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BIBLIOGRAPHY OF THE GEOLOGY OF THE WESTERN
PHOSPHATE FIELD

By Roeert A. Harris, Davip F. DavipsoN, and Berraa P. ArNoLp
INTRODUCTION

The bibliography of the geology of the western phosphate field was
compiled for the use of geologists of the Geological Survey engaged in
extensive and diverse geological studies in many parts of the region.
It is now published as an aid to others who are interested in the
phosphate deposits or in other aspects of the geology of the region.

The entries are classified and liberally cross-indexed under the
headings listed in the table of contents. The section on areal geology
includes only the publications that describe the geology of the area
containing the Phosphoria formation of Permian age or its partial
stratigraphic equivalents, the Park City and Embar formations. The
sections on stratigraphy, on regional structure, and on other mineral
deposits and fuels contain references to publications describing those
aspects of areas within the western phosphate field as a whole—publi-
cations that will be of interest, for example, to one mapping the
geology of a region in which he has had little previous experience, or
attempting to work out its stratigraphy, structure, or physiography.
A section on mineralogy and chemical composition of phosphorites
in other regions has been included.

Entries in which the Phosphoria, Park City, or Embar formations
are mentioned by name are marked by an asterisk. The date shown at
the beginning of an entry is that of the first published use of the
title, whether used for an abstract or the complete paper.

An attempt has been made to include all papers published prior
to September 1952 dealing specifically with the western phosphate
deposits and the Phosphoria formation with its immediate strati-
graphic equivalents. ‘Coverage of the general geology of the field is
incomplete, although it is believed that most published papers are
listed. Encyclopedias and text books with only casual mention of
the phosphate deposits have not been listed.

Special thanks are due the libraries of the University of California
at Berkeley, the University of Idaho at Moscow, the University of
Washington at Seattle, Washington State College at Pullman, and the
Spokane Public Library for use of their facilities and their help.
Many other libraries throughout the country have lent material.
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GENERAL

Alden, W. C., 1924, Physiographic development of the northern Great Plains:
Geol. Soc. America Bull,, v. 35, no. 3, p. 385~423.

1925, Pre-Wisconsin glaciation of northern Rocky Mountains [abs.]:
Pan-Am. Geologist, v. 43, no. 5, p. 371-372.

Anderson, A. L.,. 1952, Multiple emplacement of the Idaho batholith Jour.
Geology, v. 60, no. 3, p. 2565-265. .

Atwood, W. W., and- Atwood, W. W.,, Jr., 1938, Working hypothesis: for the

- . physiographic history of the Rocky Mountain region: Geol. Soc. America
Bull,, v. 49, no. 6, p. 957-980.
*Baker, A. A, and Williams, J. Steele,. 1939, Permian in parts of Rocky Moun-
- tain and Colorado Plateau regions: Am. Assoc. Petroleum Geologists
Bull,, v. 24, no. 4, p. 617-635, 1940 ; abs., Oil Weekly, v. 93, no. 3, p. 70.
Blackwelder, Eliot, 1915, Origin and development of the Rocky Mountains in
" the United States [abs.]: Assoc. Am. Geographers Annals, v. 5, p. 137.

Boardman, Leona, 1949, Geologic mapping in the United States Geol. . Soc.
Ameuca Bull., v. 60, no. 7, p. 1125-1131.

1947-1952, Index to geologic mapping in the United States U. S. Geol
Survey. By States, at various scales.

Branson, E. B., 1926, Correlation of Mississippian section of Rocky Mountain
States and Mississippi Valley States [abs] Pan—Am Geologlst, v: 45 no,
3, p. 248.

Butler, B. 8., 1933, Summary, Pt. 1 of Ore deposits related to stratxgraphlc strue-
tural, and igneous geology in the western United States, in Ore deposits of
the Western States (Lindgren Volume), p. 198—240 New York, Am. Inst.
Min, Metall. Eng.

*Campbell, M. R., and others,; 1915, Guidebook of the western United States—
Part A, The Northern Pacific route with a side trip ‘to Yellowstone Park:

~ 0. 8. Geol. Survey, Bull. 611, 212 p. .

*Clabaugh, P. S., 1946, Permian phosphate deposits of Montana, Idaho, Wyomlng,
and Utah: U. 8. Geol. Survey Strateglc Minerals Inv. Prelim. Map 3—198
Scale 1: 1,000,000. .

Crickmay, C. H., 1931, Jurassic History of North America—Its bearing on the
development of continental structures: Am .Philos. Soc Proc., v. 70, no. 1
p. 15-102.

