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BIBLIOGRAPHY OF NORTH AMERICAN GEOLOGY
FOB 1921-1922.

By JOHN M. NIOKLES.

INTRODUCTION.

The bibliography of North American geology, including paleon 
tology, petrology, and mineralogy, for the years 1921 and 1922 con 
tains publications on the geology of the Continent of North America 
and adjacent islands and on Panama and the Hawaiian Islands. It 
includes textbooks and papers of general character by American au 
thors, but not those by foreign authors, except papers that appear 
in American publications.

The papers, with full title and medium of publication and explana- 
tory note if the title is not fully self-explanatory, are listed under 
the names of their authors, which are arranged in alphabetic order. 
The author list is followed by an index to the literature listed.

The bibliography of North American geology is comprised in the 
following bulletins of the United States Geological Survey: No. 127 
(1732-1892); Nos. 188 and 189 (1892-1900); No. 301 (1901-1905); 
No. 372 (1906-7); No. 409 (1908); No. 444 (1909); No. 495 (1910); 
No. 524 (1911); No. 545 (1912); No. 584 (1913); No. 617 (1914); 
No. 645 (1915); No. 665 (1916); No. 684 (1917); No. 698 (1918); and 
No. 731 (1919-1920).

A cumulation of these bulletins down to 1918, inclusive, consisting 
of an author list giving titles of papers and brief citations and an 
index, has been recently issued under the general title "Geologic 
literature on North America, 1785-1918," in two parts Part I, 
Bibliography (Bulletin 746), and Part II, Index (Bulletin 747).
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Academy of Natural Sciences of Philadelphia: Proceedings, vol. 73. Phila 
delphia, Pa.

^ Academy of Science of St. Louis: Transactions, vol. 24, nos. 1-8. St. Louis, Mo. 
Alabama Geological Survey: Report 1914-18, 1918-22; Bulletin no. 25; Museum

Paper no. 5, 6. Montgomery, Ala.
Alberta, Scientific and Industrial Research Council: First and Second annual 

, reports. Edmonton, Alberta.
American Academy of Arts and Sciences: Proceedings, vols. 56, 57. Boston,

Mass.
American Association of Petroleum Geologists: Bulletin, vols. 5, 6. 
American Institute of Mining Engineers: Transactions, vols. 65-67. New

York.
American Journal of Science, 5th ser., vols. 1-4. New Haven, Conn. 

^ American Mineralogist, vols. 6, 7. Menasha, Wis.
American Mining Congress: Reports of 23d and 24th Annual Conventions.

Washington, D. C.
American Museum of Natural History: Memoirs, new ser., vol. 3, pt. 3; Bulletin, 

\ vols. 43-45; American Museum Novitates, nos. 1-52. New York. 
\ American Naturalist, vols. 55, 56. New York:

1 American Philosophical Society: Proceedings, vols. 60, 61. Philadelphia, Pa. 
Annales de PalSontologie, t. 10, 12, fasc. 1-2. Paris. 
Annales des Mines, llth ser., t. 6-12; 12th ser., t. 1, 2. Paris. 

^ Annals and Magazine of Natural History, 9th ser., vols. 5-10. London. 
Appalachia, vol. 15, nos. 2, 3. Boston, Mass.
Arizona State Bureau of Mines: Bulletin, nos. 113-117. Tucson, Ariz. 

N Association of American Geographers: Annals, vols. 9, 10. New York, N. Y.
Bernice Pauahi Bishop Museum: Memoirs, vol. 8; Occasional Papers, vol. 7, nos.

10-14, vol. 8. Honolulu, Hawaiian Islands.
Boston Society of Natural History: Proceedings, vol. 36; Memoirs, vol. 6, no. 2; 

*> Occasional Papers, vol. 5, pp. 11-50. Boston, Mass. 
Botanical Gazette, vols, 71-74. Chicago, 111. 
British Columbia, Bureau of Mines: Annual Report of the Minister of Mines

for 1920, 1921. Victoria, B. C.
Buffalo Society of Natural Science: Bulletin, vol. 13, no. 2. Buffalo, N. Y. 
Bulletins of American Paleontology, vol. 8, nos. 34-36; vol. 9, nos. 37-39; vol.

