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PREFACE

Mining engineers and geologists who work in Arizona have
long felt the need of a bibliography of articles and books on the
geology and mineral resources of the state. Moreover, the writer
and other members of the Bureau staff have repeatedly been
forced to spend much time preparing incomplete lists of references
for applicants.

When, therefore, it became necessary, during the past winter,
for Dr. E. D. Wilson to spend much time in his office because of
lack of funds to pay field expenses, it was decided that he and
the Bureau could serve the mineral industries of the state in no
better way than by preparing and issuing this volume.

It has been nearly twenty years since the Bureau issued its
Bulletin 104, “List of United States Geological Survey Publica-
tions Relating to Arizona,” by Olaf P. Jenkins and E. D. Wilson,
and, as the title indicates, it covered Survey publications only.
In spite of this limitation, that bulletin was in great demand and
the supply was soon exhausted. It is hoped and believed that
this much more pretentious publication will be even more enthusi-
astically received by those who can utilize the information it con-
veys.

G. M. Butler
July 20, 1939
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Figure 1.—Index map of Arizona showing U.S. Geological Survey topo-
graphic maps. Heavy lines indicate river surveys. These maps, excepting
advance sheets (marked adv.) may be purchased from the Arizona Bureau

of Mines. The East Half and West Half Grand Canyon sheets are sold
for 25 cents, and all other sheets for 10 cents, each.
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BIBLIOGRAPHY OF THE GEOLOGY AND MINERAL
RESOURCES OF ARIZONA*

By ELprep D. WILSON

INTRODUCTION AND ACKNOWLEDGMENTS

This bulletin presents a list and index of the literature pertain-
ing to the geology and mineral resources of Arizona. Most of its
citations for the years prior to 1937 were compiled from the
bibliographies of North American geology published as Bulletins
127, 746, 747, 823, 834, 858, 869, and 892 of the U.S. Geological
Survey. In addition, numerous serials have been examined.

Important data were obtained from Olaf P. Jenkins and the
late F. L. Ransome. Robert E. Heineman listed the University
of Arizona theses.

Although this bibliography is intended to cover all of the litera-
ture, regardless of the merits of the various articles, many refer-
ences have doubtless been overlooked. It is hoped that omissions
will be brought to the attention of the Bureau.

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:

Adyv......_Advancement Inst...... Institute
Anon..... Anonymous Met......._. Metallurgy
Antiqu...Antiquarian Min... .. Mining

Ps o) ¢ N Appendix Mineral. Mineralogist
Bur... . . Bureau Mus......... Museum
Cir........... Circular Nat... . National, Natural
ol College, Collections Proc..... Proceedings
Contr...._.Contributions Rev......... Review

Eng.. ... Engineering, Engineers S...... . Senate
Ex.......... Executive Seism.....Seismological
ISEATTE House S0C. i Society
Inf..... .. Information Smiths...Smithsonian
Tty e International Trans.....Transactions

* To June 30, 1939.
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Calabasas
Tungsten deposits: Hill, J. M., 10-2
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Caliche: Blake, W. P., 01-3; Breazeale and Smith, 30
California district: Coll, 10-1

California mine area, Empire Mts.: Gillingham, 36
Calizona placers: Hedburg, 09-1

Calumet and Arizona: Anon., 22-1, 26-9; Newett, 21
History: McClintock, 22-3
Report for year 1924: C. & A. Co., 25
Calumet and Jerome property: Willis, C. F., 22-26
Cambrian: Keyes, 30-2, 31; Walcott, 85-2, 86, 90-1, 91-1, 15
Grand Canyon: Schuchert, 18-2
Southeastern Arizona: Stoyanow, 30-1
Tonto synonymy: Keyes, 30-2
Campbell mine: Lavender, 30
Microscopic study of ores: Schwartz and Park, 32
Camp Verde
Sodium sulphate: Sturges, 30
Canyon de Chelly
Sandstones: McKee, 34-3
Canyon Diablo
Metamorphism in sandstone: Merrill, G. P., 07-1
Meteorites: Merrill, G. P., and Tassin, 07-2; Meunier, 16
Carboniferous: Williams, H. S., 91
Fossils: Bailey, W. F., 26; Stoyanow, 26, 36-2
Galiuro Mts.: Webber, 25
Grand Canyon: Schuchert, 18-1
Carnotite
Aguila: Hewett, 25-1, 25-2
Carrizo Mt. '
Igneous geology: Emery, 16
Casa Grande district: Tenney, 34
Greenback mine: Richie, 26
Castle Creek district
Silver and copper in basalt: Blauvelt, 96
Castle Dome district, Yuma County: Blake, W. P., 80; Nevius, 12;
Thompson, 25-2; Wilson, E. D., 33-1
Anglesite: Brush, 73
Vanadates: Blake, W. P., 81
Castle Dome property, Miami district: Willis, C. F., 22-11
Cataract Canyon
Bridal Veil mines: Ferris and Busch, 24
Sinter deposits: Darton, 12-1
Catherine district (see Katherine dist.)
Cave Creek district: Lewis, 20; Sill, 20
Cuprotungstite: Schaller, 32
Tungsten deposits: Hess, 17
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Caverns
Colossal Cave: Keyes, 30-3
Copper Queen cave in New York: Beasley, 16
Copper Queen mine: Hovey, 11
Government Cave, Flagstaff: Park, 29-2
Shattuck mine: Wilson, P. D., 14

Cedar distriet: Willis, C. F., 21-8, 21-11

Cedar Valley district
Deluge Wash area: Berger, 38
Celestite: Culin, 16-5
Cement: Culin, 16-4; Duryee, 00, 03; Eckel, E. C., 05, 13
Materials: Davis, A. P., 02
Central Arizona: Marvine, 75
Batholith: Ettlinger, 28
Jerome to Phoenix: Bower, 17
Mazatzal revolution: Wilson, E. D, 37-1
Central Copper Co.: Anon., 24-3, 25-4, 25-7, 26-1, 26-5; Thomas, K.,
23; Willis, C. F., 21-1, 21-13, 22-15, 23-3
Cerbat Range: Schrader, 08-1, 08-2, 09; 16-1, 16-2
Silver ores: Bastin, 24
Tennessee-Schuylkill mine: Garrett, 38; Schoder and Alls-
man, 39
Cerro Colorado mines: Tucson Citizen, 21
Cherry Creek district: Lindgren, 06, 26; Reid, J. A., 06, 07
Childs-Aldwinkle mine, Copper Creek: Kuhn, 38
Chilson brothers locations: Chilson, 26
Chimney or pipe deposits: Weed, 13
Chinle formation: Camp, 29, 33; Vander Hoof, 34
Mercury: Lausen, 36
Chiricahua Mts.: Badger, 11; Keyes, 39-2
California district: Coll, 10-1
Coal: Dumble, 02-2
Physiography: Sauer, 30
Queen of Sheba mine: Keyes, 25
Chloride and Wallapai district: Smith, F. C., 19
Chloride district: Anon., 20-1; Comstock, 00; Willis, C. F., 20-9,
21-6, 21-7
Silver ores: Bastin, 24
Tennessee-Schuylkill mine: Garrett, 38; Schoder and Alls-
man, 39
Cinnabar (see also quicksilver)
Western Arizona: Bancroft, H., 10-1, 10-2
Cinnabar veins
Tourmaline-bearing: Hummel, 27; Lausen, 26
Cleveland mine area, Gila County: Simmons, W. W., 38
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Clifton district (see also Morenci district)
Copper mines: Douglas, J., 80
Hot spring water: Everet, 25

