican Boundary: Parry, C. c., 1
United States Pacific Railroad exploration: Antisell, T.
Vanar quad, Cochise Co.: Sabins, F. F., Jr., 3
Vekol Mts., Pinal Co.: Carpenter, R. H., 1
Verde River lake beds, Yavapai Co.: Jenkins, O. P., 3
Verde Valley, Maricopa Co.: McDonald, H. R., 1, 2
Verde Valley, Yavapai Co.: Twenter, F. R., 4,5,6
Vermillion Cliffs region, Coconino Co.: Wilson, R. F., 2
Walker Canyon, Santa Cruz Co.: Nelson, F. J.
Walnut Canyon, Coconino Co.: Colton, H. S., 8
Walnut Grove Basin, Yavapai Co.: Plafker, L.
Waterman Mts., Pima Co.: McClymonds, N. E., I
Wellton-Mohawk area, Yuma Co.: Babcock, H. M., 3; Metzger, D. G., 2
West Kaibab fault zone, Coconino Co.: Strahler, A. N., 7
Whetstone Mts., Cochise and Pima Cos.: Tyrell, W. W., Jr.
---, Middle Canyon: Burnette, C. R.
White Mesa dist., Coconino Co.: Read, C. B., 1
Wickenburg area, Maricopa and Yavapai Cos.: Metzger, O. H.
Williams River dam site: Eckel, E. B., 3
Wupatki National Monument, Coconino Co.: Cosner, O. J.

220



AREAS DESCRIBED (Continued)
Yampai Cliffs, Mohave Co.: Wood, W. H., I
Yavapai Co.: Sparkes, G. M., 1,2
---, south-central: St. Clair, C. S., 1,3
Yuma Co., northern: Bancroft, H., 4
---, southern: Frank, F. J.; Wilson, E. D., 15
Yuma Desert: Wilson, E. D., 12
Zion Park region: Gregory, H. E., 15
Zuni River, Sitgreaves, L.

ASBESTOS See NONMET ALLIFEROUS MINERAL COMMODITIES, Asbestos

BARITE See NONMETALLIFEROUS MINERAL COMMODITIES, Barite

BENTONITE See NONMETALLIFEROUS MINERAL COMMODITIES,
Bentonite

BIBLIOGRAPHIES
Andalusite: Grametbaur, A. B.
Anhydrite: Withington, C. F., 1
Asbestos: Avery, R. B.
Barite deposits: Dean, B. G.
Bituminous substances exclusive of coals: Jones, H. N.
Carbonaceous deposits, radioactive: Cooper, M., 1
Coal and carbonaceous shale, uranium-bearing: Kehn, T. M.
Dumortierite: Grametbaur, A. B.
Geology: Anthony, J. W., 3; Hooker, M.; Lutrell, E.; Wilson, E. D., 23
Gypsum: Withington, C. F., 1
Hayden survey: Schmeckebier, L. F.
High-calcium limestone: Gazdik, G. C.
Iron ore: Luttrell, G. W.
King survey: Schmeckebier, L. F.
Kyanite: Grametbaur, A. B.
Limestone, hi-gh-calcium: Gazdik, G. C.
Marine black shales, uranium-bearing: Fix, C. E.
Mercury: Ebner, M. J.
Mineral resources: Anthony, J. W., 3; Wilson, E. D., 23
Mining, Arizona: Lutrell, E.
Paleontology: Miller, H. W., Jr., I
Powell survey: Schmeckebier, L. F.
Pyrophyllite: Grametbaur, A. B.
Radioactive bituminous substances, exclusive of coals: Jones, H. N.
Radioactive carbonaceous deposits: Cooper, M., 1
Radioactive occurrences: Cooper, M., 3
Salt deposits: Lang, W. B.
Sandstone-type uranium deposits: Melin, R. E.
Shale, uranium in: Fix, C. E.
Silica, high grade: Jaster, M. c., 2
Sillimanite: Grametbaur, A. B.
Thorium: Cooper, M., 3; Soister, P. E.
---, in carbonaceous deposits: Cooper, M., I
Titanium deposits: Lawthers, R. L.
Topaz: Grametbaur, A. B.
Trace elements: Wallace, J. H.
Uranium: Cooper, M., 2, 3; Soister, P. E.
---, in carbonaceous deposits: Cooper, M., 1
---, in coal and carbonaceous shale: Kehn, T. M.
---, in marine black shale: Fix, C. E.
---, in native bituminous substances, exclusive of coals: Jones, H. N.

221



BIBLIOGRAPHIES (Continued)
Uranium, sandstone-type deposits: Melin, R. E.
U.S. Geological Survey publications relating to Arizona: Jenkins, O. P., 1
Wheeler survey: Schmeckebier, L. F.

BLACK MESA See AREAS DESCRIBED, Black Mesa
BORINGS See WELL AND DRILL-HOLE DATA
CALICHE See PETROLOGY AND PETROGRAPHY, Caliche
CAMBRIAN See PALEONTOLOGY; STRATIGRAPHY
CARBONIFEROUS See PALEONTOLOGY, Carboniferous, Mississippian,

Pennsylvanian; STRATIGRAPHY, Carboniferous, Mississippian,
Pennsylvanian

CAVES
Catalina Mts., Pima Co.: Priser, J.
Copper Queen, Bisbee, Cochise Co.: Beasley, W. L.; Hovey, E. 0., 2
Ice cave: Stewart, W. O.
Montezuma: Lange, A. L., 3
Muav: Laudermilk, J. D., 1
Paho, Walnut Canyon, Coconino Co.: Schley, R. A.
Papago Spring: Colbert, E. H., 1; Roosevelt, Q.
Rampart: Laudermilk, J. D., 1; Martin, P. S., 1,2; Miller, L.; Wilson, R. W.
Roaring Springs: Seagle, E. F.
Shattuck mine, Bisbee: Wilson, P. D., 1
Ventana: Bryan, K., 21; Haury, E. W., 2, 3

CENOZOIC See PALEONTOLOGY, Cenozoic; STRATIGRAPHY, Cenozoic;
STRUCTURAL GEOLOGY, Cenozoic

CLIMATE See HISTORICAL GEOLOGY, Climate
COAL See FUELS, Coal
COLLAPSED STRUCTURES See STRUCTURAL GEOLOGY, Breccia Pipes,

Collapsed Structures, Diatremes
COLORADO PLATEAU See AREAS DESCRIBED, Colorado Plateau
COPPER See METALLIFEROUS MINERAL COMMODITIES, Copper;

MINES AND MINING DISTRICTS
CRETACEOUS See PALEONTOLOGY, Cretaceous; STRATIGRAPHY,

Cretaceous
DAMS AND DAM SITES See ENGINEERING GEOLOGY
DEVONIAN See PALEONTOLOGY, Devonian; STRATIGRAPHY, Devonian
DIATOMACEOUS EARTH See NONMET ALLIFEROUS MINERAL

COMMODITIES, Diatomaceous earth
DIATREMES See STRUCTURAL GEOLOGY, Diatremes
ECONOMIC GEOLOGY See also ALTERATION; MINES AND MINING

DISTRICTS; METALLIFEROUS MINERAL COMMODITIES;
NONMETALLIFEROUS MINERAL COMMODITIES

Aerial photos, use of: Loel, W.
Asbestos, origin: Taber, S., 1
Bajada placers: Webber, B. N., 5
Basin and Range Province: Carpenter, R. H., 2; Stringham, B., I; Tenney, J. B., 7
Bedded manganese deposits, Lake Mead region: McKelvey, V. E., 1
Bedding replacement deposits, Magma mine: Sell, J. D., 2
Block caving, San Manuel, geologic factors: Wilson, E. D., 76, 86
Bornite-chalcocite microtextures: Schwartz, G. M., 7
Bornite-chalcopyrite intergrowths: Schwartz, G. M., 2
Boxwork siderite: Trischka, c., 4

222



ECONOMIC GEOLOGY (Continued)
Breccia and pebble columns: Bryner, L., 3; Locke, A., 2
Breccia pipes: Johnston, W. P., 1,2; Joralernon, I. B., 5; Kuhn, T. H., 3
Central Arizona Batholith: Ettlinger, I. A., 1
Chinle formation: Wilson, R. L., 2
Cinnabar veins bearing tourmaline: Hummel, K.; Lausen, C., 3
Contact metasomatic deposits: Baker, A., 3d., 1; Knopf, A; MacKenzie, F. D., I
---, Silver Bell: Buseck, P. R.
---, Washington Camp, Santa Cruz Co.: Crosby, W. O.
Copper carbonate, deposition from mine water: Wilson, P. D., 3
Copper deposits: Butler, B. S., 14; Calkins, F. E., 2; Ely, F. B.; Ransome, F. L.,

36; Schmitt, H. A., 7; Tenney, J. B., 10; Wisser, E. H., 2
---, Kaibab Plateau: Jennings, E. P.; Lunt, H. F.
---, southern Arizona: Tolman, C. F., Jr., 3, 9
Copper-molybdenum ore, relations to pegmatites: Lutton, R. J., 3
Copper ore and garnet: Blake, W. P., 41
Copper schist deposits: Crampton, T. H. M.
Deep-level chalcocite, Magma mine: Short, M. N., I
Depth relations: Butler, G. M., 5, 6
Detrital copper deposits: Tovote, W. L., 9
Differentiation and ore deposition: Lindgren, W., 18
Dispersion of copper: Lovering, T. S., 3
Disseminated copper deposits: Locke, A., 3; Schmitt, H. A., 6;

Tolman, C. F., Jr., 4
Downward sulfide enrichment: Ransome, F. L., 13
Enrichment of ore deposits: Emmons, W. H., I, 2; Probert, F. H., 1; Schwartz,

G. M., 13; Short, M. N., 2
Epithermal precious metal deposits: Nolan, T. B., 1
Estimation of ore reserves: Jackson, C. F.; Probert, F. H., 2; Ziesmer, H. M., 2
Folded rocks, relation of ore deposits to: Newhouse, W. H., 1; Wilson, E. D., II
General: Bateman, A. M., 3; Butler, B. S., 7; Emmons, W. H., 3; Forrester, J. D.,

I; Mitcham, T. W., 4; Ries, H.; Tarr, W. A., 2; Wishaw, Q. G.
Genesis of ore deposits: Adler, H. H.; McKelvey, V. E., 3; Miller, D. S., 3;

Rickard, T. A., I
Genesis of uranium belts: Noble, E. A.
Geologic controls in oil and gas exploration: Zeller, R. A., Jr.
Geologic guides to ore deposits: Weed, W. H., 7
Geologic guides to uranium prospecting: Weir, D. B.; Wood, H. B., 1
Geology applied to mining: Bjorge, G. N.; DeWilde, E. J., I;Michell, W. D.
Geothermal gradients: Lovering, T. S., 1,2
Gila River Indian Reservation: Wilson, E. D., 93
Gold in granite and plutonic rocks: Blake, W. P., 16
Historical review: Ransome, F. L., 35
Host minerals of native gold: Schwartz, G. M., 10
Hydrothermal emplacement of uranium: McKelvey, V. E., 3
---, Colorado Plateau: International Conference of Peaceful Uses of Atomic

Energy; Kerr, P. F., 4, 5
---, southeastern Arizona: Bissett, D. H.
Hypogene zoning, Magma mine: Gustafson, L. B.
Leached outcrops: Blanchard, R.; Locke, A., 1
Leaching: Butler, G. M., 7
Lead deposits, vanadium, molybdenum, tungsten, and chromium in: Newhouse,

W.H.,2
Limestone replacement deposits, origin: Garrels, R. M., 1
Lithium bearing pegmatites, Wickenburg: Jahns, R. H., 2, 3
Magmatic differentiation, Silver Bell: Stewart, C. A., 3

223



ECONOMIC GEOLOGY (Continued)
Magmatic iron ore, Eureka dist., Yavapai Co.: Ball, S. H., I
Magmatic origin of ore solutions: Tovote, W. L., 5
Manganese oxide deposits: Hewett, D. F., 7, 8
Mercury deposits: Schuette, C. N., I, 2
Mercury in Chinle shales, Lees Ferry region: Lausen, C., II
Mesothermal copper veins and replacements: Hart, L. H.
Mesothermal deposits: McKnight, E. T., I
Metalliferous deposits, structural relations: Schmitt, H. A, 2
Metallogenetic epochs: Lindgren, W., II
Metallogenetic history: Schmitt, H. A., I
Metallogenic provinces: Burnham, C. W.
Mineral deposits: Lindgren, W., 13
Mineral veins, structure of: Silliman, B., Jr., 3
Mineralization: Butler, B. S., 5; Lindgren, W., 18
---, Ajo dist.: Gilluly, J., 6
---, Bagdad area: Anderson, C. A., 5, 6
---, Colorado Plateau uranium deposits: Miesch, A. T., 2; Weeks, A. D., 3
---, structural control, Seventy-nine mine: Kiersch, G. A., 2
Mineralization stoping: Locke, A, 2
Ore deposition: Lindgren, W., 18
---, Cretaceous and Tertiary: Wilson, E. D., 92
---, relation to faulting: Spurr, J. E., 2
---, relation to folded rocks: Newhouse, W. H., I; Wilson, E. D., II
---, relation to igneous rocks: Austin, W. L.; Butler, B. S., 5
---, stratigraphic relations: Butler, B. S., 5
---, structural control, Tombstone: Butler, B. S., 9, 13, 16
---, structural relations: Butler, B. S., 5; Schmitt, H. A., 2
Ore deposits: Lindgren, W., 13; Ransome, F. L., 34
---, correlation with volcanic rocks: Damon, P. E., 6, 12. 13
---, regional relations: Butler, B. S., 3
---, some facts about: Butler, G. M., 32
Ore deposits of the Southwest: Ransome, F. L., 34
Ore districts, structural relations: Billingsley, P., 4; Wisser, E. H., 2
---, tectonic position: Billingsley, P., I
Ore guides, uranium: Evenson, C. G., 2; Mitcham, T. W., 1,2
Ore horizons, Bisbee: Rove, O. N., 1,2
Ore localization, southern Arizona: Mayo, E. B., 7
Ore magmas: Spurr, J. E., 3
Ore shoots, outcrops of: Schmitt, H. A., 3
Ore solutions: Tovote, W. L., 5
Ore textures: Schwartz, G. M., I
Oxidation, San Manuel: Lovering, T. S., I, 2
---, sulfide ore bodies: Sato, M.; Williams, S. A., 5
---, zinc deposits: Heyl, A. V.
Oxidation and enrichment: Schwartz, G. M., 13
Paragenesis, Magma mine: Gustafson, L. B.
---, Miami mine: Legge, J. A., Jr.
---, oxidized ores of copper: Schwartz, G. M., 4
Paragenetic studies, silver: Guild, F. N., 7
---, uranium: Laverty, R. A.
Pipe deposits, Copper Creek area: Kuhn, T. H., 2, 3
Pipe deposits in porphyries: Weed, W. H., 8
Porphyry deposits: Channing, J. P.; Creasey, S. C., 8; Parsons, A B., 1,3; Sales,

R. H.; Schwartz, G. M., 9, II, 12, 13, 16; Starnes, X. B.; Stringham, B., I,
2; Tovote, W. L., 6

224



ECONOMIC GEOLOGY (Continued)
Protore: Ransome, F. L., 19
Pyritic copper deposits: Kania, J. E. A.
Pyrometasomatic deposits: Baker, A., 3d., 1; Knopf, A.; MacKenzie, F. D., 1
Replacement: Butler, B. S., 4; Mitchell, G. J., 3
Sampling and estimation of ore deposits: Hazen, S. W., Jr., Jackson, C. F.;

Ziesmer, H. M., 2
San Juan oil field: Woodruff, E. G.
Sandstone deposits: Fischer, R. P., 5; Wright, R. J., 3
Santa Cruz Batholith: Bond, J., 2
Secondary enrichment: Burgess, J. A., 1; Butler, G. M., 8; Emmons, S. F., 2;

Probert, F. H., I
Sedimentary deposits: Finch, J. W., I
---, copper: Bains, T. H.; Finch, J. W., 2; Fischer, R. P., 2, 5
---, manganese: Hewett, D. F., 4
---, silver: Fischer, R. P., 2
---, uranium and vanadium: Fischer, R. P., 2, 5; Hostetler, P. B.; Peterson,

R.G.,4
Sedimentary metalliferous deposits, red beds: Finch, J. W., I
Sedimentary relations in uranium deposits: Stokes, W. L., 5; Witk ind , I. J., I
Sedimentary trends as ore indicators: Stokes, W. L., 4
Silica outcrops, Bisbee: Trischka, C., 2
Silver and gold deposition: Tovote, W. L., 7
Silver ores, primary: Bastin, E. S., 1, 2
Statistical analysis applied to uranium exploration: Bates, R. C.
Stratigraphic relations in uranium deposits: Stokes, W. L., 5; Wood, H. B., 2
Structural control of ore deposition: Anderson, C. A., 5; Butler, B. S., 13, 16;

Kiersch, G. A., 2
Structural relations of certain metalliferous deposits: Schmitt, H. A., 2
Structural relations of uranium deposits: Shoemaker, E. M., 3; Stokes, W. L., 5
Structure of mineral veins: Silliman, B., Jr., 3
Sulfide ore bodies, oxidation: Sato, M.; Williams, S. A., 5
Tourmaline-bearing cinnabar veins: Hummel, K.; Lausen, C., 3
Uranium deposits, emplacement of: Kerr, P. F., 5
---, exploration guides: Wood, H. B., 1
---, origin: Adler, H. H.; McKelvey, V. E., 3; Miller, D. S., 3
---, origin from diabase, Dripping Spring dist.: Neurburg, G. J.
---, relation to alteration and mineral zones: Abdel-Gawad, A., 1, 2;

Gabelman, J. W., 2; Kerr, P. F., 3, 7
---, relation to origin of host rocks: Wood, H. B., 2
---, roll ore bodies, Colorado Plateau: Shawe, D. R.
---, structural control: Gabelman, J. W., 2; Mitcham, T. W., 2
Vein phenomena: Comstock, T. B., 5
Vein walls: Rickard, T. A., 2
When mining is not a gamble: Carpenter, M. M., 1
Zinc and lead deposits: Wilson, E. D., 58
Zoning in ore deposits: Anderson, J. c., 2

ENGINEERING GEOLOGY
Aggregate for Davis Dam: Rhoades, R. F.
Boulder Canyon: U.S. Bureau of Reclamation, 2
Boulder (Hoover) Dam site: Berkey, C. P., 1,2; Ransome, F. L., 30
Bridge Canyon dam site: Mielenz, R. C.
Clay, use in development of water resources: Kiersch, G. A., 6
Colorado River Basin: Willis, B., 2
Colorado River dam sites: LaRue, E. C., 1,2
Colorado River water, quality: Howard, C. S., 1,3,4

225



ENGINEERING GEOLOGY (Continued)
Colorado River water, suspended matter: Howard, C. S., 2, 5
Construction materials: Kiersch, G. A., 9, 12, 13
Dams, high: Ransome, F. L., 30, 33
---, rock-filled, Lees Ferry: Bryan, K., 5, 7
Dam sites, Boulder Canyon: Berkey, C. P., 2; U.S. Bureau of Reclamation, 2
---, Bridge Canyon: Mielenz, R. C.
---, Colorado River: LaRue, E. c., 1,2
---, Glen Canyon: Irwin, W. H.; Lasson, G. D.; Phoenix, D. A., 3
---, Hoover: Berkey, C. P., 1,2; Nickell, F. A.; Ransome, F. L., 30
---, Kirkland Creek: Eckel, E. B., 3
---, Lees Ferry: Bryan, K., 5,7; Phoenix, D. A., 3
---, Tres Alamos, San Pedro River: Montgomery, E. L.
---, Williams River: Eckel, E. B., 3
Davis Dam, aggregate for: Rhoades, R. F.
Davis Dam area: U.S. Bureau of Reclamation, 3
Density currents, Lake Mead: Howard, C. S., 6
Development of water resources, use of clay in: Kiersch, G. A., 6
Diamond drilling, United Verde mine: Hansen, M. G., 3
Drilling techniques, exploration, Colorado Plateau: Kellogg, J. P.
Evaporation: Horton, R. E.; Kohler, M. A.; Meyers, J. S.
---, Lake Mead: Harbeck, G. E.
---, Salt River reservoirs: Koberg, G. E.
Evapotranspiration: Lewis, D. D.
Exploration drilling techniques, Colorado Plateau: Kellogg, J. P.
Glen Canyon dam sites: Irwin, W. H.; Lasson, G. D.; Phoenix, D. A., 3
Headgate Rock, Parker area: Strahorn, A. T.
Hoover Dam site: Berkey, C. P., 1,2; Nickell, F. A.; Ransome, F. L., 30
Industrial utility of public water supplies: Lohr, E. W.
Kirkland Creek dam site: Eckel, E. B., 3
Lakes and reservoirs: Park, J. C.
Lake Mead: Thomas, H. E., I
---, density currents: Howard, C. S., 6
---, evaporation: Harbeck, G. E.
---, reservoir loading: Carder, D. S., 1,3,4
---, sedimentation: Nichols, H. R.; Sherman, I.; Smith, W.O.; Vetter, C. P.
---, surficial sediments: Rolfe, B. N.
Lees Ferry, rock-filled dam: Bryan, K., 5, 7
Lees Ferry-Glen Canyon dam area: Phoenix, D. A., 3
Lone Pine reservoir, east-central Arizona: Kiersch, G. A., 7; Reiche, P., I
Mine rock, physical properties: Windes, S. L.
Oil wells, Paradox Basin: MacAlister, R. S., Jr.
Reference lists: Happ, S. C.
Reservoirs: Park, J. C.; Thomas, N. O.
---, evaporation from: Harbeck, G. E.; Koberg, G. E.
---, loading effects: Carder, D. S., 1,2,3,4
---, sedimentation: Hains, C. F.; Nichols, H. R.; Rolfe, B. N.; Sherman, I.;

Smith, W.O.; Thorp, E. M.; Vetter, C. P.
San Carlos reservoir, sedimentation: Thorp, E. M.
Stream gaging data: Wood, B. D.
Water related to copper production: Michaelson, S. D.
Water resources, use of clay in development of: Kiersch, G. A., 6
Water storage, Gila River: Lippincott, J. B.
---, Salt River: Davis, A. P., 2
Water supplies, public, industrial utilization of: Lohr, E. W.
Williams River dam site: Eckel, E. B., 3

226



EVAPORA TION See ENGINEERING GEOLOGY

FAULTS AND FAULTING See STRUCTURAL GEOLOGY

FORMATIONS See STRATIGRAPHY

FOSSILS See PALEONTOLOGY

FRACTURING See STRUCTURAL GEOLOGY

FUELS
Arizona: Forrester, J. D., 1; Mineral Industry; Mineral Resources of the

United States; Minerals Yearbook; Pye, W. D., 7
---, central, oil and gas possibilities: Huddle, J. W., 3
---, northern, oil and gas exploration: Hager, D., 7
---, northern, oil and gas possibilities: Brown, S. C., 8, 9;

McKee, E. D., 43, 44
---, northeastern, oil and gas possibilities: Brown, S. c., 10; Hager, D., 5;

Huddle, J. W., 3
---, northwestern, oil and gas possibilities: Sandberg, G. W.; Swapp, C. W., 2
---, southern, oil and gas possibilities: Brown, S. C., 5
---, southeastern, oil and gas exploration: Zeller, R. A., Jr.
---, southeastern, oil and gas possibilities: Buck, L. I; Kottlowski, F. E., 3
---, southwestern, oil and gas possibilities: McCarthy, D. P.
Black Mesa coal fields: Campbell, M. R., 4; O'Sullivan, R. B., 1; Williams, G. A.
Black Mesa, oil exploration: Colton, R. E.
Coal: Andrews, D. A., 2; Rubel, A. C., 2
---, analyses: Lord, N. W.; U.S. Bureau Mines, 1; Whitfield, E.
---, anthracite: Blake, W. P., 19; Griffith, W.
---, bitumin: Morgan, W. c., 1
---, bituminous seams, thickness: Young, W. H., 1,2
---, Black Mesa: Campbell, M. R., 4; O'Sullivan, R. B., 1; Williams, G. A.
---, briquetting industry: Parker, E. W.
---, burning temperature in seams: Brady, L. F., 15
---, Carboniferous in Arizona: Dumble, E. T., 2
---, Cretaceous in Arizona: Pye, W. D., 6; Williams, G. A.
---, Deer Creek: Campbell, M. R., 1; Devereaux, W. B.; Walcott, C. D., 3;

Whitfield, E.
---, Fort Defiance quad.: Allen, J. E.
---, Hopi mines: Colton, H. S., 11
---, Mesa Verde formation: Keyes, C. R., 58
---, Mogollon Rim region: McGoon, D.O., Jr.
---, Navajo Country: Gregory, H. E., 10
---, Navajo-Hopi Indian Reservations: Kiersch, G. A., 14; Krumlauf, H. E.
---, Paleozoic, Mogollon Rim region: McGoon, D.O., Jr.
---, Pinedale, Navajo Co.: Reagan, A. B., 7; Veatch, A. C.
---, reserves: Averitt, P., 2
---, uranium with: Breger, I. A., 2; Kehn, T. M.; Vine, J. D.
Deer Creek coal fields: Campbell, M. R., 1; Devereaux, W. B.; Walcott, C. D., 3;

Whitfield, E.
Drilling data, oil and gas: Arizona Oil Report.
Elgin vicinity, KIene structure: MacKay, D. K.
Exploratory drilling: Budd, H., 2, 3,4; Colton, R. E.; Gardner, F. J., I, 3; Hager,

D., 7; Knapp, L. M.; World Oil; Zeller, R. A., Jr.
Fort Defiance quad., coal and oil resources: Allen, J. E.
Four Corners area, oil and gas: Feemster, L. T.; Gardner, F. J., 2, 3; Knapp, L.

M.; Kuhn, P. J.; Picard, M. D., 1,4; Wengerd, S. A., 2
Gas: Mathews, R. D., 1,2,3; Umbach, P. H., 1,2,3
---, drilling data: Arizona Oil Report

227



FUELS (Continued)
Gas, exploration: Gardner, F. I., 1,3; Hager, D., 7; World Oil;

Zeller, R. A., If.
---, Four Corners area: Feemster, L. T.; Kuhn, P. I.; Picard, M. D., 1,4
---, helium-bearing: Munnerlyn, R. D.
---, Mississippian: Picard, M. D., 4
---, Navajo-Hopi Indian Reservations: Brown, S. C., 7; Kiersch, G. A., 14
---, North Toh-Atin field, Apache Co.: Vaughan, R. H.
---, Paradox Basin: Putman, C. C.
---, Pennsylvanian: Picard, M. D., 1
---, possibilities: Brown, S. C., 5, 6, 7, 8, 9, 10; Buck, L. I.; Huddle, I. W., 3;

Lund, P. H.; McCarthy, D. P.; McKee, E. D., 43, 44; Pye, W. D., 8;
Swapp, C. W., 2

---, production: Colby, D. S.
---, radioactive minerals in: Pierce, A. P.
Holbrook area, oil possibilities: Hager, D., 1,2
Hopi mines, coal: Colton, H. S., 11
Kanab area, oil possibilities: Heylrnun, E. B., If.
Kiene structure, Elgin vicinity: MacKay, D. K.
Land and leasing information: Arizona Oil Report; Putman, C. C.
Lignite seams, thickness: Young, W. H., 1,2
Mesa Verde coal formation: Keyes. C. R.. 58
Mogollon Rim region, Paleozoic coal: McGoon, D.O., Jr.
Navajo-Hopi Indian Reservations, coal mines: Krurnlauf, H. E.
---, oil and gas: Brown, S. C., 7; Kiersch, G. A.. 14
North Toh-Atin gas field, Apache Co.: Vaughan, R. H.
Oil: Butler, G. M., 15,26
---, Black Mesa: Colton, R. E.; Forrester. J. D., 3
---, developments: Bates, R. L., 1,2; Budd, H., 1;Mathews, R. D., 1,2.3;

Umbach, P. H., 1,2,3
--- exploratory drilling: Arizona Oil Report; Budd, H., 2, 3,4; Colton, R. E.;

Gardner, F. I., 1,2, 3; Hager, D., 7; Knapp, L. M.; World Oil;
Zeller, R. A., If.

---, Fort Defiance quad.: Allen, J. E.
---, Four Corners area: Feemster, L. T., 3; Gardner, F. I., 2; Knapp, L. M.;

Kornfeld, I. A.; Kuhn, P. J.: Wengerd, S. A., 2
---, geology: Butler, G. M., 3
---, Holbrook area: Hager, D., 1,2
---, Kanab area: Heylmun, E. B., If.
---, Kiene structure, Elgin vicinity: McKay, D. K.
---, land and leasing: Arizona Oil Report; Putman, C. C.
---, Mesozoic sediments, Four Corners region: Knapp, L. M.
---, Navajo-Hopi Indian Reservations: Brown, S. c., 7; Kiersch, G. A., 14
---, Paradox Basin: MacAlister, R. S., Jr.; Putman, C. C.
---, Pennsylvanian sediments, Four Corners region: Wengerd, S. A., 2
---, petroleum withdrawals and restoration: Ball, M. W.
---, possibilities: Allen, I. E.; Botsford, C. A.; Brown, S. C., 5, 6, 7, 8, 9, 10;

Buck, L. I.; Holm, D. A.; Huddle, I. W., I, 3; Kottlowski, F. E., 3; Lund,
P. H.; McCarthy, D. P.; McKee, E. D., 38,43, 44; Pye, W. D., 8; Sand-
berg, G. W.; Stoyanow, A. A., 1; Swapp, C. W., 1,2; Wengerd, S. A., 2

---, production: Arizona Oil Report
---, radioactive minerals in: Hyden, H. J.; Pierce, A. P.
---, San Juan field: Bieberman, R. A.; Woodruff, E. G.
---, Willcox region, Cochise Co.: Stoyanow, A. A., I
Petroleum withdrawals and restorations: Ball, M. W.
Pinedale coal deposits: Reagan, A. B., 7; Veatch, A. C.

228



FUELS (Continued)
San Juan Basin oil field: Biberman, R. A.; Woodruff, E. G.
Willcox region, Cochise Co., oil prospects: Stoyanow, A. A., 1

GAS See FUELS, Gas
GEMS AND GEM MATERIALS

Agate: Getsinger, F.; Kunz, G. F., 1,3
Apache tears: Moore, H. R.
Chalcedony, Aguila area: Treolar, T.
Diamond in meteoric iron: Carter, N. L.; Foote, A. E., 1; Kunz, G. F., 5
Diamond swindle: Farish, T. E., I; Rickard, T. A., 13
Ft. Defiance quad., Apache Co.: Allen, J. E.
Garnet: Aitkens, I.; Trainer, 1. N.
---, Navajo-Hopi Indian Reservations: Dubois, R. L., 1
General: Culin, F. L., Jr., 8; Duke, A.; Kunz, G. F., 6; Ransom, J. E., 3;

Schlegel, D. M.
Geodes, Kofa Mts., Yuma Co.: Walker, L. W.; Weight, H. 0.,1
"Green" amethyst, Four Peaks, Mazatzal Mts.: Sinkankas, J.
Jasper: Taylor, F.
Mining by Indians: Ball. S. H .. 2
Navajo Country: Gregory, H. E., 10
Olivine: Rocks and Minerals, 2
Onyx marble: Bowles, 0.,3; Dekalb, c., 1; Merrill, G. P., 1
---, northern Arizona: McKee, E. D., 29
Opal: Schell, B. E.
Pink marble: Strong, M. F.
Semi-precious stones, Navajo-Hopi Indian Reservations: Kiersch, G. A., 8
Serpentine: Rocks and Minerals, 3
Turquoise: Hill, G. F.
---, Courtland area, Cochise Co.: Crawford, W. P., 2
---, Mineral Park area, Cerbat Mts., Mohave Co.: Sterrett, D. B., 1
---, Mohave Co.: Frenzel, A. B.; Johnston, B.

GEOCHEMISTRY
Anomaly near Jerome: Huff, L. C., 3, 4
"Basalts," southern Arizona: Halva, C. J.
Beryllium, southern Arizona: Balla, J. C.
Biogeochemical data, San Manuel copper deposit: Warren, H. V., 2
Biogeochemical heating of mud, Lake Mead: ZoBel!, C. E.
Botanical methods of prospecting, Colorado Plateau: Cannon, H. L., 1,2,3,4
Cat Mountain rhyolite, Tucson Mts., Pima Co.: Bickerman, M., 1
Copper: Huff, L. C., 2
---, deposits in sandstone: Fischer, R. P., 5
---, Dripping Spring dist.: Neurburg, G. J.
---, Pima dist.: Huff, L. C., 5
---, Ray area: Clarke, O. M., Jr., 2
Devonian iron formation: Willden, C. R., 2
Dispersion of copper, San Manuel: Lovering, T. S., 3
Elements in sedimentary rocks, Colorado Plateau: Newman, W. L.
Fluorine in volcanic rocks: Coats, R. R., 3
Heavy metals, detection: Huff, L. c., 1
Iron in sandstone, Oljeto syncline, Navajo Co.: Phoenix, D. A., 1
Lead: Huff, L. C., 2; Miller, D. S., 2
Limestone replacement deposits: Garrels, R. M., 1
Prospecting, Johnson Camp, Cochise Co.: Cooper, J. R., 2
---, Ray area: Clarke, O. M., Jr., 2
Rhenium in plant samples, Colorado Plateau: Myers, A. T.
Sodium-potassium ratios in muscovites: Hedge, C. E.

229



GEOCHEMISTRY (Continued)
Soil sampling, Mission mine area: Canney, F. C.
Trace elements in igneous rocks: Putman, G. W., 2
Trace elements in volcanic rocks: Coats, R. R., 1
Sulfur isotopes: Ault, W. U.; Jensen, M. L.
Uraninite, Bisbee: Bain, G. W., 1
Uranium, Annie Laurie prospect, Santa Cruz Co.: Anderson, R. Y., 2
---, Colorado Plateau: Garrels, R. M., 2; Holland, H. D.; Jensen, M. L.;

Miesch, A. T., 1,3; Stieff, L. R., 2
---, in diabase, Dripping Spring dist.: Neurburg, G. J.
---, isotopic studies: Jensen, M. L.; Miller, D. S., 1,2,3; Rosholt, J. N., Jr.;

Stieff, L. R., 2
---, organic geochemistry: Breger, I. A., 1
---, plants, association with: Anderson, R. Y., I; Cannon, H. L., 1
---, sandstone deposits: Fischer, R. P., 5; Jensen, M. L.
Vanadium, Colorado Plateau: Evans, H. T., Jr.
---, sandstone deposits: Fischer, R. P., 5
Zinc: Huff, L. c., 2
---, in magnetite, Bagdad area: Theobald, P. K., Jr.

GEOCHRONOLOGY
Basement rocks: Giletti, B. J.
---, Colorado Plateau: Damon, P. E., 5
Cochise culture: Antevs, E. V., I
Copper-bearing porphyries: Creasey, S. c., 10
Diabase, Sierra Ancha Mts.: Damon, P. E., 9
Diabase-granophyre, central Arizona: Silver, L. T., 2
Discordant zircons, Santa Catalina Mts.: Catanzaro, E. J., 1,2
Dragoon quad., Precambrian crystalline rocks: Silver, L. T., 2
Grand Canyon, role of caves in dating: Lange, A. L., 1
Igneous rocks: Aldrich, L. T., 1,2; Creasey, S. C., 10; Damon, P. E., 1,4; Jaffee,

H. W.; Tilton, G. R.
Lake Cochise (Willcox Playa): Hevly, R. H., 1
Late Cenozoic volcanism: Sabels, B. E., 2, 3
Magnetite, Sierra Ancha Mts.: Damon, P. E., 9
Metamorphic rocks: Damon, P. E., 1,4
Mogollon Rim: Sabels, B. E., 4
Ore deposits: Damon, P. E., 2,3,6,12, 13; Walker, G. W., 2
Precambrian: Giletti, B. J.
---, Coconino Co.: Damon, P. E., 10
---, diabase differentiates, Gila Co.: Silver, L. T., 1
---, Gila Co.: Damon, P. E., 10; Silver, L. T., 1
---, Older: Aldrich, L. T., I; Damon, P. E., 6, 8
---, Pinal Co.: Damon, P. E., 10
---, Yavapai Co.: Damon, P. E., 10
Radiocarbon dates: Damon, P. E., 7; Shutler, R., Jr.
Research program: Smiley, T. L., I
Ruin granite, Sierra Ancha Mts.: Damon, P. E., 9
San Francisco Mtn. volcanic field: Sabels, B. E., 1,2,3
Sunset Crater, Flagstaff area: Smiley, T. L., 2
Uranium deposits: Walker, G. W., 2
---, Colorado Plateau: Eckelmann, W. R.; Miller, D. S., 3; Stieff, L. R., I
Volcanic rocks: Damon, P. E., 2, 3, 6,12,13

GEOGRAPHIC DATA
Areas: Batschelet, C. E.
Arizona base map, index: Wilson, E. D., 1
Arizona-Mexican boundary: International Boundary Commission

230



GEOGRAPHIC DATA (Continued)
Arizona place names: Barnes, W. c., 2; Granger, B. H.
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Deer Valley, Maricopa Co.: Bluhm, F. I.
Definition of terms: Halpenny, L. C., 2
Dendora area, Maricopa Co.: Armstrong, C. A.; Cahill, J. M., 1;

Johnson, P. W., 4
Desert resources: Bailey, G. E.
Doney Park-Black Bill Park area, Coconino Co.: Feth, 1. H., 10
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Holbrook area, Navajo Co.: Babcock, H. M., 5; Harrell, M. A.
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L. C., 6,7; Harshbarger, J. W., 13; Kister, L. R., 2
Navajo Mts., Navajo Indian Reservation: Brown, S. c., 4
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Mammoth quad., Pinal Co.: Dempsey, W. J., 7,13
Mesa quad., Maricopa Co.: Dempsey, W. J., 2, 14
Nazlini quad., Apache Co.: Frischknecht, F. c., 6
New River SE quad., Maricopa Co.: Dempsey, W. J., 14
Phoenix quad., Maricopa Co.: Dempsey, W. J., 2,14
Prescott-Jerome area, Yavapai Co.: Dempsey, W. J., 6
Toh-Atin Mesa quad., Apache Co.: Frischknecht, F. c., 2
Twin Buttes area, Pima and Santa Cruz Cos.: Anderson, G. E.
Willcox quad., Cochise Co.: Dempsey, W. J., 4,12
Yavapai Co., central: Dempsey, W. J., 8
Yellowstone Canyon quad., Apache Co.: Frischknecht, F. c., 4

Evaporation
United States: Horton, R. E.; Kohler, M. A.