10, no. 40. Ithaca, N. Y. 
. California Academy of Sciences: Proceedings, 4th ser., vol. 11. San Francisco,

Calif. 
^ California State Mining Bureau: Bulletin, nos. 89, 90. San Francisco, Calif.

California,- University of, Department of Geology: Bulletin, vol. 12, nos. 3, 5, 7, 
vol. 13, vol. 14, nos. 1-4. Seismographic Stations; Bull. no. 20; vol. 2, 
nos. 1, 2. Berkeley, Calif. 

\ Canada, Department of Mines, Mines Branch: Summary Report for 1920;
Bulletin, no. 33. Ottawa, Ont.

Canada, Geological Survey: Memoirs, nos. 122-132; Bulletin, nos. 31-36; Sum 
mary Report for 1920, 1921. Ottawa, Ont.
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Canadian Field Naturalist, vole. 35, 36. Ottawa, Ont.
Canadian Institute of Mining and Metallurgy: Transactions, vols. 23, 24. 
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Canadian Mining Journal, vols. 42, 43. Toronto and Montreal, Canada.
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Carnegie Museum: Annals, vol. 13, nos. 3-4', vol. 14; Memoirs, vol. 8, no. 3, 
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Coal Age, vols. 19-22. New York.
Colorado College Publications, Science ser., vol. 12, no. 16. Colorado Springs, 

Colo.
Colorado Geological Survey: Bulletin, nos. 16, 21, 22, 25, 26. Denver, Colo.
Colorado School of Mines: Magazine, vols. 11, 12; Quarterly, vols. 16, 17, 18, 

no. 1. Golden, Colo.
Colorado Scientific Society: Proceedings, vol. 11, pp. 275-366. Denver, Colo.
Connecticut Academy of Arts and Sciences: Transactions, vols. 25, 26, pp. 1-179. 

New Haven, Conn.
Denison University, Scientific Laboratories: Bulletin, vol. 19, pp. 225-329; vol. 

20, pp. 1-36. Granville, Ohio.
Deutsche Geologische Gesellschaft: Zeitschrift, Bd. 73, 74. Berlin, Germany.
Economic Geology, vols. 16, 17. Lancaster, Pa.
Elisha Mitchell Scientific Society: Journal, vols. 37, 38, nos. 1-2. Chapel Hill, 

N. C.
Engineering and Mining Journal, vols. 111-114. New York.
Engineers' Club of Philadelphia: Proceedings, vol. 38; Engineers and Engineer 

ing, vol. 1. Philadelphia, Pa.
Engineers' Society of Western Pennsylvania: Proceedings, vols. 37, 38. Pitts 

burgh, Pa.
Florida State Geological Survey: Thirteenth and Fourteenth Annual Reports, 

Tallahassee, Fla.
Franklin Institute: Journal, vols. 191-194. Philadelphia, Pa.
Geographical Journal,, vols. 57-60. London.
Geographical Review, vols. 11, 12. New York.
Geographical Society of Philadelphia: Bulletin, vols. 19, 20. Philadelphia, Pa.
Geological Magazine, vols. 58, 59. London.  
Geological Society of America: Bulletin, vols. 32, 33. New York.
Geological Society of London: Quarterly Journal, vols. 76, 77, 78. London.
Geologists' Association of London: Proceedings, vols. 32, 33. London.
Georgia Geological Survey: Bulletin, nos. 37-39. Atlanta, Ga.
Harvard College, Museum of Comparative Zoology: Bulletin, vol. 65, nos. 1-6, 

vol. 67, no. 7; Memoirs, vol. 43, pt. 3, vol. 47, no. 3. Cambridge, Mass.
Idaho, Bureau of Mines and Geology: Bulletin, nos. 4, 5; Pamphlet, nos. 1-4. 

