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INTRODUCTION AND ACKNOWLEDGMENTS

Supplementing Arizona Bureau of Mines Bulletin No. 146,
which was published in 1939, this bulletin presents a list and
index of literature pertaining to the geology and mineral re-
sources of Arizona from June, 1939, through 1952. Most of its
citations for the years 1939-1950 were compiled from the bibli-
ographies of North American geology published as Bulletins
937, 938, 949, 952, 958, 968, 977, 985 of the U.S. Geological Survey.
In addition, numerous serials have been examined.

Although this bibliography is intended to cover the literature,
regardless of the merits of the various articles, many references
have doubtless been overlooked. It is hoped that omissions will
be brought to the attention of the Arizona Bureau of Mines.

EXPLANATIONS

The works of each author are listed chronologically. Each
reference is headed by a year-index figure in boldfaced type. In
the index these figures follow the author’s name.

The principal uncommon abbreviations are as follows:

AVt Advancement
Anon............ Anonymous
Antiqu............... Antiquarian
APPisccismmnns Appendix

Bur.. ... Bureau

Cirle. RS Circular
Coll.coenm College, Collections
Contr............. Contributions
Eng.o.... Engineering, Engineers
Exo e Executive

< O House

Inf. v Information

Int. o International
Inst... .. . . . Institute

Met. ... Metallurgy
Min..__....._.._ Mining
Mineral........... Mineralogist

Mus.. ... Museum

A ) National, Natural
Proc...cooooo Proceedings
Rev.oooo Review

S S Senate
Seism................ Seismological
Smiths.............. Smithsonian

SOC. T e Society

Transs o T Transactions

5
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BIBLIOGRAPHY

Albritton, C. C. (see Boon, J. D., 42)
Alexis, C. O.

40 The geology of the Lead Mountain area, Pima County,
Arizona: Univ. Ariz. thesis, 60 pp., maps (1940).

49 The geology of the northern part of the Huachuca
Mountains, Arizona: Univ. Ariz. thesis, 74 pp., maps
(1949).

Almond, Hy (see Lovering).
American Institute of Mining and Metallurgical Engineers.

37-49 Industrial Minerals and Rocks: Am. Inst. Min. Met. Eng.,
Seeley W. Mudd ser. First ed., 955 pp. (1937); second ed.,
1156 pp. (1949).

Anderson, C. A.

43-1 Report on the Loma Prieta mine (copper and molyb-
denum), Copper Basin, Yavapai County, Arizona: U.S.
Geol. Survey, Open Files Report, 6 pp., maps (1943).

43-2 (and Kupfer, D. H.) Report on the properties of the
Amargosa Molybdenum and Copper Corporation, Pima
County, Arizona: U.S. Geol. Survey, Open Files Report,
20 pp., maps (1943).

46 (and Sholz, E. A., and Strobell, J. D., Jr.). Pre-Cambrian
geology of the Bagdad area, Arizona (abstract): Geol.
Soc. Am. Bull,, vol. 57, no. 12, pt. 2, p. 1249 (1946).

48 Structural control of copper mineralization, Bagdad, Ari-
zona Am. Inst. Min. Met. Eng., Mining Tech., vol. 12,
no. 2, Tech. Paper 2352, 11 pp., illus., maps; Trans., vol.
178, pp. 170-80 (1948).

50-1 Alteration and metallization in the Bagdad porphyry
copper deposit, Arizona: Econ. Geol., vol. 45, pp. 609-28,
illus. (1950).

50-2  Arizona zinc and lead deposits; Lead-zinc deposits, Bag-
dad area, Yavapai County, Arizona: Univ. Ariz., Ariz.
Bur. Mines Bull. 156, pp. 122-38, illus., maps (1950).

51 Older Precambrian structure in Arizona: Geol. Soc.
Am. Bull, vol. 62, pp. 1331-46, maps (1951).

Antevs, Ernst

51 Arroyo cutting and filling (abstract): Geol. Soc. Am.
Bull,, vol. 62, pp. 1495-96 (1951).

Anthony, John W. (see also Feth, 49-1; Galbraith, 49-2).

48 Radioactive uranium and thorium: Univ. Ariz., Ariz.
Bur. Mines, Circular no. 13, 23 pp. (1948); 2nd ed. (1950).

51 Geology of the Montosa-Cottonwood Canyon area, Santa
Cruz County, Arizona: Univ. Ariz., thesis, 84 pp., maps

(1951).
Argell, G. O, Jr.
43 The occurrence and production of vanadium: Colo. Sch.

Mines Quart., vol. 38, no. 4, 56 pp., maps (1943).
Arizona Bureau of Mines Staff.



BIBLIOGRAPHY OF GEOLOGY AND MINERAL RESOURCES 7

51

43-52

The mineral resources of Arizona (prepared primarily
for high-school students): Univ. Ariz., Ariz. Bur. Mines
Bull. 159, 15 pp., index map (1951).
Mineral production statistics: Univ. Ariz., Ariz. Bur.
Mines Statistical Production Charts.

Production of copper, gold, silver, lead, and zinc.

Chart No. A-1

No.

No.

No.

C-1

C-2

. C-3
. C4
. C5

. C-6
. C7
. C-8
. C9
. C-10
. C-11
. C-12
. D-4
. D9

. D-15

. D-29

D-31

—Arizona.

Compiled by Eldred D. Wilson.
—Cochise County.

Compiled by Eldred D. Wilson.
—-Coconino County.

Compiled by J. W. Anthony.
—Gila County.

Compiled by Richard T. Moore.
—Graham County.

Compiled by Eldred D. Wilson.
—Greenlee County.

Compiled by E. D. Wilson and

R. T. Moore.
—Maricopa County.

Compiled by Eldred D. Wilson.
—Mohave County.