Exploratory wells
General: Stipp, T. F.

Gas wells
General: Stipp, T. F.

Geologic (see also MAPS, Photogeologic)
Apache Co.: Wilson, E. D., 85
Agathla Peak NE quad.: Witkind,l. J., 14
Agathla Peak NW quad.: Witkind, I. J., 13
Agathla Peak SE quad.: Witkind, l. J., 15
Agathla Peak SW quad.: Witkind, I. J., 16
Aravaipa Valley, Pinal and Graham Cos.: Creasey, S. c., 9
Arizona: Arizona Bureau of Mines, 5; Darton, N. H., 13; Wheeler, G. M., 7
---, central and western: Marcou, J., 4
---, cross-sections: Moore, R. T., 5; Wilson, E. D., 91
---, description of project: Shaw, E.
---, igneous rocks, outcrops of: Stipp, T. F.
---, Laramide (Cretaceous and Tertiary) rocks, outcrops of: Arizona

Bureau of Mines, 9
---, Mesozoic rocks, outcrops of: Arizona Bureau of Mines, 7
---, metamorphic rocks, outcrops of: Stipp, T. F.
---, northern: Hayden, F. V.
---, Paleozoic rocks, outcrops of: Arizona Bureau of Mines, 7
---, Precambrian rocks, outcrops of: Arizona Bureau of Mines, 8
---, Quaternary igneous rocks, outcrops of: Arizona Bureau of Mines, 6
---, Tertiary igneous rocks, outcrops of: Arizona Bureau of Mines, 6
Big Maria Mts. NE quad., Yuma Co.: Hamilton, W.
Boot Mesa NE quad.: Witkind, I. J., 10
Boot Mesa NW quad.: Witkind, I. J., 9
Boot Mesa SE quad.: Witkind, I. J., II
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MAPS, Geologic (Continued)
Boot Mesa SW quad.: Witkind, I. J., 12
Bright Angel quad.: Maxson, J. H., 11
Cameron quad.: Akers, J. P., 11
Cochise Co.: Arizona Bureau of Mines, 4
---, southeastern: Cooper, J. R., 5
Cochise quad.: Cooper, J. R., 7
Coconino Co.: Moore, R. T., 4
Colorado Plateau: Finch, W. I., I
Copper Bullion mine, Pima dist., Pima Co.: Wilson, E. D., 57
Copper Butte mine, Pima dist., Pima Co.: Wilson, E. D., 57
Copper Glance mine, Pima dist., Pima Co.: Wilson, E. D., 57
Copper Queen mine, Pima dist., Pima Co.: Wilson, E. D., 57
Cross-Sections, Arizona: Moore, R. T., 5; Wilson, E. D., 91
Dinnehotso NE quad.: Witkind, I. J., 5
Dinnehotso NW quad.: Witkind, I. J., 4
Dinnehotso SE quad.: Witkind, I. J., 6
Dinnehotso SW quad.: Witkind, I. J., 7
Dos Cabezas quad.: Cooper, J. R., 7
Emmett Wash NE quad.: Petersen, R. G., 3
Emmett Wash NW quad.: Petersen, R. G., 6
Fisher Hills quad.: Cooper, J. R., 7
Gila Co.: Wilson, E. D., 80
Globe quad.: Peterson, N. P., 15
Graham Co.: Wilson, E. D., 78
Greenlee Co.: Wilson, E. D., 78
Hagerman and O. K. mines, Cochise Co.: Wilson, E. D., 53
Happy Valley quad.: Moore, B. N., 2
Haunted Canyon quad.: Peterson, D. W., 1
House Rock Spring NE quad.: Wells, J. D., 1
House Rock Spring SE quad.: Wells, J. D., 2
Inspiration quad.: Peterson, N. P., 13
Kaibito Plateau, Coconino Co.: Wanek, A. A.
Klondyke quad.: Simons, F. S., 1
Lake Powell: Kennedy, D.
Maricopa Co.: Wilson, E. D., 77
Mayer quad., NW1!.4: Anderson, C. A., II
Minnie mine, Pima dist., Pima Co.: Wilson, E. D., 57
Moenkopi Plateau, Coconino Co.: Wanek, A. A.
Mohave Co.: Wilson, E. D., 81
Mt. Union quad., NEI/4 : Anderson, C. A., 12
Mule Mts., Cochise Co.: Hayes, P. T.
Navajo Co.: Wilson, E. D., 85
Navajo Indian Reservation and vicinity: Harshbarger, J. W., 16
Navajo-Hopi Indian Reservations: Kiersch, G. A., 8, 9, 14
North America: Stose, G. W., 2
Ord mercury mine, Gila Co.: McAllister, J. F.
Painted Desert, Coconino Co.: Wanek, A. A.
Paria Plateau NE quad.: Petersen, R. G., 2
Paria Plateau SE quad.: Petersen, R. G., 5
Pima Co.: Wilson, E. D., 84
Pinal Co.: Wilson, E. D., 79
Pinal Ranch quad.: Peterson, N. P., 18
Ruby quad.: Webb, B. P.
San Juan Basin: Silver, c., I
San Pedro Valley: Creasey, S. C., 9
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MAPS, Geologic (Continued)
Santa Cruz Co.: Wilson, E. D., 84
Superior quad., western: Peterson, D. W., 5
Tucson quad.: Moore, B. N., 3
United States: Hitchcock, C. H., 1,2; McGee, W. J., 1; Marcou, J., 1; Stose,

G.W., 1
Willcox quad.: Cooper, J. R., 7
Yavapai Co.: Arizona Bureau of Mines, 3
Yuma Co.: Wilson, E. D., 83

Geographic
General: Bancroft, H. H., 1
Lake Powell: Gessel, C. D.
Northern Arizona: Hayden, F. V.

Glacial
North America: Flint, R. F.

Gravity
United States: Lyons, P. L.

Historical
Pima Co.: Roskruge, G. J.

Hydrologic
Papago Indian Reservation: Heindl, L. A., 26

Map interpretation
General: Forrester, J. D., 2

Mineral occurrences
Colorado Plateau, uranium: Finch, W. I., 1; Shoemaker, E. M., 1
General: Arizona Bureau of Mines, 5; Wilson, E. D., 31
Metallic minerals: McCrory, F. J., 1; Wilson, E. D., 41, 74
Navajo-Hopi Indian Reservations, metallic minerals: Kiersch, G. A., 14
Navajo-Hopi Indian Reservations, nonmetallic minerals: Kiersch, G. A., 8, 9
Nonmetallic minerals: McCrory, F. J., 2; Wilson, E. D., 42, 75
Uranium: Stuler, J. E.

Mines and mining districts
General: Wilson, E. D., 43, 88

Mines and patented claims
Santa Cruz Co.: Lenon, R.

Oil wells
General: Stipp, T. F.

Paleogeographic
Cretaceous: Gill, J. R.
Paleozoic: Stoyanow, A. A., 13

Paleotectonic
Jurassic System: McKee, E. D., 50

Photogeologic
AgthlaPeak-l quad.: Ray, R. G., 4
Agathla Peak-2 quad.: Eckstein, W. H.
Agathla Peak-4 quad.: Hackman, R. J., 1
Agathla Peak-8 quad.: Ray, R. G., 5
Buckskin Gulch SE quad.: Minard, J. P., 7
Buckskin Gulch SW quad.: Hackman, R. J., 5
Emmett Wash NE quad.: Detterrnan, J. S., 2
Emmett Wash NW quad.: Minard, J. P., 3
Four Corners area: Wright, M. S., Jr.
Fredonia NE quad.: Morris, R. H., 2
Fredonia NW quad.: Hemphill, W. R.
Fredonia SW quad.: Marshall, C. H., 8
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MAPS, Photogeologic (Continued)
Heaton Knolls NW quad.: Marshall, C. H., 3
House Rock Spring NE quad.: Minard, J. P., S
House Rock Spring NW quad.: Minard, J. P., 6
House Rock Spring SE quad.: McQueen, K., 2
House Rock Spring SW quad.: Pomeroy, J. S., I
Hurricane Clitfs-2 NE quad.: Marshall, C. H., II
Hurricane Clitfs-2 NW quad.: Pomeroy, J. S., 2
Isopach, Monument Valley: Witkind, I. J., 18
Jacob Lake NE quad.: Marshall, C. H., 10
Johnson SE quad.: Detterman, J. S., 5
Johnson SW quad.: Detterman, J. S., 4
Kanab SE quad.: Detterman, J. S., I
Kanab SW quad.: Pillmore, C. L., 4
Lees Ferry NE quad.: McQueen, K., 5
Lees Ferry NW quad.: McQueen, K., 4
Lees Ferry SE quad.: McQueen, K., I
Lees Ferry SW quad.: Detterman, J. S., 3
Lost Spring Mtn. NE quad.: Marshall, C. H., S
Lost Spring Mtn. NW quad.: Marshall, C. H., 6
Lost Spring Mtn. SE quad.: Marshall, C. H., 4
Monument Valley, isopach: Witkind,l. J., 18
Navajo Mtn.-13 quad.: Hackman, R. J., 2
Navajo Mtn.-14 quad.: Hackman, R. J., 4
Navajo Mtn.-IS quad.: Hackman, R. J., 3
Paria Plateau NE quad.: McQueen, K., 3
Paria Plateau NW quad.: Minard, J. P., 2
Paria Plateau SE quad.: Marshall, C. H., 9
Paria Plateau SW quad.: Minard, J. P., I
Paria SW quad.: Olson, A. B.
Setsiltso Springs-3 quad.: Ray, R. G., 1
Setsiltso Springs-4 quad.: Ray, R. G., 2
Setsiltso Springs-5 quad.: Ray, R. G., 3
Shinarump NE quad.: McQueen, K., 6
Shinarump NW quad.: Morris, R. H., I
Short Creek NE quad.: Pillmore, C. L., 2
Short Creek NW quad.: Marshall, C. H., 2
Short Creek SE quad.: Marshall, C. H., 7
Short Creek SW quad.: Marshall, C. H., 1
Springdale SW quad.: Pillmore, C. L., I
Tanner Wash NW quad.: Minard, J. P., 4
Virgin SE quad.: Pillmore, C. L., 3

Pipelines
Oil and gas: Stipp, T. F.

Tectonic
Basin and Range Province: Wilson, E. D., 37
Black Mesa Basin: Doeringsfeld, W. W.; Peirce, H. W., 2
Colorado Plateau: Luedke, R. G.
East Kaibab monocline: Babenroth, D. L.
United States: King, P. B., 2

MAZATZAL REVOLUTION See STRUCTURAL GEOLOGY, Mazatzal
Revolution

MERCURY See METALLIFEROUS MINERAL COMMODITIES, Mercury
MESOZOIC See PALEONTOLOGY, Mesozoic; STRATIGRAPHY, Mesozoic
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METALLIFEROUS MINERAL COMMODITIES See also MINES AND
MINING DISTRICTS

Antimony
General: Joseph, P. E., 7; U.S. Bureau of Mines-U.S. Geological Survey, I;

White,D. E.
Arsenic

General: Tyler, P. M., 2
Beryllium

Baboquivari Mts., Pima Co.: Clark, J. L.
General: Griffitts, W. R.
In unaltered silicic volcanic rocks: Coats, R. R., 2
Non-pegmatitic: Warner, L. A.
Northwestern Arizona: Holmes, G. H., Jr.; Olson, J. C., 1
Southern Arizona: Balla, J. C.

Bismuth
General: Cooper, J. R., 10

Cobalt
Black Hills, Yavapai Co.: Anderson, C. A., IO
General: U.S. Bureau of Mines-U.S. Geological Survey, 4

Copper
Ajo dist., Pima Co.: Dehlinger, M. E.; Dekalb, C., 2; Gilluly, J., 1,4,5,6, 11,

13; Joralemon, I. B., 1; Rickard, T. A., 6; Stewart, L. A., 1
Amargosa mine, Pima dist., Pima Co.: Anderson, C. A., 3; Tainter, S. L., 1
Antler mine, Mohave Co.: Holt, E. B., 4; Romslo, T. M., 2; Wilson, E. D., 51
Apex mine, Coconino Co.: Tainter, S. L., 2
Aravaipa dist., Graham Co.: Ross, C. P., 4
Arizona-Globe property: Cooper, C. M.
Associated minerals: Blake, W. P., 41; Stone, G. H., 1
Bagdad area, Yavapai Co.: Anderson, C. A., 5, 6, 9; Arizona Department of

Mineral Resources, 3; Butler, B. S., 12; Hardwick, W. R., 2, 4;
Yost, H. W.

Banner dist., Gila Co.: Ross, C. P., 5
Big Bug dist., Yavapai Co.: Anderson, C. A., 10
Bisbee (Warren) dist., Cochise Co.: Arizona Department of Mineral Resources,

9; Billingsley, P., 4; Brinsmade, R. B., 1; DeKalb, C., 3; Douglas, J., 4, 6,
7; Goodwin, J. C.; Notman, A., 1; Ransome, F. L., 3,4,5,7,8,9,17;
Rove, O. N., 1,2; Sherman, G., 1,2; Tenney, J. B., 1,2,8; Tovote, W.
L., 4; Trischka, c., 2, 4,5,6,7; Ziesmer, H. M., 1,2

Black Hills dist., Yavapai Co.: Anderson, C. A., 10
Bradshaw Mts. quad., Yavapai Co.: Lindgren, W., 16
Carbonate from mine water: Wilson, P. D., 3
Carrizo Mts., Apache Co.: Mayo, E. B., 1
Casa Grande dist., Pinal Co.: Tenney, J. B., 9
Castle Dome, Gila Co.: Arizona Department of Mineral Resources, 10; Engi-

neering and Mining Journal, 2; Peterson, N. P., 8,10,12
Cerbat Mts., Mohave Co.: Hernon, R. M., 3; Schrader, F. C., I, 3, 11,12
Cherry Creek dist., Yavapai Co.: Anderson, C. A., 10
Childs-Aldwinkle mine, Pinal Co.: Kuhn, T. H., 1
Chloride quad., Mohave Co.: Thomas, B. E., 4
Christmas mine, Gila Co.: Eastlick, J. T.; Knoerr, A.; Peterson, N. P., 5, 17;

Tainter, S. L., 4
Clifton, Greenlee Co.: Douglas, J., 1; Henrich, C., 1
Clifton-Morenci dist., Greenlee Co.: Butler, B. S., 11; Lindgren, W., 2, 4,7,8,

9; Ransome, F. L., 10; Reber, L. E., Jr., 1;Tovote, W. L., 3
Colorado Plateau: Fischer, R. P., 1,4
Colorado River: Hately, J. G.
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METALLIFEROUS MINERAL COMMODITIES, Copper (Continued)
Copper Basin dist., Yavapai Co.: Blake, W. P., II; Johnston, W. P., 1,2
Copper Butte mine, Mineral Creek dist., Pinal Co.: Phelps, H. D.; Probert,

F. H., 3; Wilson, E. D., 44
Copper Canyon dist., Navajo Indian Reservation: Reinhardt, E. V., 1
Copper Cities mine, Gila Co.: Hardwick, W. R., 6
Copper Creek Basin, Pinal Co.: Higgins, E., 3; Kuhn, T. H., 1,2,3,4
Copper Giant mine, Ajo area, Pima Co.: Romslo, T. M., 5
Copper pitch ore: Guild, F. N., II
Courtland-Gleeson region, Cochise Co.: Wilson, E. D., 4
Cunningham Pass, Yuma Co.: Tovote, W. L., II
Cuprite dist., Pima Co.: Lee, C. A.
Detrital deposits: Tovote, W. L., 9
Disseminated deposits: Locke, A., 3
EI Tiro mine, Silver Bell, Pima Co.: Shoemaker, A. H., I
Emerald Isle deposit, Mohave Co.: Searls, F., Jr.
Esperanza mine, Pima Co.: Curtis, C. H.; Schmitt, H. A., 6; Tainter, S. L., I
Fluxing ore: Mining World, 40
Garnet Ridge, Navajo-Hopi Indian Reservations: Mayo, E. B., I
General: Arizona Department of Mineral Resources, 8, 23, 24; Blake, W. P., 2;

Cosulich, B.; Croston, J. J., 2; Douglas, J., 2, 3; Douglas, W., I; Elsing,
M. J., 3,4,5; Everhart, D. L., I; Finlay, J. R., I; Fulton, C. H.; Gardner,
E. D., 3; Joseph, P. E., 8; Keyes, C. R., 6,7; Kinkle, A. R., Jr.; Lindgren,
W., 12; Notman, A., 3; Parsons, A. B., I, 3; Raymer, R. G.; Rose, L.;
Schmitt, H. A., 5, 7; Tenney, J. B., 6, 10; Tolman, C. F., Jr., 7; Tovote,
W. L., 10, 12; U.S. Bureau of Mines-U.S. Geological Survey, 5; Wendt,
A.F.

Globe dist., Gila Co.: Graichen, W.; Peterson, N. P., 19,20; Ransome, F. L., 2,
6,14, IS, 17,25; Tolman, C. F., Jr., 8; Tovote, W. L., 8

Globe-Kelvin dist., Gila Co.: Higgins, E., 1
Grand Gulch dist., Mohave Co.: Hill, J. M., 6
Harshaw dist., Santa Cruz Co.: Kartchner, W. E.
Helvetia dist., Pima Co.: Creasey, S. c., 1,7
Hiltano Camp, Empire Mts., Pima Co.: Feiss, J. W.
History of the industry: Furness, J. W.; Parsons, A. B., 2
Inspiration mine, Gila Co.: Hardwick, W. R., 8; Honeyman, P. D., 1; Stoddard,

A.C.,I
Iron King mine, Yavapai Co.: Mills, H. F., 1,2,3
Jerome area, Yavapai Co.: Anderson, C. A., 10; DeWolf, W. P., 2; Finlay, J. R.,

2; Lindgren, W., 16; Reber, L. E., Jr., 2, 3; Rice, M.; Rickard, T. A., 3, 7;
Staunton, W. F., I

Johnson Camp, Cochise Co.: Hardwick, W. R., I; Heineman, R. E. S., I; Scott,
W.A.,3

Kaibab Plateau: Jennings, E. P.; Lunt, H. F.
Kay mine, Maricopa Co.: Weed, W. H., II
Keystone mine, Cochise dist., Cochise Co.: Romslo, T. M., 3
Lake Shore mine, Pinal Co.: Freeman, G. A.; Romslo, T. M., 4
Leached outcrops: Blanchard, R.; Locke, A., I
Limestone replacement deposits: Garrels, R. M., 1
Little Dragoon Mts., Cochise Co.: Enlows, H. E., I
Little Hill mine, Pinal Co.: Mining World, 40
Lorna Prieta mine, Copper Basin dist., Yavapai Co.: Anderson, C. A., 2
Low grade deposits: Tolman, C. F., Jr., 9
Magma mine, Superior, Pinal Co.: Browning, W. C.; Engineering and Mining

Journal, 2; Ettlinger, LA., 2; Foraker, C. B.; Scott, W. A., 2; Short, M.
N., 3,4; Snow, F. W.; Webster, R. N.
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METALLIFEROUS MINERAL COMMODITIES, Copper (Continued)
Marginal deposits: Arizona Department of Mineral Resources, I
Mesothermal veins and replacements: Hart, L. H.
Metcalf dist., Greenlee Co.: Scotland, P. B.
Miami dist., Gila Co.: Engineering and Mining Journal, 2; Herrick, R. L., 2, 3;

Maclennan, F. W., 2; Ransome, F. L., 17,25; Rice, C. T.; Weed, W. H., 6
Miami-Inspiration mine, Gila Co.: Arizona Department of Mineral Resources,

6, 10; Reed, E. F.; Rubly, G. R.; Tolman, C. F., Jr., 5.
Mineral Hill mine, Pima dist., Pima Co.: Storms, W. R.
Mineralogy of ores: Schwartz, G. M., 1,2,3,4,5,7,8
Mines: Weed, W. H., 1,2.3,10,11
Mission mine, Pima Co.: Engineering and Mining Journal, 4; Richard, K. E., 2;

Skillings, D. N., Jr., 2
Mohave Co.: Schrader, F. C., II, 12
Monument Valley: Mayo, E. B., I
Morenci dist., Greenlee Co.: Arizona Department of Mineral Resources, 4, 10;

Hardwick, W. R., 3; Henrich, c., 2; Hoagland, J., 4. 5; Lawson, W. C.
Mountain Queen, Swisshelm Mts., Cochise Co.: Loring, W. B.
Navajo Country: Gregory,H.E., 10
Navajo-Hopi Indian Reservations: Kiersch, G. A., 14
New Cornelia mine. Ajo, Pima Co.: American Institute of Mining and Metal-

lurgical Engineers, 2; Arizona Department of Mineral Resources, 5, 10;
Hardwick, W. R., 5; Ingham, G. R.

Northern Arizona: Baroch, C. T.; Brinsmade, R. B., 2
Old Dominion mine, Globe, Gila Co.: Lausen, C., I; Shoemaker, A. H., 2
Old Hat dist., Pima Co.: Peterson, N. P., 4
Old Reliable mine, Pinal Co.: Denton, T. c.. 2
Open-pit mining: Fenzi, W. E.
Palomas Range, Yuma Co.: Keyes, C. R., 26
Payson area, Gila Co.: Lausen, c., 2
Peach-Elgin deposit, Helvetia dist., Pima Co.: Heyman, A. M.
Permian beds: Emmons, S. F., 3
Phelps Dodge prospects: Engineering and Mining Journal, 3
Pima dist., Pima Co.: Anderson, C. A., 3; Huff, L. C., 5
Pima mine, Pima Co.: American Institute of Mining and Metallurgical Engi-

neers, 2; Heinrichs, W. E., Jr. I; Journeay, J. A.; Thurmond, R. E., 1, 2,
3,4

Pine Springs, Navajo-Hopi Indian Reservations: Mayo, E. B., I
Piute-Nokai-Copper Canyons, Navajo-Hopi Indian Reservations:

Mayo, E. B., I
Planet mines, Yuma Co.: McCarn, H. L.
Porphyry deposits: Channing, J. P.; Creasey, S. c., 8; Parsons, A. B., I, 3;

Schwartz, G. M., 12; Tovote, W. L., 6; Trischka, c., 8; Wishaw, Q. G.
Porphyry pipe deposits: Weed, W. H., 8
Ray dist., Pinal Co.: Arizona Department of Mineral Resources, 7, 10; Clarke,

O. M., Jr., 1; Clifford, J.D.; Herrick, R. L., 1; Hill, A.; Hoyt, C. L.;
Jack ling, D. C., 1,2,3; Ransome, F. L., 17,25,28; Tolman, C. F., Jr., 4;
Truesdell. W. H.; Weed, W. H., 5

Red beds: Bains, T. H.; Emmons, S. F., 4
Ridenour mine, Hualapai Indian Reservation, Coconino Co.: Miller, R. D.
Riverview mine, Coconino Co.: Chenoweth, W. L., 3
Rosemont area, Pima Co.: Thomas, W. L.
Saddle Mtn. dist., Pinal Co.: Ross, C. P., 5
Safford area, Graham Co.: Cook, A.
St. George mine, Cochise dist., Cochise Co.: Romslo, T. M., 3
San Carlos Indian Reservation: Bromfield, C. S., 3, 4
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METALLIFEROUS MINERAL COMMODITIES, Copper (Continued)
San Manuel mine, Pinal Co.: Arizona Department of Mineral Resources, 9;

Buchanan, J. F.; Chapman, T. L.; Dale, V. B., 4; Goss, W. P., I, 2;
Hazen, S. W., Jr.; Schwartz, G. M., 9, II, 13, 16; Steele, H. J., I, 2;
Warren, H. V. 2; Wilson, E. D., 50; Wilson, L. K.

San Xavier mine, Pima Co.: Duff, G. J.; Irwin, G. W.; Wilson, C. A.
Sandstone deposits: Fischer, R. P., 5
Santa Rita and Patagonia Mts.: Schrader, F. C.; 7,8, 14
Schist deposits: Crampton, T. H. M.
Sedimentary deposits: Finch, J. W., 1,2; Fischer, R. P., 2
Silver Bell dist., Pima Co.: Arizona Department of Mineral Resources, 9;

Buseck, P. R.; Hardwick, W. R., 7; Richard, K. E., I; Stewart, C. A., 2,
3; Tolman, C. F., Jr., 6

Southern Arizona: Tolman, C. F., Jr., 3
Stanley dist., Graham Co.: Ross, C. P., 4
Sullivan mine, Cochise Co.: Kumke, C. A., 1; Wilson, E. D., 49
Sunshine mine area, Sierrita Mts., Pima Co.: Higdon, C. E.
Superior dist., Pinal Co.: Ransome, F. L., 20; Short, M. N., 3,4; Steele, H. J., 3
Superior and Boston mine: Herrick, R. L., 4
Swisshelm dist., Cochise Co.: Galbraith, F. W., 9
Tennessee-Schuylkill mine, Wallapai dist., Mohave Co.: Garrett, S. K.
Triassic beds: Emmons, S. F., 3
Turquoise dist., Cochise Co.: Ransome, F. L., 16, 18
Twin Buttes dist., Pima Co.: Brown, R. L.; Cummings, J. B., 3;

Skillings, D. N., Jr., 1
United Verde mine, Yavapai Co.: Quayle, T. W.; Smith, H. D. W., 1;

Tally, R. E., 1
United Verde Extension mine, Yavapai Co.: D'Arcy, R. L.
Vekol Mts., Pinal Co.: Carpenter, R. H., I; Higgins, E., 4

Verde (Jerome) dist., Yavapai Co.: Douglas, J. S.; Mills, C. E., 1;
Smith, H. D. W., 1,2

Washington camp, Santa Cruz Co.: Crosby, W. O.
White Mesa dist., Coconino Co.: Hill, J. M., 5; Mayo, E. B., 1; Read, C. B., 1
Yuma Co.: Higgins, E., 2
Zonia rnine, Yavapai Co.: Kumke, C. A., 2

General
Bateman, A. M., 3; Blake, W. P., 18; Burnham, C. W.; Crabtree, E. H.; Dunning,

C. H., I, 3; Emmons, W. H., 3; Gabrielson, C. W.; Hamilton, P.; Joseph,
P. E., 11; McCrory, F. S., 1; Mineral Industry; Mineral Resources of the
United States; Mowry, S., 1,2; Olson, G. G.; Probert, F. H., 2; Reagan,
A. B., 23; Sanford, S.; Schrader, F. C., 2, 13; Simmons, W. W., 2; Tonge,
T.; Tuck, F. J., 1; U.S. Bureau of Mines, 2; Whitney, J. D., 1; Wilson, E.
D., 36,41,74,90; Zimmerman, J.

Gold
Ajo dist., Pima Co.: Gilluly, J., 1,4,5,6, II, 13
Allison mine, Baboquivari Mts., Pima Co.: Worcester, A. W.
Bagdad area, Yavapai Co.: Anderson, C. A., 9
Banner dist., Gila Co.: Ross, C. P., 5
Big Bug dist., Yavapai Co.: Anderson, C. A., 10
Big Jim mine, Oatman, Mohave Co.: Johnson, C. H.
Black Canyon area, Yavapai Co.: Guiteras, J. R.
Black Hills dist., Yavapai Co.: Anderson, C. A., 10
Black Mts., Mohave Co.: Gardner, E. D., 2
Bradshaw Mts. area, Yavapai Co.: Lindgren, W., 16
Calizona placers: Hedburg, E., 1
Carrizo Mts.: Haskell, H. S.

249



METALLIFEROUS MINERAL COMMODITIES, Gold (Continued)
Casa Grande dist., Pinal Co.: Tenney, J. B., 9
Cerbat Mts., Mohave Co.: Hernon, R. M., 3; Schrader, F. c., 1,3, II, 12
Cherry Creek dist., Yavapai Co.: Anderson, C. A., 10; Holt, E. B., 2; Lindgren,

W., 10, 16; Reid, J. A., 1,2
Childs-Aldwinkle mine, Copper Creek, Pinal Co.: Kuhn, T. H., 1
Chloride dist., Mohave Co.: Thomas, B. E., 4
Cleveland mine area, Gila Co.: Simmons, W. W., 1
Commonwealth mine, Cochise Co.: Scott, W. A., 4; Smith, L. A.
Congress mine, Yavapai Co.: Staunton, W. F., 3
Copper Creek area, Bunker Hill dist., Pinal Co.: Kuhn, T. H., 2,3,4
Copper ores, associated with: Elsing, M. J., 4
Courtland-Gleeson region, Cochise Co.: Wilson, E. D., 4
Dives and Gold Ridge groups, Dos Cabezas, Cochise Co.: Shields, J. C., Jr.
Doctor Thorne mine: Clark, C. M., 3
Dos Cabezas area, Cochise Co.: Land, G.
Epithermal deposits: Nolan, T. B., 1
Fortuna mine, Yuma Co.: Blake, W. P., 17
General: Emmons, W. H., 4; Fulton, C. H.; Heineman, R. E. S., 4; Koschmann,

A. H.; Lindgren, W., 1, 12, 15; Lock, A G.; Pratt, J. H., 1; Wilson, E. D.,
17, 18

Globe dist., Gila Co.: Graichen, W.
Gold Mtn., Galiuro Mts.: Blake, W. P., 32
Gold Road dist., Mohave Co.: Bancroft, H., 5; Ritter, E. A.; Tovote, W. L., 1
Golden Belt mine, Yavapai Co.: Minton, D. c., Jr.
Grand Wash Cliffs, Mohave Co.: Schrader, F. c., 1,3, II, 12
Greaterville placers: Hill, J. M., 1
Greens Valley dist., Gila Co.: Hedburg, E., 2
Herron and Laster lease, Superior, Pinal Co.: Gardner, E. D., 1
Hiltano Camp, Empire Mts., Pima Co.: Feiss, J. W.
Idaho mine, Oro Blanco dist., Santa Cruz Co.: Warren, H. V., 1
Iron King mine, Yavapai Co.: Mills, H. F., 1,2; Schwartz, G. M., 10
Jerome area, Yavapai Co.: Anderson, C. A., 10; Lindgren, W., 16
Katherine dist., Mohave Co.: DeWolf, W. P., 5; Lausen, C., 9,10,12
Kofa Mts., Yuma Co.: Jones, E. L., Jr., 2
LaPaz placer dist.: Hunter, A. M.
Lees Ferry, Coconino Co.: Haskell, H. S.; Phoenix, C. A., 5
Lost Dutchman mine: Clark, C. M., 4
Mammoth mining camp area, Pinal Co.: Peterson, N. P., 1,2,3
Mariquita mine: Clark, C. M., 2
Martinez dist., Yavapai Co.: Barth, C. G., Jr.
Midnite Test mine, Groom Creek dist., Yavapai Co.: Russell, A L.
Mohave Co.: Schrader, F. C., 11, 12
Money Metals mine, Yavapai Co.: Sparkes, G. M., 3
Mountain Queen area, Swisshelm Mts., Cochise Co.: Loring, W. B.
Navajo Country: Gregory, H. E., 10
Navajo-Hopi Indian Reservations: Haskell, H. S.; Kiersch, G. A, 14
Oatman dist., Mohave Co.: Boericke, W. F.; Burgess, J. A., 2, 3; Doman, R. S.;

Lausen, c., 9, 10, 12; Probert, F. H., 5; Ransome, F. L., 29; Rickard, T.
A, 5; Ritter, E. A; Schwartz, G. M., 10; Scott, W. A, 1; Tovote,
W. L., 1

Occurrence in granite and plutonic rocks: Blake, W. P., 16
Octave mine, Yavapai Co.: Wilson, E. D., 22
Oro Blanco dist., Santa Cruz Co.: Milton, M. C.
Patagonia Mts., Santa Cruz Co.: Schrader, F. c., 7, 8, 14
Payson area, Gila Co.: Lausen, C., 2
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METALLIFEROUS MINERAL COMMODITIES, Gold (Continued)
Pearce dist., Cochise Co.: Endlich, F. M.
Pilgrim mine, Mohave Co.: Hastings, E. F.
Placer deposits: Allen, M. A., 8, 9; Carter, T. L., 1, 2; DeWolf, W. P., I; Hed-

burg, E., I; Hill, J. M., I; Hunter A. M.; Keiser, W. G.; Konselman,
A. S.; McClure, F. G.; Plummer, W. L.; Root, W. A., 2; Webber, B. N.,
5; Wilson, E. D., 7, 14, 16,73,89

Plomosaplacers: Plummer, W. L.
Quartzsite area, Yuma Co.: Jones, E. L., Jr., I;Keiser, W. G.
Quijotoa Mts., Pima Co.: Gebhardt, R. c., Stephens, B. A.
Revaluation, effects of: Croston, J. J., I
River Range, Mohave Co.: Holt, E. B., I
Saddle Mtn. dist., Gila Co.: Ross, C. P., 5
Salome area, Yuma Co.: Reedall, H. C.
Santa Rita Mts., Pima Co.: Root, W. A., 2; Schrader, F. C., 7,8, 14
Shinarump formation: Lawson, A. C.
Swisshelm dist., Cochise Co.: Galbraith, F. W., 9
Tennessee-Schuylkill mine: Garrett, S. K.
Tom Reed mine, Mohave Co.: Ritter, E. A.
Tombstone area, Cochise Co.: Butler, B. S., 8, 9; Tenney, J. 8., II
Tres Amigos veins: Keyes, C. R., 23
United Verde mine: Tally, R. E., 1
Vekol Mts., Pinal Co.: Carpenter, R. H., 1
Vulture mine, Maricopa Co.: Defty, W. E., I; Hutchinson, W. S.; Purington,

C.W.
Wallapai dist., Mohave Co.: Thomas, B. E., 1,2,4
Weaver dist., Yavapai Co.: Barth, C. G., Jr.
Wickenburg area, Maricopa and Yavapai Cos.: Metzger, O. H.
Yavapai Co.: DeWolf, W. P., 1,4
Yuma Co., southern: Wilson, E. D., 15

Iron
Apache deposit, Navajo Co.: Stewart, L. A., 3
Bibliography: Luttrell, G. W.
Canyon Creek, Ft. Apache Indian Reservation: Burchard, E. F., I
Christmas area, Gila Co.: Wilden, C. R., I, 2
Eurekadist., Yavapai Co.: Ball. S. H., I
General: Blake, W. P., 3,4; Carr, M. S.; Dutton, C. E.; Harrer, C. M.; Hayes,

C. W.; Jones, C. C.; Joseph, P. E., 9; Julihn, C. E.
New Planet deposit, Yuma Co.: Cummings, J. B., 2
Pikes Peak, dist., Maricopa Co.: Farnham, L. L., I
Planet dist., Yuma Co.: Upham, W. E.; Wilson, E. D., 46
Plomosa dist., Yuma Co.: Keyes, C. R., 25
San Carlos Indian Reservation: Bromfield, C. S., 3, 4

Lead
Antler mine, Mohave Co.: Holt, E. B., 4
Aravaipa dist., Graham Co.: Denton, T. C., 3; Ross, C. P., 4;

Wilson, E. D., 48, 60
Bagdad area, Yavapai Co.: Anderson, C. A., 7, 9
Banner dist., Gila Co.: Ross, C. P., 5; Wilson, E. D., 68
Big Bug dist., Yavapai Co.: Anderson, C. A., 10
Bisbee dist., Cochise Co.: Bishop, H. J.; Hogue, W. G., 2
Black Hills dist., Yavapai Co.: Anderson, C. A., 10
Bridal Veil mines, Cataract Canyon, Coconino Co.: Ferris, H. A.
Castle Dome dist., Yuma Co.: Holt, E. B., 3; Wilson, E. D., 70
Cerbat Mts., Mohave Co.: Hernon, R. M., 3; Schrader, F. C., I, 3, II, 12
Chloride quad., Mohave Co.: Thomas, B. E., 4