Daly, R. A,, 1912, Geology of the North American Cordillera at the forty~ninth
parallel : Canada Geol. Survey Mem. 38. Map, scale 1: 62,500.

Eardley, A. J., 1946, Paleozoic Cordilleran geosyncline and related orogeny : Jour.
Geology, v. 55, no. .4, p. 309-342, 1947 ; abs., Geol. Soc. America Bull. v. 57,
no. 12, pt. 2, p. 1189.

1947, Late Cenozoic trenches of the Rocky Mountaing [Umted States and

Canada; abs.] : Geol. Soc. America Bull,, v. 58, no. 12, pt. 2, p. 1176. :

- 1951, Structural geology of North America: 624 p., New York, Harper &
Brothers Maps, various scales.

Fenneman, N. M., 1931, Physiography of western United States: 534 p., New
York, McGraw-Hill Book Co., Inc.
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Flint, R. T., 1924, A brief review of Rocky Mountain structure: Jour. Geology,
v. 32, no. 5, p. 420425,

Frémont, Capt. J. C., 1844, Map of an exploring expedition to the Rocky Moun-
tains in 1842 and to Oregon and North California in the years 1843-1844.

Gilbert, G. K., 1928, Studies of Basin Range structure : U. 8. Geol. Survey Prof.
Paper 153, 92 p.

Hall, James, 1852, Geology and paleontology, in Stansbury, Howard, Explora-
-tion and survey of the valley of the Great Salt Lake of Utah, including a
reconnaissance of a new route through the Rocky Mountains: Cong. Doc.,
32d. Cong., Special sess., S..Exec. Doc. 3, p. 399414, Philadelphia.

Hayden, F. V., 1872, [Geologic map of] Montana and Wyoming Territories, em-
bracing most of the country drained by the Madison, Gallatin, and upper
Yellowstone Rivers: U. 8. Geol. Survey Terr. Scale 1 in. to 4 mi.

1877, Geological and geographical atlas of Colorado and portions of adja-

cent territory : New York, U. S. Geol. Geog. Survey Terr.

1878, Preliminary report of the field work of the U. S. Geological and

Geographlcal Survey of the Territories for the season of 1878 : 29 p., Wash-

ington, U. S. Geol. Geog. Survey Terr. .

18837, General geologic map of the area explored and mapped by Dr.

F. V. Hayden and the surveys under his charge, 1869-1880. Scale 1:

2,600,000

18837, Twelfth annual report of the U. S. Geological and Geographical
Survey of the Territories, for the year 1878, in two parts.[1883] : 809, 503 p.
Map, scale 1: 2,600,000.

*Heaton, R. L., 1933, Ancestral Rockies and Mesozoic and late Paleozoic strati-
graphy of Rocky Mountain region: Am, Assoc. Petroleum Geologists Bull.,
v. 17, no. 2, p. 109-124,

1937, Stratigraphy versus structure in the Rocky Mountain region: Am.
Assoc. Petroleum Geologists Bull,, v. 21, no. 10, p. 1241-1267.

Howell, B. F., and others, 1944, Correlation of the Cambrian formations of North
America: Geol. Soc. America Bull,, v. 55, no. 8, p. 993-1003.

Irwin, J. S., 1926, Faulting in the Rocky Mountain region: Am. Assoc. Petroleum
Geologists Bull,, v. 10, no. 2, p. 105-129,

Jones, W. A., 1872, Report * * * of a survey and exploratlon in the Uinta
Mountains, Utah: U. 8. [War Dept.] Chief of Engineers Ann. Rept., 1872:

Cong. Doc., 42d Cong., 3d sess., H. Exec. Doec. 1, pt. 2, v. 2, p. 1108-1118.
Keith, Arthur, 1928, Structural symmetry in North America: Geol. Soc. America

Bull,, v. 39, no. 1, p. 321-385.
King, Clarence, 1873-1878, Annual reports upon the geological exploration of the
fortieth parallel from the Sierra Nevada to the eastern slope of the Rocky

Mountains : Washington, Govt. Printing Office.
King, P. B., 1932, An outline of the structural geology of the United States:
Internat. Geol. Cong., 16th sess., United States, 1933, Guidebook 28.
Knight, S. H,, 1942, The physical evolution of the Rocky Mountains [abs.]:
Tulsa Geol. Soc. Digest, v. 10, 1941-42, p 36.