Compiled by J. W. Anthony.
—Pima County.

Compiled by J. W. Anthony.
—Pinal County.

Compiled by Eldred D. Wilson
—Santa Cruz County.

Compiled by Richard T. Moore.
—Yavapai County.

Compiled by Eldred D. Wilson.
—Yuma County.

Compiled by Eldred D. Wilson.
—Ajo District.

Compiled by Eldred D. Wilson.
—Aravaipa District.

Compiled by J. W. Anthony.
—Banner District.

Compiled by E. D. Wilson and

R. T. Moore.
—Bunker Hill District.

Compiled by E. D. Wilson and

R. T. Moore.
—California or Chiricahua District.

Compiled by E. D. Wilson and

R. T. Moore.
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No.

No.
‘No.

D-38 —Castle Dome District.
Compiled by E. D. Wilson and
R. T. Moore.

D-52 —Cochise or Johnson District.
Compiled by Eldred D. Wilson.

D-55 —Copper Mountain or Morenci Dis-
trict.
Compiled by E. D. Wilson and
R. T. Moore.

. D-70 —Empire District.

Compiled by J. W. Anthony and
R. T. Moore.

. D-71 —Eureka or Bagdad District.

Compiled by E. D. Wilson and
R. T. Moore.

. D-79 —Globe-Miami District.

Compiled by E. D. Wilson and
R. T. Moore.

.-D-96 —Hartford or Huachuca District.

Compiled by J. W. Anthony.

. D-99 —Helvetia-Rosemont District.

Compiled by E. D. Wilson and
R. T. Moore.

. D-107—La Paz or Weaver District.

Compiled by Richard T. Moore.

. D-117—Mammoth or Old Hat District.

Compiled by Eldred D. Wilson.

. D-125—Mineral Creek or Ray District.

Compiled by J. W. Anthony.

. D-141—Oro Blanco District.

Compiled by J. W. Anthony.

. D-150—Patagonia District.

Compiled by Richard T. Moore.

. D-160—Pine Grove and Tiger Districts.

Compiled by Eldred D. Wilson.

. D-162—Pioneer or Superior District.

Compiled by J. W. Anthony.

. D-192—Silver or Eureka District.

Compiled by Eldred D. Wilson.

. D-193—Silver Bell District.

Compiled by E. D. Wilson and
R. T. Moore.

. D-203—Swisshelm District.

Compiled by J. W. Anthony.

. D-209—Tombstone District.

Compiled by Eldred D. Wilson.

. D-215—Tyndall District.

Compiled by E. D. Wilson and
R. T. Moore.
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No. D-219—Verde or Jerome District.
Compiled by E. D. Wilson and
R. T. Moore.

No. D-224—Wallapai District.
Compiled by E. D. Wilson and
R. T. Moore.

No. D-226-—-Warren or Bisbee District.
Compiled by J. W. Anthony.
Production of molybdenum, tungsten, manganese, quicksilver,
and vanadium.
Chart No. A-2 —Arizona.
Compiled by Eldred D. Wilson.
Production of nonmetallics (including lime, clay products, and
cement).
Chart No. A-3 —Arizona.
Compiled by Eldred D. Wilson.
Arizona Department of Mineral Resources.

41 Production possibilities of the marginal copper mines

in Arizona: Ariz. Dept. Min. Res., Phoenix, Ariz. (1941).
Arizona Highways.

45 Petrified Forest Nat. Mon.: Arizona Highways, vol. 21,

no. 5, pp. 18-26 (1945).

Arizona Underground Water Commission.
The underground water resources of Arizona, 174 pp.
(1953).

Axelrod

49 (and others). Uranium minerals from the Hillside mine,
Yavapai County, Arizona (abstract): Am. Mineralogist,
vol. 34, p. 274 (1949).

Babcock, H. M. (see also Halpenny, 46-3).

42 (and Halpenny, L. C.) Queen Creek area, Maricopa and
Pinal Counties, Ariz.: records of wells, well logs, water
analyses: Ariz. State Water Comm., 29 pp., map (1942).

47-1 (and Brown, S. C. and Hem, J. D.) Geology and ground-
water resources of the Wellton-Mohawk area, Yuma
County, Arizona. U.S. Geol. Survey, Mimeogr. Report,
22 pp. maps (1947).

47-2  (and Brown, S. C.). Ground-water resources of Peeples
Valley, Arizona: U.S. Geol. Survey Mimeogr. Report,
13 pp., map (1947).

47-3 (and Snyder, C. T. and Hem, J. D.). Ground-water re-
sources of the Holbrook area, Navajo County, Arizona:
U.S. Geol. Survey, Mimeogr. Report, 27 pp., maps (1947).

48 (and Kendall, K. K. and Hem, J. D.). Geology and
ground-water resources of the Gila Bend Basin, Mari-
copa County, Ariz.: U.S. Geol. Survey, Mimeogr. Re-
port (1948). '

52 (and Cushing, E. M.). Recharge to ground-water from
floods in a typical desert wash, Pinal County, Arizona:
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Am. Geophys. Union, Trans., vol. 77, pp. 239-40 (1942);
Ariz. Geol. Soc. — Geol. Soc. Am., Guidebook, pp. 21-
26 (1952).

Babenroth, D. L.

45 (and Strahler, A. N.). Geomorphology and Structure of
the East Kaibab monocline, Arizona and Utah: Geol.
Soc. Am. Bull,, vol. 56, pp. 107-50, maps (1945).
Bain, George W.

52 The age of the “Lower Cretaceous” from Bisbee, Ari-
zona, uraninite: Econ. Geol.. vol. 47, pp. 305-15 (1952).
Baker, A. A.