Moscow, Idaho.
Illinois State Geological Survey: Bulletin, nos. 38, 42, 43 (extracts). Spring 

field, 111.
Indiana Academy of Science: Proceedings for 1920, 1921. Indianapolis, Ind.
Indiana, Department of Conservation, Division of Geology: Second Annual 

Report. Indianapolis, Ind.
Institution of Mining and Metallurgy: Bulletin, nos. 196-219. London.
Institution of Mining Engineers: Transactions, vols. 61-64. Newcastle upon 

Tyne, England.
Institution of Petroleum Technologists: Journal, vols. 7-8, nos. 25-34. London.
Iowa Academy of Sciences: Proceedings, vol. 27, Des Moines, Iowa.
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Iowa Geological Survey: Volume 27 (Annual report, 1916). Des Moines, Iowa. 
Japan, Imperial Earthquake, Investigation Committee: Bulletin, vol. 9, no. 3,,

vol. 10, no. 1. Tokyo, Japan. 
Journal of Geography, vole. 20, 21. Madison, Wis. 
Journal of Geology, vols. 29, 30. Chicago, 111.
Kansas Academy of Sciences: Transactions, vols. 29, 30. Topeka, Kans. 
Kansas State Geological Survey: Bulletin 7, 8. Lawrence, Kans. 
Kansas, University, Science Bulletin, vol. 13, nos. 1-15. Lawrence, Kans. 
Kentucky Geological Survey: 6th ser., vols. 2, 3, 5-8. Frankfort, Ky. 
Lake Superior Mining Institute: Proceedings, vol. 22. Ishpeming, Mich. 
Louisiana, Department of Conservation: Bulletin, nos. 8, 9, 11; Technical

Paper no. 1; Fourth Biennial Report. New Orleans, La. 
Mazarna, vol. 6, no. 2. Portland, Oreg.
Meddelelser om Gronland, H. 37; Bd. 60, 61. Copenhagen, Denmark. 
Mexico, Institute Geoldgico: Boletin, nos. 33, 37-39. Mexico City, D. F. 
Michigan Academy of Science: Report, 22d. Lansing, Mich. 
Michigan Geological and Biological Survey; Publications 29-32. Lansing,

Mich. 
Mining and Metallurgical Society of America: Bulletin, vols. 14, 15 (nos. 144-

157). New York.
Mining and Metallurgy (American Institute of Mining and Metallurgical Engi 

neers), nos. 169-192. New York.
Mining and Scientific Press, vols. 122, 123. San Francisco, Calif. 
Mining Congress Journal, vols. 7, 8. Washington, D. C. 
Mining Magazine, vols. 24-27. London. 
Mississippi State Geological Survey: Bulletin, no. 17; Eighth Biennial Report.

Jackson, Miss. 
Missouri Bureau of Geology and Mines: Biennial Report [1919-20]. Jefferson

City, Mo. 
National Academy of Sciences: Proceedings, vols. 7, 8; Memoirs, vol. 14, mem.

5; vol. 15; vol. 16, mem. 1-3; vol. 16, mem. 4. Washington, D. C. 
National Geographic Magazine, vols. 39-42. Washington, D. C. 
Natural History; the Journal of the American Museum, vols. 21, 22. New York. 
Nature, vols. 105-110. London.
Nautilus, vol. 34, nos. 3-4; vols. 35, 36, nos. 1, 2. Philadelphia, Pa. 
Neues Jahrbuch fur Mineralogie, etc., 1921, 1922. Stuttgart, Germany. 
New Jersey Geological Survey: Bulletin 21,22. Trenton, N. J. 
New York State Museum: Bulletin, nos. 223-242. Albany, N. Y. 
North Carolina Geological and Economic Survey: Biennial Report, 1919-20;

Bulletin, no. 28; Economic Paper, nos. 50-53; Circular, nos. 2-4. Raleigh,
N. C. 

Nova Scotia Institute of Science: Proceedings and Transactions, vol. 15, pt. 1.
Halifax, Nova Scotia.