Clifton-Morenci district (see also Morenci district): Butler, B. S.,
and Wilson, E. D., 38-3; Dinsmore, 11-2; Robinson, G. M.,
29; Tovote, 10
Clifton Quadrangle: Lindgren, 05-1, 05-2
Coal
Analyses: Lord, N. W., 13
Anthracite: Blake, W. P., 98-2; Griffith, 06
Black Mesa field: Campbell, M. R., and Gregory, 11
Briquetting industry: Parker, 07
Carboniferous: Dumble, 02-2
Deer Creek: Campbell, M. R., 04-1, 06; Devereaux, 81; Wal-
cott, 85-1
Analysis: Whitfield, 86
General: Rubel, 16-2
Hopi mines: Colton, 36
Mesaverde formation: Keyes, 36-7
Pinedale: Reagan, 11-2; Veatch, 11
Temperature of burning: Brady and Greig, 39-1
Cochise district: Franke, 05; Kellog, L. O., 06

Coconino sandstone: McKee, 34-1
Cross-lamination: Reiche, 38
C.O.D. property: Willis, C. F., 21-7
Colorado basin: Pack, 22; Willis, B., 22
Geology: Harker, 92
Colorado delta: Fox, 36; McKee, 37-1, 39; Sykes, G., 26, 30, 31, 33,
35, 37-1, 37-2, 38
Colorado Plateau
Relation of ore deposits to: Butler, B. S., 29; Tenney, 30
Colorado River: Dellenbaugh, 02; Ives, 61; LaRue, 16, 25; New-
berry, 61; Sitgreaves, 53; Tillotson, 31; Toula, 87
General: Cadell, 87
Lees Ferry dam site: Bryan, K., 23-1
Lower region: Blake 15; Lee, W. T., 06, 07, 08; Schott, 57-1
Mining districts: Silliman, 66
Origin: Blackwelder, 34-2
Physiographic history: Blackwelder, 32-1, 34-1, 34-2
Rock-fill dam, Lees Ferry: Bryan, K., 22-2
Survey: Powell, 73-1, 74-1, 74-2, 75-1, 75-2, 95, 16
Terraces: Blackwelder, 34-1
Columbia Mts.: Lakes, 04-2
Comanche: Keyes, 35-5
Commonwealth mine: Smith, L. A., 27
Comstock-Dexter mine: Hoagland, 37-1
Conglomerate dikes: Campbell, M. R., 04-2; Stewart, C.A,11
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Congress Junction district: Dinsmore, 12
Congress mine: Shaw, S. F., 09-1; Staunton, 26
Conservation of mineral lands: Carpenter, M. M., 31

Contact deposits: Austin, W. L., 03; Knopf, 33
Washington camp: Crosby, 05

Contact-metamorphic tungsten deposits: Hess and Larsen, 21
Continental Commission Co.: Willis, C. F., 21-3

Coon Butte (see also Coon Mountain; Meteor Crater): Barringer
and Tilghman, 07; Davison, 10; Gilbert, G. K., 96; Keyes,
10-5, 11-2, 22-1, 36-4; Mallet, 06; Pickering, 09; Tilghman,
06
Coon Mountain (see also Coon Butte): Barringer, D. M., 06
Crater: Guild, 07-2
Iron shale analysis: Farrington, 06

Copper

Deposition of carbonate: Wilson, P. D., 23

Deposits (see also Ajo, Aravaipa-Stanley, Bagdad, Bisbee,
Clifton, Copper Creek, Courtland, Dos Cabezas, Gleeson,
Globe, Grand Gulch, Helvetia, Jerome, Kaibab, Miami,
Morenci, Planet, Ray, Saddle Mtn.-Banner, Santa Rita-
Patagonia, Silver Bell, Twin Buttes, White Mesa): But-
ler, B. S,, 38-6; Ely, 16; Finlay, 18-1; Gardner, Johnson,
and Butler, 38; Tenney, 35

Detrital deposits: Tovote, 17

Disseminated deposits: Locke, 33

Economic history: Notman, 35-1

General: Joseph, 16-5; Rose, L., 11

Geologic features of occurrence: Ransome, 32, 35-1

History of districts: Joralemon, 35

Industry: Furness, 35; Tovote, 19

Kaibab Plateau: Lunt, 04

Leached outcrops: Locke, 26

Low-grade deposits: Tolman, 10-3

Mesothermal deposits: Hart, 33; Kania, 36

Mines: Weed, 05, 06, 07

Mining: Blake, W. P., 59; Rickard, T. A., 32-2

Morenci district: Lindgren, 03-1, 03-2, 04-1, 05-1, 05-2, 05-3

Ores: Wendt, 87

Payson: Lausen and Wilson, 25

Planet mine: McCarn, 04

Porphyry deposits: Parsons, A. B., 33; Tovote, 12-2

Potash in ores: Butler, B. S., 16

Precious metal content of ores: Elsing, 37-2

Price: Elsing, 37-3; Thompson, 25-4

Prospects: Tenney, 29

Red beds: Emmons, S. F., 04, 05

Reserves: Notman, 35-2

Schist deposits: Crampton, 19
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Southern Arizona: Tolman, 09-3