Lake, C. L., 1920, Episodes in Rocky Mountain orogeny : Am. Jour, Sci., 5th ser.,

v. 1, no. 13, p. 245—254, 1921 ; abs., Science, new ser., v. 51, p. 520-521.

¢ Lee, W. T\, and others, 1915, Guidebook of the western United States—Part B,

‘The overland route, with a side trip to XYellowstone Park: U. S. Geol. Survey

Bull. 612, 244 p.

Longwell, C. R., 1944, Tectonic map of the United States: Am. Assoc. Petroleum
Geologists Bull,, v. 28, no. 12, p. 1767-1774. Map. scale 1: 2,500,000.
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* Mansfield, G. R., 1931, Some problems of the Rocky Mountain phosphate field :
Econ. Geology, v. 26, no. 4, p. 353-374.

1933, The western phosphate field, in Ore deposits of the Western States
(Lindgren Volume), p. 491-496: New York, Am. Inst. Min. Metall. Eng.
Moore, R. C., and others, 1944, Correlation of Pennsylvania formations of North

America: Geol. Soc. America Bull,, v. 55, no. 6, p. 657-706.

Nolan, T. B., 1943, The Basin and Range province in Utah, Nevada, and Cali-
fornia: U. 8. Geol. Survey Prof. Paper 197-D, p. 141-196.

Powell, J. W., 1877, Report on the geographical and geological survey of the
Rocky Mountain region : 19 p., map, Washington.

1878, Report on the lands of the arid region of the United States, with a
more detailed account of the lands of Utah: Cong. Doc., 45th Cong. 24 sess.,
H. Exec. Doc. 73, 195 p., maps ; 2d ed., 1879.

Pruess, Charles, 1850, Topographical maps of the road from Missouri to Oregon
[region traversed by Frémontl, in 7 sections : Cong. Doc., 30th Cong., 2d
sess., H. Doc. 145, v. 2.

Ransome, F. L., 1915, The Tertiary orogeny of the North American Cordillera
and its problems, in Problems of American geology, p. 287-386 : New Haven,
Yale University. Maps, various scales.

Reeside, - J. B., 1944, Maps showing thickness and general character of the Creta-
ceous interior of the United States: U. S. Geol. Survey Oil and Gas Inv.
Prelim, Map 10. Scale 1 in. to 220 mi.

Resser, C. E., 1929, Cambrian geology of the Rocky Mountains : Smithsonian Inst.
Explor. and Field Work, 1928, p. 21-26.

1930, Further studies of Cambrian geology in the Rocky Mountains:
Smithsonian Inst. Bxplor. and Field work, 1929, p. 23-30.

Schuchert, Charles, 1923, Sites and nature of the North American geosynclines:
Geol. Soc. America Bull,, v. 34, no. 2, p. 151-229.

1933, Correlation of more important marine Permian sequences: Geol.
Soc. Ameri¢a Bull,, v. 46, no. 1, p. 1-46, 1935 ; abs., Pan-Am. Geologist, v. 60,
no. 8, p. 240, 1933 ; Internat. Geol. Cong., 16th, United States, 1933, Rept.,
v. 1, p. 701, 1936.

Smith, J. P., 1901, The borderline between Paleozoic and Mesozoic in Western
America : Jour. Geology, v. 9, p. 512-521.

1904, The comparative stratigraphy of the marine Triassic of Western
America : Calif. Acad. Sci. Proc., 3d ser., v. 1, p. 323-430.

Stille, Hans W., 1940, Einfiihring in den Bau Amerikas: 717 p., Berlin, Gebrueder
Borntraeger.

Stose, G. W., and Ljungstedt, O. A., 1932, Geologic map of the United States:
‘Washington, U. S. Geol. Survey. Scale 1: 2,500,000.

Swartz, C. K., and others, 1942, Correlation of the Silurian formations of North
America: Geol. Soc. America Bull,, v. 53, no. 4, p. 533-538.

* Uren, L. C., 1938, Economics and geology of the Rocky Mountain area: World
Petroleum, v. 9, no. 8, p. 3449 ; no. 9, p. 50-64 ; no. 10, p. 46-62.

Ver Wiebe, W. A, 1930, Ancestral Rocky Mountains: Am. Assoc. Petroleum
Geologists Bull,, v. 14, no. 6, p. 765-788.

* White, C. David, 1924, Permian of western America from the paleobotanical
standpoint : Pan-Pacific Sci. Cong., Australia, 1923, Proc., v. 2, p. 1050-1077.