Ohio Academj7 of Science: Proceedings, vol. 7, pts. 5, 6. Columbus, Ohio. 
Ohio Geological Survey: Fourth series, Bulletin, nos. 23-25. Columbus, Ohio. 
Ohio Journal of Science, vols. 21, 22. Columbus, Ohio. 
Oklahoma Geological Survey: Circular, nos. 10, 11. Norman, Okla. 
Ontario Bureau of Mines: Report, vols. 30, 31, pt. 3. Toronto, Ont. 
Oregon Bureau of Mines and Geology: Mineral Resources of Oregon, vol. 3,

no. 2. Corvallis, Oreg. 
Pacific Mining News of the Engineering and Mining Journal-Press, vol. 1,

nos. 1-8. San Francisco, Calif.
Palaeontologische Zeitschrift, Bd. 4. Berlin, Germany. 
Pan-American Geologist, vols. 37, 38. Des Moines, Iowa.
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Quebec, Mines Branch: Report on mining operations, 1920, 1921. Quebec,
Canada.

Rochester Academy of Science: Proceedings, vol. 6, nos. 2-4. Rochester, N. Y. 
Royal Society of Canada: Proceedings and Transactions, Third series, vols. 14-

16. Ottawa, Ont.
Science, new ser., vols. 53-56. New York. 
Scientific Monthly, vols. 12-15. New York. 
Scientific Society of San Antonio: Annual Report, 17th, 18th; Bulletin, no. 4.

San Antonio, Tex. 
Seismological Society of America: Bulletin, vols. 11, 12. Stanford University,

Calif.
Sierra Club Bulletin, vol. 11, nos. 2, 3. San Francisco, Calif. 
Smithsonian Institution: Smithsonian Miscellaneous Collections, vol. 67, no. 7,

vol. 72, nos. 8, 10-15, vol. 73, no. 1, vol. 74, nos. 2-4; Annual Report,
1919, 1920, 1921. Washington, D. C. 

Sociedad Cientifica "Antonio Alzate," Mem. y Rev., t. 35, nos. 5-12, .37, nos.
7-12, 38, nos. 11-12, 39, 40, 41, nos. 1-3. Mexico, D. F. 

Soci6t6 de Geographic de Quebec: Bulletin, vols. 15, 16. Quebec, Canada. 
South Dakota Geological Survey; Annual Report, 1920-22; Bulletin, nos. 10, 11;

Circular, nos. 8-10. Vermilion, S. Dak. 
Staten Island Institute of Arts and Sciences: Proceedings, vol. 1, pts. 1-3. Staten

Island, N. Y.
Tennessee State Geological Survey; Bulletin nos. 25, 26. Nashville," Tenn. 
Texas, University of, Bulletin, nos. 1859, 1860, 2129, 2132, 2230, 2232, 2239.

Austin, Tex.
Toronto, University of, Studies; Geological Series, nos. 12-14. Toronto, Ont. 
Torrey Botanical Club: Bulletin, vols. 48, 49. Lancaster, Pa. 
Torreya, vols. 21, 22. Lancaster, Pa. 
Tschermaks Mineralogische und Petrographische Mitteilungen, Bd. 33, 34,

35, H. 1-2. Wien, Austria. 
Tufts College Studies, vol. 5, nos. 2, 3 (Scientific series, nos. 40, 41, 42). Tufts

College, Mass. 
United States Bureau of Mines: Bulletin, nos. 167, 187-189, 192, 194, 195,

198-202, 205-207, 209, 210; Technical Paper, nos. 188, 228, 246, 248,
249, 251, 254, 255, 258, 260, 261, 263, 265, 268-270, 272, 275-282, 284-
288, 290-293, 295, 297-299, 301-303, 305-309, 311, 313, 318, 325. Wash-
ington, D. C. 