251



METALLIFEROUS MINERAL COMMODITIES, Lead (Continued)
Copper Basin dist., Yavapai Co.: Johnston, W. P., 1,2
Courtland-Gleeson region, Cochise Co.: Wilson, E. D., 4
Curtin or Humphrey mine, Gila Co.: Wilson, E. D., 68
Dragoon Mts., Cochise Co.: Wilson, E. D., 65
Empire dist., Pima Co.: Wilson, E. D., 67
General: Bain, H. F.; Callaway, H. M.; Fulton, C. H.; Joseph, P. E., 10; Lind-

gren, W., \2; McKnight, E. T., I, 2; U.S. Bureau of Mines-U.S. Geo-
logical Survey, 2; Wilson, E. D., 55, 58

Globe-Miami dist., Gila Co.: Peterson, N. P., 9
Harshaw dist., Santa Cruz Co.: Kartchner, W. E.
Hilltop mine, Cochise Co.: Brittain, R. L.
Hiltano Camp, Empire Mts., Pima Co.: Feiss, J. W.
Huachuca Mts., Cochise Co.: Wilson, E. D., 66
Iron King mine, Yavapai Co.: Creasey, S. c, 4, 5; Mills, H. F., I, 2, 3,4;

Roberts, H. M.
Jerome area, Yavapai Co.: Anderson, C. A., 10
Johnny Bull-Silver Knight property, Mohave Co.: Tainter, S. L., 3
Johnson Camp, Cochise Co.: Baker, A., 3d, I; Cooper, J. R., I, 2
Klondyke quad., Graham and Pinal Cos.: Simons, F. S., 5
Mammoth area, Pinal Co.: Creasey, S. C., 3
Map showing location of deposits: McKnight, E. T., 2
Mohave Co.: Schrader, F. C., II, 12
Montana mine, Ruby dist., Santa Cruz Co.: Fowler, G. M., 1,2
Mountain Queen area, Swisshelm Mts., Cochise Co.: Loring, W. B.
Mowry mine, Santa Cruz Co.: Brinsmade, R. B., 3; Prout, J. W.; Smith, G. E.
Patagonia Mts., Santa Cruz Co.: Schrader, F. c., 7, 8, 14
Pima dist., Pima Co.: Wilson, E. D., 59
Production summary: Wilson, E. D., 64
Saddle Mtn. dist., Pinal Co.: Ross, C. P., 5
San Xavier mine, Pima Co.: Duff, G. J.; Irvin, G. W.; Wilson, C. A.
Santa Rita Mts., Pima and Santa Cruz Cos.: Schrader, F. c., 7,8, 14
Silver and Eureka dists., Yuma Co.: Wilson, E. D., 69
Stanley dist., Graham Co.: Ross, C. P., 4
Superior area, Pinal Co.: Wilson, E. D., 61
Swisshelm dist., Cochise Co.: Galbraith, F. W., 9
Tennessee-Schuylkill mine: Garrett, S. K.
Tombstone area, Cochise Co.: Brinsmade, R. B., 4; Butler, B. S., 8,9; Church,

J. A., 1,2; Tenney, J. B., 11
Wallapai dist., Mohave Co.: Dings, M. G.; Haury, P. S., 2;

Thomas, B. E., I, 2, 4
Yuma Co., southern: Wilson, E. D., 15

Lithium
General: Norton, J. J.
Wickenburg area, Maricopa Co.: Jahns, R. H., 2, 3

Magnesium
Boulder (Hoover) Dam area: Schlocker, J.
Dolomite deposits: Weitz, J. H.
General: Davis, R. E., 2; Wilson, E. D., 33

Manganese
Adams and Woody properties, Coconino Co.: Potter, G. M.
Artillery Mts. region, Mohave Co.: Elkins, D. A.; Head, R. E., 1; Kumke, C. A.,

4; Lasky, S. G., 1,2,3; Sanford, R. S.; Wilson, E. D., 62
Bisbee dist., Cochise Co.: Ransome, F. L., 26
Chuska Mts. area, Apache Co.: Mayo, E. B., 2
Colorado River desert region: Jones, E. L., Jr., 3
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METALLIFEROUS MINERAL COMMODITIES, Manganese (Continued)
Cow Springs area, Navajo-Hopi Indian Reservations: Mayo, E. B., 2
Eastern Arizona: Farnham, L. L., 3
Fort Defiance quad., Apache Co.: Allen, J. E.
General: Agey, W. W.; Allen, M. A, 1; Crittenden, M. S.; DeVaney, F. D.;

Harder, E. C., 1,2; Hewett, D. F., 3; Jones, E. L., Jr., 4; Joseph, P. E.,
1; Ridgway, R. H.; Romslo, T. M., 1; U.S. Bureau of Mines-U.S. Geo-
logical Survey, 6; Wilson, E. D., 10,28; Woodbridge, D. E., 2

Hydrothermal deposits: Hewett, D. F., 5
Lake Mead region: McKelvey, V. E., 1
Lukachukai-Carrizo Mts. area, Apache Co.: Mayo, E. B., 2
Maggie Canyon area, Mohave Co.: Kumke, C. A., 4
Maricopa Co.: Fillo, P. V.
Markets: Coupal, J. S., 2
Mogollon Rim, Coconino Co.: Silver, C., 3
Navajo-Hopi Indian Reservations: Kiersch, G. A, 14; Mayo, E. B., 2
Oxide deposits: Hewett, D. F., 7,8
Reymert mine, Pinal Co.: Blauvelt, H., 1
Sedimentary deposits: Hewett, D. F., 4
Sonsela Buttes, Navajo-Hopi Indian Reservations: Mayo, E. B., 2
Tombstone area, Cochise Co.: Goodale, C. W., 1; Needham, A. B.; Ransome,

F. L., 26; Rasor, C. A, 3
Western Arizona: Farnham, L. L., 2
Winkelman area, Pinal Co.: Dean, K. C.

Mercury
Bibliography: Ebner, M. J.
Central western Arizona: Bancroft, H., 1
Copper Basin dist., Yavapai Co.: Johnston, W. P., 1,2
Dreamy Draw mine, Phoenix Mts., Maricopa Co.: Hartman, E. W.
General: Joseph, P. E., 4; Lausen, C., 4; Pennington, J. W.; Ross, C. P., 6;

Schuette, C. N., 1,2; Von Bernewitz, M. W.; Wilson, E. D., 29; Wolcott,
H.N.,1

Lees Ferry, Coconino Co.: Lausen, C., 11; Phoenix, D. A, 5
Map of occurrences: Bailey, E. H.
Mazatzal Mts.: Faick, J. N., 1; Hummel, K.; Ransome, F. L., 21
Navajo-Hopi Indian Reservations: Kiersch, G. A, 14
Occurrences: Bancroft, H., 2
Ordmine, Mazatzal Mts.: Faick, J. N., 1; McAllister, J. F.
Phoenix Mts., Maricopa Co.: Arizona Mining Journal, 26; Schrader, F. C., 15
Shylock mine, Black Hills, Yavapai Co.: Anderson, C. A, 10

Molybdenum
Amargosa mine, Pima dist., Pima Co.: Anderson, C. A, 3; Tainter, S. L., 1
Bunker Hill dist., Pinal Co.: Kuhn, T. H., 2, 3, 4
Childs-Aldwinkle mine, Copper Creek dist., Pinal Co.: Butler, B. S., 15; Kuhn,

T.H., I
Copper Basin dist., Yavapai Co.: Anderson, C. A, 2; Johnston, W. P., 1,2
General: Hess, F. L., 4; Horton, F. W.; Joseph, P. E., 2; Kahlmeier, C. M.;

McInnis, W.; Petar, A. V., 2
Glove mine, Santa Cruz Co.: See, J. M.
Hualapai Mts., Mohave Co.: Wickes, L. W.
Lorna Prieta mine, Copper Basin, Yavapai Co.: Anderson, C. A., 2
Mammoth mining camp area, Pinal Co.: Peterson, N. P., 1,2,3
Pima dist., Amargosa mine, Pima Co.: Anderson, C. A., 3; Tainter, S. L., 1
Santa Rita and Patagonia Mts., Pima and Santa Cruz Cos.: Schrader, F. C., 4
Wulfenite: King, J. B.
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METALLIFEROUS MINERAL COMMODITIES, Molybdenum (Continued)
Niobium

General: Parker, R. L.
Platinum

General: Blake, W. P., 27
Radium

General: Butler, G. M., 16
In ground water: Scott, R. c., 1,2
Sedimentary deposits: Hess, F. L., 5

Selenium
In sulfides: Coleman, R. G.
In uranium deposits: Davidson, D. F.

Silver
Ajodist.,PimaCo.: Gilluly,J., 1,4,5,6, 11, 13
Allison mine, Baboquivari Mts., Pima Co.: Worcester, A. W.
Aravaipa and Stanley dists., Graham Co.: Ross, C. P., 4
Ash Peak mine, Greenlee Co.: Lines, H. L.
Bagdad area, Yavapai Co.: Anderson, C. A., 9
Bannerdist., Gila Co.: Ross, C. P., 5
Big Bug dist., Yavapai Co.: Anderson, C. A., 10
Black Hills dist., Yavapai Co.: Anderson, C. A., 10
Bradshaw Mts. quad., Yavapai Co.: Lindgren, W., 16
Bunker Hill dist., Pinal Co.: Kuhn, T. H., 2,3,4
Casa Grande dist., Pinal Co.: Tenney, J. B., 9
Cerbat Mts., Mohave Co.: Hernon, R. M., 3; Schrader, F. C., 1,3,11,12
Cerro Colorado dist., Pima Co.: Jones, R. D.
Cherry Creek dist., Yavapai Co.: Anderson, C. A., 10
Childs-Aldwinkle mine, Copper Creek dist., Pinal Co.: Kuhn, T. H., 1
Chloride quad., Mohave Co.: Thomas, B. E., 4
Commonwealth mine, Pearce, Cochise Co.: Scott, W. A., 4; Smith, L. A.
Copper Basin dist., Yavapai Co.: Johnston, W. P., 1,2
Copper Creek dist., Pinal Co.: Kuhn, T. H., 2, 3,4
Courtland-Gleeson region, Cochise Co.: Wilson, E. D., 4
Epithermal precious metal deposits: Nolan, T. B., 1
General: Anderson, A. D.; Blake, W. P., 2; Fulton, C. H.; Guild, F. N., 7;

Lindgren, W., 12, 15; McKnight, E. T., I; Pumpelly, R., 1,4; Rornslo,
T. M., I; Wilson, E.

Globe area, Gila Co.: King, J. S.
Gold Road, Oatman, Mohave Co.: Bancroft, H., 5
Harshaw dist., Santa Cruz Co.: Kartchner, W. E.
Hilltop mine, Cochise Co.: Brittain, R. L.
Hiltano Camp, Empire Mts., Pima Co.: Feiss, J. W.
Idaho mine, Oro Blanco dist., Santa Cruz Co.: Warren, H. V., 1
In Arizona copper ores: Elsing, M. J., 4
Iron King mine, Humboldt, Yavapai Co.: Mills, H. F., 1,2,3,4
Jerome area, Yavapai Co.: Anderson, C. A., 10; Lindgren, W., 16
Mohave Co.: Schrader, F. c., 11, 12
Montana mine, Oro Blanco dist., Santa Cruz Co.: Fowler, G. M., 1,2; Warren,

H.V., I
Mountain Queen area, Swisshelm Mts., Cochise Co.: Loring, W. B.
Mowry mine, Patagonia Mts., Santa Cruz Co.: Brinsmade, R. B., 3; Prout,

J. W.;Smith, G. E.
Oatman dist., Mohave Co.: Scott, W. A., 1
Octave mine, Yavapai Co.: Wilson, E. D., 22
Ores, origin of in arid regions: Keyes, C. R., 10
Pearce dist., Cochise Co.: Endlich, F. M.
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METALLIFEROUS MINERAL COMMODITIES, Silver (Continued)
Quijotoa Mts., Pima Co.: Gebhardt, R. C.
Resources: Lindgren, W., 12
Reymert mine, Pinal Co.: Blauvelt, H., I
Richmond Basin area, Gila Co.: Bishop, O. M.; Rose, D.
Rosemont area, Pima Co.: Thomas, W. L.
Saddle Mtn. dist., Gila Co.: Ross, C. P., 5
Santa Rita and Patagonia Mts., Pima and Santa Cruz Cos.: Schrader, F. c.,

7,8,14
San Xavier mine, Pima Co.: Duff, G. J.; Wilson, C. A.
Sedimentary deposits: Fischer, R. P., 2
Silver King mine, Pinal Co.: Blake, W. P., 10; Clark, C. M., I; Galbraith,

F.W.,I
Stanley dist., Graham Co.: Ross, C. P., 4
Swisshelm dist.: Cochise Co.: Galbraith, F. W., 9
Tip Top dist., Bradshaw Mts., Yavapai Co.: Ensign, O. A.
Tombstone dist., Cochise Co.: Brinsmade, R. B., 4; Butler, B. S., 8, 9; Church,

J. A., 1,2; Goodale, C. W., I; Tenney, J. B., II
United Verde mine, Yavapai Co.: Tally, R. E., I
Vekol Mts., Pinal Co.: Carpenter, R. H., I
Wallapai dist., Mohave Co.: Thomas, B. E., 1,2,4
Yuma Co., southern: Wilson, E. D., 15

Strontium
General: Schreck, A. E.

Tantalum
General: Parker, R. L.

Tellurium
General: Everett, F. D.

Thorium
Bibliography: Cooper, M., 13; Soister, P. E.
General: Anthony, J. W., I; Moore, R. T., I; Olson, J. C., 2

Titanium
Bibliography: Lawthers, R. L.
Occurrences: Rogers, C. L.
San Juan Basin area: Murphy, J. F.
Titaniferous magnetites, Eureka dist., Yavapai Co.: Singewald, J. T., Jr.

Tungsten
Acquarius Range, Mohave Co.: Hobbs, S. W.
Bagdad area, Yavapai Co.: Anderson, C. A., 9
Boriana dist., Mohave Co.: Hobbs, S. W.
Calabasas area, Santa Cruz Co.: Hill, J. M., 2
Cochise Co.: Dale, V. B., 2
Distribution of deposits: Lemmon, D. M.
Dragoon dist., Cochise Co.: Richards, R. W.
General: Hess, F. L., 2, 3; Hill, J. M., 3; Kerr, P. F., I; Rickard, F.; Rubel, A. C.,

I; Taft, H. H.; Vanderburg, W.O.; Willis, C. F., 4; Wilson, E. D., 30, 32
Gila Co.: Dale, V. B., 3
Graham Co.: Dale, V B., 1
Huebnerite: Blake, W. P., 24
Maricopa Co.: Dale, V. B., I
Maudina and Morning Star mines, Pinal Co.: Bateman, P. C.; Bromfield, C. S., 1
Minerals: Hess, F. L., 2; Hill, J. M., 3
Mohave Co.: Dale, V. B., 3
Morristown area, Maricopa Co.: Bell, G. L.
Ores, Taft, H. H.
PimaCo.: Dale, V. B., 2
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METALLIFEROUS MINERAL COMMODITIES, Tungsten (Continued)
Pinal Co.: Dale, V. B., I
Santa Cruz Co.: Dale, V. B., 2
Whetstone Mts., Pima and Santa Cruz Cos.: Hess, F. L., I
Wolframite: Blake, W. P., 22, 25
Yavapai Co.: Dale, V. B., 3
Yuma Co.: Dale, V. B., 1

Uranium
Age of ores: Steiff, L. R., I
Aguila area, Maricopa Co.: Hewett, D. F., I, 2
Annie Laurie prospect, Santa Cruz Co.: Wright, R. J., 2
Basin and Range province: Davis, D. L.; Sharp, B. J.
Black Mesa, Apache Co.: Clinton, N. J., 1; Merrin, S.
Black Mtn.-Yale Point, Black Mesa, Navajo Indian Reservation: Clinton, N.J., I
Bibliography: Cooper, M., 1,2,3; Kehn. T. M.; Soister, P. E.
Cameron area, Coconino Co.: Akers, J. P., 6. 11; Austin, S. R., I, 2; Bollin,

E. M., 2; Chenoweth, W. L., 4; Hinckley, D. N., 1,2
Carbonaceous shale, associated with: Kehn, T. M.
Carnotite deposits: Davis, W. E.; Stokes, W. L., 3
Carrizo area, Apache Co.: Chenoweth, W. L., 1; Jones, D. J.; Stokes, W. L., 3
Chinle formation, Colorado Plateau: Abdel-Gawad, A., 1,2; Isachsen, Y. W., 2
Chuska Mts., Apache Co.: Lowell, J. D., I
Clastic rocks, occurrence in: Davis, D. L.
Coal, associated with: Breger, I. A., 2; Kehn, T. M.; Vine, J. D.
Colorado Plateau: Abdel-Gawad, A., I, 2; Bain, G. W., 2, 4, 5; Bates, R. C.;

Black, R. A., I; Botinelly, T., 1, 2; Bush, A. L.; Cannon, H. L., I;
Carithers, L. W.; Chew, R. T., 3rd, 4; Davidson, D. F.; Davis, W. E.;
Ebbley, N.; Finch, W. I., I, 3; Fischer, R. P., 3, 4; Garrels, R. M., 2;
Gruner, J. W., 1, 2, 3, 4, 5; Holland, H. D.; International Conference
Peaceful Uses of Atomic Energy; Isachsen, Y. W., I, 2; Jensen, M. L.;
Jobin, D. A., I, 2; Johnson, H. S., Jr., 2; Keller, G. V., 1; Kelley,
V. C., 3, 4; Kerr, P. F., 5,7; Laverty, R. A.; Miesch, A. T .. 2, 3; Miller,
D. S., 1, 3; Noble, E. A.; O'Sullivan, R. B., 2; Payne. A. L.; Reinhardt,
E. V.. 2; Rosenzweig, A.; Senftle, F. E.; Shoemaker, E. M., 1,3; Stokes,
W. L., 5; Wantland, D., 3; Weir, D. B.; Wright. R. J., 3

Copper Canyon area, Navajo Indian Reservation: Reinhardt, E. V., 1
Cove Mesa, Carrizo Mts., Apache Co.: Jones, D. J.
Diatremes, occurrences in: Lowell, J. D., 2; Shoemaker, E. M., 4, 9
Distribution of deposits: Butler, A. P., 1; Kaiser, E. P., 3; Klepper, M. R.;

Stocking, H. E ..
Dripping Spring dist., Gila Co.: Neurburg, G. J.
Dripping Spring quartzite: Granger, H. c., I
Elements in Colorado Plateau ore: Davidson, D. F.; Miesch, A. T.. 2, 4
Epigenetic deposits: Butler. A. P., Jr., 2; Finch, W. I., 2
Fossil. wood, association with: Scott, R. A.
Fluorite deposits, association with: Wilmarth, V. R.
General: Abdel-Gawad, A., 1,2; American Institute of Mining and Metallurgi-

cal Engineers, 2; Anthony, J. W., 1; Butler, A. P., Jr., I; Butler, G.M.,
16; Everhart, D. L., I, 2; Granger H. C., 2; Johnson, H. S., Jr., 1;
Moore, R. T., 1; Pierce, A. P.; Schnabel, R. W.; Twenhofel, W. S.; U.S.
Atomic Energy Commission; Wright, R. J., I

Geochemistry, Colorado Plateau: Garrels, R. M., 2; Miesch, A. T., 3
---, organic: Breger, I. A., I
Geophysical prospecting: Black, R. A., 1; Davis, W. E.; Jobin, D. A., 1,2;

Keller, G. V., 1
Ground water, association with: Scott, R. C., 2
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HiIIside mine, Yavapai Co.: Axelrod, J. M.
Hopi Buttes, Navajo Co.: Lowell, J. D., 2; Shoemaker, E. M., 9
Host rocks, Colorado Plateau: Isachsen, Y. W., 1; Wood, H. B.
Hunt's Mesa, Monument Valley: Chester, J. W.
Hydrothermal emplacement, Colorado Plateau: International Conference

Peaceful Uses of Atomic Energy
Isotopes, Colorado Plateau: Miller, D. S., I; Senftie, F. E.
Isotopic fractionation in sandstone: Rosholt, 1. M., Jr.
King No.1 claim, Gila Co.: Weathers, G.
Leupp quad., Coconino Co.: Akers, J. P., 6
Limestone, deposits in: Gabelman, J. W., 1
Lukachukai Mts., Apache Co.: Dare, W. L., 3; Ellsworth, P. C.; King, J. W.,

1,2; Masters, J. A., 1,2
Map of active and probable areas: Stuler, J. E.
Map of deposits, Colorado Plateau: Finch, W. I., I
Map of region, Colorado Plateau: Shoemaker, E. M., I
Marine black shales, bibliography: Fix, C. E.
Mesa VI, Lukachukai dist., Apache Co.: Ellsworth, P. C.
Mineral associations, Colorado Plateau: Gruner, J. W., 1,2,5
Mineralization, stages of on Colorado Plateau: Miesch, A. T., 2
Mineralogy, Colorado Plateau: Botinelly, T., 2; Garrels, R. M., 2; Gruner,

J.W.,4
Mining, Colorado Plateau: Dare, W. L., I, 2
Mohave Co.: Hart,O.M., 1,2
Monument No. I-Mitten No.2 mines, Monument Valley: Witkind,l. J., 19
Monument No.2 mine, Apache Co.: Finnell, T. L., 1
Monument Valley dist., Navajo and Apache Cos.: Grundy, W. D., 2; Mitcham,

T. W., 1,2; Witkind,I. J., 1,2,8,17,20; Young, R. G., 2
Morrison formation, Colorado Plateau: Dodd, P. H., Miesch, A. T., I
Navajo Country: Gregory, H. E., 10
Navajo-Hopi Reservations, occurrence in diatremes: Shoemaker, E. M., 4
Nokai Mesa, Navajo Co.: Grundy, W. D., 1
Northern Arizona: Birdseye, H. S.
Oil, occurrence in: Hyden, H. J.
Ore bearing formations, Colorado Plateau: Finch, W. I., 1
Ore guides, Monument Valley: Evensen, C. G., 2; Mitcham, T. W., 1,2
---, rock alteration: Kerr, P. F., 3
Ore reserve estimate, Colorado Plateau: Bush, A. L.
Origin of deposits: Adler, H. H., McKelvey, V. E., 3; Wood, H. B., 2
Orphan mine, Coconino Co.: Adler, H. H.; Marks, R. L.
Pitchblende deposits: King, R. U., 1,2
Plants, accumulation in: Anderson, R. Y., I
Porphyry copper, occurrence in: Still, A. R.
Precambrian structure, relation to: Osterwald, F. W.
Precipitates and evaporites, occurrences in: Bell, K. G.
Prospecting: McKelvey, V. E., 2
Prospecting, botanical methods: Cannon, H. L., 1,2,3,4
Red Bluff prospect, Gila Co.: Kaiser. E. P., 1
Red Hills (Tate) prospect, Mohave Co.: Kaiser, E. P., 2
Ridenour mine, Hualapai Indian Reservation: Miller, R. D.
Riverview mine, Coconino Co.: Chenoweth, W. L., 3
San Carlos Indian Reservation: Bromfield, C. S., 3, 4
Sandstone deposits: Adler, H. H.; Carithers, L. W.; Clinton, N. J., 2; Davidson,

D. F.; Fischer, R. P., 3,5; Hostetler, P. B.; Jensen, M. L.; Wyant, D. G.
Secondary deposits: Stugard, F., Jr.
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METALLIFEROUS MINERAL COMMODITIES, Uranium (Continued)
Sedimentary deposits: Fischer, R. P., 2; Hess, F. L., 5; Johnson, H. S., Jr., 2;

Kerr, P. F., 7
Shinarump channel deposits: Bain, G. W., 3; Witkind, I. J., 1,3,8
Shiprock quad., Apache Co.: O'Sullivan, R. V., 2
Sierra Ancha region, Gila Co.: Williams, F. J.
Southeastern Arizona: Bissett, D. H.
Structural control: Bissett, D. H.; Gabelman, J. W., 2; Kelley, V. C., 3,4;

Osterwald, F. W.
Tertiary lake sediments, southwestern Yavapai Co.: Reyner, M. L.
Uraniniferous and radioactive native bituminous substances, exclusive of coals:

Jones, H. N.
Vein deposits: Everhardt, D. L., 3; Walker, G. W., I, 3,4,5
Volcanic rocks, occurrence in: Sharp, B. J.
White Canyon dist., Navajo and Apache Cos.: Grundy, W. D., 2; Young,

R.G.,2
Wilson Creek area, Gila Co.: Wells, R. L.

Vanadium
Apache mine, Globe area, Gila Co.: Keithley, H. S.
Castle Dome mine, Yuma Co.: Blake, W. P., 6.
Colorado Plateau: Botinelly, T., 2; Bush, A. L.; Cannon, H. L., I; Chew, R. T.,

3rd, 4; Fischer, R. P., 4; Ross, M.; Witkind,l. J., 19,20
General: Allen, M. A., 7; Argall, G. 0., Jr.; Fischer, R. P., 6; Johnson, A. C.;

Joseph, P. E., 5
Mammoth mining camp area, Pinal Co.: Peterson, N. P., I, 2, 3
Pinal Co.: Blake, F. H.
Sandstone deposits: Hostetler, P. B.; Fischer, R. P., 5
Sedimentary deposits: Fischer, R. P., 2

Zinc
Antler mine, Mohave Co.: Holt, E. B., 4; Romslo, T. M., 2; Wilson, E. D., 51
Aravaipa deposit, Graham Co.: Denton, T. c., 3; Wilson, E. D., 48, 60
Bagdad area, Yavapai Co.: Anderson, C. A., 7, 9; Theobald, P. K., Jr.
Big Bug dist., Yavapai Co.: Anderson, C. A., 10
Bisbee dist., Cochise Co.: Hogue, W. G., 2
Black Hills dist., Yavapai Co.: Anderson, C. A., 10
Castle Dome dist., Yuma Co.: Holt, E. B., 3; Wilson, E. D., 70
Cerbat Mts., Mohave Co.: Hernon, R. M., 3; Schrader, F. C., 1, 3, II, 12
Chloride quad., Mohave Co.: Thomas, B. E., 4
Copper Basin dist., Yavapai Co.: Johnston, W. P., 1,2
Courtland-Gleeson area, Cochise Co.: Wilson, E. D., 4
Curtin or Humphrey mine, Banner dist., Gila Co.: Wilson, E. D., 68
Dragoon Mts., Cochise Co.: Wilson, E. D., 65
Empire dist., Pima Co.: Wilson, E. D., 67
Eureka dist., Yuma Co.: Wilson, E. D., 69
General: Bain, H. F.; Joseph, P. E., 6; McKnight, E. T., 1,3; Lindgren, W., 12.;

Ralston, O. Ci: Tenney, J. B., 3; U.S. Bureau of Mines-U.S. Geological
Survey, 3; Wilson, E. D., 55, 58

Globe-Miami dist., Gila Co.: Peterson, N. P., 9
Huachuca Mts., Cochise Co.: Wilson, E. D., 66
Hualpai dist., Mohave Co.: Gregory, N. B.
Humphrey mine, Banner dist., Gila Co.: Wilson, E. D., 68
Iron King mine, Yavapai Co.: Creasey, S. c., 4, 5; Mills, H. F., 1,2,3,4;

Roberts, H. M.
Jerome area, Yavapai Co.: Anderson, C. A., 10
Johnny Bull-Silver Knight property, Wallapai dist., Mohave Co.:

Tainter, S. L., 3
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METALLIFEROUS MINERAL COMMODITIES, Zinc (Continued)
Johnson Camp, Cochise Co.: Baker, A., 3rd, 1; Cooper, J. R., 1,2; Hardwick,

W. R., 1; Heineman, R. E. S., 1
Keystone mine, Cochise dist., Cochise Co.: Romslo, T. M., 3
Klondyke quad., Graham and Pinal Cos.: Simons, F. S.
Little Dragoon Mts., Cochise Co.: Enlows, H. E., 1
Mammoth area, Pinal Co.: Creasey, S. C., 3
Map showing location of deposits: McKnight, E. T., 3
Mohave Co.: Schrader, F. C., 11, 12
Mohawk prospect, Pima Co.: Haury, P. S., 1; Wilson, E. D., 45
Mountain Queen area, Swisshelm Mts., Cochise Co.: Loring, W. B.
Pima dist., Pima Co.: Wilson, E. D., 59
Reward (Vekol) deposit, Pinal Co.: Denton, T. C., 1
St. George mine, Cochise Co.: Romslo, T. M., 3
San Xavier mine, Pima Co.: Duff, G. J.; Irvin, G. W.; Wilson, C. A.
Santa Rita and Patagonia Mts., Pima and Santa Cruz Cos.: Schrader, F. C;

7,8,14
Silver dist., Yuma Co.: Wilson, E. D., 69
Superior area, Pinal Co.: Wilson, E. D., 61
Swisshelm dist., Cochise Co.: Galbraith, F. W., 9
Wallapai dist., Mohave Co.: Dings, M. G.; Gregory, N. B.; Haury, P. S., 2;

Thomas, B. E., 1,2,4
METAMORPHISM

Bagdad area, Yavapai Co.: Anderson, C. A., 4
Bradshaw Mts. quad., Yavapai Co.: Jaggar, T. A., Jr.
Buehman Canyon, Santa Catalina Mts., Pima Co.: Raabe, R. C.
Bullock Canyon, Santa Catalina Mts., Pima Co.: Raabe, R. C.
Johnson Camp, Cochise Co.: Cooper, J. R., 4
Oracle granite: Banerjee, A. K.
Precambrian: Keyes, C. R., 40, 85
---, Grand Canyon: Campbell, 1.,1
---, Greenstone complex, Jerome quad., Yavapai Co.: Lausen, C., 8;

Lindgren, W., 17
Santa Catalina Mts., Pima Co.: Butler, B. S., 18; DuBois, R. L., 4; Raabe, R. C.;

Wood,M.M.
---, northern: Wallace, R. M., 2
Siliceous sandstone: Merrill, G. P., 2
Tucson quad., Pima Co.: Moore, B. N., 3

METEORITES
Barringer: Barringer, D. M., Jr., 1
Canyon Diablo: Brady, L. F., 14; Derby, O. A.; Keyes, C. R., 14; Lord, J. 0.;

Merrill, G. P., 3, 4; Meunier, S.; Moissan, H.; Newton, A. M.; Nininger,
H. H., 10; Thurmond, F. L., 3

---, analysis: Buddhue, J. D., 3, 7
---, diamonds in: Carter, N. L.; Ksanda, C. J.; Kunz, G. F., 5; Leiper, H.;

Nininger, H. H., 3
---, schreibersite: Adler,l.
---, siderites: Breed, W. J., 2
Coon Butte: Keyes, C. R., 8; Mallet, J. W.; Pickering, W. H.
Craters: Boon, J. D., 1,2,3; Nininger, H. H., 2; Pecora, W. T.; Spencer, L. J.
Ehrenburg, Yuma Co.: Leonard, F. C., 3
Elden, Coconino Co.: Heineman, R. E. S., 5
General: Brady, L. F., 1,2,3,4; Cohen, E. W.; Nininger, H. H., 6; Thomson, E.
Harvard University Museum collection: Palache, C., 3
Holbrook: Buddhue, J. G., 6; Foote, W. M.; Leonard, F. C., 1; Mason, B.; Merrill,

G.P.,7
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METEORITES (Continued)
Hualpai Indian Reservation: Merrill, G. P., 11
Impact experiments: Charters, A. c.. Shoemaker, E. M., 10
Iron: Brush, G. J., 1; Fletcher, L.; Foote, A. E., 1,2; Genth, F. A.; McGough,

P. J.; Nininger, H. H., 4; Pickering, W. H.; Whitney, J. D., 2
Iron oxide: Buddhue, J. D., 5
Meteor Crater: Barringer, D. M., 1,2,3,4,5; Barringer, D. M., Jr., 1,2; Bingham,

W. F.; Bjork, R. L.; Boot, D. H.; Boutwell, W. D.; Campbell, W. W.;
Colvocoresses, G. M.; Darton, N. H., 8, 23; Davison, J. M.; Dellenbaugh,
F. S., 2; Dodge, N. N.; Dolezal, E.; Engineering and Mining Journal, I;
Fairchild, H. L., 1,2, 3,4; Fisher, C.; Gentieu, N. P.; Guild, F. N., 4;
Hager, D., 4,6,8,9; Hastings, J. B.; Holland, L. F. S.; Keyes, C. R., 8, II,
16, 55; Kreins, E. R.; Leonard, F. C., 2; Lewis, W. S.; Longwell, C. R., 5;
Lundberg, H.; Magie, W. F.; Mallet, J. W.; Margerie, E. de, 2; Meinecke,
F.; Merrill, G. P., 5, 9; Nininger, H. H., 1,8,11, 12, 13, 15; Pickering, W.
H.; Rinehart, J. S., I, 2, 3; Robie, E. H.; Russell, H. N.; Science, 2;
Shoemaker, E. M., 5, 6, 7; Sjogren, H.; Skerrett, R. G.; Stutzer, 0., I, 2;
Thomas, K., 4; Tilghman, B. C.; Tschirwinsky, P.; Watson, F. G., Jr.;
Wilson, C. H.; Wylie, C. C., 1,2

---, age: Blackwelder, E., 3; Brown, F. M.
---, coesite in: Chao, E. C. T., I; Fahey, J. J., 3
---, discovery: Barnes. W. c., I
---, experiment on Kaibab limestone: Shoemaker, E. M., 8
---, geophyiscal data: Lundberg, H.
---, geophysical studies: Harding, N.; Jakosk y, J. J., 1,2; Namba, M.;

Nininger, H. H., 7
---, impact experiments: Charters, A. C.
---, iron shale, analysis: Farrington, O. c., 2
---, lechatelierite in: Rogers, A. F., 3
---, metallic spheroids: Mead, C. W.; Zaslow, B.
---, slag: Nininger, H. H., 14
---, stishovite in: Chao, E. C. T., 2, 3; Fahey, J. J., 3
---, thermoluminescence investigations: Roach, C. H.
Mt. Elden, Coconino Co.: Buddhue, J. D., 2, 6
Navajo: Merrill, G. P., 10; Roy, S. K.
Nickel-iron: Nininger, H. H., 4
Nininger collection: Nininger, H. H., 9
Painted Desert: Keyes, C. R., 9
Penetration mechanics: Shoemaker, E. M., 7
Pima Co.: Henderson, E. P., 1
San Francisco Mts., Coconino Co.: Perry, S. H.
Thermal properties: Butler, C. P.
Tucson, Pima Co.: Brush, G. J., 1; Fletcher, L.; Genth, F. A.; McGough, P. J.
Weaver Mts., Henderson, E. P., 2
Winona, Coconino Co.: Heineman, R. E. S., 2

MINERAL OCCURRENCE MAPS See MAPS, Mineral Occurrence
MINERALOGY AND MINERALS

Agatized woods: Kunz, G. F., 1,3
Ajoite: Schaller, W. T., 4
Alabandite, Tombstone: Moses, A. J., 1, 3
Allanite, Quijotoa Mts.: Williams, S. A., 2
Analcite, sedimentary: Ross, C. S., 1
Analayses: Wells, R. C., 3
Anauxite, in volcanic rocks: Rogers, A. F., 4
Andalusite, bibliography: Grametbaur, A. B.
Anglesite: Brush, G. J., 2
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MINERALOGY AND MINERALS (Continued)
Antlerite: Palache, C., 5
Arizonite: FJinter, B. H.; Karkhanavala, M. D.; Overholt, J. L.; Palmer, C.
Arsenic, native: Warren, C. H.
Asbestos: Butler, G. M., 23; Wilson, E. D., 8
---, origin: Taber, S., I
Axinite: Wherry, E. T.
Azurite: Farrington, O. C., 1; Kunz, G. F., I
Beraunite: Wherry, E. T.
Bermanite: Hurlbut, C. S., Jr., 2
Bibliography; andalusite, durnortierite, kyanite, pyrophylite, sillimanite, topaz:

Grametbaur, A. B.
Bisbeeite: Gordon, S. G.; Rogers, A. F., 2
Bornite-chalcocite microtextures: Schwartz, G. M., 7
Bornite-chalcopyrite intergrowths: Schwartz, G. M., 2
Boxwork siderite: Eckel, E. B., 1; Trischka, C., 4
Brochantite: Palache, c., 6
Bromyrite, Tombstone: Rasor, C. A., 2
Cahnite: Pal ache, C., 7
Calcite, Bisbee: Hovey, E. 0., I
Calcite-chlorite pseudomorphs, Ray: Schwartz, G. M., 15
Canyon Diablo meteorite: Derby, O. A.
Ceruliofibrite, Bisbee: Holden, E. F., 1,2
Cerussite twin, Mammoth mine, Pinal Co.: Pogue, J. E.
Chalcoalumite, Bisbee: Larsen, E. S.
Chalcocite: Tolman, C. F., Jr., 13
Chalcocite-bornite, microtextures: Schwartz, G. M., 7
Chalcophyllite, Bisbee: Palache, C., 1
Chalcopyrite, Johnson Camp: Baker, A., 3rd, 2
---, Pontotoc mine and Pima dist.: Guild, F. N., 1
Chevkinite (Tscheffkinite): Kauffman, A. J.
Chlorite-calcite pseudomorphs, Ray: Schwartz, G. M., 15
Chrome diopside, Buell Park, Apache Co.: Williams, S. A., 1
Chrysocolla: Ming-Shan Sun, 2; Palmer, C. M.
Cinnabar veins, tourmaline-bearing: Hummel, K.
Claudetite, Jerome: Buerger, M. J.
Clay, in Arizona's soils: Robinson, D. O.
Clay minerals, in Morrison formation: Keller, W. D., 3
---, in Triassic rocks, Colorado Plateau: Schultz, L. G.
Coesite, Meteor Crater: Chao, E. C. T., 1; Fahey, J. J., 3
Colemanite, in fossil egg: Ward, T. W.
Conichalcite: Qurashi, M. M., 1,2
Conne\lite, Bisbee: Ford, W. E., 2; Holden, E. F., 2; Pal ache, c., I
Copper, minerals associated with: Stone, G. H., I
---, native, Bisbee: Petereit, A. H.
---, paragenesis of oxidized ores of: Schwartz, G. M., 4
Copper minerals: Kunz, G. F., 1,2
Copper ores: Fulton, C. H.
---, Ajo: Stewart, L. A., 1
---, Bisbee dist.: Friedrich, J. J.;Schwartz, G. M., 3
---, Castle Dome: Peterson, N. P., 6, 8
---, Globe: Schwartz, G. M., I
---, United Verde Extension mine: Schwartz, G. M., 5
Copper pitch ore: Guild, F. N., II
Copper-sulphate stalactites: Mitchell, G. J., 4
Copper sulphide ores: Graton, L. C.
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MINERALOGY AND MINERALS (Continued)
Cornwallite: Berry, L. G.
Coronadite: Frondel, C., 2; Lindgren, W., 19
Cuprodesc1oizite, Bisbee: Wells, R. C., 1
Cuprotungstite: Schaller, W. T., 3
Cyanotrichite: Gordon, S. G.; Palache, c., 4
Davidite, Quijotoa Mts.: Pabst, A., 2
Delafossite: Pabst, A., 1; Rogers, A. F., 1
Desc1oizite: Qurashi, M. M., 2
---, analyses: Hillebrand, W. F., 2
Diabase, central Arizona: Anthony, J. W., 5
Diaboleite, Mammoth mine: Palache, C., 8
Diamonds, in meteoric iron: Foote, A. E., 1; Ksanda, C. J.; Kunz, G. F., 5; Leiper,

H.; Nininger, H. H., 3
Diopside: Williams, S. A., I
Dioptase: Galbraith, F. W., 3
Display at State Fair: Flagg, A. L., 2
Dumortierite: Bowen, N. L.; Schaller, W. T., 1
---, bibliography: Grametbaur, A. B.
---, composition: Ford, W. E., 1
---, Yuma Co.: Diller, J. S., 1; Wilson, E. D., 9
Emmonsite, Tombstone: Hillebrand, W. F., 1
Ettringite, Tombstone: Moses, A. J., 2, 3, 4
Flagstaffite: Guild, F. N., 8,9, 10
Fluorescent minerals: Flagg, A. L., 4, 8
---, Colorado desert: Eaton, A. L.
Footeite: Ford, W. E., 2; Koenig, G. A., 2
Garnets, Santa Catalina Mts.: Pilkington, H. D., 1
Gerhardite: Wells, H. L.
---, Mineral Hill mine, Pima dist.: Williams, S. A., 4
Gold ores: Fulton, C. H.
Hematite, Pontotoc mine and Pima dist.: Guild, F. N., 1
---, in veins, Globe dist.: Sanders, J.
Hetaerolite: Frondel, c., 2
Higginsite: Berry, L. G.; Palache, c., 2
Hollandite: Frondel, C., 2
Hollow quartz crystals: Kunz, G. F., 4
Hydrohetaerolite: Frondel, C., 2
Hydrous sulphates, United Verde mine: Lausen, c., 7
Hypogene zoning, Magma mine, Superior: Gustafson, L. B.
Iodobromite: Blake, W. P., 45
Jarosite: Penfield, S. L., I
Johannsenite: Simons, F. S., 4
Journeys: Flagg, A. L., 7
Keweenawite: Koenig, G. A., 3
Kyanite, bibliography: Grametbaur, A. B.
Lawrencite, Mt. Elden meteorite: Buddhue, J. D., 2
Lead ores: Fulton, C. H.
Lechatelierite, Meteor Crater: Rogers, A. F., 3
Loellingite: Rasor, C. A., 4
London-Arizona mine, Banner dist.: Brooks, E. W.
Magnesium, Boulder (Hoover) Dam area: Schlocker, J.
Magnetite, Pontotoc mine and Pima dist.: Guild, F. N., 1
---, radioactivity: Green, W. D.
Magnetite in sulfide ores: Schwartz, G. M., 8
Malachite, Bisbee: Hills, R. C., 2; Kunz, G. F., 1
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Mamoth mining camp area, Pinal Co.: Palache, c., 8, 9; Peterson, N. P., 1,2,3;

Pogue, I. E.; Wise, F.
Manganese: Fairbanks, E. E.
---, Tombstone: Rasor, C. A.
Manganese ore: Blake, W. P., 53; Head, R. E., 2
---, Artillery Peak: Head, R. E., I; Mouat, M. M.
Manganese oxide banding: Tarr, W. A., 1
Manganese oxide, thallium in: Crittenden, M. D.
Marcasite, Twin Buttes area: Webber, B. N., 2
Meianochalcite: Hunt, W. F.; Koenig, G. A., 3
Meteor Crater: Kreins, E. R.
Mildren and Steppe mining areas, Pima Co.: Williams, S. A., 3, 5
Mimetite: Bowman, H. L.
Mineral collecting, Mohave Co.: Hammons, L.
Mineraiight, prospecting: Rocks and Minerals, 4
Minerals of Arizona: Bideaux, R. A., 2; Blake, W. P., 50; Flagg, A. L., I, 3, 5, 7;

Galbraith, F. W., 6, 8,10; Guild, F. N., 5; Moore, R. T., 2; Rath, G. vom,
2; Willis, C. F. 1

Molybdenian stolzite: Faick, I. N., 2
Molybdite: Guild, F. N., 3
Monazite: Heineman, R. E. S., 3
Murdochite: Christ, C. L.; Fahey, I. I., 2
Natrojarosite, Kingman: Shannon, E. V.
Navajoite: Weeks, A. D., 2
Notes: Diller, I. S., 2; Garrison, F. L.; Guild, F. N., 6; Headden, W. P.; Moses,

A. I., 5; Schaller, W. T., 2; Silliman, B., Jr., 4
Obsidianites: Buddhue, I. D., 1
Olivine bombs: Lausen, C., 6
Papagoite, Ajo: Hutton, C. 0.,4
Paragenesis, Magma mine, Superior: Gustafson, L. B.
---, Miami mine: Legge, I. A., Ir.
---, uranium minerals: Walker, G. W., 4; Witkind, I. I., 20
Paragenesis of oxidized ores of copper: Schwartz, G. M., 4
Paralaurionite, Mammoth mine: Palache, c., 9
Paramelaconite: Frondel, c., I; Koenig, G. A., 1
Pegmatite quartz: Iahns, R. H., 1
Perlite, Superior area: Keller, W. D., 2
Petite minerals: Flagg, A. L., 6
Phosphate minerals: Hurlbut, C. S., Ir., 1,2
---, Castle Dome copper deposit: Peterson, N. P., 7
Piedmontite: Guild, F. N., 13
---, Sulphur Spring Valley: Lausen, c., 5
Potash in copper and gold ores: Butler, B. S., 2
Pseudomalachite, Safford: Hutton, C. 0., 2
Psittacinite, Higgins mine, Bisbee: Taber, S., 2
Public services for identification: Tyler, P. M., 1
Pyrite: Guild, F. N., 12
---, concretions, Chuar group, Grand Canyon: Bryan, J. I., 1
---, Pontotoc mine and Pima dist.: Guild, F. N., 1
---, Tucson: Ayers, V. L.
Pyromorphite: Bowman, H. L.
Pyrophylite, bibliography: Grametbaur, A. B.
Quartz, pegmatitic: Iahns, R. H., 1
Quartz crystals: Johnson, R.
---, hollow: Kunz, G. F., 4
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Rare and radioactive minerals: Moore, R. T., I
Rare minerals, southern Arizona: Pellegrin, A. L.
Rhenium, associated with uraninite: Petersen, R. G., 1
Rickardite: Crawford, W. P., I
San Xavier mine, Pima Co., supergene minerals: Arnold, L. C.
Schreibersite, in Canyon Diablo meteorite: Adler, I.
---, synthetic: Buddhue, J. D., 8
Selenium: Colemar, R. G., 2; Davidson, D. F.
Sengierite, Bisbee: Hutton, C. 0., I
Siderite, boxwork: Eckel, E. B., 1; Trischka, C., 6
Sillimanite, bibliography: Grametbauer, A. B.
---, Grand Canyon: Campbell, I., 4
Silver ores: Fulton, C. H.; Guild, F. N., 7; Pumpelly, R., 1
Simplotite, Colorado Plateau: Thompson, M. E.
Spangolite: Penfield, S. L., 3
Spectrographic determinations: Wartman, F. S.
Sphalerite, Johnson Camp: Baker, A., 3d., 2
Staurolite, Grand Canyon: Campbell, 1.,4
Stishovite, Meteor Crater: Chao, E. C. T., 2,3; Fahey, J. J., 3
Stolzite: Palache, C., 7
---, molybdenian: Faick, J. N., 2
Strontium minerals: Harness, C. L.
Sulfates, Bisbee dist.: Merwin, H. E., 1
Sulfate incrustations, Copper Queen mine: Merwin, H. E., 2
Table Mountain mine, Galiuro Mts.: Thomssen, R. W., 2
Thallium: Crittenden, M. D.
Thorium: George, D'Arcy
Titanclinohumite: Ming-Shan, Sun, 1
Tombstone dist.: Rasor, C. A., 1
Topaz, bibliography: Grametbaur, A. B.
Tourmaline-bearing cinnabar veins: Hummel, K.
Triplite: Hurlbut, C. S., Jr., 2
Tscheffkinite: Kauffman, A. J.
Turquoise: Blake, W. P., 9; Crawford, W. P., 2
Tyrolite: Berry, L. G.
Ultrabasite: Palache, C., 7
Umohoite: Hamilton, P. K.
Uraninite, in Shinarump member of Chinle formation: Petersen, R. G., 4
---, rhenium associated with: Petersen, R. G., 1
Uranium: George, D'Arcy; Rosholt, J. N., Jr.; Walker, G. W., 4
---, Cameron area: Austin, S. R., 2
---, Colorado Plateau: Botinelly, T., 1,2; Coleman, R. G., I; Garrels, R. M.,

2; Gruner, J. W., 2,4,5; Jensen, M. L.; Weeks, A. D., 1,3; Wit kind, I. J., 20
---, Hillside mine, Yavapai Co.: Axelrod, J. M.
Useful minerals: Sanford, S.; Willis, C. F., 3
Vanadinite: Bowman, H. L.; Penfield, S. L., 2; Rocks and Minerals, I
---, Pinal Co.: Blake, F. H.
---, Yuma Co.: Hills, R. C., 1
Vanadium, Colorado Plateau: Botinelly, T., 2; Ross, M.; Weeks, A. D., I
Voltaite, Jerome: Anderson, C. A., I
Wherryite, Mammoth mine: Fahey, J. J., 1
Wolframite: Guild, F. N., 12; Wherry, E. T.
Wulfenite: King, J. B.
---, Glove mine: Bideaux, R. A., I
Xenotime: Gastil, R. G., 1
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MINERALOGY AND MINERALS (Continued)
Yavapaiite, Jerome: Hutton, C. 0.,3
Yuma Co., localities: Foshag, W. L.
Zincite: Palache, e., 7

MINE TAXES AND PROPERTY VALUATION
General: Arizona Department of Mineral Resources, 2, 11, 13, 14, 15, 16, 17, 20,

21,22,25; Arizona Tax Commission; Hoagland, J., 3, Rickard, T. A., 8
MINES AND MINING DISTRICTS

Abril mine, Dragoon Mts., Cochise Co.: Perry, D. V.
Ajo dist., Pima Co.: AlIen, A. W.; Arizona Department of Mineral Resources, 5,

10; Arizona Mining Journal, 11; Bramwell, A. W., I, 2; Calumet and
Arizona Mining Company; Creasey, S. C., 8; Dehlinger, M. E.; Dekalb, e.,
2; Du Moulin, W. L.; Gilluly, J., 1,2,3,4,5,6,11,13; Greenway, J. c.,
Hardwick, W. R., 5; Hillebrand, J. R., 2; Hutton, e. 0., 4; Ingham, G. R.;
Jouralemon,T. B., 1,4; Lakes, A., I; Rickard, T. A., 6,9; Romslo, T. M., 5;
Schmitt, H. A., 4; Schwartz, G. M., 8,18; Stewart, L. A., I;Trischka, e., 8

Allison mine, Baboquivari Mts., Pima Co.: Worcester, A. W.
Amargosa mine, Pima dist., Pima Co.: Anderson, C. A., 3; Tainter, S. L., 1
American Ores asbestos mine, Sierra Ancha Mts., Gila Co.: Bateman, A. M., 1
Amole dist., Pima Co.: Allen, M. A., 4; Kinnison, J. E., 1
Annie Laurie uranium prospect, Santa Cruz Co.: Anderson, R. Y., 2; Wright,

R.J.,2
Antler mine, Mohave Co.: Holt, E. B., 4; Romslo, T. M., 2; Wilson, E. D., 51
Apache iron deposit, Navajo Co.: Stewart, L. A., 3
Apache mines, Owl Head dist., Pinal Co.: Pickard, B. 0., 1
Apache vanadium mine, Gila Co.: Keithley, H. S.
Apex mine, Coconino Co.: Tainter, S. L., 2
Aquarius Range, Mohave Co.: Hobbs, S. W.
Aravaipa dist., Graham Co.: Arizona Mining Journal, 31; Denton, T. e., 3; Ross,

e. P., 4; Simons, F. S., 4; Wilson, E. D., 48,60
Arizona Commercial mine. Globe dist., Gila Co.: Watkins, R. A., 5;

Willis, e. F., 34
Arizona Copper Company, Morenci dist., Greenlee Co.: Arizona Mining Journal,

7; Gilbert, J.; Willis, C. F., 67
Arizona-Globe copper property: Cooper, C. M.; Watkins, R. A., 8
Arizona United Mining Company: Scott, H. E.
Arizota Mining Company: Simmons, J.
Artillery Mts. manganese dist., Mohave Co.: Elkins, D. A.; Kumke, C. A., 4;

Lasky, S. G., J, 2,3; Sanford, R. S.; Wilson, E. D., 62
Asbestos mines: Mining World, 5, 30; Pratt, J. H., 2; Stewart, L. A., 2, 4, 5, 7;

Wilson, E. D., 8
Ash Peak mine, Greenlee Co.: Lines, H. L.
Atlas mine, Pima Co.: Agenbroad, L. D.
Aubrey dist., Mohave Co.: Mensch, W. A., 2
Bagdad, Yavapai Co.: Aldrich, L. T., 2; Anderson, C. A., 6, 7, 9; Arizona

Department of Mineral Resources, 3; Butler, B. S., 12; Creasey, S. C., 8;
Dempsey, W. J., 9; Dickie, E. R.; Hardwick, W. R., 2, 4; Mining Journal,
20; Mining World, I, 16; Theobald, P. K., Jr.; Tilton, G. R.; Trischka, e., 8;
Yost,H.W.

Banner dist., Gila Co.: Brooks, E. W.; Mining World, 25, 33; Ross, e. P., 5;
Wilson, E. D., 68

Banner mine, Pima dist., Pima Co.: Bowman, A. B.
Bannie gold and copper mine: Burgess, D., 3
Barite deposits: Stewart, L. A., 6
Basin and Range Province: Stringham, B., I; Tenney, J. B., 7
Belmont-Queen Creek dist., Pinal Co.: Harshman, E. N.
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MINES AND MINING DISTRICTS (Continued)
Big Bug dist., Yavapai Co.: Anderson, C. A., 10
Big Jim mine, Oatman dist., Mohave Co.: Johnson, C. H.; Spillman, C.
Bill Arp mine, Black Canyon dist., Yavapai Co.: Arizona Mining Journal, 27
Bisbee (Warren) dist., Cochise Co.: Arizona Department of Mineral Resources,

9; Arizona Mining Journal, 8, 14; Beasley, W. L.; Billingsley, P., 4; Bishop,
H. J.; Bonillas, Y. S.; Bradley, W.; Brinsmade, R. B., 1; Calumet and
Arizona Mining Company; Cox, AM.; Dekalb, c., 3; DeWilde, E. J., 1,2;
Douglas, J., 4,6,7; Elsing, M. J., 1; Friedrich, J. J.; Goodwin, J. c., Hills,
R. C., 2; Hodgson, J. P.; Hogue, W. G., 2; Hovey, E. 0.,1,2; Hutton, C. 0.,
1; Kantner, W. H.; Knopf, A; Larsen, E. S.; Lavender, H. M.; Little, J. M.;
Locke, A, 2; McClintock, J. H., 5; Merwin, H. E., 1,2; Mitchell, G. J., 1,
2, 3; Notman, A, 1; Palache, C., 1, 2; Peng, Chi-jui; Petereit, A. H.;
Ransome, F. L., 3, 4, 5, 7, 8, 9, 17, 26; Rogers, A F., 1; Rove, O. N ..
1,2; Sato, M.; Schmitt, H., 1,2,3,4; Schwartz, G. M., 2, 3, 4,7,8, 18;
Sherman, G., 1,2; Skillings Mining Review, 2; Taber, S., 2; Tenney, J. B.,
1,2,8; Tovote, W. L., 4; Trischka, C., 2,4,5,6,7,8; Wilson. P. D., 1;
Wisser, E. H., 1; Ziesmer, H. M., 1.2

Bishop Knoll, Payson area, Gila Co.: Willis, C. F., 11
Black Canyon dist., Yavapai Co.: Arizona Mining Journal, 27; Guiteras, J. R.
Black Hills, Yavapai Co.: Anderson, C. A., 10
Black Mesa, Apache Co.: Merrin, S.
Black Mts., Mohave Co.: Gardner, E. D., 2; Schrader, F. c., 1.3,11,12
Blue Bird Company Crown King area, Yavapai Co.: Burgess, D., 2
Boriana mine, Aquarius Range, Mohave Co.: Hobbs, S. W.
Boulder (Hoover) Dam area: U.S. Bureau of Reclamation, 1
Bradshaw Mts., Yavapai Co.: Dempsey, W. J., 8; Henderson, P. C., 1,2; Jagger,

T. A., Jr.; Lindgren, W., 16; Wheeler, G. M., 2
Bridal Veil mines, Cataract Canyon, Coconino Co.: Ferris, H. A
Bunker Hill dist., Pinal Co.: Higgins, E., 3; Kuhn, T. H., 2,3,4; Martin, A H., 2;

Pickard, B. 0.,2; Sibley, R. R.
Calabasas area, Santa Cruz Co.: Hill, J. M., 2
California dist., Cochise Co.: Brittain, R. L.; Coli, A., 1
California mine area, Pima Co.: Gillingham, T. E.
Calizona placers: Hedburg, E., 1
Calumet and Arizona mine, Bisbee dist., Cochise Co.: Arizona Mining Journal, 8;

Calumet and Arizona Mining Company; McClintock, J. H., 5; Mining
Journal, 2; Newett, G. A; Willis, C. F., 67

Calumet and Jerome, Yavapai Co.: Willis, C. F., 55
Campbell mine, Bisbee dist., Cochise Co.: Lavender, H. M.; Schwartz, G. M., 3
Campo Bonito area, Pinal Co.: Ludden, R. W.
Casa Grande dist., Pinal Co.: Tenney, J. B., 9
Castle Dome dist., Yuma Co.: Blake, W. P., 5, 6; Burchard, E. F., 2; Holt, E. B., 3;

Nevius, J. N., I; Thompson, A P., 4; Wilson, E. D., 70
Castle Dome mine, Gila Co.: Arizona Department of Mineral Resources, 10;

Creasey, S. C., 8; Engineering and Mining Journal, 2; Mining World, 8;
Paulson, H.; Peterson, N. P., 6, 8, 10, 12; Schmitt, H., 4; Trischka, c., 8;
Willis, C. F., 40

Cave Creek, Maricopa Co.: Lewis, AS., 2; Sill, R. T.
Cedar Valley dist., Mohave Co.: Berger, H. W., 2
Central Copper Company, Dos Cabezas, Cochise Co.: Arizona Mining Journal,

21,29,32,33,37; Norman, S.; Thomas, K., 2; Willis, C. F., 17,29,44
Cerbat Range, Mohave Co.: Schrader, F. c., 1,3,11,12
Cerro Colorado dist., Pima Co.: Chaffee, M. A; Jones, R. D.; PumpeIly, R., 4;

Tucson Citizen, 1
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MINES AND MINING DISTRICTS (Continued)
Cherry Creek dist., Yavapai Co.: Anderson, C. A, 10; Holt, E. B., 2; Lindgren,

W., 10; Reid, J. A., 1,2
Childs-Aldwinkle mine, Copper Creek, Pinal Co.: Butler, B. S., 15; Kuhn, T. H., 1
Chilson Brothers, locations of: Chilson, S. C. W.
Chiricahua Mts., Cochise Co.: Keyes, C. R., 27
Chloride dist., Mohave Co.: Arizona Mining Journal, I; Comstock, T. B., 4;

Mining World, 6; Smith, F. C.; Thomas, B. E., 1,2,4; WiIIis, C. F., 13
Christmas mine, Gila Co.: Bogert, J. R.; Eastlick, J. T.; Knoerr, A; Peterson,

N. P., 5, 17; Schwartz, G. M., 8; Tainter, S. L., 4
Cleveland mine area, Gila Co.: Simmons, W. W., 1
Clifton-Morenci dist., Greenlee Co.: Butler, B. S., 11; Colquhon, J.; Dinsmore,

C. A, 5; Douglas, J., 1; Henrich, C., 1, 2; Lindgren, W., 2, 4, 7, 8, 9;
Ransome, F. L., 10; Reber, L. E., Jr., 1; Robinson, G.; Schwartz, G. M.,
4; Tovote, W. L., 3

Climax Uranium Company: Dare, W. L., 2
Coal deposits: Rubel, A c., 2
Cobabi dist., Pima Co.: MacKallor, J. A
Cochise dist., Cochise Co.: Franke, R. P.; Kellogg, L. O.
c. O. D. mine, Cerbat Mts., Mohave Co.: Willis, C. F., 23
Colorado Plateau: Bates, R. C.; Butler, B. S., 3; Dare, W. L., 1, 2; Joralemon,

I. B., 5
Colorado River region: Jones, E. L., Jr., 3; Silliman, B., Ir., 1
Commonwealth mine, Pearce, Cochise Co.: Scott, W. A., 4; Smith, L. A.
Comstock-Dexter mine, Eureka dist., Yavapai Co.: Hoagland, J., 1
Congress Iunction dist., Yavapai Co.: Dinsmore, C. A., 13
Congress mine, Yavapai Co.: Shaw, S. F., I; Staunton, W. F., 3
Contention mine, Tombstone dist., Cochise Co.: Clarke, F. W.
Contention mine, Twin Buttes dist., Pima Co.: Houser, F. N.
Continental Commission Company mines: Willis, C. F., 19
Copper Basin dist., Yavapai Co.: Anderson, C. A, 2; Blake, W. P., 11; Johnston,

W.P.,1,2
Copper Bullion mine, Pima dist., Pima Co.: Wilson, E. D., 57
Copper Butte mine, Mineral Creek dist., Pinal Co.: Phelps, H. D.; Probert, F. H.,

3; Wilson, E. D., 44
Copper Butte mine, Pima dist., Pima Co.: Wilson, E. D., 57
Copper Canyon area, Navajo Indian Reservation: Reinhardt, E. V., I
Copper Chief mine, Jerome area, Yavapai Co.: Willis, C. F., 53
Copper Cities mine, Gila Co.: Hardwick, W. R., 6; Peterson, N. P., 14; Trischka,

C., 8
Copper Creek dist., Pinal Co.: Butler, B. S., 15; Denton, T. C., 2; Higgins, E., 3;

Ioralemon, I. B., 5; Kuhn, T. H., 2, 3,4; Martin, A. H., 2; Sibley, R. R.
Copper Creek dist., Yavapai Co.: Hafer, c., 3
Copper deposits, general: Blake, W. P., 2; Butler, B. S., 14; Douglas, I., 2, 3;

Douglas, W., 1; Gardner, E. D., 3; Schmitt, H. A., 4, 7; Tenney, J. B., 4,6,
10; Weed, W. H., 1,2,3,9,10; Wisser, E. H., 2

Copper Giant mine, Ajo dist., Pima Co.: Romslo, T. M., 5
Copper Glance mine, Pima dist., Pima Co.: Wilson, E. D., 57
Copper Queen Gold Mine Company: Dinsmore, C. A., 11
Copper Queen mines, Bisbee dist., Cochise Co.: Douglas, J., 4,5,7; Hodgson, J. P.;

Hovey, E. 0., 2; Mining World, 9; Willis, C. F., 67
Copper Queen, Pima dist., Pima Co.: Wilson, E. D., 57
Courtland-Gleeson dist., Cochise Co.: Crawford, W. P., 2; Dinsmore, C. A., 3;

Platt, J. M.; Ransome, F. L., 16, 18; Wilson, E. D., 4
Cove Mesa, northeastern Arizona: King, I. W., 3
Cunningham Pass dist., Yuma Co.: Tovote, W. L., 11
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MINES AND MINING DISTRICTS (Continued)
Cuprite mine area, Pima Co.: Browne, J. F.; Lee, C. A.
Curtin or Humphrey mine, Banner dist., Gila Co.: Wilson, E. D., 68
Daisy mine, Pima dist., Pima Co.: Bowman, A. B.; MacKenzie, F. D., I
Dardenelles mine, Chloride dist., Mohave Co.: Willis, C. F., 22
Deluge Wash area, Mohave Co.: Berger, H. W., 2
Detroit mine, Morenci dist.: Sullivan, M.
Dives and Gold Ridge groups, Dos Cabezas, Cochise Co.: Shields, J. C., Ir.
D. M. B. D. mine: Mining World, 38
Doctor Thorne gold mine: Clark, C. M., 3
Dos Cabezas dist., Cochise Co.: Arizona Mining Journal, 21, 29, 32, 33, 37; Coli,

A., 2; Land, G.; Norman, S.; Thomas, K., 2; Willis, C. F., 17,29,44
Dragoon dist., Cochise Co.: Dempsey, W. J., 10; Dinsmore, C. A., 2; Richards,

R. W.; Wilson, E. D., 65
Dreamy Draw mine, Phoenix Mts., Maricopa Co.: Hartman, E. W.
Dripping Springs Copper Company: Watkins, R. A., 10
Dripping Springs Mts.: Willis, C. F., 5, 16, 38
Dudley interests: Smith, A.
Duncan area, Greenlee Co.: Burchard, E. F., 2
East Sierrita area, Pima Co.: Lacy, W. C., I
EI Capitan mine: Willis, C. F., 37
EI Tiro mine, Silver Bell, Pima Co.: Shoemaker, A. H., I
Emerald Isle copper deposit, Wallapai dist., Mohave Co.: Searls, F., Jr.; Thomas,

B.E.,3
Empire dist., Pima Co.: Wilson, E. D., 67
Esperanza mine, Pima Co.: Buchella, F. H., Jr.; Curtis, C. H.; Schmitt, H. A., 6
Eureka dist.: Yavapai Co.: Ball, S. H., I; Butler, B. S., 12; Hoagland, I., I;

Singewald, J. T., Jr.; Wilson, E. D., 69
Ewing and Hooker group: Willis, C. F., 60
Fluorspar deposits: Wilson, E. D., 63
Fortuna gold mine: Blake, W. P., 17
Galena Gulch, Yavapai Co.: Blandy, I. F., 2
General: Anderson, A. D.; Anderson, J. C., I; Arizona State Mine Inspector;

Arrowsmith, R.; Barock, C. T.; Bateman, AM., 3; Billingsley, P., 4;
Blake, W. P., 13, 15,28,31,43; Brinsmade, R. B., 2; Browne, J. R.; Butler,
B. S., 5, 6, 10; Carpenter, R. H., 2; Comstock, T. B., 1,2,3; Dinsmore, C.
A., 6; Finlay, J. R., I; Hill, J. M., 4; Jacobs, E.; Jerome, S. E., 2; Lakes, A,
3; Lockwood, F. C.; Los Angeles Chamber of Commerce; Lyle, D. A., 1,2;
Mason, R. T.; Mining Iournal, 3, 12, 21; Mining World, II, 14, 15, 17, 20,
27, 32, 35, 36, 37; Mitchell, W. G.; Mott, L. c.. Neale, W. G.; Prouty,
R. W.; Rand, L. R.; Rickard, T. A., 10, II; Richetts, L. D., I; Rinehart,
R. E.; Root, W. A., I; Schmitt, H. A., 1,2; Stevens, H. J.; Stoneham, W. J.;
Sykes, Glenton G.; Tenney, J. B., 5; Tolman, C. F., Jr., 3; Tovote, W. L.,
10, 12; Tuck, F. J., 2, 3, 4; Watkins, R. A., I; Wilson, E. D., 36, 90; Wilson,
P. D., 2; Woodbridge, D. E., I; Zimmerman, I.

Gibson Consolidated Copper Company: Watkins, R. A., 9
Gila Basin: Lakes, A, I
Globe dist., Gila Co.: Arizona Mining Journal, 12, 15,36; Beckett, P. G.; Bjorge,

G. N.; Calkins, F. E., 1; Graichen, W.; Hamil, J. H.; King, J. S.; Lausen, C.,
1; Peterson, N. P., 14, IS, 16,19,20; Ransome, F. L., 2, 6,14, IS, 17,25;
Sanders, J.; Schwartz, G. M., 1,2,4,7; Shoemaker, A. H., 2; Spear, W. B.;
Thomas, K., 1; Tolman, C. F., Jr., 8; Tovote, W. L., 8

Globe-Gila manganese dist.: Mining World, 4
Globe-Kelvin dist.: Higgins, E., 1
Glove mine, Santa Cruz Co.: Bideaux, R. A., 1; Olson, H. J.; See, J. M.
Gold Cliff property: McDevitt, G.
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MINES AND MINING DISTRICTS (Continued)
Gold deposits, general: Lock, A. G.; Pratt, J. H., 1; Wilson, E. D., 17, 18,34
Gold Mtn. dist., Galiuro Mts.: Blake W. P., 32
Gold placers: Allen, M. A., 8; Wilson, E. D., 7,14,16,73,89
Gold Road dist., Mohave Co.: Bancroft, H., 5; Dinsmore, C. A., 12; Ritter, E. A.;

Sperr, J. D.; Tovote, W. L., I
Golden Bell mine: Willis, C. F., 18
Golden Belt mine, Yavapai Co.: Minton, D. C., Jr.
Goldfield camp, Pinal Co.: Dinsmore, C. A., 8; Lewis, A. S., 1; Massey, A. C.
Grand Canyon: Blandy, J. F., 6
Grand Gulch, Mohave Co.: Hill, J. M., 6
Grand Wash Cliffs, Mohave Co.: Schrader, F. c., 1,3, 11, 12
Gray Metals mine: Willis, C. F., 12
Great Republic mine: Willis, C. F., 24
Greaterville gold placers, Pima Co.: Hill, J. M., 1
Greenback mine: Richie, R. L.
Greens Valley dist.: Hedberg, E., 2
Groom Creek dist.: Russell, A. L.
Gunsight dist., Pima Co.: Bramwell, A. W., 2
Harshaw dist., Santa Cruz Co.: Kartchner, W. E.
Helmet Peak area, Pima Co.: Mayuga, M. N., 2
Helvetia dist., Pima Co.: Creasey, S. C., 1,7; Heyman, A. M.; Johnson, V. H., 1,

2; Michel, F. A., Jr.
Herron and Laster lease, Superior, Pinal Co.: Gardner, E. D., 1
Higgins mine, Bisbee dist., Cochise Co.: Taber, S., 2
Highland Chief mines, Oatman dist., Mohave Co.: Willis, C. F., 28
Hillside mine, Yavapai Co.: Axelrod, J. M.; Schwartz, G. M., 4; Storms, W. H.
Hilltop mine, Cochise Co.: Brittain, R. L.; Papke, K. G.
Hiltano Camp, Empire Mts., Pima Co.: Feiss, J. W.
Howard Copper Company: Willis, C. F., 15
Huachuca Mts., Cochise Co.: Wilson, E. D., 66
Hualpai dist., Mohave Co.: Gregory, N. B.
Hualpai Mts., Mohave Co.: Wickes, L. W.
Idaho mine, Oro Blanco dist., Santa Cruz Co.: Warren, H. V., 1
Imperial Copper Company mines: Shaw, S. F., 3
Indiana mine area, Pima Co.: Ruff, A. W.
Inspiration dist., Gila Co.: Arizona Department of Mineral Resources, 6;

Honeyman, P. D. I.; Rubly, G. R.; Tolman, C. F., Jr., 5
Inspiration mine, Gila Co.: Arizona Mining Journal, 9; Hardwick, W. R., 8;

Krumb, H.; Mining Journal, 9, 15, 19; Moore, R. G.; Ricketts, L. D., 2;
Stoddard, A. C., 1,2; Trischka, C., 8; Willis, C. F., 30, 67

Inspiration Needles: Willis, C. F., 43
Irene mine, Globe dist., Gila Co.: Arizona Mining Journal, 15
Iron Cap mine, Globe area, Gila Co.: Watkins, R. A., 6; Willis, C. F., 35, 67
Iron King mine, Humboldt, Yavapai Co.: Creasey, S. c., 4, 5; Kumke, C. A., 3;

Mills, H. F., 1, 2, 3, 4; Mitchell, R. J., I; Roberts, H. M.; Schwartz,
G.M.,IO

Jackrabbit area, Pinal Co.: Hammer, D. F., 1
Jerome-Bisbee shaft: Willis, C. F., 58
Jerome dist., Yavapai Co.: Anderson, C. A., 10; Arizona Mining Journal, 16, 17,

19, 20, 30, 35; Calumet and Arizona Mining Company; D'Arcy, R. L.;
Davidson, R. N.; DeWolf, W. P., 2; Dickson, R. H., 1,2; Douglas, J. S.;
Fearing, J. L., Jr., I, 2; Finlay, J. R., 2; Huff, L. C., 3, 4; Hutton, C. 0., 3;
Jewett, J.; Lindgren, W., 16; Mills, C. E., 1,2; Provot, F. A.; Ransome, F.
L., 17, 31; Reber, L. E., Jr., 2, 3; Rice, M.; Rickard, T. A., 3, 7, 12;
Schwartz, G. M., 4; Staunton, W. F., I; Thompson, A. P., 1; Willis, C. F., 65
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MINES AND MINING DISTRICTS (Continued)
Jerome-Grande Company mine: Willis, C. F., 20,62
Johnny Bull-Silver Knight property: Tainter, S. L., 3
Johnson Camp, Cochise Co.: Baker, A., 3rd, 1,2; Cooper, J. R., 1,2; Dempsey,

W. J., 10; Dinsmore, C. A., 2; Hardwick, W. R., 1; Heineman, R. E. S., 1;
Scott, W. A., 3; Wilson, E. D., 53

Junction mine, Bisbee dist., Cochise Co.: Mitchell, G. J., 2
Kaibab Plateau copper deposits: Lunt, H. F.
Katherine dist., Mohave Co.: DeWolf, W. P., 5; Lausen, c., 9,10,12
Katherine mine, Union Pass dist., Mohave Co.: Willis, C. F., 21
Kay mine, Maricopa Co.: Arizona Mining Journal, 22, 39; Bower, F. W., 2; Weed,

W. H., 11; Willis, C. F., 6, 71, 73
Keystone mine, Cochise Co.: Romslo, T. M., 3
Keystone mine, Gila Co.: Stoddard, A. C., 2
King mine, Helvetia dist., Pima Co.: Michel, F. A., Jr.
King No.1 claim, Gila Co.: Weathers, G.
King of Arizona region, Yuma Co.: Thompson, A. P., 5
Kingman area, Mohave Co.: Weed, W. H., 4
Kingman Consolidated mines: Willis, C. F., 25
Kinusta (Tree) Mesa, northeastern Arizona: King, J. W., 3
Klondyke area, Graham and Pinal Cos.: Simons, F. S., 5
Kofa Mts., Yuma Co.: Jones, E. L., Jr., 2
La Paz placer dist., Yuma Co.: Hunter, A. M.
Lake Shore mine, Casa Grande dist., Pinal Co.: Freeman, G. A.; Romslo, T. M., 4
Lead deposits: Wilson, E. D., 55, 58
Little Dragoon Mts., Cochise Co.: Enlows, H. E., 1
Little Hill mine, Pinal Co.: Mining World, 40
Live Oak mine, Gila Co.: Stoddard, A. C., 2
Lorna Prieta mine, Copper Basin, Yavapai Co.: Anderson, C. A., 2
London-Arizona mine, Banner dist., Gila Co.: Brooks, E. W.
Lost Dutchman gold mine: Clark, C. M., 4
Louis d'Or property: Willis, C. F., 41
Lukachukai dist., Apache Co.: Ellsworth, P. C.; King, J. W., 1,2
Lukachukai Mts., Apache Co.: Dare, W. L., 3; Joralernon, 1. B., 5
Magma mine, Superior, Pinal Co.: Arizona Mining Journal, 20; Browning, W. C.;

Engineering and Mining Journal, 2; Ettlinger, 1. A., 2; Foraker, C. B.;
Gustafson, L. B.; Mining Journal, 4, 6, 8, 13; Michell, W. D.; Mitchell,
R. J., 2; Sato, M.; Scott, W. A., 2; Sell, J. D., 1,2; Short, M. N., 1,2,3,4;
Snow, F. W.; Webster, R. N.; Willis, C. F., 49, 67

Magmatic Copper Company: Willis, C. F., 50
Mammoth mine area, Pinal Co.: Butler, B. S., 15; Creasey, S. C., 3; Dempsey,

W. J., 13; Fahey, J. J., 1; Peterson, N. P., 1,2,3; Wise, F.
Manganese deposits: Jones, E. L., Jr., 4; Wilson, E. D., 10
---, eastern Arizona: Farnham, L. L., 3
---, Maricopa Co.: Fillo, P. V.
---, western Arizona: Farnham, L. L., 2; Jones, E. L., Jr., 3
Manganese-silver mines: Romslo, T. M., I
Marginal copper mines: Arizona Department of Mineral Resources, 1
Maricopa Copper Company: Willis, C. F., 68
Mariquita gold mine: Clark, C. M., 2
Martinez dist., Yavapai Co.: Barth, C. G., Jr.; Wheeler, G. M., 2
Mary G mine, Pima Co.: Davis, R. E., I
Maudina and Morning Star mines, Pinal Co.: Bateman, P. c.; Bromfield, C. S., 1
Mayer vicinity, Yavapai Co.: Burgess, D., 4
Maynard dist., Mohave Co.: Wheeler, G. M., 2
Mazatzal Mts., Mercury dist.: Faick, J. N., I; Hummel, K.; Ransome, F. L., 21
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Mercury deposits: Lausen, C., 4; Von Bernewitz, M. W.; Wolcott, H. N., 1
Metcalf dist., Greenlee Co.: Butler, B. S., I; Scotland, P. B.
Miami Copper Company mines, Gila Co.: Arizona Mining Journal, 10; Carey,

J. F.; Herrick, R. L., 2, 3; Legge, J. A., Jr.; Loveman, M. H.; Maclennan,
F. W., 1,2; Mining Journal, 10, 14; Mining World, 18; Willis, C. F., 31, 67

Miami dist., Gila Co.: Arizona Department of Mineral Resources, 6, 10; Calkins,
F. E., I; Creasey, S. C., 8; Engineering and Mining Journal, 2; Hamil, J. H.;
Peterson, N. P., 6,14,16; Ransome, F. L., 17,25; Reed, E. F.; Rice, C. T.;
Rubly, G. R.; Sain, W. G.; Schwartz, G. M., 18; Spear, W. B.; Still, A. R.;
Tolman, C. F., Jr., 5; Trischka, C., 8; Weed, W. H., 6

Miami-Inspiration mine: Arizona Department of Mineral Resources, 10; Reed,
E.F.