40 (and Williams, J. S.). Permian in parts of Rocky Moun-
tain and Colorado Plateau regions: Am. Assoc. Petrol.
Geol., Bull.,, vol. 24, no. 4, pp. 617-35, map (1940).

47 (and Dane, C. H., and Reeside, J. B., Jr.). Revised cor-
relation of Jurassic formations of parts of Utah, Ari-
zona, New Mexico, and Colorado: Am. Assoc. Petrol.
Geol. Bull,, vol. 31, no. 9 (1947).

Barth, C. G., Jr.

40 Mines of the Weaver and Martinez districts: The Min.

Jour., vol. 24, no. 1, pp. 2-4 (1940).
Bass, N. W.

45 Correlation of basal Permian and older rocks in south-
western Colorado, northwestern New Mexico, north-
eastern Arizona, and eastern Utah: TU.S. Geol. Survey,
preliminary chart no. 7 (accompanied by paper on
Paleo. stratig. as revealed by deep wells, by N. W. Bass,
20 pp., (1944) U.S. Geol. Survey, preliminary chart
no. 7 (1945).

Bassler, R. S.

41 A supposed jellyfish from the pre-Cambrian of the Grand
Canyon: U.S. Nat. Mus., Proc., vol. 89, no. 3104, pp. 519-22
(1941).
Bateman, P. C.

44 (and Erickson, M. P.). Geology of the Maudina and Morn-
ing Star tungsten mines, Pinal County, Arizona: U.S.
Geol. Survey Open Files Report, text on map sheets

(1944).
Bates, R. L.
46 (0Oil) Developments in Arizona, western New Mexico and

northern New Mexico in 1945: Am. Assoc. Petrol. Geol,,
Bull,, vol. 30, no. 6, pp. 958-62 (1946).
47 Developments in Arizona, western New Mexico, and
northern New Mexico in 1946: Am. Assoc. Petrol. Geol,,
Bull,, vol. 31, no. 6, pp 1039-44 (1947).
Bauer, H. L. (see Wilmarth).
Beesley, E. Maurice (see Wheeler, 42).
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Bejnar, Waldemere

50 Geology of the Ruin Basin area, Gila County, Arizona:

Univ. Ariz., thesis, 135 pp., maps, illus. (1950).
Bell, G. L.

46 Tungsten deposits near Morristown, Maricopa County,
Arizona: U. S. Geol. Survey Open Files Report, 5 pp.,
maps (1946).

Berkey, C. P. (see Fairbanks, H. M.)
Beroni, E. P. (see Wyant).
Billingsley, Paul

39 (and Locke, Augustus). Problems of regional correla-
tion of structural elements of western United States:
Geol. Soc. Am. Bull. 50, pp. 1900-01 (1939).

Blanchard, Roland

39 Interpretatino of leached outcrops: Chem., Met., Min. Soc.

S. Africa, Jour., pp 1-30 (May, 1939).
Blissenbach, E. B. K.

52 The geology of alluvial fans in Arizona: Univ. Ariz.,

thesis, 101 pp., maps (1952).
Bluhm, F. 1. (see McDonald, H. R. 47-1).
Boardman, Leona

50 Geologic map index of Arizona: U.S. Geol. Survey Index

to geologic mapping in the United States (1950).
Booher, L. J. (see Smith, G. E. P.).
Boon, J. D.

38 Established and supposed examples of metoritic craters
and structures: Field and laboratory, vol. 6, no. 2, pp.
44-56 (1938).

42 (and Albritton, C. C.). Deformation of rock strata by ex-
plosions: Science n. s. vol. 96, no. 2496, pp. 402-03 (1942).

43 More about “deformation of rock strata by explosions”:
Science n. s., vol. 97, no. 2506, pp. 42-43 (1943).

Bradish, B. B.

50 (and Mills, N. K.). Generalized nomenclature chart (col-
umnar sections of northeastern Arizona): New Mex.
Geol. Soc., Guidebook of the San Juan Basin, New Mex-
ico and Colorado (1950).

Brady, L. F.

38 An unusual oxidized mass of Canyon Diablo, Ariz., iron
(abstracts) : Pop. Astron., vol. 46, no. 2, p. 110 (1938); Soc.
Research on Meteor. Contr., vol. 2, no. 1, p. 14 (1938).

39-1 Tracks in the Coconino sandstone compared with those of
small living Arthropoda: Plateau, vol. 12, pp. 32-34 (1939)

39-2 (and Webb, R. W.). Volcanic bombs from northern Ariz-
ona cinder cones (abstract): Geol. Soc. Am. Bull., vol.
50, no. 12, pt. 2, p. 1947 (1939).

43 (and Webb, R. W.). Cored bombs from Arizona and Cal-
ifornia volcanic cones: Jour. Geol,, vol. 51, no. 6, pp.
398-410, maps (1943).
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46 Coal Mine Canyon: Plateau, vol. 19, no. 2, pp. 17-20

(1946).

49 Oniscoidichnus: Jour. Paleont., vol. 23, no. 5, p. 573
(1949).

52 Large gas bubble preserved on a lava flow in northern
Arizona (abstract): Geol. Soc. Am., Bull., vol. 63, p. 1322
(1952).

Bratton, D. H. (see Turner, 41-3).
Bromfield, C. S. (see also Butler, B. S,, 52).

50 Geology of the Maudina mine area, northern Santa Cata-
lina Mountains, Pinal County, Arizona: Univ. Ariz.,
thesis, 63 pp., maps (1950).

52 Some geologic features of the Santa Catalina Mountains:
Ariz. Geol. Soc. - Geol. Soc. Am., Guidebook, pp. 51-55,
map (1952).

Brown, S. C. (see also Babcock, 47-1, 47-2).
Bryant, D. L.

51-1 The geology of the Mustang Mountains, Santa Cruz
County, Arizona: Univ. Ariz., thesis, 142 pp., maps (1951).