United States Geological Survey: Annual Report, 42d, 43d; Professional Papers
121, 122, 124, 128-131; Bulletins 679, 704, 706-709, 714-716, 719, 721, 722,
724-728, 730 (pts.), 731, 733, 734, 735 (pts.), 736 (pts.), 739 (pts.) 742;
Water-Supply Papers 447, 449, 450, 459, 460, 462, 463, 466, 468, 471,
475-484, 486, 487, 490 (pts.), 500, 507, 508; Geologic Atlas, folios 213, 214;
Mineral Resources, 1917-1921 (parts). Washington, D. C. 

United States National Museum: Bulletin, nos. 82, 100 (vols. 4, 5), 104, 112-118,
121, 122; Proceedings, vols. 59-61. Washington, D. C. 

Vermont Geological Survey: Report of the State Geologist for 1919-20; Bulletin
no. 23. Burlington, Vt.

Virginia Geological Survey: Bulletin, nos. 21, 22. Charlottesville, Va. 
Wagner Free Institute of Science: Transactions, vol. 9, pt. 2. Philadelphia, Pa. 
Washington Academy of Sciences: Journal, vols. 11, 12. Washington, D. C. 
Washington Geological Survey: Bulletin, nos. 21, 23, 25-27. Olympia, Wash. 
Western Society of Engineers: Journal, vols. 26, 27. Chicago, 111.
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West Virginia Geological Survey: County Reports, Nicholas County, Tucker 
County. Morgantown, W. Va.

Wisconsin Academy of Science, Arts, and Letters: Transactions, vol. 20. Madi 
son, Wis.

Wisconsin Geological and Natural History Survey: Bulletin, nos. 52 B, C, 53 
A, B, 54 A, C, 64. Madison, Wis.

Wyoming Geological Survey: Eleventh Biennial Report of the State Geologist; 
Bulletin 18. Cheyenne, Wyo.

Zeitschrift fur Gletscherkunde, Bd. 11, H. 3-5, Bd. 12, H. 1-2. Berlin, Germany.
Zeitschrift fur Praktische Geologic, Jg. 29, 30. Berlin, Germany.
Zeitschrift fur Vulkanologie, Bd. 6, H. 3, 4. Berlin, Germany.
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21, pp. 5-7, April'1; no. 22, pp. 5, 14-16; no. 24, pp. 8, 24-27, j 
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1328. (and Ross, C. S.). Peridotite dikes in Scott County, Arkansas: U. S. 
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1921.
1343. Status of our knowledge of Mesozoic pathology: Geol. Soc. America, 
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194-195, September 2, 1921.
1345. Historical sketch of paleopathology (abstract): Geol. Soc. America, 

Bull., vol. 33, no. 1, pp. 197-198, March 31, 1922.
1346. Disease and injury among fossil men and the beginnings of surgery: 
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p. 19, March 31, 1921.

1353. Coal; its properties, analysis, classification, geology, extraction, uses, 
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pp. 32-48, 4 figs., January-February, 1921.
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Alberta Continued. 
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Gold, silver, copper, lead, and zinc: Heikes, 757, 759.
Gold placers: Alien, 25.
Jerome district, Yavapai County: Reber, 1557.
Oil possibilities: Butler, 260. 

Holbrook area, northeastern Arizona: Hager, 704.
Sierrita Mountains, Pima County: Ransome, 1536.
Silver ores, Wickenburg: Bastin, 87.
Uranium and vanadium: Butler, 261.
Vanadium: Alien, 28. 

Historical geology.
Dos Cabezas Mountains, southwestern Arizona: Sarle, 1648.
Colorado River basin: Pack, 1441. , .
Correlation of Fort Apache formations: Reagan, 1^551.
Eocene glacial deposits, Fort Apache region: Reagan, 1555.
Fort Apache region, Eocene glacial deposits: Reagan, 1554.
General: Keyes, 1029.
Globe district: Schwartz, 1685.
Grand Canyon section: Keyes, 1040.
Holbrook area, northeastern Arizona: Hager, 704.
Jerome district, Yavapai County: Reber, 1557.
Lees Ferry region: Bryan, 228.
Lower Gila region: Ross, 1618.
Mazatzal quartzite, central Arizona: Wilson, 2147.
Mohave County: Reeside, 1568.
Nomenclature of formations: Keyes,.1036.
Northeastern Arizona: Moore, 1357.
Paleozoic, Grand Canyon: Noble, 1400. 