* Williams, J. Steele, 1936, Stratigraphic sections and faunules of some western
Carboniferous formations at, or near, the type localities [abs.]: Geol. Soc
America Proc., 1935, p. 118-119.

1947, Mississippian-Pennsylvanian boundary problems in the Rocky Moun-

tain region: Jour. Geology, v. 36, p. 327-351, 1948; abs., Geol. Soc. America

Bull,, v. 58, p. 1280. .
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* Willis, Bailey, 1912, Index to the stratlgraphy of North America: U. S. Geol.
Survey Prof. Paper 71, p. 485486, 494-495.

ALBERTA AND BRITISH COLUMBIA

¢ Adams, F. D. and Dick, W. J, 1915, Discovery of phosphate of lime in the
Rocky Mountains: 36 p., Canada Comm. Conservation.

* Crockford, M. B. B, and Warren, P. S., 1935, The Cache Creek series of British
Columbia : Royal Soc. Canada Trans., 3rd ser., v. 29, sec. 4, p. 160.

* De Schmid, H. S., 1916, Investigation of a reported discovery of phosphate
1n Alberta: Canada Mines Br. Bull. 12, 38 p.

1917, A reconnaissance for phosphate in the Rocky Mountams and for
graphite near Cranbrook, B. C.: Canada Mines Br. Summary Rept., 1916,
p. 22-35.
‘Mathews, W. H., 1952, Mount Garibaldi, a supraglacial Pleistocene volcano 1n
Southwestern British Columbia : Am. Jour. Sci., v. 250, no. 2, p. 81-103.
Spence, H. 8., 1920, Phosphate in Canada, p. 104-105: Canada Mines Br. Rept.
396.

* Telfer, L., 1933, Phosphate in the Canadian Rockies: Canadian Inst. Mining
and Metallurgy Trans., v. 36, p. 566-605.

Warren, P. 8., 1927, Banff area, Alberta: Canada Geol. Survey Mem. 153. 94 p.

*

COLORADO

Barb, C. F., 1944, Hydrocarbons of the Uinta Basin of Utah and Colorado—
Review of geology and field work; with a section by Ball, J. D., Survey of
bitumen analyses and extraction methods: Colo. School Mines Quart., v. 39,
no. 1,115 p.

Bass, N. W., 1946, Subsurface mines of the Rangely anticline, Rio Blanco County,
Colo.: U. 8. Geol. Survey Oil and Gas Inv. Prelim. Map 67. Scale 1 in. to
about 14 mi. ’

" *Bench, B. M., 1945, The Rangely oil and gas field and Uinta Basin: Mines
Mag., v. 35, no. 10, p. 516-524, 532, 594, 596.

Boardman, Leona, and Brown, Annabel, 1948, Geologlc map index of Colorado
U. 8. Geol. Survey. Scale 1 750,000.

Burbank, W. 8., and others, 1935, Geologic map of Colorado: U. S. Geol. Survey,
in cooperation with Colo. Geol. Survey and Colo. Metal Mmmg Fund. Scale
1: 500,000.

Duncan, D. C., and Belser, Carl, 1950, Geology and oil-shale resources of the
eastern part of the Piceance Creek basin, Rio Blanco and Garfield Counties,
Colo.: U. 8. Geol. Survey Oil and Gas Inv. Map OM 119. Scale 1 in. to 8,000 ft.

Gale, H. 8., 1908, Geology of the I}angely oil district, Rio Blanco County, Colo.,
with a section on the water supply® U. 8. Geol. Survey Bull. 850, &1 p.

George, R. D., 1927, Geology and natural resources of Colorado: Boulder, Colo.,
Colo. Univ. Press p. 51.

* Hancock, B. T., 1925, Geology and coal resources of the Axial and Monument
Butte quadrangles, Moffat County, Colo.: U..S. Geol. Survey Bull, 757, p.
8-10. Map, scale 1: 62,500.

Hayden, F. V., 1877, Geological and geographical atlas of Colorado and portions
of adjacent territory: New York, U. S. Geol. Geog. Surv. Tarr.

* Pickering, W. Y., and Dorn, C. L., 1948, Rangley oil field, Rio Blanco County,
Colo.; in Structure of typical American oil fields, v. 3, p. 132-152: Tulsa,
Okla., Am. Assoc. Petroleum Geologists.