Midnite Test mine, Groom Creek dist.: Russell, A L.
Mildren and Steppe mining areas, Pima Co.: Williams, S. A., 3, 5
Mineral Basin Copper Co.: Arizona Mining Journal, 24
Mineral Creek dist., Pinal Co.: Arizona Department of Mineral Resources, 7;

Gowing, F. A; Phelps, H. D.; Probert, F. H., 3; Wilson, E. D., 44
Mineral Hill mine, Pima dist., Pima Co.: MacKenzie, F. D., I; Storms, W. R.;

Williams, S. A., 4
Mineral Hill mine area, Pima Co.: Bowman, A. B.; Eckel, E. B., 2
Mineral Park, Mohave Co.: Carpenter, R. H., 2
Mining companies, history: Mathewson, E. P.
Mining district map and index: Wilson, E. D., 43,88
Minnie mine, Pima dist., Pima Co.: Wilson, E. D., 57
Mission mine, Pima dist., Pima Co.: Canney, F. C.; Engineering and Mining

Journal, 4; McDonald, J.; Mining World, 28, 34; Richard, K. E., 2;
Skillings, D. N., Jr., 2; Skillings Mining Review, 1

Mohave Co.: Johnston, B.; Mensch, W. A, 1; Schrader, F. C., 11, 12; Toll, R. H.;
Tovote, W. L., 2

Mohawk zinc prospect, Pima Co.: Haury, P. S., 1; Wilson, E. D., 45
Money Metals mine, Yavapai Co.: Sparkes, G. M., 3
Montana mine area, Empire Mts., Pima Co.: Sopp, G. P.
Montana mine, Oro Blanco dist., Santa Cruz Co.: Fowler, G. M., 1,2; Warren,

H.V.,1
Monument No. l-Mitten No.2 mines, Monument Valley: Witkind, I. J., 19
Monument No.2 mine, Apache Co.: Finnell, T. L., 1
Monument Valley: Bain, G. W., 5; Grundy, W. D., 2; Mitcham, T. W., 1,2
Morenci dist., Greenlee Co.: Arizona Department of Mineral Resources, 4, 10;

Arizona Mining Journal, 7; Butler, B. S., 1, 11; Dinsmore, C. A, 5;
Hardwick, W. R., 3; Henrich, C., 2; Hoagland, J., 4, 5; Lawson, W. C.;
Lindgren, W., 4, 7, 8, 9; Mosier, M.; Ransome, F. L., 10; Reber, L. E., Jr.,
1; Robinson, G.; Schwartz, G. M., 4, 8; Sullivan, M.; Tovote, W. L.. 3;
Trischka, C., 8; Watt, R.

Morgan mine area, Pima dist., Pima Co.: Whitcomb, H. A, 1
Mountain Maid ore body, Bisbee, Cochise Co.: Peng, Chi-jui
Mountain Queen area, Swisshelm Mts., Cochise Co.: Loring, W. B.
Mowry mine, Santa Cruz Co.: Brinsmade, R. B., 3; Fontana, B. L.; Prout, J. W.;

Schrader, F. C., 10; Smith, G. E.
Navajo Indian Reservation: Mining World, 24
New Cornelia mine, Ajo, Pima Co.: Allen, A W.; American Institute of Mining

and Metallurgical Engineers, 2; Arizona Department of Mineral
Resources, 5, 10; Arizona Mining Journal, 11; Calumet and Arizona
Mining Company; Greenway, J. C.; Hardwick, W. R., 5; Ingham, G. R.;
Rickard, T. A., 6, 9; Willis, C. F., 67

New Dominion mine, Globe, Gila Co.: Willis, C. F., 39
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Nonmetallic deposits: Wilson, E. D., 38, 52
Northwest Inspiration: Willis, C. F., 42
Oatman dist., Mohave Co.: Arizona Mining Journal, 4, 5, 6; Boericke, W. F.;

Bollinger, E. E.; Burgess, J. A., 2, 3; Doman, R. S.; Lausen, C., 9, 10, 12;
Martin, A. H., I; O'Brien, J. F., 1,2; Palmer, L. A.; Probert, F. H., S;
Ransome, F. L., 29; Rickard, T. A., 5; Ritter, E. A.; Schwartz, G. M., 10;
Scott, W. A., 1; Shaw, E. A.; Sperr, J. D.; Spillman, C.; Spilman, C. F.;
Tovote, W. L., 1; Wiseman, P.; Wolle, M. S.

Octave mine, Yavapai Co.: Nevius, J. N., 2; Watson, H. B., 2; Wilson, E. D., 22
Old Dick mine: Mining World, 39
Old Dominion mine, Globe, Gila Co.: Arizona Mining Journal, 12; Beckett, P. G.;

Bjorge, G. N.; Lausen, C., 1; Shoemaker, A. H., 2; Watkins, R. A., 4;
Willis, C. F., 32, 67

Old Hat dist., Pinal Co.: Hillebrand, J. R., 2; Peterson, N. P., 4; Stewart, S. O.
Old mines: DeWolf, W. P., 3
Old Reliable copper mine, Pinal Co.: Denton, T. C., 2; Trischka, C., 8
Olivette mine area, Pima dist., Pima Co.: Waller, H. E., Jr.
Open-cut metal mines: Gardner, E. D., 4
Open-pit copper mines: Fenzi, W. E.
Ord mine, Mazatzal dist.: Faick, J. N., 1
Oro Blanco dist., Santa Cruz Co.: Fowler, G. M., 1,2; Milton, M. C.; Warren,

H.V.,1
Oro Flame mine, Yavapai Co.: Kirkbride, G. A.
Orphan mine, Grand Canyon: Adler, H. H.; Marks, R. L.; Mining World, 26
Owl Head dist., Pinal Co.: Barter, C. F.; Pickard, B. 0., I
Pacific Slope mines: Willis, C. F., 66
Palomas Range, Yuma Co.: Keyes, C. R., 26
Patagonia dist., Santa Cruz Co.: Carpenter, M. M., 4; Davis, H. E.; Dinsmore,

C. A., 1; Keener, H.; Probert, F. H., 4
Patagonia Mts., Santa Cruz Co.: Baker, R. C.; Schrader, F. c., 4,5,6,7,8,13,14
Paymaster mine, Pima Co.: Nye, T. S.; Waller, H. E., Jr.
Payson area, Gila Co.: Lausen, c., 2; Willis, C. F., 10,33
Peach-Elgin copper deposit, Helvetia dist., Pima Co.: Heyman, A. M.
Pearce, Cochise Co.: Endlich, F. M.
Peck mine, Bradshaw Mts., Yavapai Co.: Henderson, P. C., 2
Phelps Dodge Corp.: Engineering and Mining Journal, 3; Mining Journal, 5,16,21;

Phelps Dodge Corporation
Phoenix mine, Ricketts, P. P.
Phoenix Mts., Maricopa Co.: Schrader, F. C., 15
Pikes Peak dist., Maricopa Co.: Farnham, L. L., 1; Sharp, R. R., Jr.
Pilgrim mine, Mohave Co.: Hastings, E. F.
Pima Co.: Allen, M. A., 2; Leach, R. B.; Wilson, E. D., 35
Pima dist., Pima Co., Anderson, C. A., 3; Arnold, L. C,; Bowman, A. B.; Cooper,

J. R., 8; Eckel, E. B., 2; Engineering and Mining Journal, 4; Huff, L. C., 5;
Irvin, G. W.; MacKenzie, F. D., 1, 2; Mayuga, M. N., 2; Mining World,
2; Nye, T. S.; Park, C. F., Jr., 1; Richard, K. E., 2; Skillings, D. N., Jr., 2;
Skillings Mining Review, 1; Storms, W. R.; Tainter, S. L., 1; Venable, B.
W.; Waller, H. E., Jr.; Whitcomb, H. A., 1; Williams, S. A., 4; Wilson,
E. D., 57, 59

Pima mine, Pima Co.: American Institute of Mining and Metallurgical Engineers,
2; Heinrichs, W. E., Jr., 1; Journeay, J. A.; Mining World, 19, 23;
Thurmond, R. E., 1,2,3,4

Pinal Mts.: Wheeler, G. M., 2
Placer mines, Yavapai Co.: DeWolf, W. P., 1
Planet copper mines, Yuma Co.: McCarn, H. L.; Thurmond, F. L., 1
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Planet iron dist., Yuma Co.: Cummings, J. B., 2; Upham, W. E.; Wilson, E. D., 46
Ploma King mine: Willis, C. F., 70
Plomosa placers, Yuma Co.: Plummer. W. L.
Plumosa dist., Yuma Co.: Keyes, C. R., 25
Pontatoc mine, Santa Catalina Mts., Pima Co.: Guild, F. N., 1; Medhi, P. K.
Porphyry Consolidated Copper Company: Watkins, R. A., 7
Porphyry copper dists.: Channing, J. P.; Parsons, A. B., 1,3; Weed, W. H., 8
Potts Canyon, Superior area, Pinal Co.: Wardwell, H. R.
Power for mining: Webber, B. N., 3, 4
Prescott region, Yavapai Co.: B1andy, J. F., 1
Prince of Arizona mine: Willis, C. F., 9
Production statistics: Arizona Bureau of Mines, 2; Mineral Industry; Mineral

Resources of the United States; Minerals Yearbook; Raymond, R. W., 1,2
Prospecting: Thompson, A. P., 6, 8
Putnam Wash area, Pinal Co.: Hillebrand, J. R., 1
Quartzsite area, Yuma Co.: Jones, E. L., r-, 1; Keiser, W. G.
Quijotoa Mts., Pima Co.: Gebhardt, R. c., McClintock, J. H., 3; Stephens, B. A.
Radioactive deposits: U.S. Atomic Energy Commission
Ranier mines: Willis, C. F., 7
Ray Consolidated Copper Company: Arizona Mining Journal, 13; Clifford, J. 0.;

Dinsmore, C. A., 4; Herrick, R. L., 1; Jackling, D. C., I, 2, 3; Willis, C. F.,
45,67

Ray dist., Pinal Co.: Arizona Department of Mineral Resources, 7, 10; Clarke,
O. M., Jr., 1,2; Dinsmore, C. A., 4,9; Hill, A.; Hoyt, C. L.; Ransome, F.
L., 17, 25, 28; Schmitt, H., 4; Schwartz, G. M., 4, 18; Thomas, R. W.;
Tolman, C. F., Jr., 4; Trischka, C., 8; Truesdell, W. H.; Weed, W. H., 5;
Wilson, E. D., 72

Ray Hercules mine: Willis, C. F., 46
Red Bluff prospect, Gila Co.: Kaiser, E. P., 1
Red Hills (Tate) uranium prospect, Mohave Co.: Kaiser, E. P., 2
Red Rock, northeastern Arizona: King, J. W., 3
Regal asbestos mine, Gila Co.: Stewart, L. A., 7
Reward (Yekol) mine, Pinal Co.: Denton, T. C., I
Reymert mine, Pinal Co.: Blauvelt, H., 1
Rich Hill, Octave dist.: Watson, H. B., 2
Richmond Basin area, Gila Co.: Bishop, O. M.; Rose, D.; Watkins, R. A., 2
Ridenour mine, Hualapai Indian Reservation: Miller, R. D.
River Range, Mohave Co.: Holt, E. B., I
Riverview mine, Coconino Co.: Chenoweth, W. L., 3
Rosemont camp, Pima Co.: Popoff, C.; Thomas, W. L.
Sacramento Hill, Bisbee dist., Cochise Co.: Dekalb, c., 3; Sherman, G., I, 2;

Skillings Mining Review, 2; Ziesmer, H. M., 1,2
Saddle Mts., dist., Pinal Co.: Ross, C. P., 5
Safford area, Graham Co.: Carpenter, R. H., 2; Cook, A.; Hutton, C. 0., 2;

Mining World, 29, 31
Saint George deposit, Cochise Co.: Romslo, T. M., 3
Salome area, Yuma Co.: Reedall, H. C.
San Francisco dist., Mohave Co.: Martin, A. H., I
San Manuel mine area, Pinal Co.: Arizona Department of Mineral Resources, 9;

Baldwin, R. W.; Buchanan, J. F.; Chapman, T. L.; Dale, Y. B., 4; Dempsey,
W. J., 13; Goss, W. P., 1,2; Griswold, G. B.; Hazen, S. W., Jr.; Hillebrand,
J. R., 2; Johnson, G. H.; Lovering, T. S., 2, 3; McLehanen, J. D., Jr.;
Mining World, 7,12,22; Pelletier, J. D.; Sato, M.; Schwartz, G. M., 9, 11,
13, 16, 18; Steele, H. J., 1, 2; Trischka, C., 8; Warren, H. Y., 2; Wilson,
E. D., 50,76,86; Wilson, L. K.
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San Xavier dist., Pima Co.: Guild, F. N., 1; Park, C. F., Jr., 1
San Xavier mine, Pima dist., Pima Co.: Arnold, L. C., Duff, G. J.; Irvin, G. W.;

Mining World, 2; Wilson, C. A.
Santa Cruz Co.: Bird, A. T., 1,2; Bond, J., 2; Lenon, R.
Santa Rita Mts., Pima and Santa Cruz Cos.: Root, W. A., 2; Schrader, F. C., 4,

7,8,14
Seventy-nine mine, Gila Co.: Kiersch, G. A., 1,2,3; Willis, C. F., 47
Shattuck-Arizona mine: Arizona Mining Journal, 14; Willis, C. F., 67
Shattuck-Denn mine, Bisbee, Cochise Co.: Bradley, W.; Mining Journal, 18;

Wilson, P. D., 1
Shea mine: Willis, C. F., 56
Sierra Ancha Mts., Gila Co.: Bateman, A. M., 1
Sierrita Mts., Pima Co.: Ransome, F. L., 27
Silver Bell area, Pima Co.: Arizona Department of Mineral Resources, 9; Barney,

W. G.; Buseck, P. R.; Hardwick, W. R., 7; Kerr, P. F., 2; Knopf, A.;
Mining World, 21; Richard, K. E., 1; Stewart, C. A., 2, 3; Tolman, C. F.,
Jr., 6; Trischka, C., 8

Silver deposits: Blake, W. P., 2; Wilson, E.
Silver dist., Yuma Co.: Hills, R. C., 1; Thompson, A. P., 3; Wilson, E. D., 69
Silver King mine, Pinal Co.: Blake, W. P., 10; Clark, C. M., 1; Galbraith, F. W.,

1; McClintock, J. H., 6; Willis, C. F., 51,67
Silver Lillie copper mines: Arizona Mining Journal, 18
Silver Trails (Diamond Joe) mine: Willis, C. F., 27
Snowball fluorite deposit, Maricopa Co.: Denton, T. C., 4
Squaw Peak mine, Camp Verde area: Mining World, 3; Thacker, E.
Stanley Butte dist., Graham Co.: Arizona Mining Journal, 31; Ross, C. P., 4;

Wolf, F., Jr.
Stargo mines: Willis, C. F., 14
Sullivan copper mine, Cochise Co.: Kumke, C. A., 1; Wilson, E. D., 49
Sunshine mine, Papago dist., Pima Co.: Higdon, C. E.
Superior area, Pinal Co.: Gardner, E. D., 1; Hammer, D. F., 2; Ransome, F. L.,

20; Schwartz, G. M., 2,7; Short, M. N., 1,2,3,4; Simon, W. W.; Steele,
H. J., 3; Wilson, E. D., 61,72

Superior and Boston mine, Globe, Gila Co.: Arizona Mining Journal, 36; Herrick,
R. L., 4; Willis, C. F., 36

Superior perlite dist., Pinal Co.: Keller, W. D., 2
Swisshelm dist., Cochise Co.: Galbraith, F. W., 9
Table Mtn. mine, Pinal Co.: Thomssen, R. W., 2
Tennessee-Schuylkill mine, Wallapai dist., Mohave Co.: Garrett, S. K.; Schoder, J.
Three R mine, Patagonia dist., Santa Cruz Co.: Handverger, P. A.;

Probert, F. H., 4
Thumb Butte dist., Yavapai Co.: McCorkell, S. R.
Tiger dist.: Wheeler, G. M., 2
Tip Top mine, Bradshaw Mts., Yavapai Co.: Coupal, J. S., 1; Ensign, O. A.
Tom Reed mine, Oatman dist., Mohave Co.: Arizona Mining Journal, 5; Bollinger,

E. E.; Mining Journal, 11; Ritter, E. A.; Sperr, J. D.; Spilman, C. F.; Willis,
C. F., 67

Tombstone dist., Cochise Co.: Blake, W. P., 7, 8, 34, 40; Brinsmade, R. B., 4;
Butler, B. S., 8, 9, 13, 16; Church, J. A., 1, 2; Clarke, F. W.; Devere, J.;
Gilluly, J., 10; Goodale, C. W., 1,2; Hillebrand, W. F., 1; Hollyday, E. F.;
Lakes, A., 2; Moses, A. J., 1,2, 3,4; Needham, A. B.; Ransome, F. L., 26;
Rasor, C. A., 1,2,3,4; Shaw, S. F., 2; Staunton, W. F., 2; Tenney, J. B., J I

Tornado-Tam O'Shanter area, Dripping Spring Mts.: Kiersch, G. A., 5
Tres Amigos gold veins: Keyes; C. R., 23
Tucson area, Pima Co.: Willis, C. F., 63
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Tungsten deposits: Blake, W. P., 22, 25; Dale, V. B., I, 2, 3; Kerr, P. F., 1;

Rickard, F.; Rubel, A C., I; Wilson, E. D., 30, 32
Turquoise dist., Cochise Co.: Crawford, W. P., 2; Platt, J. M.; Ransome, F. L.,

16,18
Twin Buttes dist., Pima Co.: Brown, R. L.; Cummings, J. B., 3; Gordon, E. R.;

Guild, F. N., 1; Houser, F. N.; Keller, G. V., 2; Lacy, W. c., 3; Skillings,
D. N., Jr., I; Wilson, E. D., 57

Tyndall dist., Santa Cruz Co.: Pumpelly, R., 4
United American Mining Company, Oatman dist., Mohave Co.: Shaw, E. A.
United Arizona mine: Mining Journal, 1
United Eastern mine, Oatman dist., Mohave Co.: Arizona Mining Journal, 6;

Bollinger, E. E.; Burgess, J. A., 2,3; Willis, C. F., 67; Wiseman, P.
United Verde mine, Jerome, Yavapai Co.: Arizona Mining Journal, 17; Hall,

S. M.; Hansen, M. G., 2, 3; McCarthy, J.; Mills, C. E., 2; Parsons, L. A.;
Pullen, J. B.; Quayle, T. W.; Smith, H. D. W., 1,2; Tally, R. E., 1; Willis,
C. F., 67; Young, H. V.

United Verde Extension mine, Jerome, Yavapai Co.: Arizona Mining Journal, 16,
20; D'Arcy, R. L.; Mining Journal, 7; Rickard, T. A, 3, 7, 12; Schwartz,
G. M., 5; Willis, C. F., 52, 67

Uranium dists.: American Institute of Mining and Metallurgical Engineers, 2;
Wright, R. J., 1

---, southeastern Arizona: Bissett, D. H.
Van Dyke mine, Miami, Gila Co.: Stacy, F. N.; Watkins, R. A., 3
Vekol dist., Pinal Co.: Carpenter, R. H., 1; Higgins, E., 4
Verde Central mine, Jerome, Yavapai Co.: Arizona Mining Journal, 30, 35;

Calumet and Arizona Mining Company; Dickson, R. H., I, 2; Fearing,
J. L., Jr., I; Willis, C. F., 54

Verde Chief: Willis, C. F., 61
Verde Cobre: Willis, C. F., 59
Verde dist., Yavapai Co.: Anderson, C. A, 10; Douglas, J. S.; Jewett, J.; Miller,

G. W.; Mills, C. E., 1; Smith, H. D. W., 1,2
Verde Jerome copper: Arizona Mining Journal, 19; Willis, C. F., 57
Vulture mining camp, Maricopa Co.: Defty, W. E., 1; Dinsmore, C. A., 7; Hafer,

c., 2; Hutchinson, W. S.; McClintock, J. H., 6; Moore, K. T.; Penfield,
S. L., 1; Purington, C. W.; Thompson, A P., 9; Wheeler, G. M., 2

Walker dist., Yavapai Co.: Hinton, H. P.
Wallapai dist., Mohave Co.: Arizona Mining Journal, 1; Dings, M. G.; Garrett,

S. K.; Gregory, N. B.; Haury, P. S., 2; Hernon, R. M., 3; Schoder, J.;
Searls, F., Jr.; Smith, F. C.; Tainter, S. L., 3; Thomas, B. E., 1,2,4

Washington camp, Pima Co.: Crosby, W.O.; Knopf, A.
Weaverdist., Yavapai Co.: Barth, C. G., Jr.; Wheeler, G. M., 2
White Canyon dist., Monument Valley: Grundy, W. D., 2; Young, R. G., 2
White Hills dist., Mohave Co.: Thompson, A. P., 7; Willis, C. F., 26
White Mesa dist., Coconino Co.: Hill, J. M., 5; Read, C. B., 1
White Metals Company: Willis, C. F., 48
White Picacho dist., Maricopa and Yavapai Cos.: Jahns, R. H., 3; Stewart, G. W.
Wickenburg area, Maricopa Co.: Bastin, E. S., 1; Burgess, D., 1; Dinsmore, C. A.,

10; Jahns, R. H., 2; Metzger, O. H.; Watson, H. B., 1
Winkelman area, Pinal Co.: Dean, K. c.: Willis, C. F., 8
World's Fair mine, Santa Cruz Co.: Arizona Mining Journal, 2
Yavapai Co.: Blandy, J. F., 5, 7; DeWolf, W. P., 1,4; Hafer, C., 1; Milnes, P. R.,

1,2; Sparkes, G. M., 1,2; Wood, H. R.
Young Mines Company: Arizona Mining Journal, 34
Yuma Co.: Bancroft, H., 3,4; Higgins, E., 2; Minhinnick, H. J.;

Wilson, E. D., J 5
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Zinc dists.: Tenney, J. B., 3; Wilson, E. D., 55, 58
Zonia copper mine, Yavapai Co.: Kumke, C. A., 2

MINOR ELEMENTS
General: Kaiser, E. P., 4
Mill and smelter products, contents: Kaiser, E. P., 4
Monazite, western Arizona: Heineman, R. E. S., 3
Rare and radioactive minerals: Moore, R. T., 1
Rare earths: Olson, J. C; 2
---, in Devonian iron formation, Christmas quad., Gila Co.: Willden, C. R .• 2

MIOCENE See PALEONTOLOGY, Miocene; STRATIGRAPHY. Miocene
MISSISSIPPIAN See PALEONTOLOGY, Mississippian; STRATIGRAPHY.

Mississippian
MOLYBDENUM See METALLIFEROUS MINERAL COMMODITIES.

Molybdenum
NATURAL GAS See FUELS
NONMET ALLIFEROUS MINERAL COMMODITIES

Aggregate, Hoover Dam region: Price. T. M.
---. manufactured, Navajo-Hopi Indian Reservations: Haff, J. c.. 2; Kiersch,

G.A .•9
---. natural. Navajo-Hopi Indian Reservations: Kiersch, G. A.• 9.13
Alunite: Heineman. R. E. S., 8; Thoenen, J. R.
---. Patagonia. Santa Cruz Co.: Schrader, F. c., 5. 6
---. Sugarloaf Butte, Yuma Co.: Heineman. R. E. S., 6
Andalusite: Petar, A. V .• 1
Anhydrite: Moyer. F. T.; Withington, C. F.. 1.3
Asbestos: Allen. M. A., 5; Bowles, 0 .• 4. 6. 7, 8; Butler, G. M .• 23. 25; Chidester,

A. H.; Diller. J. S., 3, 4.5.6; Jaquays, D. W.; Joseph, P. E .• 3; Melhase, J.;
Mining World, 5, 30; Nelson. C.; Pratt. J. H., 2; Regelman, E. S.• 1. 2;
Sampson, E .. 1; Shanley, W. G.; Shride, A. F., 1; Stewart. L. A .• 2. 4.5.7;
Trischka, c., I; Wilson. E. D., 8

---. American Ores mine. Sierra Ancha Mts., Gila Co.: Bateman. A. M., 1
---. origin: Taber. S., I
---, Salt River area. Gila Co.: Ransom. J. E., 1
---. San Carlos Indian Reservation: Bromfield. C. S.• 3.4
Barite: Allen. M. A .• 3; Brobst. D. A.; Mining World. 10; Peters, W. C.; Stewart.

L.A.,6
---, bibliography: Dean, B. G.
---, Grand Canyon: Bryan, J. J .• 2
---, map of deposits: Dean. B. G.
---. Mesa area, Maricopa Co.: Linter, R. E.
Bentonite: Davis. C. W.
---, Navajo-Hopi Indian Reservations: Kiersch, G. A .• 8; Wilson. R. L., I
---. Painted Desert: Allen. V. T.
Bleaching clay. Chambers-Cheto area. Apache Co.: Schroter, G. A.
---, Navajo-Hopi Indian Reservations: Kiersch, G. A., 8, 10, 11
Boulder (Hoover) Dam region: Hewett, D. F., 6; U. S. Bureau of Reclamation, I
Brucite: Gildersleeve, B.
Building stones: Culin, F. L.. Jr., 6; Currier. L. W.
---, Ft. Defiance quad .•Apache Co.: Allen. J. E.
Carbon dioxide, Four Corners region: Picard. M. D., 2
Celestite: Culin, F. L., r-, 5; Phalen. W. c., I
Cement materials: Culin, F. L.. Jr., 4; Duryee, E .• 1.2; Eckel. E. c.. 1.2
---, Navajo-Hopi Indian Reservations: Kiersch, G. A.. 8
Chemical industry, minerals for: Wilson, E. D .• 54
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Clays, adsorbent: Nutting, P. G.
---, bentonitic: Davis, C. W.; Kiersch, G. A., 8; Wilson, R. L., 1
---, bleaching: Kiersch, G. A., 8,10,11; Schroter, G. A.
---, Ft. Defiance quad., Apache Co.: Allen, J. E.
---, Lees Ferry area, Coconino Co.: Phoenix, D. A., 5
---, Morrison formation: Keller, W. D., 3
---, Painted Desert: Allen, V. T.
---, St. Johns vicinity, Apache Co.: Woodyard, K. E.
---, structural, Navajo-Hopi Indian Reservations: Howell, P. W., 1
---, use in development of water resources: Kiersch, G. A., 6
Coal (exclusive of fuel): Kiersch, G. A., 8
Construction materials: Bowles, 0.,1; Culin, F. L., Jr., 6; Currier, L. W.; Day,

W. C.; Duryee, E., 1,2; Price, T. M.
---, Basin and Range province: Gallagher, B. J.
---, Cameron quad., Coconino Co.: Akers, J. P., 11
---, Colorado Plateau province: Gallagher, B. J.
---, Ft. Defiance quad., Apache Co.: Allen, J. E.
---, Glen Canyon area, Coconino Co.: Cooley, M. E., 6
---, Lees Ferry area, Coconino Co.: Phoenix, D. A., 5
---, Navajo Country: Gregory, H. E., 10
---, Navajo- Hopi Indian Reservations: Haff, J. C., 2; Kiersch, G. A., 9, 13;

Peirce, H. W., 1
Crushed stone, Navajo-Hopi Indian Reservations: Haff, J. C., 2; Kiersch, G. A., 9
Diatomaceous earth: Blake, W. P., 36, 37; Hatmaker, P., 1; Trischka, C., 3;

Wilson, E. D., 25
---, San Carlos Indian Reservation: Bromfield, C. S., 3, 4
Dimension stone: Currier, L. W.
---, Navajo-Hopi Indian Reservations: Kiersch, G. A., 9; Peirce, H. W.,1
Dolomite: Weitz, J. H.
Dumortierite: Diller, J. S., 1; Petar, A. V., 1; Wilson, E. D" 9
Fluorspar: Allen, M. A., 6; Ladoo, R. B., 1,2,4; Wilson, E. D., 63
---, Castle Dome, Yuma Co.: Burchard, E. F., 2; Gillson, J. L.
---, Duncan area, Greenlee Co.: Burchard, E. F., 2; Gillson, J. L.
---, Packard property, Gila Co.: Cummings, J. B., 1
---, Snowball deposit, Maricopa Co.: Denton, T. C., 4
---, Wickenburg, Maricopa Co.: Gillson, J. L.
---, Yuma Co., southern: Wilson, E. D., 15
Ft. Apache region: Reagan, A. B., 8
Garnet, Navajo-Hopi Indian Reservations: DuBois, R. L., 1; Gregory, H. E., 9;

Kiersch, G. A., 8
General: American Institute of Mining and Metallurgical Engineers, 1; Dunning,

C. H., I, 2; Lacy, W. C., 2; Ladoo, R. B., 3, 5; Mineral Industry; Mineral
Resources of the United States; Olson, G. G.; Sanford, S.; U. S. Bureau of
Mines, 2; Willis, C. F., 2; Wilson, E. D., 52, 90

Gila River Indian Reservation, Maricopa and Pinal Cos.: Wilson, E. D., 93
Gravel, Ft. Defiance, Apache Co.: Allen, J. E.
---, Glen Canyon area, Coconino Co.: Cooley, M. E., 6
Gypsum: Blake, W. P., 14, 42; Culin, F. L., Jr., 3; Galbraith, F. W., 2; Moyer,

F. T.; Santmyers, R. M.; Stone, R. W., 1,2; Withington, C. F., 1,3
---, Feldman, Pinal Co.: Withington, C. F., 2
---, Navajo-Hopi Indian Reservations: Anthony, J. W., 4; Kiersch, G. A., 8
---, San Carlos Indian Reservation: Bromfield, C. S., 3, 4
---, Whetstone Mts., Cochise Co.: Graybeal, F. T.
Kaolin, Navajo-Hopi Indian Reservations: Kiersch, G. A., 8
Kyanite: Petar, A. V., 1
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NONMET ALLIFEROUS MINERAL COMMODITIES (Continued)
Lime: Bowles, 0.,5; Culin, F. L., Jr., 7
Limestone: Bowles, 0., 2
---, high-calcium, bibliography: Gazdik, G. C.
---, Navajo-Hopi Indian Reservations: Kiersch, G. A., 8
Magnesite: CuI in, F. L., Jr., 1; Gildersleeve, B.
Map of known nonmetallic mineral commodities: McCrory, F. J., 2; Wilson,

E. D., 42, 75
Marble, Chiricahua Mts., Cochise Co.: Paige, S.
---, onyx: Bowles, 0., 3; Dekalb, C., 1; Merrill, G. P., 1
---, pink: Strong, M. F.
Mica: Culin, F. L., Jr., 2; Sterrett, D. B., 2; Wilson, E. D., 26
Mineral pigments, iron oxide: Wilson, H.
Navajo Country: Reagan, A. B., 23
Nitrate deposits: Gale, H. S.; Mansfield, G. R.
---, southeastern Arizona: Noble, L. F., 7
Nitrogen, Four Corners region: Picard, M. D., 2
Perlite: Jaster, M. c., I; Mining World, 13; Wilson, E. D., 39
---, composition: Anderson, F. G.
---, Superior area, Pinal Co.: Keller, W. D., 2
Potash: Hance, J. H.
Primitive stone industry: Bartlett, K., 3
Pumice: Hatmaker, P., 2
Puzzolan, Navajo-Hopi Indian Reservations: Kiersch, G. A., 8,12
Quartz: Heineman, R. E. S., 9
Red argillite resembling pipestone: Bartlett, K., 1
Refractories: Culin, F. L., Jr., 1; Gildersleeve, B.; Petar, A. V., 1;Wilson, E. D., 9
Salt: Phalen, W. c., 2
---, analysis: Taylor, W. W.
---, bibliography: Lang, W. B.
---, Camp Verde, Yavapai Co.: Young, G. J.
---, Hopi Trail, Grand Canyon: Eiseman, F. B., Jr.
---, Navajo Country: Gregory, H. E., 10
---, Supai basin: Pierce, W. G.
---, Verde Valley, Yavapai Co.: Blake, W. P., 12
Sand, Ft. Defiance quad., Apache Co.: Allen, J. E.
---, Navajo-Hopi Indian Reservations: Kiersch, G. A., 8
Sandstone: Bowles, 0., 1
Serpentine, Salt Creek Canyon: Ransom, J. E., 4
Silica, bibliography: Jaster, M. c., 2
Sillimanite: Petar, A. V., 1
Slate: Dale, T. N.
Sodium sulfate: Tyler, P. M., 3; Wells, R. C., 2
---, Camp Verde, Yavapai Co.: American Appraisal Company; Sturges, E. L.
---, Verde Valley, Yavapai Co.: Blake, W. P., 12
Stone: Day, W. C.
Strontium: Culin, F. L., Jr., 5; Harness, C. L.; Moore, B. N., 1; Schreck, A. E.
Sulfur: Kelly, F. J.; Wideman, F. L.
Vermiculite: Wilson, E. D., 27
Yavapai Co.: Hansen, M. G., 1

OIL See FUELS, Oil; MAPS, Oil Well
ORDOVICIAN See PALEONTOLOGY, Ordovician; STRATIGRAPHY,