Statistics: Min. Ind.; U.S.G.S., Min. Res.; Elsing and Heine-
man, 36

White Mesa: Hill, J. M., 14-1

Year 1909: Tolman, 10-1

Copper Basin district, Yavapai County: Blake, W. P., 89; Hafer,
14

Copper Butte (near Ray): Probert, 12
Copper Chief mine, Jerome: Willis, C. F., 22-24
Copper Creek district: Martin, 10; Sibley, 09; Weed, 13
Copper ores: Higgins, 11-1
Molybdenum: Butler, B. S., 39; Kuhn, 38
Copper Handbook: Stevens, H. J., 00; Weed, 14
Copper, lead, gold, and silver ores: Fulton, 16
Copper pitch ore: Guild, 29
Copper Queen Gold Mining Co.: Dinsmore, 11-8
Copper Queen mine: Douglas, J., 99, 13-1, 13-2; Hodgson, 16
Costs
Copper production: Elsing, 37-1, 37-3
Golden Belt mine: Minton, 33
Herron and Laster lease, Superior: Gardner, 34
Magma mine: Snow, 29
Tennessee-Schuylkill mine: Schoder and Allsman, 39
United Verde mine: Smith, H. D. W., and Sirdevan, 22
Verde Central: Dickson, 29, 31
Courtland district (see also Turquoise district): Dinsmore, 10;
Platt, 09
Turquoise: Blake, W. P., 83-1-
Courtland-Gleeson district: Wilson, E. D., 27-1
Cretaceous: Keyes, 35-6, 35-7; Lee, W. T\, 15
Black Mesa: Reagan, 25-4; Reeside and Baker, 29
Fossil wood: Bailey, I. W., 24
Laramie formation: Reagan, 26
Lower: Ward, L. F., 96
Southeastern Arizona: Stoyanow, 37, 38
Crown King
Blue Bird Company: Burgess, D., 24-2
Cunningham Pass district: Browne, 68; Tovote, 18-2
Arizota property: Simmons, J., 12
Cuprite mining district: Lee, C. A., and Borland, 35
Cyanite: Petar, 30
Dams
Relation of geology: Ransome, 28
Dam sites
Parker: Strahorn, 22
Phoenix region: Davis, A. P., 02
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Dardanelles property: Willis, C. F., 21-6

Deep borings: Darton, 02

Deer Creek coal field: Campbell, M. R., 04-1, 06; Devereaux, 81;

Walcott, 85-1; Whitfield, 86

Del Rio area: Bartlett, 39; Wilson, E. D., 22-1, 22-2, 37-1

Deluge Wash area: Berger, 38

Desert varnish: Blake, W. P., 05-2, 10-1

Detrital slopes: Blake, W. P., 07

Devonian: Keyes, 30-4; Stoyanow, 30-2; Williams, H. S., 91
Northern Arizona: Brady, 33-2, 34
Pinal Creek: Stauffer, 28-1

Santa Rita Mts.: Stauffer, 27, 28-2
Southeastern Arizona: Reid, R. R., 28
Diamonds
Canyon Diablo meteorite: Kunz and Huntington, 93
Meteoric iron: Foote, 91-1
Diamond drilling
Oatman district: O’Brien, 22-1
United Verde mine: Hansen, 33
Diamond swindle: Farish, 19; Rickard, T. A., 32-4
Diatomite: Blake, W. P., 03-3; Hatmaker, 31
San Pedro Valley: Blake, W. P., 03-2
Differentiation
Ore deposition: Lindgren, 33-1
Diorite i
Silver-bearing: Bond, 10
Districts: Hill, J. M., 12; Lyle, 72-1
Tectonic position: Billingsley, 35
Dividends of active mines: Anon., 27
Doctor Thorne gold mine: Clark, 25-1
Dome Rock Mts.
Alunite: Heineman, 35
Cinnabar: Bancroft, H., 10-1, 10-2; Lausen and Gardner, 27-1
Gold deposits: Jones, E. L., 15-1
Dos Cabezas district: Coll, 10-2; Land, 31
Central Copper Co.: Anon., 24-3; 25-4; 25-7, 26-1, 26-5; Nor-
man, 23; Thomas, K., 23; Willis, C. F., 21-1, 21-13, 22-15,
23-3
Dos Cabezas Mts.
Geology: Sarle, 22
Dragoon district: Dinsmore, 09-2
Dragoon Mts.: Bagg, 04
Dreamy Draw mine, Phoenix Mts.: Hartman, 30
Dripping Springs: Willis, C. F., 20-1, 20-12, 22-9
Copper Co.: Watkins, 19-10
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Dudley interests: Smith, A., 20

Dumortierite: Bowen and Wyckoff, 26; Ford, 02; Petar, 30; Wil-
son, E. D., 29
Earthquakes: Heck, 38; Tolman, 12-1
Tombstone: Staunton, 18
Grand Canyon: Donald, 35

Economic geology
Texts: Emmons, W. H., 18; Lindgren, 13; Ries, 05; Tarr, 30
El Capitan mine: Willis, C. F., 22-8
Elden “meteorite”: Heineman, 32
Elden Mtn.: Brady, 33-2, 34

El Oro Mining Co.
Allison mine: Worcester, 31
El Tiro mine, Silver Bell: Shoemaker and Somers, 24
Empire Mts.: Alberding, 38; Gillingham, 36
Hilltano Camp: Fearing, 29
Thrust faulting: Wilson, R. A., 34
Enrichment: Emmons, S. F., 01; Emmons, W. H., 13, 17
Morenci: Burgess, J. A., 03
Secondary: Probert, 03
Sulphide: Ransome, 10-1
Erosion and sedimentation
Papago country: Bryan, K., 22-1
Escabrosa limestone: Keyes, 38-5
Estimation
Disseminated copper deposits: Joralemon, 22
Ore deposits: Jackson and Knaebel, 32
Ore reserves: Probert and Earling, 11
Sacramento Hill: Ziesmer, 26

Eureka district
Bagdad mine: Baroch, 37; Butler, B. S., and Wilson, E. D,
38-4; Yost, 29
Comstock-Dexter plans: Hoagland, 37-1
Hillside mine: Storms, 90
Iron ore: Ball, S. H., and Broderick, T. M., 19
Phosphates: Hurlbut and Gonyer, 33; Hurlbut, 36
Titaniferous magnetite: Singewald, 33
Ewing and Hooker property, Jerome: Willis, C. F., 22-31

Explorations: Howell, 75; Loew, 74, 75, 80; Lumbholtz, 12; Lyle,
72-2; Marcou, 54, 55, 77; Milcher, 57; Peale, 76; Rath, 85;
Wheeler, G. M., 72-1, 72-2, 72-3, 73, 74-1, 74-2, 76

Geologic: Gilbert, G. K., 72, 74-1, 75-1, 75-2, 93

Geologic and geographic: Hayden, 81

Railway routes: Antisell, 57

Southern Arizona: Parke, 56; Parry, 69; Pumpelly, 70, 18

Explosion craters: Darton, 16
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Field tests for common metals: Fansett, 18-2
Financing: Willis, C. F., 23-3
Fissures
Southern Arizona: Leonard, 29-1
Flag, Rio de: Brady, 36-2
Fluorspar: Allen, M. A., and Butler, G. M., 21-2
Deposits: Ladoo, 23-1, 23-2, 25
Folded rocks
Relation of ore deposits: Newhouse, 31
Formation names: Wilmarth, 38
Fort Apache region: Reagan, 03-2, 04-2, 11-3, 20, 21, 24-4, 32-3
Fort Apache Indian Reservation
Iron ore, Canyon Creek: Burchard, 31
Fortuna gold mine: Blake, W. P., 97-3
Fossils (see paleontology)
Galena Gulch mines: Blandy, 92
Galiuro Mts.: Davis, W. M., and Brooks, 30-2
~Carboniferous: Webber, 25
Conglomerate dikes: Campbell, M. R., 04-2