Mineralogy.
Bisbeeite, Grand Canyon: Rogers, 1612.
Ceruleoflbrite, Bisbee: Holden, 814.
Flagstaffite: Guild, 696;. identity with terpin hydrate: Guild, 695.
Globe district: Schwartz, 1685.
Meteorite, Navajo: Merrill, 1283. 

Paleontology.
Pleistocene Vertebrata, Anita, Coconino County: Hay, 736.
Turtle, Kinosternon arizonense: Gilmore, 645.
Vertebrates, San Pedro Valley: Gidley, 636. 

Physical geology.
Erosion and sedimentation, Papago country: Bryan, 227. 

Physiographic geology.
Colorado River basin: Pack, 1441.
Coon Butte, origin: Keyes, 984.
Meteor Crater: Campbell, 283; origin: Merrill, 1275.
Papago country: Bryan, 227. 

Arkansas. 
Areas described.

Batesville district: Miser, 1327.
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Arkansas Con ti nued. 
Economic geology.

Antimony, Scvier County: Mitchell, 1332. 
Diamond-bearing peridotite, Pike County: Miser, 1329. 
El Dorado oil field: Crider, 432; Heald, 750; Hull, 845, 849; Pratt, 1510; Teas, 1866; U. S. Geol. Survey,

1971; age of producing sand: Stephenson, 1804. 
Manganese, Batesville district: Miser, 1327. 
Wildcat wells, south-central Arkansas: Hull, 848. 

Historical geology.
Boring, Union County: U. S. Geol. Survey, 1971. 
El Dorado oil and gas field: U. S. Geol. Survey, 1971. 
Hot Springs area: Bryan, 229. 
Paleozoic: Miser, 1326. 
St. Peter sandstone: Dake, 450. 
South central Arkansas: Rubey, 1622. 

Mineralogy.
Pyrite and wavellite: Shannon, 1711. 

Physical geology.
Craterlets, east central Arkansas: Thomas, 1882. 
Peridotite dikes, Scott County: Miser, 1328. 

Underground water. 
Gage, Ellis County: Thompson, 1883. 
Hot Springs: Bryan, 229. ' 

Arsenic.
General: Heikes, 754, 758. 
Nevada, Toquima Range: Ferguson, 580. 

Artesian waters and wells. See Underground water. 
Arthropoda.

Eurypterida: Ruedemann, 1624. 0 
Arundel fauna, Maryland: Gilmore, 640. 
Asbestos.

Arizona: Alien, 26. 
California: Woolsey, 2195. 
General: Diller, 502; Sampson, 1642,1645. 
Quebec: RuKeyser, 1633. ; 

Black Lake: Hubbard, 839.
Bonaventure County, Weir Township: Harvie, 728. 

Asphalt.
General: Cottrell, 421, 422, 426. 
Humic acid origin: Haseman, 730. 
Kentucky: Jillson, 887. 
Trinidad: Milner, 1322. 

Associations, meetings.
Geological Society of America ,34th meeting, Amherst, 1921: Hovey, 826. 

Chicago meeting, 1920: Hovey, 825. 
Cordilleran section, March, 1921: Rogers, 1608. 

Mineralogical Society of America, first annual meeting, Chicago, 1920: Whitlock, 2104.
second annual meeting, Amherst, 1921: Whitlock, 2105; Anonymous, 2233. 

Paleontological Society, thirteenth meeting, Amherst, 1921: Bassler, 83. 
twelfth annual meeting, Chicago, 1920: Bassler, 80. 
Pacific coast section, tenth annual meeting: Stock, 1815. 