51-2  Stratigraphy of a Pliocene vertebrate fossil locality near
Prescott, Arizona (abstract): Geol. Soc. Am., Bull,, vol.
62, pp. 1496-97 (1951).

52 (and Lance, J. L.). Paleozoic and Cretaceous stratigraphy
of the Tucson Mountains: Ariz. Geol. Soc. - Geol. Soc.
Am., Guidebook, pp. 27-42, illus., map (1952).

Buddhue, J. D.

37 Arizona obsidianites: Mineralogist, vol. 5, no. 7, p 14
(1937).

40 An analysis of lawrencite in the Mount Elden, Ariz.,
meteorite: Pop. Astron., vol. 48, no. 10, p. 561 (1940); Soc.
Research on Meteor. Contr., vol. 2, no. 3, p. 233 (1940).

45 Some observations on the soil near the Canyon Diablo,
Ariz., meteorite crater ((abstract): Pop. Astron., vol. 53,
no. 6, pp. 287-89 (1945).

49 Miscellaneous notes on meteorites from Holbrook (Ariz-
ona) and Mt. Elden (Arizona): Pop. Astron., vol. 57, no.
8, pp. 400-02, illus. (1949); Meteor. Soc. Contr., vol. 4, no.
3, pp. 208-10, illus. (1949).

50 New chemical analysis of the Canyon Diablo, Arizona,
and Arispe, Sonora, Mexico, siderites: Pop. Astron., vol.
58, no. 4, p. 190 (1950); Meteor Soc. Contr., vol. 4, no. 4,
pp. 258-59 (1950).

Busch, J. E.
45 Mining law affecting land titles: Pay Dirt, no. 89, pp.
8-12 (1945).
48 Regulations governing mineral locations in Arizona: De-

partment of Mineral Resources, 44 pp. (1946); 2nd ed.,
revised (1948).
Butler, A. P. (see Wilson, Eldred, D., 46-7).
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Butler, B. S. (see also Moore, B. N.).
42 (and Wilson, Eldred D.) Ore deposits at Tombstone,
Ariz.: Ore deposits as related to structural features, pp.
201-03, maps; prepared under direction of Committee on
Processes of Ore Deposition, Nat. Research Council, W.
H. Newhouse, Editor. Princeton Univ. Press (1942).
49 Setting of Arizona in Cordilleran structure (abstract):
Geol. Soc. Am., Bull,, vol. 60, p. 1877 (1949).
52 (and Grout, F. F.,, and Bromfield, C. S.). Santa Catalina
Mountains metamorphic area: Ariz. Geol. Soc. - Geol.
Soc. Am., Guidebook, pp. 43-49, illus. (1952).
Callahan, J. T.

51 The geology of the Glen Canyon group of the Echo Cliffs
region, Arizona: Univ. Ariz., thesis, 100 pp. maps (1951);
(abstract) Geol. Soc. Am., Bull, vol. 62, p. 1498 (1951).

Camp, C. L.

36 A new type of small bipedal dinosaur from the Navajo
sandstone of Arizona: Calif. Univ. Dept. Geol. Sci. Bull,,
vol. 24, no. 2, pp. 39-55 (1936).

38 (and Wells, S. P.). North American dicynodont reptile
Placerias and the distribution of the dicynodonts, (ab-
stract): Geol. Soc. Am. Proc. 1937, p. 271 (1938).

Campbell, Ian (see aso Maxson, 39).

39 (and Schenk, E. T.). Unusual porphyritic dike near Boul-
der Dam, Arizona: Geol. Soc. Am. Bull. vol. 50, pp. 1748-
1949 (1939).

40 (and Maxon, J. H.). Intro-canyon lava flow of the lower
granite gorge, Grand Canyon (abstract): Geol. Soc. Am.
Bull,, vol. 51, no. 12, p. 1956 (1940).

50 (and Schenk, E. T.). Camptonite dikes near Boulder Dam,
Arizona: Am. Mineralogist, vol. 35, nos. 9-10, pp. 671-92,
illus. (1950).

Carder, D. S. (see Mead).
Carpenter, Miles M.

40 Mine operations in the Patagonia district: Min. Jour.,
vol. 24, no. 3, pp. 3-5 (1940).
Caster, R. E.

44 Simuloid trails from the Upper Triassic (Chinle) of the
Petrifield Forest Nat. Mon., Ariz.: Am. Jour. Sci., vol.
242, no. 2, pp. 74-84 (1944).
Cederstrom, D. J. '
46-1 Geology of the central Dragoon Mountains, Arizona:
Univ. Ariz., thesis, 93 pp. maps (1946).
46-2 The structural geology of the Dragoon Mountains, Ari-
zona: Am. Jour. Sci., vol. 244, no. 9, pp. 601-21, map (1946).
Chaffee, R. G. (see Colbert, E. H.).
Chamberlin, R. V.
49 A new fossil chilopod from the late Cenozoic: San Diego
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Soc. Nat. Hist., Trans., vol. 11, no. 7, pp. 117-20, illus.
(1949).
Chapman, T. G.

40 The development of copper metallurgy in the Southwest
since 1880: Dedication of the Douglas Memorial Building
for Mining and Metallurgy, Univ. Ariz., Gen. Bull. no.
5, pp. 48-59 (1940).

41 Vignettes of the future; Arizona: Eng. Min. Jour., vol.
142, no. 8, pp. 134 (1941).

Chapman, T. L.

47 San Manuel copper deposit, Pinal County, Ariz.: U.S.

Bur. Mines R. 1. 4108, 93 pp., map (1947).
Chester, J. W.

51 Geology and mineralization of Hunt’s Mesa, Mounment
Valley, Arizona: U.S. Atomic Energy Commission, RMO-
801, 9 pp., maps (1951).