Gold Mtn. ledge: Blake, W. P., 02-2
United Arizona mine: Anon., 26-8
Garnet: Aitkens, 31; Blake, W. P., 04-3; Gregory, H. E., 16-2
Navajo country: Reagan, 27-3
With copper ore: Blake, W. P., 04-3
Gems
Garnets: Aitkens, 31; Gregory, H. E., 16-2
And precious stones: Culin, 17-2
Geographic data: Douglas, E. M., 23
Geologic cycles
Relation of ore deposits to: Butler, B. S., 33-2
Geologic maps: Darton, Lausen, and Wilson, 24-2; Hitchcock and
Blake, 73; Hitchcock, 87; McGee, 85; Marcou, 53; Stose,
32; Wheeler, G. M., 76; Willis, B., 12
Geologic names: Wilmarth, 38
Geology, Arizona: Butler, B. S., 36, 38-2; Comstock, 95, 01; Dar-
ton, 25-3; Schmitt, 33
Geology
Framework: Keyes, 22-3, 22-4
General: Becker, 85; Blake, W. P., 01-2, 03-1
Guide to ore deposits: Weed, 12-2
Relation to mining: Ransome, 33
Résumé: Darton, 25-3
Geomorphic processes at high altitudes: Bryan, K., 34
Geomorphology (see physiography)
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Geophysical prospecting
Apparatus: Butler, G. M., 22, 23
Geophysical surveys
Meteor Crater: Bingham, 37; Jakosky, 31, 32; Lundberg, 39
Geothermal data: Darton, 20-2
Gibson Cons. Copper Co.: Watkins, 19-9
Gila conglomerate: Knechtel, 36
Gila River region: Bryan, K., 22-3, 25-1; Emory, 48; Knechtel, 38;
Lee, W. T, 04; Ross, C. P., 22, 23; Wilson, E. D., 33-1
Gila Valley
Ground water: Bryan, K., 25-1; Knechtel, 38; Lee, W. T., 04;
Ross, C. P., 22, 23; Schwennesen, 19
Glacial climate: Bryan, K., 28-1
Glaciation: Stone, G. H., 01-2
San Francisco Mts.: Atwood, 05; Johnson, D. W., 10
Southern Arizona: Merrill, F. J. H., 06
Gleeson district: Wilson, E. D., 27-1
Globe district (see also Miami dist.): Ransome, 03-1, 04-2, 10-2,
11, 19, 32; Sivyer, 09; Thomas, K., 01; Tolman, 10-2; To-
vote, 12-1, 14
Applied geology at Old Dominion mine: Bjorge and Shoe-
maker, 33
Arizona Commercial mine: Watkins, 19-5; Willis, C. F., 22-5
Arizona-Globe Copper Co.: Watkins, 19-8
Copper ores: Schwartz, 21
Copper and gold ores: Graichen, 05
Hematite in veins: Sanders, 11
Irene property: Anon., 22-8
Iron Cap Copper Co.: Watkins, 19-6; Willis, C. F., 22-6
New Dominion Copper Co.: Willis, C. F., 22-10
Old Dominion mine: Anon., 22-5; Lausen, 23; Shoemaker,
30; Watkins, 19-4; Willis, C. F., 22-3
Applied geology: Bjorge and Shoemaker, 30
Water problem: Beckett, 17
Porphyry Con. Copper Co., Watkins, 19-7
Richmond Basin area: Bishop, 35
Silver: King, J. S., 28
Superior and Boston mine: Anon., 26-4; Herrick, 10-2; Willis,
C.F, 22-7
Globe-Kelvin districts: Higgins, 10-1
Globe-Miami district: Calkins, 22; Hamil, 22; Spear, 37
Gold
Black Canyon area: Guiteras, 36
Black Mts.: Gardner, 36-1
Cherry Creek district: Lindgren, 06, 26
Deposits: Emmons, W. H., 37; Lindgren, 17; Pratt, 02; Wilson,
E. D, 34, 35
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Dos Cabezas: Land, 31
Finding: Fansett, 33
Geological derivation: Lindgren, 02, 03-3
In granite and plutonic rocks: Blake, W. P., 97-2
Kofa Mts.: Jones, E. L., 15-2
Lode mines: Wilson, E. D., 34, 35
Nugget: Heineman, 31
Oatman and Katherine districts: Lausen, 31-1, 31-2
Payson: Lausen and Wilson, 25
Potash in ores: Butler, B. S,, 16
Production: Lindgren, 02, 03-3, 04-2
Prospecting: Butler, G. M., 34-2
Quartzsite deposits: Jones, E. L., 15-1
Statistics: Min. Ind.; U.S.G.S., Min. Res.; Elsing and Heine-
man, 36
Tres Amigos veins: Keyes, 23-3
Wickenburg area: Metzger, 38
And silver
Arizona copper ores: Elsing, 37-2
Epithermal deposits: Nolan, 33
Precipitants: Tovote, 13
Production: King, C., 82
Smelter schedules, ores and concentrates: Gardner, E.
D, 36-2
Gold CIliff property, Oatman: MecDevitt, 21
Golden Bell Mining Co. (Pinal County): Willis, C. F., 21-2
Golden Belt mine: Minton, 33
Goldfields district: Lewis, 19; Massey, 11
Mammoth mine: Dinsmore, 11-5
Young Mines Co.: Anon., 26-2
Gold Mtn. ledge: Blake, W. P., 02-2
Gold Placers (see also placers): Allen, M. A., 22, 23; Berger, 32;
Carter, T. L., 11, 12; Dinsmore, 11-3; Konselman, 33; Mc-
Clure, 15; Tenney, 32; Webber, 35; Wilson, E. D., 27-4, 32,
33-2
Calizona: Hedburg, 09-1
Chinle: Lawson, 13
Greaterville: Hill, J. M., 10-1; Root, 15
Operations: Fansett, 32
Plomosa: Plummer, 16
Quartzsite: Keiser, 16
Rich Hill: Watson, H. B., 18-2
Sampling: Fansett, 17-1
Yavapai County: DeWolf, 16-1
Gold Road district: Bancroft, H., 15; Tovote, 06
Gold Road mine: Dinsmore, 11-9
Grand Canyon: Burden, D., 26; Darton, 12-2, 15, 17, 20-1, 24-1;
Davis, W. M., 00, 01-1, 01-2, 02, 05, 06, 09-1, 09-2, 13; Dry-
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galski, 15; Dutton, 82-1, 82-2, 82-3; Frech, 93, 95; Hyatt, 68;
Keyes, 13-2, 22-2, 22-5, 23-1, 30-1, 34-4, 36-7, 36-11, 36-12,
38-2, 38-3, 39-3, 39-4, 39-5; McKee, 31, 32-1, 32-2, 35-1, 37-2,
37-3; Matthes, 27-1, 27-2, 32-1, 32-2; Maxson, 33, 34, 36, 38;
Moore, R. C., 24, 25, 27; Noble, 10, 11, 14, 16, 18, 22; Powell,
73-1, 74-1, 74-2, 75-1, 75-2, 95, 16; Ransome, 08-2; Richter,
35; Robinson, H. H., 07, 10, 11; Salisbury, 02; Termier, 24;
Walcott, 90-2, 94, 95