Society of Economic Geologists, Proceedings, 1920-21: Penrose, 1481. 
first annual meeting, Amherst, 1921: Ball, 67. 
first annual meeting, Chicago, 1920: Lewis, 1124. 
Chicago meeting, December, 1920: Anonymous, 2226. 

Asteroidea.
Hudsonasteridae: Raymond, 1541.
Macroporaster nylandori, Silurian, Maine: Raymond, 1541. 

Attitude of concealed bedded formations, determination of: Mead, 1257. 
Aux Vases sandstone, diastrophic aspects: Keyes, 1037. 
Aves.

Bermuda: Shufeldt, 1730.
Minerva saurodosis, Bridger formation, Wyoming: Wetmore, 2079. 
Rancho La Brea asphalt beds: Miller, 1307. 

Aztec mine, Baldy, New Mexico: Chase, 324. 
Bacteria, ancient: Moodie, 1339,1344. 
Balanocrinus, Tamaulipas, Mexico: Springer, 1787.
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Barite.
Mexico: Wittich, 2175. 

Barytes. See also Barite.
Canada: Spence, 1780.
General: Stose, 1834,1836,1839. 

Batholiths.
Orogenic batholiths: Barrel!, 72.
General: Barrell, 72. 

Bauxite.
General: Hill, 788, 791; Ladoc, 1080.
Origin: Nelson, 1387. 

Beaches. See also Shore lines; Terraces.
Manitoba, Upper Whitemotith area: Johnston ,917.

Winnipegosis area: Johnston, 917. 
Beauceville area, Quebec: MacKay. 1198. 
Bemis moraine: Leverett, 1122. 
Bentonite.

Ordovician, Tennessee, Kentucky, and Alabama: Nelson ,1387.
Tennessee: Nelson, 1386. 

Bermuda. 
Paleontology.

Avian remains: Shufeldt, 1730. 
Bibliography.

Alaska, petroleum: Martin, 1229.
Ammonite opercula: O'Connell, 1409.
Central America and West Indies: Vaughan, 1982.
Clark, W. B., writings: Clarke, 354.
Cone-in-cone: Tarr, 1860.
Cushing, H. P., writings: Kemp, 964. 0
Dana, J. D., writings: Pirsson, 1488.
Dominican Republic: Vaughan, 1985.
Emerson, B. K., writings: Keyes, 978.
Emerson, F. V., writings: Brigham, 199.
Georgia: Cave, 301.
Glacial period divisions: Osborn, 1428.
Guppy, R. J. L., writings: Harris, 723.
Hague, Arnold, writings: Iddings, 860.
Idaho: Campbell, 282.
Indiana, stratigraphy and paleontology: Comings ,439.
Iowa, Pleistocene: Cable, 266.
Jlllson, W. R., writings: Jillson, 893, 893.
Magnesite: Whitewell, 2121.
Manuscript bibliographies, list: Little, 1132.
Minnesota, Mesabi iron range: Niemi, 1398.
North American geology, 1919-1920: Nickles, 1396.
Oil shales: George, 628: Jillson, 887.
Packard, A. S., writings: Cockerell, 365.
Paleontology, Pacific coast: Merriam, 1270.
Pennsylvania, mineralogy: Gordon, 679.
Petroleum: Burroughs, 248.
Pre-Cambrian literature: Steidtmann, 1801.
Quicksilver: Evans, 568.
Saint John, 0. H., writings: Keyes, 973.
Stylolites, nature and origin: Stockdale, 1819.
Wright, G. F., writings: Upham, 1974. 