Ordovician
ORE DEPOSITS See ECONOMIC GEOLOGY; METALLIFEROUS MINERAL

COMMODITIES; MINES AND MINING DISTRICTS;
NONMET ALLIFEROUS MINERAL COMMODITIES
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PALEOGEOGRAPHIC MAP See MAPS, Paleogeographic
PALEOMAGENTISM See GEOPHYSICS AND GEOPHYSICAL

PROSPECTING
PALEONTOLOGY

Algae, Cretaceous, early, Cochise Co.: Konishi, K.
---, Precambrian, Grand Canyon: White, C. D., 3
Amole arkose, Lower Cretaceous, Tucson Mts.: Bryant, D. L., 4
Amphibians, Cenozoic, southeastern Arizona: Brattstrom, B. H.
Animal tracks and trackways: Farmer, M. F.; McKee, E. D., 31; Nininger, H. H.,

5; Peabody, F. E., 7; Riggs, E. S.
---, Chinle formation, Petrified Forest National Monument: Caster, R. E.
---, Coconino sandstone: Brady, L. F., 17,21; McKee, E. D., 25
---, Grand Canyon: Gilmore, C. W., 2, 3,4,5, 6, 7; Lull, R. S.; Peabody,

F. E., 5
---, Moenkopi sandstone: Brady, L. F., 9; Peabody, F. E., 4, 6
---, Morrison formation: Stokes, W. L., 6
---, Navajo and Wingate sandstones: Brady, L. F., 31
---, Permian rocks: Brady, L. F., 32; Gilmore, C. W., 3; Laudermilk, J. D.,

3; Peabody, F. E., 5; Vaughn, P. P., I
---, Triassic rocks: Laudermilk, J. D., 4; Peabody, F. E., 2
---, Verde formation, Montezuma Castle National Monument:

Brady, L. F., 29
Apache Co., Cretaceous Cephalopods: Young, K. P.
Arachnids: Petrunkevitch, A.
Arthropods, Cambrian: Ulrich, E. O.
---, Cenozoic, late: Chamberlin, R. V.
---, in onyx marble: Pierce, W. D., 1,2
---, Permian, Grand Canyon: Carpenter, F. M.
---, Triassic, Petrified Forest National Monument: Walker, M. V.
Aubrey limestone: Reagan, A. B., 3
Basin and Range Province, late Tertiary microftora: Gray, J., 1,3
Bass formation, Grand Canyon: Alf, R. M.
Bidahochi formation: Repenning, C. A., 2
Bioherms, upper Devonian: Huddle, J. W., 1
Birds, condor: DeSaussure, R.; Miller, L.
---, rail, Pliocene: Wetmore, A., 3
---, southeastern Arizona: Wetmore, A., I
---, swan, Miocene: Wetmore, A., 2
Bisbee quad., Carboniferous: Girty, G. H.
---, Devonian: Keyes, C. R., 80; Williams, H. S., 2
Bottomless Pits area, Coconino Co., Permian: Pattison, H. M.
Brachiopods: McKee, E. D., 21
---, Cretaceous: Cooper, G. A.
---, Devonian: Stainbrook, M. A.
Bryozoan, Permian: Condra, G. E., 1,2
Buell Park, Apache Co., mollusks: Drake, R. J., I
Cambrian System: Walcott, C. D., 4, 6, 8
---, Arthropods: Ulrich, E. O.
---, correlations: Walcott, C. D., 5,9,12; Wheeler, H. E., I
---, Grand Canyon: Resser, C. E.; Schenk, E. T., 3; Schuchert, c., 2
---, Trilobites: Stoyanow, A. A., 3,18
---, worms: Howell, B. F., 2
Carbonate rocks, Yampai Cliffs, Mohave Co.: Wood, W. H., 1
Carboniferous System, animal tracks: Gilmore, C. W., 3
---, Bisbee quad.: Girty, G.H.
---, correlations: Williams, H. S., 1
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PALEONTOLOGY (Continued)
Carboniferous System, fossils: White, C. A., 3
---, Grand Canyon: Schuchert, C., 1
Cenozoic, Arthropods: Chamberlin, R. V.
---, Capybara: Lance, J. F., 5
---, flora: Laudermilk, J. D., 1; Martin, P. S., 3
---, fossil localities: Lance, J. F., 10
---, Hopi Buttes: Reagan, A. B., 25
---, Lehner Mammoth site: Antevs, E. V., 4; Haury, E. W., 6; Lance, J. F., 9
---, Milk Creek, Yavapai Co.: Reed, C. A
---, mollusks: Hannibal, H.; Reagan, A. B., 25
---, Naco, mammoth, Cochise Co.: Antevs, E. V., 3
---, Navajo Country: Reagan, A. B., 24, 27
---, pollen: Malde, H. E., 2; Martin, P. S., 4
---, San Pedro Valley: Gazin, C. L.
---, Tonto Basin: Lance, J. F., 12
---, Verde formation: Brady, L. F., 29; Twenter, F. R., 4
---, Wellton, Yuma Co.: Wood, P. A., 1
Cephalopods, Cretaceous: Young, K P.
---, Permian: Brady, L. F., 26; Miller, A. K, 1, 2; Miller, J. W., Jr., 6;

Stoyanow, A. A., 19
Chinle formation, animal tracks: Caster, R. E.
---, reptiles: Camp, C. L., 4
Chiricahua Mts., Cochise Co., Fusulinids: Zirkle, R. G.
Cochise Co., central: Gilluly, J., 7, 8
---, Cretaceous algae: Konishi, K.
---, Devonian System: Langenheim, R. L., Jr., 1
Cochise-Mogollon-Hohokam sequence: Haury, E. W., 1
Coconino sandstone, animal tracks: Brady, L. F., 17,21; McKee, E. D., 26
Colorado Plateau, Permian Cephalopods: Miller, A. K,2
Conodonts: Schwab, K W.
---, Devonian: Ethington, R. L., 1,2
Conrad's type fossils: Keyes, C. R., 61
Conularia, Permian: McKee, E. D., 9
Corals, Devonian: Stumm, E. C.
---, Mississippian: Easton, W. H.; Gutschick, R. c., 1; Sando, W. J., 1, 2;

Stoyanow, A. A, 5
---, Ordovician: Hill, D.
Cretaceous System: Cobban, W. A.; Reagan, A B., 19,20; Stoyanow, A A, 6, 8,

9, 10,17; Ward, L. F., I
---, algae: Konishi, K
---, ammonites: Miller, H. W., Jr., 4
---, brachiopods: Cooper, G. A
---, cephalopods: Young, K P.
---, Empire Mts., Pima Co.: Moore, R. A., 1
---, flora: Bailey, I. W.; Read, C. B., 4
---, Mogollon Rim: Miller, H. W., Jr., 2
---, ostracods: Bryant, D. L., 4
---, reptiles: Miller, H. W., 5
Crinoids, Mississippian: Bowsher, A. L.
Deer Creek coal fields: Walcott, C. D., 3
Devonian System: Brady, L. F., 6; Keyes, C. R., 66, 102; Stoyanow, A A., 4
---, bioherms: Huddle, J. W., I
---, Bisbee: Keyes, C. R., 80; Williams, H. S., 2
---, brachiopods: Stainbrook, M. A
---, Cochise Co.: Langenheim, R. L., Jr., 1
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PALEONTOLOGY (Continued)
Devonian System, conodonts: Ethington, R. L., 1
---, corals: Stumm, E. C.
---, correlation: Williams, H. S., 1
---, fishes: Hussakof, L., 1
---, flora: Teichert, C.
---, mollusks: Stoyanow, A. A., 14
---, Pinal Creek: Stauffer, C. R., 2
---, Santa Rita Mts.: Stauffer, C. R., 1,3
Empire Mts., Pima Co., Cretaceous: Moore, R. A, 1
Escabrosa limestone, Holothurians: Langenheim, R. L., Jr., 2
Fishes, Devonian: Hussakof, L., 1
---, Paleozoic: Gass, H. J.
---, Permian: Hussakof, L., 2
---, shark, Permian: David, L. R.
Flora, Cenozoic: Damon, P. E., II; Laudermilk, J. D., 1
---, Devonian: Teichert, C.
---, Hermit shale: Lauderrnilk, J. D., 4; White, C. D., I
---,leaf beds, Petrified Forest: Stagner, H. R.
---, leaves: Reagan, A. B., 15
---, Mesozoic: Ward, L. F., 6
-_. -, Paleozoic, upper: Read, C. B., 7
---, Permian: Laudermilk, J. D., 4; White, C. D., 1,2,6,7,8 .
---, petrified wood: Bailey, I. W.; Briscoe, R. J.; Byers, C. A; Daugherty,

L. H., 1,2,3,4,5; Geithmann, H.; Gordon, W. T.; Jeffery, E.C.; Knowlton,
F. H., 1, 2; Le Duchat d'Aubigny, J.; Mayes, W.; Merrill, G. P., 6, 8;
Platen, P.; Ransom, J. E., 2; Read, C. B., 4; Reagan, A. B., 16, 17; Van
Cleave, P. F.; Ward, L. F., 2, 3

---, pollen analyses and early man: Malde, H. E., 2; Martin, P. S., 4
---, pollen analyses, late Tertiary: Gray, J., 1,2,3; Martin, P. S., 3
---, pollen analysis, Laguna Salada, Apache Co.: Hevly, R. H., 2
Foraminifera: Douglass, R. C.; Skipp, B. A.
Fort Apache region: Reagan, A. B., 2, 4
Fossil coUecting: Gilmore, C. W., 8; Welles, S. P., 2
Fossil egg: Morgan, W. C., 2; Ward, T. W.
Fusulinids, Permo-Pennsylvanian: Dubin, D. J.; Horvath, E. A; Sabbins, F. F.,

Jr., 4; WiIIiams, F.; Zirkle, R. G.
General: Fenton, C. L.; Lance, J. F., 11; Pan-American Geologist, 1; Wilson,

E.D.,90
Grand Canyon: Carnegie Institution Washington; McKee, E. D., 33; Science, 1
---, animal tracks: Lull, R. S.
---, Cambrian: Schenk, E. T., 3; Schuchert, C., 2; Resser, C. E.
---, Carboniferous: Schuchert, C., 1
---, mammals: Schenk, E. T., 1
---, Permian, Arthropods: Carpenter, F. M.
---, Permian, fishes: David, L. R.
---, Permian, flora: White, C. D., 1,2,4,6,7,8
---, Precambrian: AIt, R. M.; White, C. D., 3
---, Precambrian, jellyfish: Bassler, R. S.; Hinds, N. E. A, 13; Van Gundy,

C. E., 3
---, Pre-Carboniferous: Walcott, C. D., 2
---, reptiles: McKee, E. D., 5
---, worms: McKee, E. D., 3
Hermit shale, animal tracks: Peabody, F. E., 5
---, flora: Laudermilk, J. D., 4; White, C. D., 1, 6,7
Holothurians, Escabrosa limestone: Langenheim, R. L., Jr., 2
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PALEONTOLOGY (Continued)
Hopi Buttes, Cenozoic mollusks: Reagan, A. B., 25
Index fossils, upper Paleozoic: Stoyanow, A. A., 15
Island Mesa, Yavapai Co., Devonian mollusks: Stoyanow, A. A., 14
Jellyfish, Precambrian: Bassler, R. S.; Hinds, N. E. A., 13; Van Gundy, C. E., 3
Jerome area, Redwalllimestone: Wooddell, C. E.
Jurassic System: Stoyanow, A. A., 8
---, animal tracks: Brady, L. F., 31
---, correlations: Schuchert, C., 3
---, Kayenta formation: Welles, S. P., 3,4
---, Navajo sandstone, reptiles: Brady, L. F., 10, 11, 12; Camp, C. L., 6
Kaibab formation: Beus, S. S.; Brady, L. F., 30; Fisher, W. L., 3; Nichol, D.;

Wagner, O. E., Jr.
---, Bottomless Pits area, Coconino Co.: Pattison, H. M.
---, fishes: Hussakof, L., 2
---, mollusks: Chronic, H.
---, trilobites: Snow, J.1.
Kanab Valley, Paleozoic: Walcott, C. D., 1,2
Kayenta formation, age: Welles, S. P., 4
---, reptiles: Welles, S. P., 3
Laguna Salada, Apache Co., pollen analysis: Hevly, R. H., 2
Lehner Mammoth site, mammoth remains: Antevs, E. V., 4; Haury, E. W., 6;

Lance, J. F., 9
Leoporidae, southeastern Arizona: Downey, J. S.
Literature, review: Miller, H. W., Jr., 1
Mammals, antilocaprines: Colbert, E. H., 1; Roosevelt, Q.; Skinner, M. F.
---, Asinus, Pleistocene: Quinn, J. H.
---, beaver, Pliocene: Stirton, R. A., 2
---, bighorn sheep, Pleistocene: Hibbard, C. W.
---, bison: Blake, W. P., 21; Lucas, F. A., 1
---, camel, Miocene: Wood, P. A., 1
---, Capybara, Pleistocene: Lance, J. F., 10
---, fossil localities: Lance, J. F., 10
---, ground sloth: Brady, L. F., 5; Grater, R. K.; Martin, P. S., 1,2
---, hares, Pleistocene: Dice, L. R.
---, mammoths: Antevs, E. V., 3, 4; Blake, W. P., 26; Haury, E. W., 6, 7;

Lance, J. F., 2, 9
--- Miocene: Lance, J. F., 6
---, One-Eleven (Ill) Ranch area: Wood, P. A., 3
--- Pleistocene, Lake Cochise: Bryan, K., 14
---, Pliocene, Milk Creek, Yavapai Co.: Reed, C. A.
---, Point of Pines: Stein, W. T.
---, porcupine: Allen, J. A.
---, Quarternary, Tucson area: Lance, J. F., 1
---, Rampart Cave: Wilson, R. W.
---, San Pedro Valley: Gidley, J. W., 1,2
---, Ventana Cave, Pima Co.: Bryan, K., 21
---, Wupatki ruin, Coconino Co.: Lincoln, E. P.
Marine Tertiary: Wilson, E. D., 13
Martin limestone, corals: Stumm, E. C.
McElmo formation, northeastern Arizona: Mook, C. C.
Mesozoic Era: Ward, L. F., 4
---, ammonites: Miller, H. W., Jr., 3
---, floras: Ward, L. F., 6
---, mollusks: Henderson, J.; Robinson, W.1.
Mexican border: Hall, J.
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Mexican border, mollusks: Dall, W. H.
Miocene, Arizona, southwestern: Lance, J. F., 6
---, birds: Wetmore, A., 2
---, camel, Wellton, Yuma Co.: Wood, P. A., 1
Mississippian System: Keyes, C. R., 66, 67, 71,79; Stoyanow, A. A., 16
---, Arizona, southeastern: Armstrong, A. K., 1,2,3; Nations, J. D., 2
---, Arizona, southern: Thomas, G. C., 2
---, corals: Easton, W. H.; Gutschick, R. C., 1; Sando, W. J., 1,2; Stoyanow,

A.A.,5
---, crinoids: Bowsher, A. L.
---, Escabrosa limestone: Langenheim, R. L., Jr., 2
---, foraminifera: Skipp, B. A.
---, holothurians: Langenheim, R. L., Jr., 2
---, mollusks: Yochelson, E. L.
---, Paradise formation: Hernon, R. M., 2
---, Redwalllimestone: Bowsher, A. L.; Easton, W. H.; Gutschick, R. c., \;

McKee, E. D., 51, 52; Regan, A. B., 5; Sando, W. J., 1; Skipp, B. A.;
Woodell, C. E.; Yochelson, E. L.

Moenkopi formation: McKee, E. D., 48, 49
---, animal tracks: Brady, L. F., 9; Peabody, F. E., 4, 6
---, reptiles: Welles, S. P., 1
Mogollon Rim, Cretaceous: Miller, H. W., Jr., 2
Mollusks: Cockerell, T. D. A.; Colton, H. S., 2
---, Buell Park, Apache Co.: Drake, R. J., 1
---, Cenozoic: Hannibal, H.
---, Devonian: Stoyanow, A. A., 14
---, in slag: Brady, L. F., 16
---, Mesozoic: Henderson, J.; Robinson, W.1.
---, Mexican border: Dall, W. H.
---, Mississippian: Yochelson, E. L.
---, Permian: Chronic, H.; Winters, S. S., 2
---, Pleistocene: Reagan, A. B., 25
---, Pliocene: Taylor, D. W.
---, preservation of original colors: McKee, E. D., 32
---, Quarternary, Vernon area, Apache Co.: Drake, R. J., 2
---, Triassic: Reeside, J. B., Jr., 2; Yen, T. C.
Morrison formation, animal tracks: Stokes, W. L., 6
Museum of Northern Arizona, studies at: Colbert, E. H., 6
Naco limestone, fusulinids: Horvath, E. A.; Williams, F.; Zirkle, R. G.
Naco mammoth site, Cochise Co.: Antevs, E. V., 3; Haury, E. W., 4, 5; Lance,

J. F., 2
Navajo Country, Pleistocene: Reagan, A. B., 27
Navajo sandstone, reptiles: Brady, L. F., 10, II, 12; Camp, C. L., 6
One-Eleven (Ill) Ranch area, mammals: Wood, P. A., 3
Ordovician System: Keyes, C. R., 81
---, conodonts: Ethington, R. L., 2
---, corals: Hill, D.
Ostracods, Cretaceous, Tucson Mts.: Bryant, D. L., 4
Paleoclimate: Gray, J., 4; Laudermilk, J. D., 3; McKee, E. D., 2
Paleozoic Era: Read, C. B., 7; Stoyanow, A. A., 7, 12
---, Kanab Valley: Walcott, C. D., 1,2
---, late, central Cochise Co.: Gilluly, J., 8
---, late, index fossils: Stoyanow, A. A., 15
Papago Spring Cave, Sonoita: Colbert, E. H., 1; Skinner, M. F.
Paradise formation: Hernon, R. M., 2
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PALEONTOLOGY (Continued)
Pennsylvanian System, Apache and Navajo Cos.: Lokke, D. H.
---, Arizona, southeastern: Havenor, K. C., 3
---, Aubrey limestone: Reagan, A. B., 3,4
---, Fort Apache region: Reagan, A. B., 2,4
---, fusulinids, Naco limestone: Dubin, D. J.; Horvath, E. A.; Sabins, F. F.,

Jr., 4; Williams, F.; Zirkle, R. G.
Permian System, animal tracks: Brady, L. F., 17, 32; Laudermilk, J. D., 3;

Vaughn, P. P., 1
---, arthropods: Carpenter, F. M.
---, Aubrey limestone; Reagan, A. B., 3,4
---, bryozoan: Condra, G. E., 1,2
---, cephalopods: Brady, L. F., 26; Miller, A. K., 1,2; Miller, H. W., Jr., 6;

Stoyanow, A. A., 19
---, Conularia: McKee, E. D., 9
---, correlation: Read, C. B., 3
---, fishes: David, L. R.; Hussakof, L., 2
---, flora: Lauderrnilk, J. D.,4; Read, C. B., 7; White, C. D., 1,2,6,7,8
--- fusulinids: Dubin, D. J.; Horvath, E. A.; Sabins, F. F., Jr., 4; Williams, F.;

Zirkle, R. G.
---, Kanab Valley: Walcott, C. D., 1
---, mollusks: Chronic, H.; Winters, S. S., 2
---, nautiloids: Miller, H. W., Jr., 6
---, trilobites: Snow, J. I.
---, vertebrates: Vaughn, P. P., 2
---, worm: Howell, B. F., 1
Pinal Creek, Devonian: Stauffer, C. R., 2
Pleistocene, antilocaprine: Roosevelt, Q.
---, Arizona, northern: Reagan, A. B., 25, 27
---, Arizona, southwestern: Brattstrom, B. H.
---, A sinus: Quinn, J. H.
---, bighorn sheep: Hibbard, C. W.
---, Capybara: Lance, J. F., 5
---, hares: Dice, L. R.
---, Lake Cochise: Bryan, K., 14
---, vertebrates: Hay, O. P.
Pliocene, Arizona, southwestern: Brattstrom, B.H.
---, Bidahochi formation: Repenning, C. A., 2
---, birds: Wetmore, A., 3
---, mammals: Reed, C. A.; Stirton, R. A., 2
---, mollusks: Taylor, D. W.
Precambrian Systems: Pan-American Geologist, 2
---, jellyfish, Grand Canyon: Bassler, R. S.; Hinds, N. E. A., 13; Van Gundy,

C.E.,3
Pre-Carboniferous, Grand Canyon: Walcott, C. D., 2
Quaternary, late, Tucson area: Lance, J. F., 1
---, mammals: Blake, W. P., 20, 21
---, mollusks, Vernon, Apache Co.: Drake, R. J., 2
---, San Pedro Valley: Gidley, J. W., 1,2
Rampart Cave, birds: Miller, L.
---, flora: Laudermilk, J. D., 1
---, mammals: Martin, P. S., 1,2; Wilson, R. W.
Redwalllimestone: McKee, E. D., 51, 52; Reagan, A. B., 5
---, corals: Easton, W. H.; Gutschick, R. c., 1; Sando, W. J., 1,2
---, crinoids: Bowsher, A. L.
---, foraminifera: Skipp, B. A.
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PALEONTOLOGY (Continued)
Redwalllimestone, Jerome area: Wooddell, C. E.
---, mollusks: Yochelson, E. L.
Reptiles: Brady, L. F., 22, 25, 28; Brattstrom, B. H.; Camp, C. L., 7; Colbert,

E. H., 2, 3, 4, 5; Gilmore, C. W., 1; McKee, E. D., 5; O'Connell, D. T.;
Peabody, F. E., 3; Welles, S. P., 5

---, Cenozoic: Brattstrom, B. H.; Gidley, J. W., 1,2
---, Cretaceous: Miller, H. W., Jr., 5; Moore, R. A., 1
---, Jurassic: Brady, L. F., 10,11,12; Camp, C. L., 5, 6; Welles, S. P., 3
---, Triassic: Brown, B., 1,2; Camp, C. L., 4, 9; Lewis, G. E., I; Lucas, F. A.,

2,3; Mehl, M. G., 1,2,3,4; Welles, S. P., 1
San Pedro Valley, late Cenozoic vertebrates: Gazin, C. L.; Gidley, J. W., 1,2;

Stirton, R. A., 1, 2
Santa Rita Mts., Devonian: Stauffer, C. R., I
Sulphur Spring Valley; Cochise culture: Haury, E. W., 7
Supai formation: Winters, S. S., 4
Tertiary System: Stoyanow, A. A., 9
---, flora: Gray, J., I, 2, 3
---, marine: Wilson, E. D., 13
Triassic System: Bailey, W. F.; McKee, E. D., 10
---, animal tracks: Brady, L. F., 9; Caster, R. E.; Laudermilk, J. D., 3;

Peabody, F. E., 2, 4, 6
---, arthropods: Walker, M. V.
---, flora: Daugherty, L. H., 3,4,5; Jeffery, E. C.
---, Moenkopi formation: McKee, E. D., 48, 49
---, mollusks: Reeside, J. B., Jr., 2; Yen, T. C.
---, reptiles: Brown, B., 1,2; Camp, C. L., 2, 3,4,9; Lewis, G. E., 1; Lucas,

F. A., 2,3; Mehl, M. G., 1,2,3,4; Welles, S. P., I
Trilobites, Cambrian: Stoyanow, A. A., 3,18
---, Permian: Snow, J.1.
Tonto Basin, Cenozoic: Lance, J. F., 12
Tucson area, late Quaternary: Lance, J. F., 1
Tucson Mts., Cretaceous ostracods: Bryant, D. L., 4
Ventana Cave, Pima Co., Quarternary mammals: Bryan, K., 21
Verde formation: Brady, L. F., 29; Twenter, F. R., 4
Vernon, Apache Co., Quarternary mollusks: Drake, R., 2
Walnut Canyon, Permian mollusks: Chronic, H.
Welton, Yuma Co., Miocene mammals: Wood, P. A., I
Worms: Howell, B. F., 1,2; McKee, E. D., 3
Wupatki ruin, Coconino Co.: Lincoln, E. P.
YampaiCliffs, Mohave Co.: Wood, W. H., 1
Yuma Co.: Moodie, R. L.

PALEOTECTONIC MAP See MAPS, Paleotectonic
PEDIMENTS See PHYSIOGRAPHY AND GEOMORPHOLOGY
PEGMATITES

Beryl-bearing, northwestern Arizona: Olson, J. c., I
Precambrian, Grand Canyon: Campbell, I., 5
Quartz masses: Jahns, R. H., 1
Relation to copper-molybdenum ore: Lutton, R. J., 3
Santa Catalina-Rincon Mts.: Hernon, R. M., 1
Useful minerals: Hess, F. L., 6
White Picacho dist., Maricopa and Yavapai Cos.: Jahns, R. H., 3; Stewart, G. W.
Wickenburg area, lithium-bearing: Jahns, R. H., 2, 3

PENNSYLVANIAN See PALEONTOLOGY, Pennsylvanian; STRATIGRAPHY,
Pennsylvanian
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PERMIAN See PALEONTOLOGY, Permian; STRAIGRAPHY, Permian
PETRIFIED FOREST See AREAS DESCRIBED, Petrified Forest
PETROLOGY AND PETROGRAPHY

Aggregate for Davis Dam: Rhoades, R. F.
Alkali feldspars in intrusive rocks: Kuellmer, F. J., I
---, Globe-Miami area: Kuellrner, F. J., 2
Analyses: Wells, R. C., 3
Apache tears, Superior area, Pinal Co.: Moore, H. R.
Ash How near Superior: Peterson, D. W., 3
Beryl deposit, Baboquivari Mts., Pima Co.: Clark, J. L.
Black Rock, Apache Co.: Yildiz, M.
Boxwork siderite: Trischka, C., 4
Bridge Canyon dam site: Mielenz, R. C.
Buehman Canyon area, Pima Co.: Raabe, R. C.
Bullock Canyon area, Pima Co.: Raabe, R. C.
Caliche: Blake, W. P., 30; Breazeale, J. F.
---, Glen Canyon region, Coconino Co.: Cooley, M. E., 10
Camptonite dike near Boulder (Hoover) Dam: Campbell, I., 8,10
Cat Mtn. rhyolite, Tucson Mts., Pima Co.: Bickerman, M., I, 2
Cenozoic sediments, Safford Valley: Mathias, W. F.
Chaotic breccias, Tucson Mts., Pima Co.: Kinnison, J. E., 2
Chinle formation: Cadigan, R. A., 2
Coconino sandstone: Decker, B. L.
Composite dike, Klondyke area: Simons, F. S., 3
Concretions, Precambrian from Grand Canyon: Campbell, 1.,3
---, Tucson Mts., Pima Co.: Brown, W. H., 2
Conglomerate dikes: Campbell, M. R., 2; Stewart, C. A., 1
Contact rocks, Abril mine, Cochise Co.: Perry, D. V.
Copper ores: Schwartz, G. M., 1,3,5
Cretaceous coals: Pye, W. D., 6
Dacite near Superior and Globe: Peterson, D. W., 2, 4
Devitrification dikes and giant spherulites, Klondyke area: Simons, F. S., 2
Diabase, central Arizona: Anthony, J. W., 5
---, Magma mine, Superior: Sell, J. D., 1
Diorite, silver bearing: Bond, J., 1
Dumortierite: Bowen, N. L.
Dunites and olivine-rich inclusions, basalts: Ross, C. S., 2
Eclogite, Garnet Ridge, northeastern Arizona: Watson, K. D.
Fabrics: Ingerson, F. E.
Ft. Defiance quad., Apache Co.: Allen, J. E.
Fragmental acid intrusive rocks. Ko Vaya Hills and South Comobabi Mts., Pima

Co.: Bryner, L., 2
Fractured boulders in conglomerate: Campbell, M. R., 3
Gabbro, Eureka dist., Yavapai Co.: Singewald, J. T., Jr.
General: Blake, W. P., I; Butler, G. M .. 34
Gneiss, Santa Catalina Mts., Pima Co.: DuBois, R. L., 5
Granite xenoliths in diabase: White, J. F.
Gravel, Glen Canyon area: Cooley, M. E., 6
Heavy minerals in sands: Hoffman, V. J.
Igneous rocks, Basin and Range Province: Titley, S. R., I
---, Carrizo Mtn., Apache Co.: Emery, W. B.
---, western Arizona: Johannsen, A.
Inclusions: Ingerson, F. E.
Intra-canyon lava How, Grand Canyon: Schenk, E. T., 2
Intrusive rocks, Globe-Miami area: Kuellmer, F. J., 2
---, Tucson Mts., Pima Co.: Mayo, E. B., 4, 8
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PETROLOGY AND PETROGRAPHY (Continued)
Iron shale analysis, Coon Mtn. (Meteor Crater): Farrington, O. C., 2
Jerome ore deposits: Rice, M.
Kimberlite tuff plugs, northern Arizona: Balk, R., 2
Ko Vaya Hills, Pima Co.: Bryner, L., 1,2
Lavas, Grand Canyon: Iddings, J. P.
Lensoidal rhyolite near Twin Buttes, Pima Co.: Lutton, R. J., 4
Magnetic rocks: Hanks, H. G.
Mexican boundary: Lord, E. C. E.
Minor elements in igneous rocks, central and northwestern Arizona: Putman,

G.W.,I
Molino Basin area, Santa Catalina Mts., Pima Co.: Laughlin, A. W.
Olivine bombs near Globe: Lausen, C., 6
Oracle granite: Banerjee, A. K.; Mayo, E. B., 5
Pantano beds, Pima Co.: Metz, R.
Pegmatites, Precambrian, Grand Canyon: Campbell, I., 5
---, Santa Catalina-Rincon Mts., Pima Co.: Hernon, R. M., 1
Pegmatiticquartz: Jahns, R. H., 1
Petrified Forest: Vokes, H. E.
Pinal schist, Santa Catalina Mts., Pima Co.: Erickson, R. C.
Porous consolidated media: Lehr, J. H.
Porphyry dike, Tombstone area, Cochise Co.: Blake, W. P., 7
Quartz monzonite, Swisshelm Mts.: Diery, H. D.
Red shale near Del Rio, Arizona: Laudermilk, J. D., 2
Ring dikes, San Carlos Indian Reservation: Marlowe, J. I., 2
S. P. Crater, Coconino Co.: Hodges, C. A.
Sandstone, Canyon Diablo area: Buddhue, J. D., 4
---, Chuska Mts., Apache Co.: Wright, H. E., Jr., 1,4
Santa Catalina gneiss: Blake, W. P., 48
Santa Catalina Mts., Pima Co.: Peirce, F. L.; Pilkington, H. D., 2; Wood, M. M.
Sedimentary rocks, grain-size measurements: Tanner, W. F.
Serpentine pipes, Garnet Ridge, northeastern Arizona: Malde, H. E., 1; Watson,

K.D.
Silica and lime deposition: Darton, N. H., 5
Silica outcrops, Bisbee, Cochise Co.: Trischka, c., 2
Silver Bell Mts., Pima Co.: Watson, B. N.
South Comobabi Mts., Pima Co.: Bryner, L., 1,2
Spheroidal structures in volcanics: Feth, J. H., 3
Springerville area, Apache Co.: Rehkemper, L. J.
Sulfide-bearing monzonite: Schrader, F. C., 9
Sunset Crater, Coconino Co.: Hodges, C. A.
Swisshelm Mts., Cochise Co.: Diery, H. D.
Tombstone dist., Cochise Co.: Rasor, C. A., 1
Travertine, Glen Canyon: Cooley, M. E., 16
Tuba dike, Cameron area: Barrington, J., 2
Tucson Mts., Pima Co.: Guild, F. N., 2
Turkey-track porphyry, southeastern Arizona: Cooper, J. R., 9
Twin Hills, Pima Co.: Cochran, H. M.
Upper Jurassic rocks, central Navajo Reservation: Harshbarger, J. W., 2
Volcanic bombs: Brady, L. F., 18, 19
Welded ash flows: Smith, R. L.
Welded tuffs: Peterson, D. W., 6; Roberts, R. J.
---, Chiricahua Mts., Cochise Co.: Enlows, H. E., 4

PETROLEUM See FUELS
PHOTOGEOLOGIC MAPS See MAPS, Photogeologic
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PHYSIOGRAPHY AND GEOMORPHOLOGY see also AREAS DESCRIBED
Ajo dist., Pima Co.: Gilluly, J., 1,2,3,4,5, II, 13
Alambre Valley: Wargo, J. G., 2
Alluvial fans: Blissenbach, E., 1,2,4
Apache Co.: Cooley, M. E., II
---, central: Akers, J. P., 8,12
Arid lands: Lewis, D. D.
Arizona: Lance, J. F., 11; Wilson, E. D., 87, 90
---, northeastern: Davis, W. M., 5; Dutton, B. P.; Melton, F. A., I
---, northern: Darton, N. H., 7; Eardley, A. J., 1; Emory, W. H., I; Gregory,

H. E., 11, 12, 15
---, southeastern: Brand, D. D.
---, southern: Fairbanks, H. W.
---, western: Lee, W. T., 5
Arizona valleys: Smith, G. E. P., 3,4
Arizona watershed program: Arizona Water Resources Committee
Arroyo cutting: Antevs, E., 2; Brown, W. H., 1; Bryan, K., 12; Wertz, J. B.
Artillery Mts. region, Mohave Co.: Lasky, S. G., 2, 3
Bajadas, Tucson bolson: Visher, S. S.
Basin and Range Province: Davis, W. M., 6,20; Keyes, C. R., 3,48; Meinzer,

O. E., 3; Sauer, C.
Beacon Hill, Colossal Cave area, Pima Co.: Weidner, M. I.
Bisbee dist., Cochise Co.: Ransome, F. L., 3,4,5,7,8,9,17,26
Black Mesa Basin area: Cooley, M. E., 3
Bolson region: Tolman, C. F., Jr., 2
Bradshaw Mts. quad., Yavapai Co.: Jaggar, T. A., Jr.
Bright Angel quad., Coconino Co.: Maxson, J. H., II
Brush fire, Mazatzal Mts.: Sykes, Glenton, G.
Buried channels, Monument Valley: Black, R. A., 2
Cameron quad., Coconino Co.: Akers, J. P., II
Canyon Country: McKee, E. D., 33
Catalina Mts. cave: Priser, J.
Cave evolution, Marble Gorge: Lange, A. L., 2
Cavern in Copper Queen mine, Bisbee: Hovey, E. 0., 2
Cavern in Shattuck mine, Bisbee: Wilson, P. D., I
Channel shapes, northeastern Arizona: Hadley, R. F.
Channel trenching: Antevs, E., 2; Brown, W. H., I; Bryan, K., 12; Lewis, D. D.;

Swift, T. T.
Channelways: Davis, W. M., 12; Wertz, J. B.
Chiricahua Mts., Cochise Co.: Carr, W. H.; Sauer, C.
Cinder dunes near Cameron: Chenoweth, W. L., 2
Clarkdale quad., Yavapai Co.: Lehner, R. E., I
Clifton-Morenci dist., Greenlee Co.: Ransome, F. L., 10
Coconino Plateau: Strahler, A. N., 3,4,5
Coconino sandstone: Decker, B. L.
Colorado Desert: Barrows, D. P.
Colorado Plateau: Bradley, W. c.. Gregory, H. E., 13; Hunt, C. B., 3; Kennedy,

G. o.: Margerie, E., I; Moore, R. c., 2, 5, 6, 7
Colorado River canyon: Torre Mandrazo, R.
Colorado River Delta: Bateman, A. M., 2; Fox, C. K.; Lougee, R. J.; Sykes,

Godfrey G., 1,2,3,4,5,6,7,8
Colorado River region: Blackwelder, E., I, 4, 5; Cadell, H. M.; Cooley, M. E.,

12; Dellenbaugh, F. S., 1; Gregory, H. E., 14; La Rue, E. C., I, 2; Lee,
W. T., 3,4; Longwell, C. R., 10; Newberry, J. S.; Pack, F. J.; Powell, J. W.,
1,3,4,5,8,9; Toula, F.