Chew, R. T.

52-1 The geology of the Mineta Ridge area, Pima and Cochise
counties, Arizona: Univ. Ariz., thesis, 53 pp., maps (1952).

52-2.  Mid-Tertiary rock unit from southern Arizona (ab-
stract): Geol. Soc. Am., Bull,, vol. 63, p. 1324 (1952).

Childs, O. E.

48 Geomorphology of the valley of the Little Colorado
River, Arizona: Geol. Soc. Am. Bull,, vol. 59, no. 4, pp.
353-88 (1948).

Chronic, Halka (see also Pattison, Halka)

52 Molluscan fauna from the Permian Kaibab formation,
Walnut Canyon, Arizona: Geol. Soc. Am., Bull., vol. 63,
pp. 95-116, 15 Figs., 11 Pls. (1952).

Clarke, O. M., Jr. (see also Steele and others, 52).

52 Structural control of ore deposition at Ray, Arizona:
Ariz. Geol. Soc. - Geol. Soc. Am., Guidebook, pp. 91-95,
illus., map (1952).

Coates, D. R.

52-1 Gila Bend Basin (ground water), Maricopa County: U.S.
Geol. Survey, Open File Rpt., Tucson, Ariz., pp. 159-64
(1952).

52-2 Willcox Basin (ground water), Cochise and Graham
counties: U.S. Geol. Survey, Open File Rpt.,, Tucson,
Ariz., pp. 177-86 (1952).

52-3 Douglas Basin (ground water), Cochise County: U.S.
Geol. Survey, Open File Rpt., Tucson, Ariz., pp 187-94
(1952).

Colbert, E. H.

39 (and Chaffee, R. G.) A study of Tetrameryx and asso-
ciated fossils from Papago Spring Cave, Sonoita, Ariz.:
Am. Mus. Novitates 1034, 21 pp. (1939).

50 The beginning of the age of dinosaurs in northern Ari-
zona: Plateau, vol. 22, pp. 37-43, illus. (1950).
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Condra, G. E.
45 (and Elias, M. K.). Bicorbula, a new Permian Bryozoan,
consortium of Permian age (abstract): Geol. Soc. Am.
Bull,, vol. 54, no. 12, p. 1929 (1943).
45 (and Elias, M. K.). Bicorbula, a new Permian Bryozoan,
probably a Bryozoan-algal consortium: Jour. Paleont.,
vol. 19, no. 2, pp. 116-25 (1945).
Cooper, John R.
50 Arizona zinc and lead deposits; Johnson Camp area, Co-
chise County, Arizona: Univ. Ariz., Bur. Mines Bull. 156,
pp- 30-39, illus., map (1950).
51 (and Huff, L. C.). Geological investigations and geochem-
ical prospecting experiment at Johnson, Arizona: Econ.
Geol., vol. 46, pp. 731-56, maps (1951).
Cooperrider, C. K.
38 (and Sykes, G. G.). The relationship of stream flow to
precipitation on the Salt River watershed above Roose-
velt Dam: Univ. Ariz. Tech. Bull. 76 (1938).
Cosulich, Bernice
45 Future is strong for copper: Arizona Daily Star, 18 Nov.,
1945; reprinted: Pay Dirt, no. 90, pp. 2-3 (1945).
Cotton, H. S.
45 Sunset Crater (Ariz.): Plateau, vol. 18, no. 1, pp. 7-14,
maps (1945).
Coulson, O. B.
50 Geology of the sweetwater drive area and correlation of
Santa Cruz Valley gravels: Univ. Ariz., thesis, 71, pp.,
maps (1950).

Coupal, J. S.
40 Markets for Arizona manganese: Pay Dirt, no. 30, p. 14
(1940).
41 How to make a mining deal: Pay Dirt, no. 31, pp. 12-16
(1941).

Creasey, S. C. (see Peterson, 43).

43 (and Quick, G. L.). Copper deposits of a part of the
Helvetia mining district, Pima County, Arizona: U.S.
Geol. Survey Open Files Report, 35 pp., maps (1943).

50-1 Arizona zinc and lead deposits; Geology of the St. An-
thony (Mammoth) area, Pinal County, Arizona: Univ.
Ariz., Ariz. Bur. Mines Bull. 156, pp. 63-84, illus., map
(1950).

50-2  Arizona zinc and lead deposits; Iron King mine, Yavapai
County, Arizona: Univ. Ariz., Ariz. Bur. Mines Bull. 156,
pp. 112-22, illus., map (1950).

52-1 Geology of the Iron King mine, Yavapai County, Ari-
zona: Econ. Geol., vol. 47, pp. 24-56, maps (1952).

52-2  Post-Cambrian faulting in the Black Hills, Yavapai
County, Arizona (abstract): Geol. Soc. Am., Bull., vol.
63, p. 1324 (1952).
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Cummings, J. B.

46-1 Exploration of the Packard fluorspar Property, Gila
County, Ariz.: U.S. Bur. Mines, R. 1. 3880, pp. 7, map
(1946).

46-2 Exploration of New Planet Iron Deposit, Yuma County,
Ariz.: U.S. Bur. Mines, R. 1. 3982, pp. 37, maps (1946).
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Geochemical prospecting: Cooper, 51; Huff, 51, 52; Lovering, 50;
Warren.

Geological map index of Arizona: Boardman.

Geomorphology (see Physiography).

Gila Bend Basin, groundwater: Coates, 52-1.

Gila conglomerate: Heindl, 52-2.

Gila River Valley

Groundwater investigations: Halpenny, 52-3; Turner, 41-2.
Soil survey: Poulson, 38.

Glaciation: Sharp, 41, 42; Flint.

Glen Canyon group: Callahan.