Roy, C. J., and Hussey, K. M., 1952, Mass wasting on Table Mountain, Fremont
County, Colo. ; Am. Jour. Sei., v. 250, no. 1, p. 35-45.
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* Sears, J. D., 1925, Geology and oil prospects of parts of Moffat County, Colo.,
and southern Sweetwater County, Wyo.: U. 8. Geol. Survey Bull. 751, p.
283-284, 314-318. Map, scale 1: 125,000.

*Thomas, C. R., and others, 1944, Structure contour map of the exposed rocks
of the Rangely anticline, Rio Blanco and Moffat Counties, Colo.: U. S. Geol.
Survey Oil and Gas Inv. Prelim. Map 7. Scale 1 in. to 1 mi.

- 1945, Structure contour maps of the Rangely anticline, Rio Blanco and
Moffat Counties, Colo.: U. 8. Geol. Survey Oil and Gas Inv. Prelim. Map 41.
Scale 1 in. to % mi.

United States Geological and Geographlcal Survey of the Territories, 1878
Atlas. Maps, geological and geographical, at various scales.

* Unterman, G. E., and Unterman, B. R., 1949, Geology of Green and Yampa vaer

_Canyons and vicinity, Dinosaur National Monument, Utah and Colorado:
Am. Assoc. Petroleum Geologists Bull., v. 33, no. 5, p. 683-694.

White, C..A., 1889, On the geology and physiography of a portion of north-
western Colorado and adjacent parts of Utah and Wyoming: U. S. Geol.
Suryeyﬁth Ann. Rept., p. 677-712. Map, scale 1 in. to 13 mi.

IDAHO

* Anderson, A. L., 1931, Geology and mineral resources of eastern Cassia County,
Idaho: Idaho Bur. Mines and Geology Bull. 14, p. 85-37, 96, 101-102, pls. 18,
19. Map, scale 1: 125,000.

1952, Multiple emplacement of the Idaho batholith: Jour. Geol. v. 60, no.
38, p. 255-265. .

Bell, R. N,, 1901, An outline of Idaho geology and of the principal ore deposits
‘of Lemhi and Custer Counties, Idaho: Internat. Mm Cong., 4th, Proc.,
p. 64-80.

Boardman, Leona, 1949, Geologic map index of Idaho U. 8. Geol. Survey. Scale,
1:750,000.

Breger, C. L., 1910, The salt resources of the Idaho-Wyoming border, with notes
on the geology: U. 8. Geol. Survey Bull. 430, p. 555—569 Map, scale 1
in. to 4 mi.

* Clabaugh, P. S., 1946, Permian phosphate deposits of Montana, Idaho, Wyo-
ming, and Utah: U. 8. Geol. Survey Strategic Minerals Inv. Prelim. Map
3-198. Scale 1:1,000,000.

*Condit, D. D., 1919, Oil shale in western Montana, southeastern Idaho, and,
adjacent parts of Wyoming and Utah: U. S. Geol. Survey Bull. 711, p. 1540,
'1920; abs., Wash. Acad. Sci. Jour. v. 9, p. 638.

. Doug]ass, Earl 1909, A geological reconnaissance in North Dakota, Montana,
and' Idaho; with notes on Mesozow and Cenozoic geology : Carnegie Mus.
Annals, v. 5, p. 211-288.

* Gale, H. 8., and Richards, R. W., 1910, Preliminary report on the phosphate
deposits in southeastern Idaho and adjacent parts of Wyoming and Utah:
U. 8. Geol. Survey Bull. 430, p. 457-5635. Maps, scale 1:62,500.

* Gardner, L 8., 1944, Phosphate deposits of the Teton Basin area, Idaho and
Wyoming: U. 8. Geol. Survey Bull. 944-A, p. 1-36. Maps, scale 1: 48,000.

Hayden, F. V., 1883, Geologic maps of portions of Idaho, Wyoming, and Utah:
U. 8. Geol. Geog. Survey Terr. 12th Ann. Rept. Scales, 1: 500,000, 1: 253,440.

*Idaho University, Phosphate Committee, 1938, The University of Idaho and.
the development of Idaho phosphates [progress dept.]: Xdaho Univ. Bull,,
v. 33, no. 2.
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*Richards, R. W., and Mansfield, G. R., 1911, Preliminary report on a portion of
the Idaho phosphate reserve: U. 8. Geol. Survey Bull. 470, p. 371-439. Maps,
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*Schultz, A. R., 1918, A geologic reconnaissance for phosphate and coal in south-
eastern Idaho and western Wyo. U. S. Geol.-Survey Bull. 680, 84 p. Maps,
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