Colorado River system in the Grand Canyon: Maxson, J. H., 6
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PHYSIOGRAPHY AND GEOMORPHOLOGY (Continued)
Colossal Cave, Pima Co.: Keyes, C. R., 34
Contrasts, east and west: Davis, W. M., 16
Craters in sedimentary rocks: Niermeyer, J. F.
Dams, natural, Havasu Canyon: Black, D. M.
Desert lands: Blackwelder, E., 2; Keyes, C. R., 28, 29, 30, 31; Silliman, B., Jr.,

2; Ward, R. A
Desert, periodicity: Davis, W. M., 15
Desert varnish: Blake, W. P., 44
Detrital slopes: Blake, W. P., 47
Drainage patterns, southeastern Arizona: Melton, M. A., 1
Dunes, Navajo Country: Hack, J. T., 2
East Kaibab Monocline: Babenroth, D. L.; Strahler, A. N., 2
Empire Peak area, Pima Co.: Mayuga, M. N., I
Ep-Archeanplain: Whitman, A R.
Erosion, Chinle formation: Colbert, E. H., 7
Erosional cycles, Little Colorado River: Cooley, M. E., 8
Exfoliation in sandstones: Bradley, W. C.
Fossil-tree bridge, Petrified Forest: Osborn. H. F.
Galiuro Mts.: Davis, W. M., 14
General: Bryan, K., 20; Fenneman, N. M., I, 2, 3; Klinck, R. E.; Penck, A.;

Waibel, L.; Wilson, E. D., 5, 6,19
Gila River to St. George, Utah: Marvine, A R.
Gila River valley: Lee, W. T., 1
Glaciation: Flint, R. F.; Johnson, D. W., 5; Stone, G. H., 2
---, Ft. Apache region: Reagan, A. B., 10
---, San Francisco Mts., Coconino Co.: Sharp, R. P., 3,4,5
---, southern Arizona: Merrill, F. J. H.
---, White Mts., Apache Co.: Melton, M. A, 3
Glen-San Juan Canyon area: Cooley, M. E., 4
Globe area: Peterson, N. P., 15, 19,20; Ransome, F. L., 2, 6,14,15,17,25
Grand Canyon region: Burden, D.; Corle, E.; Cueto Rui-Diaz, E.; Darton, N. H.,

9, 10, 12; Davis, W. H., 1,2,3,4,7,8,9, 10, 13; Drygalski E.; Dutton,
C. E., I, 2, 3; Ferry, P., 1; Hallock, C.; Hewitt, W.; Hyatt, A; Johnson,
D. W., 3, 11; Keyes, C. R., 13, 59; Lange, A. L., I; McKee, E. D., 1,2;
Matthes, F ..E., 1,2,3,4; Maxson, J. H., 7; Mir Amoros, J.; Moore, R. c.,
3,4,5,6,7; Noble, L. F., 1,2,3,4,5,6; Powell, J. W., 2, 5; Robinson,
H. H., 2, 3; Salisbury, R. D.

---, Ep-Archean and Ep-Algonkian erosion surfaces: Sharp, R. P., 2
---, lava flows: Keyes, C. R., 91; McKee, E. D., 23; Schenk, E. T., 2
Grand Falls, Coconino Co.: Colton, H. S., 5
Haunted Canyon quad.: Peterson, D. W., I
Helmet Peak area, Pima dist., Pima Co.: Mayuga, M., 2
Huachuca Mts., east-central, Cochise Co.: Weber, R. H.
Hypotheses: Gilbert, G. K., 9
Ice Cave, Coconino Co.: Stewart, W. O.
Intermont plains: Davis, W. M., 12
Kaibab Plateau: Strahler, A. N., 3,4,5,6,7
Karst topography, Petrified Forest: Mears, B., Jr., 5
Laccolithic mountain groups: Cross, C. W., 1
Lateral corrasion: Johnson, D. W., 7
Lava dams: Richter, R., 2
Lava flows: Krutch, J. W.
Lees Ferry area, Coconino Co.: Phoenix, D. A., 5
Limestone solution cracks: Colton, H. S., 15
Little Colorado River: Childs, O. E.; Colton, H. S., 14; Cooley, M. E., 7
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PHYSIOGRAPHY AND GEOMORPHOLOGY (Continued)
Little Colorado Valley: Gregory, H. E., 4
Mazatzal Mts.: Ransome, F. L., 21
Meteorite craters: Magie, W. F.; Spencer, L. J.
Mexican boundary: Emory, W. H., 2, 3
Miami dist., Gila Co.: Ransome, F. L., 17,25
Mogollon Highlands: Cooley, M. E., 14
Mohave Co., northwestern: Moore, R. T., 3
Montezuma Cave: Lange, A. L., 3
Montezuma's Well: Blake, W. P., 46; Lange, A. L., 3
Mowry Wash, Santa Cruz Co.: Brown, W. H., 1
Natural bridges: Gardiner, F., Jr.; Janssen, R. E.; Miller, J.
Navajo Co.: Cooley, M. E., 1
Navajo-Hopi Indian Reservations: Gregory, H. E., 1, 3, 4, 5, 7, 8, 10; Kiersch,

G. A., 8,9, 14
Oak Creek Canyon region, Coconino Co.: Mears, B., Jr., 2
Oatman dist., Mohave Co.: Ransome, F. L., 29
Painted Desert: "Valton, M. S., Ir.
Papago Country: Bryan, K., 1,4,10
Papagueria: Tolman, C. F., Jr., 11
Parks and prairies near Flagstaff: Feth, J. H., 9
Peacock Range: Davis, W. M., 17
Pebble covered plains: Blake, W. P., 38
Pedestal rocks: Bryan, K., 9,11,15; Leonard, R. J., 1
Pediments: Balchin, W. G. V.; Bryan, K., 2; Davis, W. M., 19; Mammerickx, I.;

Morris, F. K.
---, House Rock vicinity: Miller, V. C.
---, Sacaton Mts., Pinal Co.: Howard, A. D., 1,2
---, San Pedro Valley: Tuan, Yi-Fu, 1
---, southeastern Arizona: Tuan, Yi-fu, 2
Petrified Forest National Monument: Malott, C. A.; Walton, M. S., Jr.
Piping and earth cracks: Heindl, L. A., 10
Plateau Province: Reiche, P., 5
Plateau region: Reagan, A. B., 12; Robinson, H. H., 1
Pleistocene lakes: Meinzer, O. E., 3
Post-glacial history: Smiley, T. L., 4
Precambrian surface: Moss, R. G.
Processes: Keyes, C. R., 5
Processes at high altitudes: Bryan, K., 18
Provinces: Hoover, I. W.
Quaternary valleys: Hack, I. T., 1
Ray area: Ransome, F. L., 17, 25,28
Red Mtn.: Atwood, W. W., 2
Regolith of the desert: Sykes, Godfrey, G., 9
Rio de Flag: Brady, L. F., 13
Roaring Springs cave: Seagle, E. F.
Rock fans: Johnson, D. W., 9
Rock floors: Davis, W. M., 13; Keyes, C. R., 2
Rock rivers: Bailey, V.
Rock tanks and charcos: Bryan, K., 3
Rock-cut surfaces: Johnson, D. W., 8, 10
Salt River Valley: Lee, W. T., 2
San Francisco Mtn: Atwood. W. W., 1
San Francisco Plateau: Cooley, M. E., 7
San Francisco volcanic field, Coconino Co.: Breed, W. J., 3; Robinson, H. H., 4
San Pedro Valley: Bryan, K., 13; Smith, D. G.; Tuan, Yi-fu, 3
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PHYSIOGRAPHY AND GEOMORPHOLOGY (Continued)
Santa Catalina Mts.: Davis, W. M., 18
---, bajadas: Tolman, C. F., Jr., 12
Santa Cruz River: Sykes, Godfrey G., 10
Sheet-flood erosion: McGee, W. J., 2
Sheetfloods and streamfloods: Davis, W. M., 21
Shinumo quad., Grand Canyon dist.: Noble, L. F., 1, 3
Sierrita Mts., Pima Co.: Ransome, F. L., 27
Slate Mtn., Flagstaff: Mintz, Y.
Slope angles: Melton, M. A., 2
Soil erosion, Keams Canyon Wash: Berry, W. H.
Stream aggradation: Reagan, A B., 13; Wertz, J. B., 1,2
Stream erosion: Maxson, J. H., 3; Wertz, J. B., 1,2
Stream patterns, Colorado Plateau: Dury, G. H.; Stokes, W. L., II
Subdivisions of Arizona: Heindl, L. A, 20
Superior area: Ransome, F. L., 20
Tombstone area: Ransome, F. L., 26
Tonto Natural Bridge: Miller, J.
Tuba oasis: Gregory, H. E., 6
Tucson Mts., Pima Co.: Brown, W. H., 3
Tucson quad., Pima Co.: Moore, B. N., 3
Turquoise area: Ransome, F. L., 16, 18
Uinkaret Plateau: Koons, E. D., 2
Uinkaret volcanic field: Koons, E. D., I
Volcanic rocks, northeastern Arizona: Cooley, M. E., 13
Volcanoes, Navajo-Hopi Indian Country: Williams, H., 1,2
Walnut Canyon, Coconino Co.: Colton, H. S., 8
West Kaibab fault zone: Strahler, A. N., 7
Wind erosion: Melton, F. A., 2,3
---, Lees Ferry: Bryan, K., 8
Yuma area: Van Lopik, J. R.
Yuma Desert: Wilson, E. D., 12
Zion Park region: Gregory, H. E., 15

PIPELINE MAP See MAPS, Pipeline
PLEISTOCENE See PALEONTOLOGY, Pleistocene; STRATIGRAPHY,

Pleistocene
PLIOCENE See PALEONTOLOGY, Pliocene; STRATIGRAPHY, Pliocene
PRECAMBRIAN See PALEONTOLOGY, Precambrian; STRATIGRAPHY,

Precambrian; STRUCTURAL GEOLOGY, Precambrian
PRODUCTION See HISTORY, Production Statistics
QUATERNARY See PALEONTOLOGY, Quaternary; STRATIGRAPHY,

Quaternary
QUICKSILVER See METALLIFEROUS MINERAL COMMODITIES, Mercury
RARE EARTHS See MINOR ELEMENTS
RED BEDS See SEDIMENTATION; STRATIGRAPHY
RIPPLE MARKS See SEDIMENTATION, Ripple Marks
ROAD LOGS

Black Canyon Highway: Breed, W. J., 1
Desert watering places, Papago country: Bryan, K., 6, 10
Gallup to Globe: Foster, R. W.
Globe to Flagstaff: Peirce, H. W., 4
Globe to Superior: Peirce, H. W., 3
Southern Arizona: Arizona Geological Society, 1,2
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SEDIMENTATION
Alluvial fans: Blissenbach, E., I, 2, 4
Cenozoic, Colorado Plateau: Cooley, M. E., 14
Chinle formation: Stewart, J. H., 6
Chuska sandstone: Wright, H. E., Jr., 4
Coconino sandstone: Decker, B. L.; Reiche, P., 4
Colorado Plateau: Poole, F. G., 1,2,3; Stokes, W. L., 12
Colorado River Delta: Bateman, A. M., 2; Fox, C. K.; Lougee, R. J.; McKee, E.

D., II, 17; Sykes, Godfrey G., 1,2,3,4,5,6,7,8
Colorado River system: Cooley, M. E. 12
--, Grand Canyon: McKee, E. D., 16
Cross-lamination: McKee, E. D., 6, 7,17,20,35; Reiche, P., 4
Current crescents: Peabody, F. E., 1
Cycles in carbonate rocks: McKee, E. D., 54
Detrital slopes: Blake, W. P., 47
Eolian varving: Stokes, W. L., 12
Fluvial sandstones: Stokes, W. L., 2
Hermit shale: White, C. D., 7
Hopi Buttes: Hack, J. T., 3
In relation to faulting: Longwell, C. R., 7
Lake Mead: Gould, H. R., 1, 2, 3; Nichols, H. R.; Sherman, I.; Smith, W.O.;

Vetter, C. P.
---, surficial sediments: Rolfe, B. N.
Marine, southern Arizona: Pye, W. D., 4
Mesozoic, Colorado Plateau: Cooley, M. E., 14; Poole, F. G., 3
Mississippian: Thomas, G. c., I
---, southeastern Arizona: Thomas, G. c., 3
Moenkopi formation, current crescents: Peabody, F. E., I
Paleozoic, late, Colorado Plateau: Poole, F. G., 3
Papago Country: Bryan, K., 4
Pennsylvanian: Havenor, K. C., 1
Permian: Baker, A. A., 1
Primary lineation in fluvial sandstones: Stokes, W. L., 2
Regolith of the desert: Sykes, Godfrey G., 9
Ripple marks: McKee, E. D .. 37
Sabino Canyon area, Pima Co.: Miller, J. B.
Safford Basin, Graham Co.: Davidson, E. S., 3
Safford Valley, Graham Co.: Harbour, J.
San Carlos reservoir: Thorp, E. M.
Shinarump conglomerate, northeastern Arizona: McKee, E. D., 46;

Stokes, W. L., 7
Small reservoirs, Little Colorado River Basin: Hains, C. F.
Triassic and associated formations, Colorado Plateau: Poole, F. G., 1,2
Walnut Gulch area, Cochise Co.: Fletcher, J. E.
Willcox Playa, Cochise Co.: Pine, G. L.

SEISMOLOGY See GEOPHYSICS AND GEOPHYSICAL PROSPECTING
SILVER See METALLIFEROUS MINERAL COMMODITIES, Silver; MINES

AND MINING DISTRICTS
SOIL SURVEYS

Analyses, portions of Arizona: Loew, 0., 2
Benson area: Carpenter, E. J.
Cas a Grande area: Poulson, E. N., 2
Gila Valley area, upper: Poulson, E. N., I
Solomons ville area: Lapham, M. H.
Yuma area: Holmes, J. G.
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Abrigo limestone: Wiese, J. H.
---, northern GaIiuro Mts.: Krieger, M. H., 3,4
Ajo area, Pima Co.: DehIinger, M. E.; Gilluly, J., 1,2,3,4,5,6, II, 13
Algonkian strata: Darton, N. H., 19,20
---, Grand Canyon: Hinds, N. E. A., I,12, 14
AmoIe arkose, Tucson Mts.: Greenstein, G.
Amole dist., Pima Co.: Kinnison, J. E., 1
AmoIe Mts., Pima Co.: Jenkins, O. P., 2
Andrus Canyon, Mohave Co., upper Paleozoic and lower Mesozoic:

Fisher, W. L., I
Antler mine, Mohave Co.: Romslo, T. M., 2; Wilson, E. D., 51
Apache Co.: Akers, J. P., 8,12; Cooley, M. E., II
Apache group: Keyes, C. R., 44, 93
---, Dripping Spring dist.: Neurburg, G. J.
---, Gila and Pinal Cos.: Mead, W. E.
---, southeastern Arizona: Bruhn, H. F.
Apache iron deposits, Navajo Co.: Stewart, L. A., 3
Agua Fria River area: S1. Clair, C. S., 2
Agua Verde Hills, Pima Co.: Kerns, J. R.
Aquarius Range, Mohave Co.: Hobbs, S. W.
Aravaipa dist., Graham Co.: Denton, T. C., 3; Ross, C. P., 4; Wilson, E. D., 48,60
Archean rocks, Grand Canyon: Campbell, 1., 1,2; Maxson, J. H., 4,5
Archimedian limestones: Keyes, C. R., 73
Arid basins: Lance, J. F., 8
Arizona: Becker, G. F.; Blake, W. P., 35, 39; Blandy, J. F., 3; Butler, B. S., 5, 6,7;

Comstock, T. B., 3; Darton, N. H., 4, 14, 16, 18; Gilbert, G. K., 1,2,4,5;
Keyes, C. R., 18, 97; Lance, J. F., 11; Loew, 0., 1,2, 3; Pye, W. D., 1;
Stoyanow, A. A., 2; Willis, B., 1; Wilson, E. D., 87, 90

---, central: Ransome, F. L., 1, 24
---, east central: Wengard, S. A., 3
---, northeastern: Bradish, B. B.; Hager, D., 3; Moore, R. c., I
---, northern: Darton, N. H., 2, 3, 7; Emory, W. H., 1; Gilbert, G. K., 7;

Gregory, H. E., II, 12; Howell, E. E.; McKee, E. D., 44; Marcou, J., 3;
Peale, A. C.

---, northwestern: Longwell, C. R., 3; Reeside, J. B., Jr., I; Snyder, C. T.
---, southeastern: Dumble, E. T., I; Pye, W. D., 2
---, southern: Cox, E. T.; McKee, E. D., 42; Pye, W. D., 4; Tolman, C. F.,

Jr.,2
---, western: Lee, W. T., 5
Arizona Revolution: Hinds, N. E. A., II
Artillery Mts. region, Mohave Co.: Lasky, S. G., 1,2,3; Sanford, R. S.; Wilson,

E.D.,62
Asbestos deposits: Sampson, E., I; Shride, A. F., 1; Stewart, L. A., 2,4,5
Aubrey Cliffs, Toroweap formation: Belden, W. A.
Aubrey Valley, northwestern Arizona: BIissenbach, E., 3
Aubreyan limestones: Keyes, C. R., 32, 84
Baboquivari Mts., Pima Co.: Clark, J. L.
Bagdad area, Yavapai Co.: Anderson, C. A., 4, 7, 9; Butler, B. S., 12
Banner dist., Gila Co.: Ross, C. P., 5; Wilson, E. D., 68
Barite deposits: Stewart, L. A., 6
Basin and Range Province, Tertiary: Gray, J., 1
Basin Ranges, Precambrian: Wilson, E. D., 24
Beacon Hill-Colossal Cave area, Pima Co.: Weidner, M. 1.
Bear Creek Canyon: Maise, L. R.
Belmont-Queen Creek dist., Pinal Co.: Harshman, E. N.
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Bidahochi formation: Haff, J. c., 1; Lance, J. F., 3; Repenning, C. A., 2
Bill Williams River valley: Wolcott, H. N., 5
Bisbee area, Cochise Co.: Bonillas, Y. S.; De Wilde, E. J., 1,2; Hogue, W. G., 2;

Little, J. M.; Mitchell, G. J., 1, 2, 3; Mulchay, R. B.; Notman, A., 1;
Ransome, F. L., 3,4,5,7,8,9,17,26; Rove, O. N., 1,2; Tenney, J. B.,
1,2,8; Tovote, W. L., 4; Trischka, C., 2,4,5,6,7

---, Cretaceous: Bain, G. W., 1
---, Naco limestone: Keyes, C. R., 103
Black Canyon schist belt, Bradshaw Mts., Precambrian: Jerome, S. E., I
Black Mesa, Navajo and Apache Cos.: Akers, J. P., 2
---, Cow Springs sandstone: Harshbarger, J. W., 4
---, Cretaceous: Merrin, S.; Page, H. G., 1; Reagan, A. B., 18,26; Reeside,

J. B., Jr., 3; Repenning, C. A., 3; Williams, G. A.
---, Devonian: Turner, D. S., 1
---, Jurassic: Harshbarger, J. W., 1
---, Moenkopi and Chinle formations: Akers, J. P., 1
---, Paleozoic: Elston, W. E.
---, Permian: Peirce, H. W., 2
---, stratigraphic names: Turner, D. S., 2
Black Mesa, Yavapai Co.: Hughes, P. W., 1
Black Mts., Mohave Co.: Schrader, F. C., 1,3, 11, 12
Black Prince limestone: Nations, J. D., 1,2
Bolsa formation, northern Galiuro Mts.: Krieger, M. H., 3, 4
---, Papago Indian Reservation: Heindl, L. A., 32
Bonita Creek area, Graham Co.: Heindl, L. A., 17,22
Boriana dist., Mohave Co.: Hobbs, S. W.
Boulder Canyon, Mohave Co.: U.S. Bureau of Reclamation, 2
Boulder (Hoover) Dam site: Berkey, C. P., 2
Boulder Reservoir floor: Longwell, C. R., 6
Boundary Butte area, Apache Co.: Sheffer, B. D.
Bradshaw Mts. area: Jaggar, T. A., Jr.; Jerome, S. E., 1; Lindgren, W., 16
Bridge Canyon dam site: Mielenz, R. C.
Bright Angel quad.: Maxson, J. H., 8,11
Buckskin Mts., Yuma Co.: Blanchard, R. C.
California mine area, Pima Co.: Gillingham, T. E.
Cambrian System: Keyes, C. R., 33, 36; Stoyanow, A. A., 3; Wheeler, H. E., 1
---, Abrigo formation: Krieger, M. H., 3,4; Wiese, J. H.
---, basal contacts: Hinds, N. E. A., 5
---, basal sandstone: Krieger, M. H., 2
---, Bolsa formation: Heindl, L. A., 32; Krieger, M. H., 3,4
---, correlations: Walcott, C. D., 5, 9,12
---, Dragoon quartzite: Keyes, C. R., 83, 96
---, El Paso formation: Dickinson, R. G., 2
---, Four Corners area: Cooper, J. c., 1,2
---, Grand Canyon: Keyes, C. R., 99; McKee, E. D., 28; Schenk, E. T., 3;

Schuchert, c., 2; Wheeler, R. B.
---, lower limit: Longwell, C. R., 14
---, southeastern Arizona: Dickinson, R. G., I;Stoyanow, A. A., 18
---, Yampai Cliffs, Mohave Co.: Wood, W. H., 1,2
Cambrian-Algonkian unconformity: Hinds, N. E. A., 4
Cameron area, Coconino Co.: Akers, J. P., 6, 11; Chenoweth, W. L., 4; Gregg,

C. c.. Hinckley, D. N., I
Campo Bonito area, Pinal Co.: Ludden, R. W.
Canada del Oro, Santa Catalina Mts.: Wallace, R. M., 1
Cane Wash, Monument Valley: Hunt, C. B., I
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Canelo Hills, Santa Cruz Co.: Feth, J. H., I, 2
Canyon Country: McKee, E. D., 33
Canyon de Chelly, cross-bedded sandstone: McKee, E. D., 6
Carboniferous strata: Keyes, C. R., 45, 98
---, correlation: Williams, H. S., 1
---, Galiuro Mts.: Webber, B. N., 1
---, Grand Canyon: Schuchert, C., 1
Carmel formation: Wright, J. C.
Carrizo area, Apache Co.: Chenoweth, W. L., 1
Carrizo drainage basin, Apache Co.: Smith, H. L.
Carrizo Mts., Apache Co.: Jones, D. J.; Strobell, J. D., Jr., 1,2,3
Carrizo Valley, Apache Co.: Underwood, J. R.
Casa Grande dist., Pinal Co.: Tenney, J. B., 9
Castle Dome (Miami), Gila Co.: Peterson, N. P., 8, to, II, 12
Castle Dome dist., Yuma Co.: Wilson, E. D., 70
Cenozoic strata, Bidahochi formation: Haff, J. C., I; Lance, J. F., 3; Repenning,

C.A.,2
Cenozoic Systems: Heindl, L. A., 29
---, Cane Wash, Monument Valley: Hunt, C. B., 1
---, Chetoh Country: Howell, P. W., 2
---, Colorado Plateau: Hunt, C. B., 3
---, Dry Mtn. area, Graham Co.: Clay, D. W.
---, Escudilla Mtn. area, Apache Co.: Wrucke, C. T.
---, fossillocations: Lance, J. F., 10
---, Gila conglomerate: Heindl, L. A., 28
---, Gila River drainage basin, alluvial deposits: Heindl, L. A., 7, II, 13
---, Hindu Canyon, Mohave Co.: Gray, R. S., 1,2
---, Jerome region, Yavapai Co.: Lehner, R. E., 2
---, Lone Pine reservoir, Navajo Co.: Kiersch, G. A., 7
---, Mamoth area, Pinal Co.: Heindl, L. A., 12, 24, 30
---, Navajo Country: Reagan, A. B., 22, 27
---, Navajo and Apache Cos.: Cooley, M. E., 11
---, Oak Creek Canyon area: Mears, B., Jr., 1
---, Papago Indian Reservation: Heindl, L. A., 19
---, Prescott quad., Yavapai Co.: Krieger, M. H., 1
---, Safford Basin, Graham Co.: Davidson, E. S., 2; Marlowe, J.I., 3
---, Safford Valley: Van Horn, W. L., 1,2
---, Santa Catalina Mts., southern foothills: Voelger, K.
---, Sycamore Canyon, Yavapai and Coconino Cos.: Price, W. E., Jr., 3
---, Tonto Basin, Gila Co.: Lance, J. F., 12
---, Upper Verde Valley: Mahard, R. H.
---, Vernon area, Apache Co.: Drake, R. J., 2
---, Walnut Grove Basin, Yavapai Co.: Hook, D. L.; Plafker, L.
---, Wellton-Mohawk area, Yuma Co.: Metzger, D. G., 2
---, Yavapai Co., south-central: S!. Clair, C. S., 1
Cerbat Range, Mohave Co.: Schrader, F. c., 1, 3, 11, 12
Cerro Colorado dist., Pima Co.: Jones, R. D.
Cherry Creek dist., Yavapai Co.: Reid, J. A., 1,2
Chetoh Country, Cenozoic: Howell, P. W., 2
Chinle formation: Caster, R. E.; Evensen, C. G., 3; Isachsen, Y. W., 2; Keyes,

C. R., 52, 89, 100; Stewart, J. H., 6; Vander Hoff, V. L.; Wilson, R. L., 2
---, Black Mesa: Akers, J. P., 1
---, Cameron and Leupp quads., Coconino Co.: Akers, J. P., 6
---, Cameron and St. Johns area: Gregg, C. C.
---, Colorado Plateau: Cadigan, R. A., 2; Stewart, J. H., 4
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Chinle formation, Little Colorado River area: Cooley, M. E., I
---, Mesa Redondo member: Cooley, M. E., 2
---, Paria Plateau: Akers, J. P., 4
---, St. Johns area: Robertson, R. S.
Chinle-Shinarump beds, Leupp-Holbrook area: Smith, R. S., Jr.
Chino Valley area, Yavapai Co.: Hughes, P. W., 2,3
Chiricahua Mts., Cochise Co.: Mayo, E. B., 6; Raydon, G. T.; Sabins, F. F., Jr.,

1,2; Zirkle, R. G.
---, welded tuffs: Enlows, H. E., 4
Chiu Chuischu area, Papago Indian Reservation: Yost, C. B., Jr.
Chloride quad., Mohave Co.: Thomas, B. E., 4
Christmas mine, Gila Co.: Eastlick, J. T.; Peterson, N. P., 5, 17
Christmas quad., Gila Co.: Willden, C. R., I, 2
Chuska Mts. area: Harshbarger, J. W., 6; Lowell, J. D., I; Wright, H. E., Jr., 1,3
Chuska sandstone: Wright, H. E., Jr., 4
Cienega Amarilla area, Apache Co.: O'Brien, B. R.
Cienega Gap, Pima Co., Tertiary: Brennan, D. J., 2, 3
Cienega Valley, Pima Co.: Brennan, D. J., 1
Clarkdale quad., Yavapai Co.: Lehner, R. E., 1
Cleveland mine area, Gila Co.: Simons, W. W., 1
Clifton-Morenci dist., Greenlee Co.: Butler, B. S., 11; Lindgren, W., 2, 7; Loel, W.;

Ransome, F. L., 10; Reber, L. E., Jr., 1; Tovote, W. L., 3
Coal fields: Andrews, D. A., 2
Cobabi dist., Pima Co.: MacKallor, J. A.
Cochise Co.: Gilluly, J., 7, 8; LeMone, D. V.
Cochise dist., Cochise Co.: Franke, R. P.
Cochise Head quad., Cochise Co.: Sabins, F. F., Jr., 3
Coconino plateau: Strahler, A. N., 3,4, 5
Coconino sandstone: McKee, E. D., 4. 26; Reiche, P., 4
Coconino Plateau: Butler, B. S., 3; Fischer, R. P., I; Gilbert, G. K., 6; Gregory,

H. E., 13; Hunt, C. B., 3; Kerr, P. F., 5; Longwell, C. R., 2; Moore, R. C.,
2,5,6

---, Chinle formation: Cadigan, R. A., 2; Stewart, J. H., 4
---, Dakota group: Craig, L. c., 3; Young, R. G., 1
---, facies changes: McKee, E. D., 36
---, grain-size distribution: Cadigan, R. A., I
---, Jurassic: Rosenzweig, A.; Smith, C. T.
---,late Paleozoic-Mesozoic: Poole, F. G., 3
---, Moenkopi formation: Stewart, J. H., 3
---, Morrison and related formations: Craig, L. c., 1,2; Stokes, W. L., I
---, Permian: Baars, D. L., 1,2; Baker, A. A., 6
---, Precambrian: Case, J. E.
---, Pre-Moenkopi unconformity: Dake, C. L.
---, sandstone bodies: Stokes, W. L., 8
---, southwest margin: Gutschick, R. C., 4
---, Triassic: Poole, F. G., 1,2; Rosenzweig, A.; Stewart, J. H., 2
---, uranium deposits: Finch, W. I., I, 3; Payne, A. L.; Shawe, D. R.; Stokes,

W. L., 5; Wright, R. J., 3
Colorado River area: Jones, E. L., Jr., 3; La Rue, E. c., 1,2; Lee, W. T., 3, 4;

Longwell, C. R., 10; Newberry, J. S.; Powell, J. W., 1,3,4,5, 8, 9; Schott,
A., I; Toula, F.

Colorado River Basin: Harker, A.; Maddock, T.; Pack, F. J.; Willis, B., 2
Colorado River Delta: McKee, E. D., II, 17
Comanche strata: Keyes, C. R., 49
Commonwealth mine, Pearce, Cochise Co.: Smith, L. A.
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Concha limestone: Bryant, D. L., 7; Keefer, W. R.
Congress mine, Yavapai Co.: Staunton, W. F., 3
Copper Basin dist., Yavapai Co.: Johnston, W. P., 1,2
Copper Butte mine, Pinal Co.: Phelps, H. D.; Wilson, E. D., 44
Copper Cities copper deposits, Globe-Miami dist., Gila Co.: Peterson, N. P., 14
Copper Creek dist., Pinal Co.: Butler, B. S., 15; Kuhn, T. H., 1,2,3
Copper deposits: Butler, B. S., 14; Tenney, J. B., 10
Copper Hill area, Winkelman: Evenson, J.
Copper mine-Preston Mesa area, Coconino Co.: McClymonds, N. E., 6
Correlation, methods: Keyes, C. R., 24
Correlation, named geologic units: Wilmarth, M. G., I
Courtland-Gleeson region, Cochise Co.: Wilson, E. D., 4
Cove Mesa, Apache Co., Salt Wash sandstone: Jones, D. J.
Cow Springs sandstone, Black Mesa: Harshbarger, J. W., 4
Coyote Mts., Pima Co.: Kurtz, W. L.; Wargo, J. G., 3
Coyote-Quinlan Mts., Pima Co.: Wargo, J. G., 1
Cretaceous System: Bissell, H. J., 1; Cobban, W. A.; Fergusson, W. B.; Keyes, C.

R., 51; Kottlowski, F. E., 3; Lee, W. T., 6; Reagan, A. B., 18, 19, 20;
Reeside, J. 8., Jr., 4

--- Bisbee area: Bain, G. W., 1
---, Black Mesa, Navajo and Apache Cos.: Merrin, S.; Page, H. G., 1; Reagan,

A. B., 18,26; Reeside, J. B., Jr., 3; Repenning, C. A., 3; Williams, G. A.
---, Carrizo drainage basin, Apache Co.: Smith, H. L.
---, Empire Mts., Pima Co.: Moore, R. A., 1,2
---, Four Corners area: Read, C. B., 4
---, lower: Stoyanow, A. A., 10, 17; Ward, L. F., 1
---, Mogollon Rim: Miller, H. W., Jr., 2
---, northwestern Arizona: Van de Graaff, F. R.
---, San Juan Basin: Silver, C., 2
---, Tucson Mts.: Bennett, P. J.; Bryant, D. L., 3,4; Colby, R. E.
---, upper: Gill, J. R.; Pike, W. S., Jr.; Van de Graaff, F. R.
---, Volcanic rocks; Richard, K. E., 3
Cretaceous-Tertiary, Fresnal Canyon, Baboquivari Mts.: Fair, C. L., 3
---, southeastern Arizona: Courtright, J. H.
Cross-stratification, terminology: McKee, E. D., 47
Cunningham Pass dist., Yuma Co.: Tovote, W. L., 11
Cuprite mine area, Pima Co.: Browne, J. F.
Dakota group: Craig, L. C., 3; Young, R. G., I
Davis Dam area: U.S. Bureau of Reclamation, 3
Deer Creek coal field: Walcott, C. D., 3
DeChelly sandstone: Peirce, H. W., 5, 6
Defiance Monocline, Jurassic: Wright, H. E., Jr., 2
Defiance Uplift, Apache Co.: Hatfield, K. G.
Dendora area, Maricopa Co.: Johnson, P. W., 4
Devonian System: Ethington, R. L., 1; Keyes, C. R., 35, 102; Stoyanow, A. A., 4
---, bioherms: Huddle, J. W., 1
---, Black Mesa Basin: Turner, D. S., 1
---, central Arizona: Huddle, J. W., 4
---, Christmas quad., Gila Co.: Willden, C. R., I, 2
---, Cochise Co.: LeMone, D. V.
---, correlation: Williams, H. S., 1
---, Four Corners area: Cooper, J. c., I, 2
---, Island Mesa, Yavapai Co.: Stoyanow, A. A., 14
---, Ouray limestone: Keyes, C. R., 82
---, Pima Co.: LeMone, D. V.
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Devonian System, Pinal Creek: Stauffer, C. R., 2
---, Santa Cruz Co.: LeMone, D. V.
---, Santa Rita Mts.: Stauffer, C. R., 1,3
---, southeastern Arizona: Epis, R. c.. 1; Pye, W. D., 3; Reid, R. R.
---, Swisshelm formation: Epis, R. c., 2
---, unconformity: Conrad, R. D.; Keyes, C. R., 22
---, Yampai Cliffs, Mohave Co.: Wood, W. H., I
Diamond Butte quad., Gila Co.: Gastil, R. G., 4
Diamond Rim area, Gila and Navajo Cos.: Titley, S. R., 2
Doney Park-Black Bill Park area: Feth, J. H., 10
Dos Cabezas area, Cochise Co.: Jones, S. M.; Shields, J. c., Jr.
Dos Cabezas Mts., Cochise Co.: Sabins, F. F., Jr., 1,2; Sarle, C. J.
Douglas Basin, Cochise Co.: Coates, D. R., 7
Dragoon Mts., Cochise Co.: Cederstrom, D. J., 1,2; Gilluly, J., 9;

Wilson, E. D., 65
Dragoon quad., Cochise Co.: Cooper, J. R., 3,6
Dragoon quartzite: Keyes, C. R., 83, 96
Dripping Spring Basin: Coates, D. R., 8
Dripping Spring dist., Apache group: Neurberg, G. J.
Dripping Spring quartzite: Granger, H. C., 1,3; Mead, W. E.
Dry Mtn. area, Graham Co.: Clay, D. W.
East Kaibab monocline: Babenroth, D. L.; Strahler, A. N., 2
Eastern Great Basin, Permo-Pennsylvanian strata: Bissell, H. J., 2
Echo Cliffs region, Glen Canyon group: Callahan, J. T., 1
El Paso formation: Dickinson, R. G., 2; Kirk, E.
El Tiro mine, Silver Bell, Pima Co.: Shoemaker, A. H., 1
Elgin area, Cochise Co.: MacKay, D. K.
Eloy dist., Pinal Co.: Smith, G. E. P., 6
Emerald Isle copper deposit: Thomas, B. E., 3
Empire dist., Pima Co.: Wilson, E. D., 67
Empire Mts., Pima Co.: Alberding, H.; Galbraith, F. W., 4, 5,7, II;Moore, R. A.,

1,2; Wilson, R. A.
Empire Peak area, Pima Co.: Mayuga, M. N., I
Eocene, Ft. Apache region: Reagan, A. B., 10
Ep-Archean interval: Keyes, C. R., 86
Escabrosa limestone: Keyes, C. R., 71
---, Galiuro Mts.: Thomssen, R. W., I
Escudilla Mtn. area, Apache Co., Cenozoic and Paleozoic: Wrucke, C. T.
Esperanza mine, Pima Co.: Schmitt, H. A., 6
Flagstaff area, Coconino Co.: Akers, J. P., 9
Fluorspar deposits: Wilson, E. D., 63
Fort Apache Indian Reservation: Burchard, E. F., 1; Winters, S. S., 3
Fort Apache limestone: Frazier, R. H.; Gerrard, T. A., 1,2
Fort Apache region: Reagan, A. B., 2,8,9, 10, 14,28
Fort Defiance quad.: Allen, J. E.
Fort McDowell area, Maricopa Co.: McDonald, H. R., 1,2
Four Corners area, Cambrian: Cooper, J. C., 2
---, Cretaceous: Read, C. B., 4
---, Devonian: Cooper, J. C., 2
---, Mississippian: Cooper, J. C., 2; Picard, M. D., 4
---, Pennsylvanian: Picard, M. D., 1, 3; Turnbow, D. R.; Wengerd, S. A., 1
---, Permian: Scott, G. L.; Turnbow, D. R.
---, Rico strata: Bailey, J. S.
Fresnal Canyon, Baboquivari Mts., Cretaceous-Tertiary: Fair, C. L., 3
Fresnal Peak area, Baboquivari Mts.: Donald, P. G.