Globe-Miami district: Peterson, 50, 52-1.

Gold, lode deposits: Wilson, E. D., 42-1. See also Ash Peak, Cherry
Creek, Dives, Gold Ridge, Iron King, Katherine, Oatman,
River Range.

Gold Placers: Wilson, E. D, 52-3.

Gold Ridge deposits, Dos Cabezas district: Shields.

Grand Canyon: Campbell, Ian, 40; David, 44; Hinds, 38-1; Johnson,
D. W, 41; Keyes; McKee, 39-2, 40-2, 42, 44, 45-3; Maxson,
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49, 50; Resser, 41; Schenk, 41, 42; Sharp, 39, 40-1, 40-2;
Strahler, 44; Torre Mendrozo; Van Gundy, 46.

Gravels, Cenozoic, Sycamore Canyon: Price, 50-1.

Groundwater: See Big Sandy Valley, Douglas Basin, Duncan Ba-
sin, Eloy, Flagstaff, Gila Bend Basin, Gila River Valley,
Holbrook, Navajo and Hopi Reservations, Paradise Val-
ley, Peeples Valley, Pinal Creek, Queen Creek, Rainbow
Valley, Safford Basin, Salt River, San Pedro Valley,
San Simon Basin, Santa Cruz Valley, Verde River, Wa-
terman Wash, Wellton-Mohawk, Willcox areas; Under-
ground Water Commission.

Gypsum: Galbraith, 40-1; Moyer; Santmyers, 29.

Harshaw district: Kartchner.

Helium: Heindl, 52-1.

Helmet Peak area, Sierrita Mts.: Mayuga, 42.

Helvetia (see also Rosemont): Creasey, 43; Johnson, V. H., 41, 49.

Hillside mine, uranium minerals: Axelrod.

Hilltop mine area, Cochise County: Papke.

Hilton Ranch area: Marvin.

History: Fairbanks; Lockwood; Parsons; Wilson, E. D., 42-2.

Holbrook area, groundwater: Babcock, 47-3.

Hopi Buttes: Hack, 42.

Hopi Indian Reservation, groundwater: Halpenny, 52-1.

Hot Springs: Stearns.

House Rock, pediments: Miller.

Huachuca Mountains: Alexis, 49; Weber; Wilson, E. D., 51-4.

Hualpai Reservation: Koons, 48.

Hunt’s Mesa, Monument Valley: Chester.

Hurricane fault: Gardner, L. S., 40.

Hydrologic terms: Halpenny, 47.

Hydrothermal alteration: Schwartz, 39, 45-2, 47, 50; Peterson, 45.

Ice cave: Stewart, W. O.

Igneous rocks, Tucson-Holbrook: Wilson, E. D., 52-1.

Indiana mine, Waterman Mts.: Ruff.

Inspiration: Honeyman; Moore, R. G.; Stoddard.

[ron deposits

Apache: Stewart, L. A., 47-1.
New Planet: Cummings, 46-2; Wilson, E. D., 46-7.

Iron King mine: Creasey, 50-2, 52-1; Mills, H. F., 41, 44, 46, 47,
Roberts.

Irrigation, development: Halpenny, 52-6.

Isabella mine: Anthony, 51.

Isopach studies: McKee, 50-2.

Jellyfish, Algonkian: Bassler, 41; Carnegie Inst., 38; Hinds, 38-1;
Van Gundy, 37.

Johnny Bull-Silver Knight lead-zinc property: Tainter, 47-3.

Johnson Camp area: Cooper, 50, 51; Romslo, 49; Wilson, E. D., 49-2.

Jurassic: Baker, 47; Harshbarger, 48, 49; Hoover; Leopold; Wright,
H. E, 51-2.
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Kaibab
Fault (west) zone: Strahler, 48.
Formation: Chronic; McKee, 38; Nicol; Price, 50-2.
Monocline: Babenroth, 45; Strahler, 44-1.
Plateau: Strahler, 44-2, 45.
Kaiparowitz region: Gregory, 31.
Karst topography, Petrified Forest: Malott.
Katherine district: Lausen.
Keystone and St. George copper-zinc deposits: Romslo, 49.
Klene structure: Mackay.
Kofa Mts., geodes and palms: Weight, 49-1.
Lake Mead, sedimentation: Nichols, H. R.
Landslides: Reiche, 37-2; Strahler, 40.
Lavas: Brady, 52; Campbell, 40; McKee, 42-2; Richter, 38; Schenk,
38.
Leached outcrops: Blanchard.
Lead and zinc production: Wilson, 49-4.
Lead deposits (see zinc and lead deposits).
Lead Mountain area: Alexis, 40.
Legendary mines: Mitchell.
Lithium-bearing pegmatites: Jahns.
Little Colorado River: Childs.
Little Dragoon Mts.: Cooper, 50, 51; Enlows; Wilson, E. D., 49-2.
Loma Prieta mine: Anderson, C. A., 43-1.
Longfellow limestone: Keyes, 40-1.
Long Valley manganese ores: Schack.
Lost mines: Mitchell.
Lukachukai district, uranium: Ellsworth; King, J. W.; Masters.
Magma mine: E. M. J., 49-1; Michell; Short, 43; Steele, 52; Wilson,
E. D, 50-5.
Magnesium: Schlocker; Weitz; Wilson, E. D., 41-6.
Mammoth-St. Anthony: Creasy, 50-1; Wise, 43.
Marble Canyon-Lee’s Ferry area, uranium deposits: Everhart, 50.
Mardun project: Pay Dirt, 43.
Martinez district: Barth.
Maudina mine: Bateman; Bromfield, 50.
Meteorites: Boon, 39; Brady, 38; Buddhue, 40, 45, 49, 50; Hender-
son; Lord; McGough; Nininger, 39, 40, 41, 42, 49-1, 49-2,
50-1, 50-2; Ray.
Meteor Crater: Nininger, 40; Stutzer; Wylie, 43-1, 43-2; Rinehart,
50.
Mica: Wilson, E. D., 40-3.
Mineral display, State Fair: Flagg.
Mineral locations, regulations: Busch, 48.
Mineralogy
Andersonite: Axelrod.
Antlerite: Palache, 39-1.
Arizona: Galbraith, 41, 47.
Bayleyite: Axelrod.
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Brachantite: Palache, 39-2.