Algal deposits: White, C. D., 28

Algonkian: Hinds, 33, 35, 36-1, 37-5, 38-3, 39; Van Gundy, 34,
37

Ancient life: Anon., 30-2

Archean: Campbell and Maxson, 33-1, 35, 36-2, 37-1, 37-2, 38

Barite: Bryan, J. J., 36

Bisbeeite: Rogers, 22

Cambrian: Schuchert, 18-2

Carboniferous: Schuchert, 18-1

Copper deposit: Blandy, 97-2

Earthquake: Donald, 35

Evolution: Hewitt, 89

Exploration: Birdseye and Moore, 24

Fossils (see paleobotany and paleontology)

Interpretation: White, C. D., 29-2

Pegmatites: Campbell and Maxson, 37-2, 38

Petrographic character of lavas: Iddings, 94

Physiography: Hallock, 10; Johnson, D. W., 07-2, 09, 12

Pleistocene gravels: Hinds, 37-4

Pre-Carboniferous strata: Walcott, 83

Sandstone markings: Talmage, 00

Sillimanite and staurolite: Campbell and Maxson, 36-1

Stratification: Blandy, 93-2

Tonto group: Wheeler, R. B., and Kerr, 36

Grand Falls: Colton, 30-3

Grand Gulch region, Mohave County: Hill, J. M., 14-2

Grand Wash Cliffs: Longwell, 21, 26, 28, 36, 37; Schrader, 08-1, 09,
16-1, 16-2

Gray Metals Co. (Huachuca Mts.): Willis, C. F., 20-8

Great Basin: Davis, W. M., 03-2; Spurr, 01

Great Republic property (Cedar dist.): Willis, C. F., 21-8

Greaterville
Placer deposits: Hill, J. M., 10-1

Greenback mine, Casa Grande district: Richie, 26
Greens Valley (Payson) district: Hedburg, 09-2
Groom Creek district
Midnight Test mine: Russell, A. L., 31
Ground water: Bailey, 05; Catlin, 26; Skinner, 03
Avra-Altar Valley: Andrews, 37
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Changes in plant associations: Bryan, K., 28-2
Gila Valley: Bryan, K., 25-1; Lee, W. T., 04; Ross, C. P., 22, 23
Gila and San Carlos valleys: Schwennesen, 19
Gila and San Simon valleys: Knechtel, 38
Holbrook region: Harrell and Eckel, 39
Indicated by plants: Bryan, K., 28-2; Meinzer, 27
Law: Smith, G. E. P., 36
Lower Gila region: Ross, C. P., 22, 23
Navajo country: Gregory, H. E., 15-2, 16-1
Papago country: Bryan, K., 22-3, 25-1
Paradise Valley: Meinzer and Ellis, 15
Phoenix region: Davis, A. P., 97
Problems: Piper, 32
Rillito Valley: Smith, G. E. P., 10
Salt River Valley: Lee, W.T., 05
San Simon Valley: Schwennesen, 17
Sulphur Spring Valley: Meinzer and Kelton, 13
Grubstaking
Placer miners: Konselman, 33
Guidebooks: Darton, 15, 33; Emmons, S. F., 93
Gunsight district: Bramwell, 19
Gypsum: Blake, W. P., 96-2, 04-4; Culin, 16-3; Santmyers, 29;
: Stone, R. W, 17, 20
And anhydrite: Moyer, 39
Harquahala mine: DeWolf, 16-3
Hasshaw district
World’s Fair mine: Anon., 20-2
Helvetia district: Dunham, 37
Hermit shale: White, C. D., 30
Herron and Laster lease, Superior: Gardner, 34
High-grading
Vulture and Silver King: McClintock, 28-1
Highland Chief mine: Willis, C. F., 21-12
Hillside mine: Storms, 90
Hilltano Camp: Feiss, 29
History: Bancroft, H. H., 89; Barnes, 35; Elliott, 84; Fansett, 36;
Farish, 14-18; Henderson, C. W., 33; Heineman, 38; Hin-
ton, 78; Kelly, 20, 25; McClintock, 16, 20, 22-2; Ransome,
25-2; Rickard, T. A., 32-1, 32-2; Sloan and Adams, 30; Wil-
lis, C. F., 23-5
Ajo district: Greenway, 20
Calumet and Arizona: McClintock, 22-3
Chilson brothers locations: Chilson, 26
Clifton-Morenci district: Robinson, G. M., 29
Copper districts: Joralemon, 35
Copper industry: Furness, 35
Globe-Miami district: Hamil, 22
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Jerome district: Douglas, J. S., 35

Miami and Superior districts: Rollins, 29
Mohave County mining: Butler, G. M., 28-2
Oatman district: Anon., 21-2, 21-4

Pima County mining: Carpenter, M. M., 27
Porphyry coppers: Parsons, A. B., 33

Quijotoa district: McClintock, 22-1

Richmond Basin area: Rose, D., 25

Salt mining: McClintock, 28-2

Santa Cruz County: Bird, 23

Silver King mine: Clark, 24-1; McClintock, 28-1
Spanish exploration, Colorado delta: Fox, 36
Tombstone district: Anon., 26-6; Goodale, 27; Rockfellow, 26
United Verde mine: McCarthy, 23

Vulture and Silver King mines: MecClintock, 28-1
Yavapai County: Wood, 29

Yuma County mining: Butler, G. M., 28-1

Holbrook region
Ground water: Harrell and Eckel, 39
Meteorites: Merrill, G. P., 12
Oil possibilities: Hager, 21, 22
Hoover Dam site: Berkey, 32
Hopi Buttes area: Reagan, 24-1, 29

Hopi country
Volcanoes: Williams, H., 35, 36

Hot Springs: Peale, 94
Clifton: Everit, 25
Indian: Knechtel, 35

Howard Copper Co.: Willis, C. F., 20-11

Huachuca Mts.
Grey Metals property: Willis, C. F., 20-8

Hualpai district: McKnight, 33
Zinc mines: Gregory, N. B,, 10
Cedar district: Willis, C. F., 21-8, 21-11
Molybdenum: Wickes, 17

Hibnerite: Blake, W. P., 99-2
Humbug district: Lakes, 04-2
Hurricane fault: Huntington and Goldthwait, 03, 04

Idaho mine, Ruby
Precious metals: Warren, H. V., and Loofbourow, 32

Igneous geology: Lindgren, 15; Butler, B. S., 33-1, 38
Imperial Copper Co., Silver Bell: Shaw, S. F., 09-3