298



STRATIGRAPHY (Continued)
Galiuro Mts.: Blake, W. P., 32
---, Abrigo and Bolsa formations: Krieger, M. H., 3,4
---, Carboniferous: Webber, B. N., I
---, Escabrosa limestone: Thomssen, R. W., 1
---, Troy quartzite: Krieger, M. H., 3,4
Geologic cross-sections, Arizona: Moore, R. T., 5; Wilson, E. D., 91
Geologic names: Wilmarth, M. G., 2; Wilson, D.
Gila Bend area, Maricopa Co.: Iohnson, P. W., 4
Gila Bend Indian Reservation: Heindl, L. A., 21, 31
Gila conglomerate: Gilbert, G. K., 4; Heindl, L. A., 3, 16,28; Knechtel, M. M., 2
Gila River drainage basin, upper: Heindl, L. A., 7, II, 13
Gila River Indian Reservation; Maricopa and Pinal Cos.: Wilson, E. D., 93
Gila River region: Knechtel, M. M., 3; Lippincott, I. B.; Marcou, I., 4; Ross, C. P.,

1,2,3
Gila River to St. George, Utah: Marvine, A. R.
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Dripping Spring Basin, Gila and Pinal Cos.: Coates, D. R., 8
Dripping Spring quartzite, Gila and Pinal Cos.: Granger, H. c., 1; Mead, W. E.
Earth fissures, Casa Grande area: Pashley, E. F., Jr., 1
---, southern Arizona: Leonard, R. J., 2; Robinson, G. M.
East Kaibab monocline: Babenroth, D. L.; Strahler, A. N., 2
EI Picacho: Keyes, C. R., 47
El Tiro Mine, Silver Bell, Pima Co.: Shoemaker, A. H., 1
Emerald Isle copper deposit: Thomas, B. E., 3
Empire dist., Pima Co.: Wilson. E. D., 67
Empire Mts., Pima Co.: Alberding, H.; Balk. R., I; Galbraith. F. W., 4, 5, 7,11;

Wilson, R.A
Empire Peak area, Pima Co.: Mayuga, M. N., 1
Emplacement of volcanic necks: McBirney, A. R., I
Ep-Archean and Ep-Algonkian erosion surfaces: Sharp, R. P., 2
Ep-Archean and Ep-Algonkian intervals: Hinds. N. E. A., 2
Esperanza mine, Pima dist., Pima Co.: Schmitt, H. A., 6
Eustatic shifts in Pennsylvanian sea level: Wanless, H. R., I
False fault scarps: Keyes, C. R., 15
Fault breccia, Colossal Cave area. Pima Co.: Acker, C. 1.
---, Miami mine, Gila Co.: White, C. H.
Faulting: Willis, B., 3
---, Flagstaff area: Akers, J. P., 9
---, Oak Creek Canyon: Mears, B., Jr., 3,4
Faulting and ore deposition: Spurr, J. E., 2
Fluorspar deposits: Wilson, E. D., 63
Folded rocks, relations of ore deposits to: Newhouse, W. H., I; Wilson, E. D., 11
Fort Apache region: Reagan, A. B., 2.8
Fort Defiance quad.: Allen. J. E.
Fossil Creek area, Twenter, F. R., 3
Fracture cleavage, relict: Stark, J. T.
Fracture pattern, San Manuel mine: Wilson, E. D., 76, 86
Fracture systems: Kelley, V. C, 6
Fresnal Peak area, Baboquivari Mts., Pima Co.: Donald, P. G.
GaIiuro Mts.: Blake, W. P., 32
Geologic cross-sections, Arizona: Moore, R. T., 5; Wilson, E. D., 91
Gila Bend area, Maricopa Co.: Johnson, P. W., 4
Gila Bend Indian Reservation, Maricopa Co.: Heindl, L. A, 21, 31
Gila conglomerate: Heindl, L. A., 3; Knechtel, M. M., 2
Gila River area: Lippincott. J. B.; Ross, C. P., 1,2,3
Gila River Indian Reservation, Maricopa and Pinal Cos.: Wilson, E. D., 93
Gila River Valley: Lee, W. T., I; Marcou, J., 2
---, Graham Co.: Knechtel, M. M., 3; Schwennesen, AT., 2
Gila River to St. George, Utah: Marvine, A. R.
Glen Canyon Dam site: Irwin, W. H.; Lasson, G. D.
Globe area, Gila Co.: Peterson, N. P., 15,19; Ransome, F. L., 2, 6,14,15,17,25;

Sivyer, L. D.; Tolman, C. F., Jr., 8; Tovote, W. L., 8
---, Madera diorite: Balk, R., I
Globe-Miami dist., Gila Co.: Peterson, N. P., 9,10, II, 16
Glove mine, Santa Cruz Co.: Olson, H. J.
Gold Road area, Oatman dist., Mohave Co.: Tovote, W. L., I
Golden Gate Mtn., Pima Co.: Assadi, S. M.
Graben, Grand Canyon: Johnson, D. W., 12
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Grand Canyon: Darton, N. H., 6,9, 10, 12; Matthes, F. E., 1,2, 3,4; Moore,

R. C., 3,4, 5, 6, 7; Noble, L. F., I, 2, 3,4, 5, 6; Van Gundy, C. E., 4;
Walcott, C. D., 7, 10, II

---, Precambrian: Campbell, I., 2; Maxson, J. H., 4; Van Gundy, C. E., 1,2,5
Grand Canyon region: Dutton, C. E., 1,2, 3; Keyes, C. R., 59; Metzger, D. G., 5,

6; Ohern, D. W.; Powell, J. W., 2, 4; Salisbury, R. D.
Grand Gulch dist., Mohave Co.: Hill, J. M., 6
Grand Wash Cliffs, Mohave Co.: Longwell, C. R., 1,4; Schrader, F. C., 1,3,11,12
Granite Gorge, western Grand Canyon: Noble, L. F., 4
Great Basin: Keyes, C. R., 38
Ground movement, United Verde mine, Yavapai Co.: Mills, C. E., 2
Harquahala Plains, Maricopa and Yuma Cos.: Metzger, D. G., 3
Harshaw dist., Santa Cruz Co.: Kartchner, W. E.
Haunted Canyon quad.: Peterson, D. W., 1
Headgate Rock, Parker area: Strahorn, A. T.
Helmet Peak area, Pima Co.: Mayuga, M. N., 2; Studebaker, I. G.
Helvetia dist., Pima Co.: Creasey, S. C., I; Johnson, V. H., 1,2
---, Blue Jay mine area: Dunham, M. S.
---, King mine area: Michel, F. A., Jr.
---, Peach-Elgin deposit: Heyman, A M.
High dams: Ransome, F. L., 33
Hilltop mine, Cochise Co.: Brittain, R. L.; Papke, K. G.
Hiltano Camp, Empire Mts., Pima Co.: Feiss, J. W.
Hilton Ranch, Pima Co.: Marvin, T. C.
Hindu Canyon, Mohave Co.: Gray, R. S., 1,2
Holbrook anticlines: Bahr, C. W.
Holbrook area, Navajo Co.: Hager, D., 1,2; Harrell, M. A
Hopi Buttes: Lowell, J. D., 2
House Rock Spring, NE quad., Coconino Co.: Wells, J. D., 1
House Rock Valley area, Coconino Co.: Wells, J. D., 3
Huachuca Mts., Cochise Co.: Alexis, C. 0., 2; Weber, R. H.; Wilson, E. D., 66
Hualapai (Haulpai) Indian Reservation: Koons, E. D., 3; Twenter, F. R., 1
Hunts Mesa, Monument Valley: Chester, J. W.
Hurricane fault, Mohave Co.: Gardner, L. S., 1,2; Huntington, E., 1,2; Lovejoy,

E. M. P., 1,2; Moody, J. D.
Impact experiments: Charters, A. C.; Shoemaker, E. M., 6, 7, 8,10
Indiana mine area, Pima Co.: Ruff, A. W.
Intermontane valleys: Harshbarger, J. W., 15
Intrusions, Tucson Mts.: Mayo, E. B., 4, 8
Iron King mine, Humboldt, Yavapai Co.: Creasey, S. c., 4, 5;

Mills, H. F., 1,2, 3,4
Jackrabbit area, Pinal Co.: Hammer, D. F., I
Jerome area, Yavapai Co.: Anderson, C. A, 10; Fearing, J. L., Jr., 2; Lehner,

R. E., 2; Lindgren, W., 16, 17; Provote, F. A.; Reber, L. E., Jr., 2, 3;
Staunton, W. F., 1

Johnson Camp area, Cochise Co.: Cooper, J. R., 1; Heineman, R. E. S., 1
Jointing, Comb Ridge-Navajo Mtn. area: Hodgson, R. A
Jurassic System, paleotectonic maps: McKee, E. D., 50
Kaibab Plateau: Lunt, H. F.; Strahler, A. N., 3, 6, 7
Kaibeto Plateau: Wanek, A. A.
Katherine dist., Mohave Co.: Lausen, C., 9,10,12
Keystone mine area, Cochise dist., Cochise Co.: Romslo, T. M., 3
Kingman area, volcanic rocks: Piper, AM., 2
Kirkland Creek dam site: Eckel, E. B., 3
Kiene structure, Elgin vicinity: MacKay, D. K.
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Klondyke quad., Graham and Pinal Cos.: Simons, F. S., 5
Ko Vaya Hills, Pima Co.: Bryner, L., I
Kofa Mts., Yuma Co.: Jones, E. L., Jr., 2
Laccolithic mtn. groups: Cross, C. W., I
Lake deposits: Feth, J. H., 13
Lake Mead area: Longwell, C. R., 15, 16; Raphael, J. M.; Thomas, H. E., 2
Landslides, Colorado Plateau: Hinds, N. E. A, 10
---, Vermilion and Echo Cliffs: Strahler, A. N., I
Lead Mtn. area, Pima Co.: Alexis, C. 0.,1
Lees Ferry: Bryan, K., 5,7; Phoenix, D. A., 5
Lees Ferry-Glen Canyon dam area: Phoenix, D. A., 3
Leupp quad., Coconino Co.: Akers, J. P., 6; Irwin, J. H., I, 2
Lineament tectonics, relation to ore districts: Mayo, E. B., 3
Lithium-bearing pegrnatites, Wickenburg: Jahns, R. H., 2, 3
Little Colorado Valley: Gregory, H. E., 4; Ward, L. F., 5
Little Dragoon Mts., Cochise Co.: Enlows, H. E., 1,2
Lode gold deposits: Wilson, E. D., 17, 18,34
Lone Pine reservoir, Navajo Co.: Kiersch, G. A., 7; Reiche, P., 1
Low-angle normal faults: Longwell, C. R., 9
Lukachukai dist.: King, J. W., 1,2
Lukachukai Mts.: Masters, J. A., 2
Luke area, Maricopa Co.: Stulik, R. S.
Magma mine, Superior, Pinal Co.: Browning, W. C.; Ettlinger, I. A., 2; Michell,

W. D.; Short, M. N., 3, 4; Webster, R. N.
Mammoth area, Pinal Co.: Creasey, S. c., 3; Heindl, L. A., 24; Peterson, N. P.,

1,2,3
Manganese deposits: Jones, E. L., Jr., 4
Margaret Wash section, Mogul Fault: Jinks, J. E.
Mary G mine area, Pima Co.: Davis, R. E., 1
Mazatzal Mts.: Faick, J. N., 1; Ransome, F. L., 21
Mazatzal Revolution: Anderson, C. A., 8, 10; Wilson, E. D., 20, 21, 24
Megabreccia: Longwell, C. R., 13
Mercury deposits: Lausen, C., 4
Metalliferous deposits: Schmitt, H. A., 2
Meteor Crater: Longwell, C. R., 5; Shoemaker, E. M., 5
---, experiment on Kaibab limestone: Shoemaker, E. M., 8
Meteoritic craters: Boon, J. D., 1
Mexican boundary: Emory, W. H., 2,3; Hall, J.; Parry, C. C., I; Schott, A., 2
Miami dist., Gila Co.: Ransome, F. L., 17,25
Miami-Inspiration dist. Gila Co.: Rubly, G. R.
Miami-Inspiration mine, Gila Co.: Reed, E. F.; Tolman, C. F., Jr., 5
Mineral Creek dist., Pinal Co.: Gowing, F. A.
Mineral Hill area, Pima Co.: Eckel, E. B., 2; MacKenzie, F. D., 1
Mine rock, physical properties: Windes, S. L.
Mineta Ridge area, Pima and Cochise Cos.: Chew, R. T., 3rd, 1,2
Mingus Mtn. quad., Yavapai Co.: Creasey, S. C., 2
Mining districts, relation to regional tectonics: Jerome, S. E., 2
Miocene: Twenter, F. R., 2
Mission mine, Pima Co.: Richard, K. E., 2
Mississippian rocks, Four Corners region: Picard, M. D., 4
Moenkopi Plateau: Wanek, A A
Moenkopi-Shinarump hiatus, Monument Valley: Gray, I. B.
Mogollon Rim, Coconino Co.: Silver, c., 3; Twenter, F. R., 6
Mohave Co.: Schrader, F. C., 11, 12; Tovote, W. L., 2
---, northwestern: Moore, R. T., 3
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Mohave Co., western: Diment, W. H.
Mohawk zinc prospect, Pima Co.: Wilson, E. 0.,45
Monoclines, Colorado Plateau: Kelley, V. c., 2
Montana mine area, Empire Mts., Pima Co.: Sopp, G. P.
Montana mine, Ruby, Santa Cruz Co.: Fowler, G. M., 1,2
Montosa Canyon area, Santa Cruz Co.: Sui ik, J. F.
Montosa-Cottonwood Canyon area, Santa Cruz Co.: Anthony, J. W., 2
Monument No.2 mine, Apache Co.: Finnell, T. L., 1
Monument Valley area, Apache and Navajo Cos.: Baker, A. A., 5; Grundy, W.

D., 2; Mitcham, T. w., 1; Witkind, I. J., 2, 8,17,20
Morenci-Metcalf dist., Greenlee Co.: Butler, B. S., 1
Mountain building, distribution of: Gilluly, J., 12
Mountain Queen area, Swisshelm Mts., Cochise Co.: Loring, W. B.
Mountain Maid ore body, Bisbee: Peng, Chi-jui.
Mowry mine, Santa Cruz Co.: Prout, J. W.; Smith, G. E.
Mustang Mts., Santa Cruz Co.: Bryant, D. L., I
Navajo Country: Harshbarger, J. W., 5
Navajo County: Cooley, M. E., 11
Navajo Indian Reservation, upper Jurassic rocks: Harshbarger, J. W., 2
Navajo-Hopi Indian Reservations: Balk, R., 1; Gregory, H. E., 1, 3,4,5,7,8,10;

Kiersch, G. A., 8.9, 14; Mayo, E. B., I
Nokai Mesa: Grundy, W. D .. 1
North Toh-Atin field, Apache Co.: Vaughan, R. H.
Oak Creek Canyon, Cenozoic: Mears. B., Jr., 1
Oatman dist., Mohave Co.: Bollinger, F. E.; Lausen, c., 9, 10, 12; Ransome,

F, L., 29
Octave mine: Wilson, E. 0.,22
Old Dominion mine, Gila Co.: Beckett, P. G.; Lausen, C, I; Shoemaker. A. H., 2
Old Hat dist., Pima Co.: Peterson, N. P., 4
Oracle granite: Banerjee, A. K.; Mayo, E. B., 5
Oracle vicinity, Pinal Co.: Heindl, L. A., 8
Ore deposits, relation to folded rocks: Newhouse, W. H., I; Wilson, E. D., II
Ore districts: Billingsley, P., 4
Owl Head dist., Pinal Co.: Barter. C. F.
Painted Desert: Wanek, A. A.
Paleozoic System: Keyes, CR., 41
Pantano Hill area, Pima Co.: Sears. D., 2d
PapagoCountry: Bryan, K.. I. 4,10
Papago Indian Reservation: Heindl, L. A., 19
Papagueria: Tolman, C. F., Jr., 11
Paradise Valley, Maricopa Co.: McDonald, H. R .. 3; Meinzer, O. E.. 2
Paradox Basin fold and fault belt: Four Corners Geological Society
Patagonia area: Feth, J. H., 12
Patagonia Mts.: Baker, R. C.
Paymaster mine: Nye, T. S.
Payson dist.: Lausen, C .. 2
Pedregosa Mts., Cochise Co.: Epis, R. c., 4
Peloncillo Mts.: Gillerman, E.; Quaide, W. L.
Pefia Blanca and Walker Canyons, Santa Cruz Co.: Nelson, F. J.
Pennsylvanian System: Havener, K. c., 3; Picard, M. 0.,1,3
---, eustatic shifts in sea level: Wanless, H. R., 1
---, paleogeography: Havenor, K. c., 2
---, paleotectonics, Colorado Plateau: Fetzner, R. W.
Phoenix Mts., Maricopa Co.: Schrader, F. c., 15
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Pima dist., Pima Co.: Cooper, J. R., 8; MacKenzie, F. D., I; Park, C. F., Jr., I;

Waller, H. E., Jr.; Wilson, E. D., 59
Pima mine, Pima Co.: Heinrichs, W. E., Jr., I; Journeay, J. A.; Thurmond, R. E.,

1,2,3,4
Pinal Creek area, Gila Co.: Hazen, G. E.
Pinedale area, Navajo Co.: Veatch, A. C.
Pinta Dome, Apache Co.: Masters, I. A., 4
Piping and earth cracks: Heindl, L. A., 10
Planet area, Yuma Co.: Cummings, J. B., 2; Wilson, E. D., 46
Pleistocene: Smith, D. G.
Pliocene: Twenter, F. R., 2
Point of Pines, Graham Co.: Heindl, L. A., 14
Polygonal cracking in granite: Leonard, R. I., 3
Pontotoc mine area, Santa Catalina Mts., Pima Co.: Medhi, P. K.
Post-glacial history: Smiley, T. L., 4
Post-orogenic uplift, Colorado Plateau: Mackin, I. H.
Potts Canyon, Superior area, Pinal Co.: Wardwell, H. R.
Precambrian: Case, J. E.; Fearing, J. L., Jr., J, 2; Hinds, N. E. A., J, 6, 7, 9, 12,

14; Osterwald, F. W.; Ransome F. L., 12; Van Hise, C. R., 1,2; Walcott,
C.D.,7

---, Older: Anderson, C. A., 8, 10; Campbell, I., 2, 5, 7; Gastil, R. G., 4;
Keyes, C. R., 40; Lindgren W., 17; Maxson, J. H., 4;
Wilson, E. D., 20,21,24

---, Younger: Shride, A. F., 2, 3; Van Gundy, C. E., 1,2,5
Pre-Moenkopi unconformity, Colorado Plateau: Dake, C. L.
Prescott quad., Yavapai Co.: Krieger, M. H., I
Putnam Wash area, Pinal Co.: Hillebrand, J. R., 1
Quartzsite area, Yuma Co.: Jones, E. L., Jr., 1
Quaternary, Cameron area: Reiche, P., 2
Quijotoa Mts., Pima Co.: Gebhardt, R. C.
Quinlan MIS., Pima Co.: Wargo, J. G., I
Radioactive deposits: U.S. Atomic Energy Commission
Rainbow Valley-Waterman Wash area, Maricopa Co.: Wolcott, H. N., 4
Ranegras Plain area, Yuma Co.: Metzger, D. G., I
Ray area, Pinal Co.: Clarke, O. M., Jr., I; Loel, W.; Ransome, F. L., 25, 28;

Tolman, C. F., Jr., 4
Ray to Superior: Wilson, E. D., 72
Reconnaissance, U.S. Pacific Railroad exploration: Antisell, T.
Recreation red beds, Tucson Mts.: Colby, R. E.
Red Lake area, Navajo Indian Reservation: Akers, J. P., 3, 5,10
Red Rock quad., Pinal Co.: Feth, J. H., 4
Redwalllimestone: McKee, E. D., 53
Regional correlations: Billingsley, P., 2,3
Rillito Creek, northwestern part: Maddox, G. E.
Rincon Mts., southwestern foothills: Layton, D. W.
Ring dikes, San Carlos Indian Reservation: Marlowe, J.I., 2
Riverview mine, Coconino Co.: Chenoweth, W. L., 3
Rock fissure, northern Arizona: Gilbert, G. K., 8
Roll orebodies, Colorado Plateau: Shawe, D. R.
Rosemont camp, Pima Co.: Popoff, C.; Thomas, W. L.
Ruby Star Ranch area, Pima Co.: Thacpaw, S. C.
Ruin Basin, Gila Co.: Bejnar, W.
Saddle Mtn. dist., Pinal Co.: Ross, C. P., 5
Safford area, Graham Co.: Cook, A.
Safford Basin, Graham Co.: Davidson, E. S., I, 3

317



STRUCTURAL GEOLOGY (Continued)
Safford Peak area, Tucson Mts.: Imswiler, J. B.
Safford Valley: Fair, C. L., 1; Hollander, J. T.
Saginaw Hill area, Tucson Mts.: Kinnison, J. E., 3
Saguaro National Monument area, Pima Co.: McColly, R. A.
St. George mine area, Cochise dist., Cochise Co.: Romslo, T. M., 3
St. Johns area, Apache Co.: Green, T. E., Jr.
St. Michaels area, Apache Co.: DuBois, R. L., 3
Salt anticline, Paradox Basin: Jones, R. W.; Neff, A. W.
Salt River Valley area: Davis, A. P., 2; Lee, W. T., 2; McDonald, H. R., 4
San Carlos Valley: Schwennesen, A. T., 2
San Francisco volcanic field, Coconino Co.: Balk, R., I; Breed, W. J., 3; Colton,

H. S., 18; Loel, W.; Robinson, H. H., 4
San Juan Basin: Kelley, V. C., I
San Juan oil field: Woodruff, E. G.
San Manuel mine area, Pinal Co.: Dale, V. B., 4; Pelletier, J. D.; Schwartz, G. M.,

9, II, 16; Steele, H. J., 1,2; Wilson, E. D., 50; Wilson, L. K.
San Pedro Valley: Bryan, K., 13, 19; Marcou, J., 2; Smith, D. G.; Tuan, Yi-Fu, 3
San Simon Creek, Graham Co.: Knechtel, M. M., 3
San Simon Valley: Schwennesen, A. T., I
San Xavier Indian Reservation, Pima Co.: Heindl, L. A., 15,27
San Xavier mine, Pima Co.: Irvin, G. W.; Wilson, C. A.
Santa Catalina foothills fault: Fair, C. L., 2
Santa Catalina gneiss: Blake, W. P., 48; DuBois, R. L., 5
Santa Catalina Mts.: Bromfield, C. S., 2; Dubois, R. L., 4; McCullough, E. J., Jr.;

Pashley, E. F., Jr., 2; Peirce, F. L.; Peterson, R. C.; Tolman, C. F., Jr., 12
---, east flank: Pilkington, H. D., 2
---, northern portion: Wallace, R. M., 2
---, Pinal schist: Erickson, R. C.
---, southern foothills: Voelger, K.
Santa Cruz Valley: Coulson, O. B.
Santa Rita and Patagonia Mts.: Schrader, F. C., 4,5,6,7,8,14
Sedimentation in relation to faulting: Longwell, C. R., 7
Segi Mesas: Cooley, M. E., 9
Seven-Dash Ranch area, Cochise Co.: Cook, F. S.
Seventy-nine mine, Gila Co.: Kiersch, G. A., 1,2, 3
Shinarump conglomerate, Colorado Plateau: Wood, H. B., I
Shinumo quad., Coconino Co.: Noble, L. F., I, 3
Shiprock quad., Apache Co.: O'Sullivan, R. B., 2
Sierra Ancha region, Gila Co.: Williams, F. J.
Sierrita Mts., Pima Co.: Ransome, F. L., 27
---, eastern flank: Lacy, W. C., I
Silicia plugs, Cameron area, Coconino Co.: Barrington, J., 3
Silver and Eureka dists., Yuma Co.: Wilson, E. D., 69
Silver Bell area, Pima Co.: Richard, K. E., I; Stewart, C. A., 2; Tolman, C. F.,

Jr., 6; Watson, B. N.
Silver King area, Superior, Pinal Co.: Galbraith, F. W., I
Slate Mtn., Coconino Co.: Mintz, Y.
Slate Mts., Pinal Co.: Hogue, W. G., I
South Comobabi Mts., Pima Co.: Bryner, L., I
Southern Pacific lines: Darton, N. H., 21
Springerville-St. Johns area, Apache Co.: Sirrine, G. K.
Structural subdivisions: Heindl, L. A., 20
Subsidence, Bisbee: Kantner, W. H.; Trischka, C., 6; Wisser, E. H., I
---, San Manuel: Griswold, G. B.; McLehaney, J. D., Jr.
---, Tucson area: Platt, W. S.
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Subsidence, United Verde mine, Jerome: Mills, C. E., 2
Sullivan mine, Cochise Co.: Wilson, E. D., 49
Sulphur Spring Valley: Meinzer, O. E., 1
Sunshine mine area, Sierrita Mts., Pima Co.: Higdon, C. E.
Supai formation, eastern Arizona: Winters, S. S., 4
Superior area, Pinal Co.: Hammer, D. F., 2; Ransome, F. L., 20; Short, M. N., 3,

4; Steele, H. J., 3; Wilson, E. D., 61
Sweetwater Drive area, Tucson Mts.: Coulson, O. B.
Swisshelm dist., Cochise Co.: Galbraith, F. W., 9
Swisshelm Mts., Cochise Co.: Epis, R. C., 4
Sycamore Ridge, Pima Co.: Jones, W. R.
Tectonic evolution: Gilluly, J., 14
Tectonic maps: King, P. B., 2; Longwell, C. R., 8
Tectonic position of ore dists.: Billingsley, P., 1
Tectonic theory: Longwell, C. R., 12
Tennessee-Schuylkill mine: Garrett, S. K.
Tertiary-Cretaceous volcanic rocks, southeastern Arizona: Richard, K. E., 3
Tertiary lake sediments, southwestern Yavapai Co.: Reyner, M. L.
Tertiary orogeny: Ransome, F. L., 23
Texas lineament: Moody, J. D.
Thrust faulting, Colossal Cave area, Pima Co.: Acker, C. J.
---, Dragoon Mts., Cochise Co.: Gilluly, J., 9
Tombstone area, Cochise Co.: Blake. W. P., 8; Butler, B. S., 8, 9,13,16; Church,

J. A., 1,2; Gilluly, J., 10; Lakes, A., 2; Needham, A. B.; Ransome, F. L.,
26; Tenney, J. B., II

Toreva block: Reiche, P., 3
Tornado-Tam O'Shanter area, Dripping Spring Mts.: Kiersch, G. A., 5
Tortilla Mts., Pinal Co.: Schwartz. R. J.
Transverse structures, southern Arizona: Lutton, R. J., 2
Triassic uplift, northeastern Arizona: McKee, E. D., 55
Tucson Mts., Pima Co.: Assadi, S. M.; Brown, W. H., 3; Coulson, O. B.;

Greenstein, G.; Jenkins, O. P., 2; Mayo, E. B., 9
---, northeastern portion: Whitney, R. L.
---, Sedimentary Hills area: Bennett, P. J.
Tucson Mtn. Chaos: Kinnison, J. E., 2; McCoy, S., Jr.; Mayo, E. B., 10
Tucson quad., Pima Co.: Moore, B. N., 3
Tumamoc Hills, Tucson Mts.: Tolman, C. F., Jr., I
Tungsten deposits: Wilson, E. D., 32
Turquoise dist., Cochise Co.: Ransome, F. L., 16, 18
Twin Buttes dist., Pima Co.: Brown, R. L.; Cummings, J. B., 3; Gordon, E. R.
---, Foy Ridge area: Burroughs, R. L.
Twin Peaks area, Pima Co.: Britt, T. L.
Uinkaret volcanic field: Koons, ·E.D., I
Unconformities: Keyes, C. R., 90
United Verde mine, Jerome: Hansen, M. G., 2
Uranium deposits: Twenhofel, W. S.
---, Colorado Plateau: Finch, W. I., 3; Kelley, V. C., 3, 4; Payne, A. L.;

Shoemaker, E. M., 3; Stokes, W. L., 5; Wright, R. J., 3
Vanar quad., Cochise Co.: Sabins, F. F., Jr., 3
Vekol Mts., Pinal Co.: Carpenter, R. H., I
Ventana Cave, Pima Co.: Bryan, K., 21
Verde fault: Ransome, F. L., 37
Verde River lake beds: Jenkins, O. P., 3
Verde Valley, Maricopa and Yavapai Cos.: McDonald, H. R., 1,2;

Twenter, F. R., 5,6
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Walker and Pefia Blanca Canyons, Santa Cruz Co.: Nelson, F. I.
Wallapai dist., Mohave Co.: Dings, M. G.; Thomas, B. E., 1,2,4
Walnut Grove Basin, Yavapai Co.: Hook, D. L.
Washington camp, Pima Co.: Crosby, W. O.
Waterman Mts., Pima Co.: McClymonds" N. E., 1,2,5
West Kaibab fault zone: Strahler, A. N., 7
Whetstone Mts., Cochise and Pima Cos.: Tyrell, W. W., Jr.
---, Middle Canyon area: Burnette, C. R.
White Canyon dist., Navajo and Apache Cos.: Grundy, W. D .. 2
White Mesa dist., Coconino Co.: Hill, J. M., 5; Read, C. B., 1
White Picacho dist., Maricopa and Yavapai Cos.: Stewart, G. W.
Wickenburg area, Maricopa and Yavapai Cos.: Metzger, O. H.
Williams River, dam site: Eckel, E. B., 3
Wrench-fault tectonics: Moody, I. D.
Yuma Co., southern: Wilson, E. D., 15
Zion Park region: Gregory, H. E., 15

TECTONICS See STRUCTURAL GEOLOGY
TECTONIC MAPS See MAPS, Tectonic
TERTIARY See PALEONTOLOGY, Tertiary; STRATIGRAPHY, Tertiary;

STRUCTURAL GEOLOGY, Tertiary
THERMAL SPRINGS

Clifton, Greenlee Co.: Everit, R. S.; Lindgren, W., 7
General: Stearns, N. D.
Indian Hot Springs, Graham Co.: Knechtel. M. M.. I, 3
Radium Hot Springs, Yuma Co.: Wilson, E. D., 15
Aqua Caliente, Maricopa Co.: Ross, C. P., 3
Quitobaquito, Pima Co.: Bryan, K., 10

THORIUM See METALLIFEROUS MINERAL COMMODITIES, Thorium
THRUST FAULTING See STRUCTURAL GEOLOGY
TRIASSIC See PALEONTOLOGY, Triassic; STRATIGRAPHY, Triassic
TUNGSTEN See METALLIFEROUS MINERAL COMMODITIES, Tungsten
URANIUM See METALLIFEROUS MINERAL COMMODITIES, Uranium
VALLEYS See AREAS DESCRIBED; PHYSIOGRAPHY AND

GEOMORPHOLOGY
VANADIUM See METALLIFEROUS MINERAL COMMODITIES, Vanadium
VOLCANISM AND VOLCANIC ROCKS See also IGNEOUS ROCKS

Age, Plateau region: Reagan, A. B., 1
Anasma or "squeeze-ups,": Colton, H. S., 3,4,9
Arizona, northern: Balk, R., 2; Brady, L. F., 23
---, southeastern: Gastil, R. G., 2; Wargo, I. G., 4
Central Cochise Co.: Gilluly, I., 7
Chiricahua Mts., Cochise Co.: Enlows, H. E., 3,4
Chuska Mts., Navajo Indian Reservation: Appledorn, C. R.
Cinder cones: Colton, H. S., 12, 13, 18
Cinder dunes, near Cameron, Coconino Co.: Chenoweth, W. L., 2
Dacite ash flows near Superior and Globe: Peterson, D. W., 4
Emplacement of volcanic necks: McBirney, A. R., 1
Explosion craters vs. meteor craters: Barringer, D. M., 5
Fossil Creek area: Twenter, F. R., 3
Gas bubble in lava flow: Brady, L. F., 23
Grand Canyon: Schenk, E. T., 2
Hopi Buttes: Hack, I. T., 3; Laidley, R. A.
Intra-canyon lava flow, Grand Canyon: Schenk, E. T., 2
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VOLCANISM AND VOLCANIC ROCKS (Continued)
Kimberlite tuff plugs, northern Arizona: Balk, R., 2
Lava-covered tertiary forest: Damon, P. E., 11
Merriam Crater lava flow: Brady, L. F., 23
Mogollon Rim: Sabels, B. E., 4
Navajo-Hopi country: Williams, H., 1,2
Peri a Blanca and Walker Canyons, Santa Cruz Co.: Nelson, F. J.
Plateau region: Reagan, A. B., I
Pliocene, Navajo-Hopi country: Williams, H., 2
Precambrian, southeastern Arizona: Gastil, R. G .. 2
Robinson Crater: Colton, H. S., 6
S. P. Crater, Coconino Co.: Hodges, C. A.
San Francisco Mts., volcanic field, Coconino Co.: Colton, H. S., 10, 12; Johnson,

D. W., 2; Loel, W.; Robinson, H. H., 4; Sabels, B. E., 1,2,3
Slate Mtn., Flagstaff: Mintz, Y.
Sunset Crater, Coconino Co.: Colton, H. S., 1,13,16,17; Hodges, C. A.; Smiley,

T. L., 2
Tucson Mts., Pima Co.: Mayo, E. B., 9
Uinkaret volcanic field, Mohave Co.: Koons, E. D., 1
Volcanic bombs: Brady, L. F., 18, 19

WELL AND DRILL-HOLE DATA
Big Sandy Valley, Mohave Co.: Morrison, R. B., 2, 3
Duncan-Virden Valley, Greenlee Co.: Morrison, R. B., 5
Exploratory deep wells, to January 1951: Heindl, L. A., 1
---, to May 1953: Johnson, P. W., 2
---, to June 1957: Johnson, P. W., 7
General deep borings: Darton, N. H., I
Navajo Indian Reservation: Akers. J. P., 7; Harshbarger, J. W., 13
Papago Indian Reservation: Heindl, L. A., 18,23
Queen Creek area, Maricopa and Pinal Cos.: Babcock, H. M., 2; Skibitzke,

H.E.,1
Safford Valley, Graham Co.: Morrison, R. B., 4
Southern Arizona valleys: Johnson, P. W., 8
Sulphur Springs Valley: Douglas, J., 5
Wellton-Mohawk area, Yuma Co.: Babcock, H. M., 8

WATER SUPPLY See GROUND WATER AND WATER SUPPLY
ZINC See METALLIFEROUS MINERAL COMMODITIES, Zinc; MINES AND

MINING DISTRICTS
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ARIZ.ONA BUREAU OF MINES

J. D. FORRESTER,Director

G. R. FANSETT,Mining Engineer Emeritus R. T. O'HAIRE, Assistant Mineralogist
S. B. KEITH, Geologist H. W. PEIRCE,Associate Geologist
R. T. MOORE,Geologist G. H. ROSEVEARE,Metallurgist

F. L. STUBBS,Associate Mining Engineer

SERVICES AVAILABLE FROM ARIZONA BUREAU OF MINES
THE UNIVERSITY OF ARIZONA, TUCSON, ARIZONA

The ARIZONA BUREAU OF MINES was created and placed under the authority
of the Arizona Board of Regents in 1915 by an act of the State legislature. The Bureau
is directly charged with developing, maintaining, and disseminating to the people of
Arizona information relating to geology, mining, metallurgy, and earth sciences gener-
ally. The Bureau's primary functions, therefore, are scientific investigation and public
service activities comparable to those conducted by geological survey agencies and
mineral experiment stations in other states. These primary functions are achieved
through the following continuing programs:

I. Prepare and publish bulletins and circulars containing authoritative information
on a wide range of topics of interest to prospectors, miners, and others concerned with
the development of Arizona's mineral resources and industries. The bulletins are
distributed free of charge to residents and at cost to nonresidents of Arizona upon
request.

2. Classify mineral and rock specimens. Besides identifying rocks and giving the
composition of minerals, the Bureau makes qualititative tests for important elements and
answers inquiries concerning the probable market for and the economic value of material
similar to samples submitted. This service is furnished free of charge providing the
specimens originate within the State of Arizona; a charge of $1 per specimen is made
for samples submitted from outside the State. Spectrographic analyses and detailed
microscopic determinations are furnished at established rates, a schedule of which
will be submitted on request.

3. Conduct laboratory and pilot-plant metallurgical testing of mineral substances
in cooperation with industries and individual mine operators in the State. Such tests
are conducted on the basis of nominal charges to compensate for wear and depreciation
of equipment needed in the experimentation.

4. Make geologic investigations and compile geologic maps and reports. Geologic
maps of each county, on a scale of I :375,000, have been issued and geologic reports
on numerous mining districts have been made available as bulletins. In addition to
maps and reports on counties and mining districts, comprehensive studies of basic
problems in the geology of Arizona are being carried out in order that the maximum
benefits may be derived by the people of the State by having a more complete knowledge
of its geologic setting.

5. Maintain a working file of statistical records of mineral production in Arizona.
6. Develop well-log storage facilities and a library of data pertaining to oil and

water wells drilled in Arizona.
7. Conduct state-wide commodity studies as to modes of occurrence and potential

industrial value of various mineral materials.
8. Collect and file items relating to Arizona mines and minerals that appear in

Arizona newspapers and in many technical periodicals.
The basic philosophy which obtains in the operation of the Arizona Bureau of

Mines is that of providing for the people of Arizona educational services in the earth
sciences which cannot be readily secured elsewhere, and furnishing advice and service
about mineral occurrences which cannot be obtained conveniently from commercial
sources.

An inquiry addressed to: Director, Arizona Bureau of Mines, University of
Arizona, Tucson, AZ 85721, will bring a prompt response if further information is
desired about the services which are available.
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