Cahnite: Palache, 41-4.

Chevkinite: Kauffman, 46.

Claudetite: Buerger, 42.

Coronadite: Frondel, 42.

Delafossite: Pabst.

Diaboleite: Palache, 41-2.

Diamond, in meteorite: Ksanda, 39.

Dioptase: Galbraith, 40-2.

Field Tests: Fansett, 42; Huff, 52.

Fifty common Arizona minerals: Galbraith, 49-2.

Fluorescence: Eaton, 40.

Hetaerolite: Frondel, 42.

Hollandite: Frondel, 42.

Hydrohetaerolite: Frondel, 42.

Lawrencite: Buddhue. 40.

Loellingite: Rasor.

Mammoth locality: Wise, 43.

Obsidianites: Buddhue, 37.

Olivine: Rocks and Minerals, 44.

Paralaurionite: Palache, 50.

Paramelaconite: Frondel, 41.

Phosphates: Peterson, 47.

Schroeckeringite: Axelrod.

Serpentine: Rocks and Minerals, 45-1.

Swartzite: Axelrod.

Turquoise: Aitkens, 31.

Ultrabasite: Palache, 41-1.

Wherryite: Fahey.

Wulfenite: King, 40.

Zincite: Palache, 41-1.
Mineral production statistics (see list of charts, pages 0-0).
Mineral resources of Arizona: Ariz. Bur. Mines staff, 51.
Mineta Ridge area, Pima and Cochise Counties: Chew, 52-1.
Mining, economy: Tuck.
Mining in Arizona Territory (Penrose): Fairbanks.
Mining law: Busch, 45, 46, 48.
Miocene: Gregory, 47; Wetmore.
Mississippian: Gutschick, 42, 43; Huddle, 46; Keyes, 40-12; Stoy-

anow, 48.

Moenkopi formation: McKee, 48-1; Peabody, 48; Price, 49; Welles.
Mogollon Rim, Supai formation: Jackson, 51-1.
Mohawk zinc prospect: Haury, 46; Wilson, E. D., 46-6.
Molybdenum: Anderson, 43-1, 43-2; Tainter, 47-1; Min. World, 44-2.
Montana mine area, Empire Mts.: Sopp.
Montana mine, Ruby district: Fowler.
Montosa-Cottonwood area, Santa Cruz County: Anthony, 51.
Monument Valley, Hunt’s Mesa, uranium: Chester.
Morenci mine: Hoagland, 40, 41; Lawson.
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Morgan mine, Twin Buttes: Whitcomb.

Morning Star tungsten mine: Bateman.

Morrison formation: Mullens.

Mountain building: Gilluly, 49.

Mountain Maid ore body, Bisbee: Peng.

Mountain Queen area: Loring.

Mustang Mts.: Bryant, 51-1.

Naco limestone: Keyes, 42-4.

Natural bridges: Janssen, 43.

Navajo and Hopi Indian Reservations, groundwater resources:
Halpenny, 52-1.

Navajo Indian Reservation, Jurassic: Harshbarger, 49.

New Water Mts.: McKee, 47-1.

Nonmetallics: Am. Inst. Min. Met. Eng.; Dunning, 46-1; Ladoo;
Wilson, E. D., 44-3, 46-3, 49-1, 49-3.

Northeastern Arizona, stratigraphy: Bradish.

Oak Creek Canyon: McKee, 45-2; Mears, 50.

Oatman district: Lausen.

Oil and Gas: Bates, 46, 47; Holm, 38; Huddle, 45; Lund; Mackay;
McKee, 50-1; Umbach, 51, 52.

Old Hat district: Peterson, 43.

Old Reliable mine: Denton, 47.

Onyx marble: McKee, 46.

Ore shoots, outcrops: Schmitt.

Outcrops: Blanchard; Schmitt.

Oxidation and enrichment, San Manuel copper deposit: Schwartz,
49,

Oxidation rates, thermal gradients: Lovering, 45, 48.

Paleontological stratigraphy: Stoyanow, 39.

Paleozoic: Bass; Huddle, 45; McKee, 39, 40-3, 41-2, 43, 47-1, 47-3,
52-1; McNair; Schenk, 41, 42; Stoyanow, 40, 42.

Pantano Hill area: Sears.

Papago Spring Cave: Colbert, 39; Skinner.

Paradise Valley, groundwater: McDonald.

Paraschists, relict cleavage: Stark.

Patagonia district, operations: Carpenter.

Peeples Valley, groundwater: Babcock, 47-2.

Pegmatites, lithium-bearing: Jahns.

Penrose, R. A. F., Jr.: Fairbanks.

Perlite: Wilson, E. D., 45.

Permian (see also Supai, Coconino, Toroweap, Kaibab forma-
tions) : Baker; Bass; David; Hughes; Jackson, 52; Lauder-
milk, 44; McKee, 40-1; Nicol; Stoyanow, 49-3; Winters.

Petrified Forest: Ariz. Highways; Daugherty, 37, 41; Johnson, R.,
39; Malott; Stagner; Vokes, 42; Walker.

Petroleum (see Oil).

Phelps Dodge projects: Eng. and Min. Jour., 49-2; Min. Jour., 42.

Pima County, history of mining: Wilson, E. D., 42-2.