Indian reservations
Control on: Mitke, 34

Industrial minerals and rocks: A.IM.E., 37
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Inspiration Cons. Co.
Rept. for 1924: Ricketts, L. D., 25
Inspiration mine: Anon., 22-2, 37-3, 38-3, 39-4; Krumb, 10; Stod-
dard, 29; Willis, C. F., 22-1
Inspiration Needles property: Willis, C. F., 22-14
Irene property: Anon., 22-8
Iron: Blake, W. P., 65, 66; Hayes, 09; Jones, C. C., 10; Joseph, 16-6
Canyon Creek, Fort Apache Indian Reservation: Burchard,
31
Eureka district: Ball, S. H., and Broderick, T. M., 19
Hematite deposits, Planet: Upham, 11
Oxide pigments: Wilson, H., 33
Plumosa district: Keyes, 23-5
Titaniferous magnetites: Singewald, 33
Iron Cap Copper Co.: Watkins, 19-6; Willis, C. F., 22-6
Jackson district, Galiuro Mts.: Anon., 26-8
Jacobs Lake area
Copper: Brinsmade, 07-2
Jerome Bisbee copper property: Willis, C. F., 22-29
Jerome district (see also Verde district): Baroch, 37; Davidson,
18; DeWolf, 16-2; Fearing, 26; Finlay, 18-2; Grant, 22;
Jewett, 01; Kania, 36; Lindgren, 26; Miller, G. W., 03;
Mills, 25; Mitchell, W. G., 19; Provot, 16-1, 16-2; Ransome,
35-1; Reber, 22-1, 22-2, 38; Staunton, 17; Thompson, 22;
Willis, C. F., 21-4, 22-23, 22-24, 22-25, 22-26, 22-27, 22-28,
22-29, 22-30, 22-31, 22-32, 22-33, 23-2
Basin range structure: Ransome, 25-1, 32, 35-2
Gerhardite: Wells, H. L., and Penfield, 85
Greenstone complex: Lausen, 30; Lindgren, 26, 30; Wilson, E.
D, 37-1
History: Douglas, J. S., 35
Hydrous sulphates, United Verde mine: Lausen, 28
Petrography of ores: Rice, M., 18
Redwall limestone: Woodell, 27
United Verde mine: Anon., 22-10; Hansen, 30, 33; McCarthy,
23; Parsons, L. A., 21; Quayle, 31; Smith, H. D. W., and
Sirdevan, 22; Smith, H. D. W., 24; Tally, 22
United Verde Extension mine: Anon., 22-9, 24-2, 37-1; Rick-
ard, T. A, 18-1, 24-1, 32-3
United Verde Extension ores: Schwartz, 38
Verde Central mine: Anon., 25-5, 26-3; Dickson, 29, 31; Fear-
ing and Benedict, 25
Verde Jerome mine: Anon., 24-1
Voltaite: Anderson, 27
Jerome-Grande Copper Co.: Willis, C. F., 21-4, 22-33
Jessie vein, Prescott region: Blandy, 92
Johnson district: Heineman, 27; Scott, W. A., 16-3



140 ARIZONA BUREAU OF MINES

Arizona United Mining Co.: Scott, H. E., 18

Tungsten deposits: Hess and Larsen, 21
Johnson and Dragoon districts: Dinsmore, 09-2
Junction mine: Mitchell, G. J., 20-1
Jurassic: Keyes, 36-6, 36-13; Schuchert, 36

Dinosaurs: Camp, 34

Northern Arizona: Baker, Dane, and Reeside, 30, 36-1

And Cretaceous: Stoyanow, 36-1, 36-3
Kaibab Plateau

Copper deposits: Lunt, 04; Jennings, 04
Kanab Valley

Paleozoic: Walcott, 80

Katherine district: DeWolf, 21; Lausen, 31-1, 31-2; Willis, C. F.,

21-5
Kay mine: Anon., 24-4, 26-7; Bower, 18; Weed, 25; Willis, C. F,
20-2, 24-3, 26

Kelvin district: Higgins, 10-1
Kingman Cons. Mines: Willis, C. F., 21-9
Kingman district: Weed, 10

Natrojarosite: Shannon and Gonyer, 27
King of Arizona region: Jones, E. L., 15-2; Thompson, 25-3
Kofa Mts.: Jones, E. L., 15-2
Kyanite (see Cyanite)
Lacoliths: Cross, 94
Lake beds

Verde River: Jenkins, 23
Lake Cochise

Vertebrate fossils: Bryan and Gidley, 26-2
Landslides

Colorado Plateau: Hinds, 38-1
Land withdrawals: Butler, G. M., 34-1, 34-3; Maddock, 33
La Paz deposits: Browne, 68
Laws

Lode claims: Butler, G. M., 34-1

Mill sites: Butler, G. M., 34-1

Placer claims: Butler, G. M., 32

Placer mining: Johnson, F. W., 38
Leached outcrops: Locke, 26
Lead: Bain, 04; Joseph, 16-7; McKnight, 33
Lees Ferry

Dam site: Bryan, K., 23-1

Quicksilver: Lausen, 36

Rock-fill dam: Bryan, K., 22-2

Wind erosion: Bryan, K., 23-2
Limestone: Bowles, 33-1, 36; Culin, 17-1
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Litigation
Tom Reed vs. United Eastern: Bollinger, 21; Rickard, T. A,,
21
Little Colorado River: Colton, 30-3, 37-3
Little Colorado Valley: Gregory, H. E., 14; Ward, L. F., 01

Little Dragoon Mts.: Enlows, 39
Johnson district: Heineman, 27
Seven Dash Ranch area: Cook, 38
Tungsten deposits: Richards, 08; Rickard, F., 04
Loans, mining: Anon., 37-6
Locating claims: Johnson, F. W., 36, 38
Lode gold mines: Wilson, E. D., 34, 35
London-Arizona mine, Banner district: Brooks, 07
Lost mines: Anon., 25-3; Riggs, J. L., 23
Doctor Thorne: Clark, 25-1
John Clark: Mitchell, J. D., 34
Lost Dutchman: Clark, 25-2
Lost Mexican: Mitchell, J. D., 35
“Mine with the Iron Door”: Anon., 24-5
Tubac: Thomas, K., 24-1
Louis d’Or property: Willis, C. F., 22-12
Lower Gila region: Ross, C. P., 20, 22, 23
McEImo formation: Mook, 30
Magma mine: Anon., 24-2, 32, 36-2, 37-2, 38-1, 39-2; Anderson, 23;
Browning and Snow, 25; Ettlinger and Short, 35; Scott,
W. A., 16-2; Short and Ettlinger, 26; Short and Wilson,
38; Snow, 29; Willis, C. F., 22-20
Magmatic Copper Co.: Willis, C. F., 22-21
Magmatic differentiation
Silver Bell: Stewart, C. A,, 13
Magnesite: Culin, 16-1
Mammoth district (see also Old Hat dist.): Butler, B. S., 39; Pe-
terson, 38-1, 38-2, 38-3; Pogue, 13
Mammoth mine, Goldfield: Anon., 26-2; Dinsmore, 11-5
Manganese: Allen, M. A., and Butler, G. M., 18; De Vaney and
Coghill, 34; Fairbanks, E. E., 23; Harder, 09; Hewitt, 33-1;
Jones, E. L., 18; Jones and Ransome, 20; Joseph, 15-1;
Ridgway, 33; Wilson, E. D., and Butler, G. M., 30
Artillery Peak deposits: Hewett, 33-2; Lasky and Webber, 38;
Woodbridge, 34
Banding in tuff: Tarr, 18
Bisbee district: Ransome, 20
Tombstone district: Goodale, 89; Ransome, 20
Maps
Arizona: Bancroft, H. H., 64
Geologic: Darton, Lausen, and Wilson, 24-2; Hitchcock and
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Blake, 73; Hitchcock, 87; Stose, 32; Wheeler, G. M., 76;
Willis, B., 12
Marble
Chiricahua Mts.: Paige, 09
Maricopa Copper Co.: Willis, C. F., 23-6
Marine Tertiary: Wilson, E. D., 31-3
Mariquita gold mine: Clark, 24-2
Martinez district
Congress mine: Shaw, S. F., 09-1; Staunton, 26
Mayer, mining near: Burgess, D., 24-4
Mazatzal Mts.: Lausen and Gardner, 27-1; Ransome, 15-1; Wil-
son, E. D., 22-1, 22-2, 37-1
Tourmaline-bearing cinnabar veins: Hummel, 27; Lausen,
26
Mazatzal quartzite: Wilson, E. D., 22-1, 37-1
Mercury (see also quicksilver; cinnabar): Joseph, 16-1
Mesa Verde coal formation: Keyes, 36-7
Mesozoic: Ward, 00-3
Metalliferous deposits
Structural associations: Schmitt, 33, 35
Metallogenetic epochs: Lindgren, 09-1, 13
Metals
Future of: Butler, G. M., 18
Production: Elsing and Heineman, 36
Metcalf district (see also Morenci dist.): Scotland, 10
Meteor Crater (also Meteor Mountain; Coon Butte; Coon Moun-
tain): Anon., 24-7, 30-3; Barnes, 34; Barringer, 15, 24-1,
24-2, 31; Bingham, 37; Blackwelder, 32-2, 33; Boot, 20;
Boutwell, W. D., 28; Brown, F. M., 33; Campbell, W. W.,
20; Colvocoresses, 36; Darton, 16; Dellenbaugh, 31; E. M.
J., 25; Fairchild, 07-1, 07-2, 29, 30; Fisher, 34; Hager, 26;
Hastings, 09; Holland, 25; Jakosky, 31, 32; Longwell, 31;
Lundberg, 39; Magie, 10; Margerie, 13; Meinecke, 09; Mer-
rill, G. P., 08, 09, 20; Niermeyer, 13; Nininger, 33; Robie,
28; Russell, H. N., 31; Sjogren, 11; Skerrett, 29; Spencer,
33; Thomas, K., 24-2; Thomson, 12; Thurmond, 26; Tschir-
winsky, 31; Watson, F., 36; Wilson, C. H., 32; Wylie, 34
Lechatelierite: Rogers, 30
Test-drilling: Bingham, 37
Meteor Mountain (see Meteor Crater)
Meteorites: Brady, 29, 30, 31; Foote, 91-1, 91-2, 12; Heineman, 29,
32; Palache, 26-1; Whitney, 63
Abundance: Keyes, 10-6
Canyon Diablo: Cohen, 00; Derby, 95; Keyes, 13-3; Kunz and
Huntington, 93; Merrill, G. P., and Tassin, 07-2, 08; Meu-
nier, 16; Moissan, 04
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Coon Butte: Mallet, 06

Coon Mtn.: Farrington, 06

Holbrook: Merrill, G. P., 12

Hualpai Reservation: Merrill, G. P., 27
Navajo: Merrill, G. P., 22

Northern Arizona: Brady, 30-2

San Francisco Mts.: Perry, 34

Tucson: Brush, 63; Fletcher, 90; Genth, 55

Mexican boundary: Emory, 57-1, 57-2; Int. Bound. Comm., 98;
Parry, 57; Schott, 57-2
Geology and paleontology: Hall, 57
Petrography: Lord, E. C. E., 99

Miami district (see also Globe dist.): Herrick, 09-2, 10-1; Locke,
33; Ransome, 19, 32, 35-1; Rice, C. T., 10; Rubly, 38; Tol-
man, 09-5; Weed, 12-1

Castle Dome Dev. Co.: Willis, C. F., 22-11

History: Maclennan, 29; Rollins, 29

Inspiration Cons. rept. for 1924: Ricketts, L. D., 25

Inspiration mine: Anon., 22-2, 37-3, 38-3, 39-4; Krumb, 10;
Stoddard, 29; Willis, C. F., 22-2

Inspiration Needles property: Willis, C. F., 22-14

Louis d’Or property: Willis, C. F., 22-12

Miami Copper Co. report: Carey, 25

Miami mine: Anon., 22-3, 37-4, 38-2; Loveman, 12; Willis, C.
F, 22.2

Northwest Inspiration property: Willis, C. F., 22-13

Van Dyke mine: Stacy, 29; Watkins, 19-3

Mica: Culin, 16-2; Sterrett, 23

Midnight Test mine: Russell, A. L., 31

“Mine with the Iron Door”: Anon., 24-5

Mineral Basin Copper Co.: Anon., 24-6

Mineral Creek district (see Ray dist.): Gowling, 04
Mineral deposits: Lindgren, 13

Mineral Hill district: Eckel, E. B., 30-2

Mineral industries: Butler, G. M., 36; Tenney, 28-2
Mineral lands: Carpenter, M. M., 31

Mineralogy: Blake, W. P., 09; Guild, 10, 11
Agatized woods, malachite, azurite: Kunz, 85-1, 86
Ajo: Stewart, L. A., 33
Alabandite: Hewett and Rove, 30
Tombstone: Moses and Luquer, 92; Moses, 93-2
Analcite: Ross, C. S., 28
Anauxite: Rogers, 32
Analyses: Wells, R. C., 37
Anglesite, Castle Dome: Brush, 73
Arizonite: Palmer, Chase, 09
Arsenic, native: Warren, C. H., 03
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Asbestos: Butler, G. M., 28-3; Taber, 16