Pima district: Wilson, E. D., 50-2; Mayuga, 52.
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Pinal creek, groundwater: Hazen.

Pioneer district (see Superior).

Pipe deposits, Copper Creek: Kuhn, 41.

Pitchblende deposits: King, R. U.

Planet iron deposit: Cummings, 46-2; Wilson, E. D., 46-7.

Pliocene stratigraphy near Prescott: Bryant, 51-2.

Potts Canyon area, Superior: Wardwell.

Precambrian (Older): Anderson, 51.

Prescott quadrangle, Cenozoic geology: Krieger.

Production statistics (see list of charts, pages 7-9).

Quicksilver: Wilson, E. D., 41-2; Wolcott.

Quartz crystals: Heineman, 41; Johnson, R., 39; Pryor, 43.

Queen Creek area, groundwater: Babcock, 42; Halpenny, 52-2;
Turner, 52.

Radioactive minerals: Anthony, 48.

- Radioactivity, survey techniques: Tavelli.

Rainbow Valley-Waterman Wash, groundwater: Wolcott, 52-2.

Rampart Cave, fauna: Wilson, R. W.

Ray: Clarke; E. M. J., 49-1.

Ray and Superior, geology: Wilson, E. D., 52-2.

Red Rock quadrangle: Feth, 49-1.

Redwall limestone: Gutschick, 42, 43, 49; Keyes, 40-12.

Reptilian trackways: Peabody, 46, 48.

Resources, Future: Dunning, 46-2; Gabrielson.

Reward zinc deposit: Denton, 46.

Ripple marks: Laudermilk, 44; McKee, 49-2.

River Range, gold mines: Holt, 40.

Rock fabrics: Ingerson, 39.

Rosemont camp (see also Helvetia): Popoftf.

Ruby district: Fowler.

Ruin Basin: Bejnar.

Sacaton Mountains: Howard, 40.

Safford Valley, groundwater: Feth, 52-3; Morrison, 42; Turner,
41-4, 46.

Sahuarita mill: Min. World, 44-1.

Sales opportunities, Arizona mines: Los Angeles Chamber of
Commerce.

Salt River Valley, groundwater: McDonald; Wolcott, 52-1.

“Salt Balance”: Hem, 52-3.

Salt Wash sandstone: Mullens.

San Francisco Peaks, glaciers: Sharp, 41, 42.

San Manuel: Chapman, T. L.; Goss, 49; Lovering, 48; Min. World,
46-2; Schwartz, 45-1, 45-2, 49; Steele, 47, 48, 52-2; Warren,;
Wilson, E. D., 48-1; Wilson, L. K.

San Pedro mine: Mitchell, J. D., 45-5.

San Pedro Valley, Cenozoic faunas: Gazin.

Groundwater: Heindl, 52-4.
San Simon Basin: Cushman; De Cook, 52; Hem, 47.
San Xavier mine: Min. World, 44-1.
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Santa Catalina Mts.: Bromfield, 52; Butler, B. S., 52; Moore, B. N.;
Wallace.

Santa Cruz County, claims and mines map: Lenon.

Santa Cruz Valley

Gravels: Coulson.
Groundwater: Cushman, 52; Hem, 52-2; Johnson, 52; Turner,

43-1, 47.

Sauceda Mts.: Weight, 49-2.

Sedimentary basins: McKee, 51-1.

Seismic investigations: Mead, 41.

Seismology: Wilson, E. D. 47-1.

Setsiltso Springs quadrangles, Navajo Indian Reservation: Ray,
52-1, 52-2.

Seventy-nine mine: Kiersch, 47, 49, 51.

Silver and Eureka districts, Yuma County: Wilson, E. D., 51-7.

Silver Bell district, alteration: Kerr, 51.

Slate Mtn. (Flagstaff): Mintz.

Slate Mts.: Hogue, 40.

Southern Arizona, geology: Kiersch, 52-1; McKee, 52-2; Steele,
52-1.

Squaw Peak (molybdenum) mine: Min. World, 44-2; Thacker.

Stockpiles: Pryor, 42-1, 42-2, 42-3.

Structure of Cordilleran region: Butler, B. S., 49.

Sullivan mine: Kumke, 47-1; Wilson 47-3.

Sunset Crater: Colton, 30, 45; Franken, 35; Nichols, Tad.

Supai formation: Hughes, 49, 50, 52; Jackson, 51-1, 51-2, 52.

Superior mining area: E. M. J., 49-1; Mitchell; Short, 43; Steele,
52-3; Wardwell; Wilson, E. D., 50-5.

Swisshelm Mountains: Galbraith, 51; Loring.

Sycamore Canyon: Price, 48, 49, 50-1, 50-2.

Sycamore Ridge area: Jones, W. R., 41.

Tectonics: Butler, B. S., 49; Darton, 38; Gilluly, 49; Longwell, 45-2,
50; Wilson, E. D., 49-5.

Tectonic Map of the U.S.: King, P. B., 44.

Tertiary, southern Arizona: Chew, 52-2.

Thermal gradients: Lovering, 45, 48.

Thermal springs: Stearns.

Thorium: Anthony, 48.

Time scale: Woodbury, 37.

Time - Stratigraphic concept: Wheeler, 48.

Tohachi shales: Keyes, 40-7.

Tombstone: Butler, B. S., 42; Gilluly, 45; Rasor, 39.

Toreva-block: Reiche, 37-2.

Toroweap formation: McKee, 38.

Triassic: Caster; Daugherty; Keyes, 40-9, 42-1; Laudermilk, 44;
McKee, 51-2; Peabody, 46, 47, 48; Walker, 38.

Trilobites: Snow, 45.

Tucson Mts., stratigraphy: Bryant, 52.

Tucson quadrangle: Moore, B. N.