Azurite: Farrington, 91

Bermanite: Hurlbut, 36

Bisbeeite: Gordon, S. G., 23; Rogers, 22; Schaller, 15

Boxwork siderite: Eckel, E. B., 30-1

Bromyrite, Tombstone: Rasor, 38

Calcite group, Bisbee: Hovey, 00

Campbell ores, Bisbee: Schwartz and Park, 32

Ceruleofibrite or connellite, Bisbee: Holden, 22, 24

Cerusite twin, Mammoth mine: Pogue, 13

Chalcoalumite, Bisbee: Larsen and Vassar, 25

Chalcocite: Short, 23
Etch patterns: Tolman, 16

Chrysocolla: Palmer, C. M., 03

Colemanite in fossil egg: Morgan and Tallmon, 04-2; Ward,
T.W., 35 '

Connellite and chalcophyllite, Bisbee: Palache, 09

Copper: Kunz, 85-2; Stone, G. H., 01-1

Copper pitch ore: Guild, 29

Coronadite: Fairbanks, E. E., 23; Lindgren, 33-2

Cuprodescloizite (mottramite): Headden, 03; Wells, R. C,,
13

Cuprotungstite: Schaller, 32

Cyanotrichite: Gordon, S. G., 23; Palache and Vassar, 26-2

Delafossite, Bisbee: Rogers, 13

Descloizite, Tombstone: Hillebrand, 89

Dumortierite: Diller and Whitfield, 89; Ford, 02; Schaller,
05; Wilson, E. D., 29

Emmonsite, Tombstone: Hillebrand, 86

Ettringite, Tombstone: Moses, 93-1, 93-2, 93-3

Field tests for common metals: Fansett, 18-2

Flagstaffite: Guild, 20, 21, 22

Footeite and connellite: Ford and Bradley, 15

Gerhardite, Jerome: Wells, H. L., and Penfield, 85

Glauconite: Ross, C. S., 28

Globe copper ores: Schwartz, 21

Higginsite: Palache and Shannon, 20

Hydrous sulphates, United Verde mine: Lausen, 28

Identification services: Tyler, 32

TIodobromite, Globe: Blake, W. P., 05-3

Jarosite, Vulture mine: Penfield, 81

Lechatelierite, Meteor Crater: Rogers, 30

Magnetic rocks: Hanks, 90

Malachite crystals, Bisbee: Hills, 91-2

Manganese minerals: Fairbanks, E. E., 23

Marcasite, Twin Buttes: Webber, 29

Melanochalcite: Hunt and Kraus, 16; Koenig, 02

Molybdenite, Hualpai Mts.: Garrison, 07

Molybdenum in oxidized lead deposits: Newhouse, 34
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Molybdite: Guild, 07-1
Morenci district: Lindgren, 04-1, 05-2, 33-2
Mottramite: see cuprodescloizite
Native copper, Bisbee: Petereit, 07
Natrojarosite, Kingman: Shannon and Gonyer, 27
Paramelaconite, footeite, and malachite, Bisbee: Xoenig,
91-1, 91-2
Phosphates: Hurlbut and Gonyer, 33; Hurlbut, 36
Piedmontite: Guild, 35; Lausen, 27-2
Psittacinite, Bisbee: Taber, 30
Pyrite, Tucson: Ayers, 24
Pyromorphite, mimetite, and vanadinite: Bowman, 03
Quartz: Kunz, 87
Rickardite, Bisbee: Crawford, 30
Shattuckite and Bisbeeite: Schaller, 15
Sillimanite and staurolite, Grand Canyon: Campbell and
Maxson, 36-1
Silver mines: Pumpelly, 63
Silver, native: Bastin, 22
Silver ores: Guild, 17
Spangolite, Tombstone: Penfield, 90
Staurolite, Grand Canyon: Campbell, Ian, 36-1
Sulphates, Bisbee: Merwin and others, 24
Sulphide ores of copper: Graton and Murdock, 13
Tombstone district: Rasor, 37, 38
Tungsten: Hess, 17; Guild, 30
United Verde Extension mine: Schwartz, 38
Wolframite, beraunite, and axinite: Wherry, 14
Wolframite and pyrite: Guild, 30
Vanadinite: Anon., 38-4; Penfield, 86; Silliman, 81
Silver district: Hills, 91-1
Tucson: Rath, 86
Vanadium, molybdenum, tungsten, and chromium in oxidized
lead deposits: Newhouse, 34
Voltaite from Jerome: Anderson, 27
Minerals: Joseph, 17; Willis, C. F., 15-1
Useful: Sanford and Stone, 14; Schrader and others, 17-1;
Willis, C. F., 16-1
Mineral waters: Peale, 94
Mines Handbook: Neale, 26; Rand and Sturgis, 31; Stevens, H. J.
00; Weed, 13, 16; Zimmerman, 37
Mines Register: Zimmerman, 37
Mining
Companies: Mathewson, 36
Conditions: Kruttschnitt, 26
Districts: Hill, J. M., 12
Industry: Tally, 23, 24
Loans: Anon., 37-6
Relation to development of Arizona: Ricketts, L. D., 22
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Relation to geology: Ransome, 33
Risks: Carpenter, M. M., 26
Law
Lode claims: Butler, G. M., 34-1
Mill sites: Butler, G. M., 34-1
Placers: Butler, G. M., 32; Johnson, F. W., 38
Modoc limestone: Keyes, 33-2
Moenkopi sandstone: Brady, 35-1, 35-2
Mohave County: Tovote, 07
Geology and ore deposits: Schrader, 08-1, 09, 16-1, 16-2
History of mining: Butler, G. M., 28-2
Operations, 1911: Toll, 11
Status of mines, 1899: Mensch, 99
Molybdenum: Hess, 24; Joseph, 15-2; Petar, 32
Childs-Aldwinkle mine: Kuhn, 38
Copper Creek: Butler, B. S., 39
Hualpai Mts.: Wickes, 17
Leviathan deposit: Hess, 24
Mammoth area: Butler, B. S., 39; Hess, 24; Peterson, 38-1,
38-2, 38-3
Ores: Horton, 16
Resources: Kahlmeir, 20
Santa Rita and Patagonia Mts.: Schrader and Hill, 10
Source in oxidized lead deposits: Newhouse, 34
Monazite: Heineman, 30
Money Metals mine: Sparkes, 30
Montana mine, Ruby: Fowler, 38; Warren, H. V., and Loofbour- -
row, 32
Monte Cristo mine ores: Bastin, 22
Montezuma’s Well: Blake, W. P., 06
Monument Valley region: Baker, 36-2
Monzonite
Sulphide-bearing: Schrader, 15-3 :
Morenci district (see also Clifton-Morenci dist.): Butler, B. S,
12; Butler, B. S., and Wilson, E. D., 38-3; Henrich, 85, 87;
Lindgren, 03-1, 03-2, 04-1, 05-1, 05-2, 05-3; Locke, 33;
Mosier and Sherman, 29; Ransome, 06-2, 32, 35-1; Reber,
16
Arizona Copper Company: Anon., 21-5
Geology related to mining: Starnes, 22
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