Biography.
Branner, J. C.: Jordan, 939; Keyes, 1000; Townley, 1916.
Call, R. E.: Keyes, 991.
Clark, W. B.: Clarke, 354.
Clarke, J. M.: Anonymous, 2229.
Cox, G. H.: McNutt, 1212.
Cushing, H. P.: Clarke, 357; Kemp, 964.
Dana, J. D.: Pirrson, 1488.
Emerson, B. K.: Keyes, 978.
Emerson, F. V.: Brigham, 199.
Guppy, R. J. L.: Harris, 723.
Hall, James: Clarke, 355.
Hague, Arnold: Iddings, 860.
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Biography Continued.
Hess, F. L.: Anonymous, 2231. 
James, Edwin: Keyes, 1034. 
Kemp, J. F.: Anonymous, 2232. 
Lilley, A. T.: Kindle, 1049. 
Lucas, A. F.: Goodrich, 671. 
Lyman, B. S.: Lyman, 1180. 
Miller, B. L.: Anonymous, 2241. 
Nuttall, Thomas: Keyes, 1016. 
Packard, A. S.: Cockerell, 365. 
Ransome, F. L.: Anonymous, 2230. 
Saint John, 0. H.: Keyes, 973.
Salisbury, B. D.: Chamberlin, 316; Keyes, 1020; Wrather ,2203, 
Ward, L. F.: Cape, 288. 
Winchell, H. V.: Anonymous, 2235. 
Wright, G. F.: Upham, 1974. 

Biplanation of earth's crust: Keyes, 992. 
Bismuth: Heikes, 754, 758. 
Bituminous sand, Alberta: Clark, 342, 343. 
Bituminous shales, Illinois: Barrett, 74. 
Black sands, Idaho: Shannon, 1702. 
Black shales, origin and composition: Thiessen, 1871. 
Blastoidea.

Orophocrinus stelliformis, growth stages: Bather, 93. 
Boraciferotis beds, formation: Keyes, 1013. 
Borax.

Colemanite deposits, origin: Foshag, 596. 
Nevada: Keyes, 1007.

Clarl^ounty: Noble,1399; Callville Wash: Gale, 619. 
Borings.

Alabama, northern: Semmes, 1696. 
Alberta: Alien, 17.

Fort McMurray: Allan, 16. 
Arkansas, Batesville district: Miser, 1327. 

south central: Rubey, 1622. 
Union County: U. S. Geol. Survey, 1971. 

Florida: Sellards, 1691. 
Fused cores: Ross, 1617. 
Illinois, District IV: Cady, 269. 

Edgington-Milan area: Savage, 1649. 
New Athens-Okawvillo area: Shaw, 1719. 

Kansas, Gove County: Lupton, 1179. 
Kentucky, Jillson: 887, 897. 

Caldwell County: Weller, 2062. 
Jackson Purchase region: Jillson, 890 
Nicholasville: Miller, 1301. 
Warren County: St. Clair, 1638. 
Webster County: Glenn, 653. 

Louisiana, northwestern: Hamill, 709. 
Metamorphosed core material: Wrather, 2200. 
Nebraska: Schramm, 1672. 
New Mexico: Carton, 467. 
Ohio: Panyity, 1455.
Oklahoma, Caddo County, Cement field: Reeves, 1569. 

central: Hughes, 843. 
Jefferson County: Robinson, 1603. 
southern: Hopkins, 821: Morgan, 1368. 

Ontario: Estlin, 566.
Tennessee, Waynesboro quadrangle: Miser, 1325 
Texas, Caldwell County: Sellards, 1695. 

McLennan County: Pace, 1437. 
Medina County: Liddle, 1128. 
north central: Goldman, 656. 
northeastern (part): Hopkins, 821 
Panola County: Sellards, 1694. ; 
Ranger oil field: Reeves, 1570. 
salt domes: Powers, 1504. 
Webb and Zapata counties: Sellards, 1692.

64264 24  11
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Botany, fossil. See Paleobotany. 
Brachiopoda.

Brooksina, Alaska: Kirk, 1052.
Derbya crassa, abnormal sculpture: Price, 1515.
Iowa, Hackberry stage: Fenton, 579.

Maquoketa shale: Bradley, 191. 
Lingula,antiquity: Keyes,1031. 
Oligocene, Antigua: Thomas, 1880. 
Pugnoides, Devonian, Iowa: Thomas, 1877. 
Spirifer: Butts, 262.
Stringocephalus burtoni, distribution: Kindle, 1044. 
Terebratula, Eocene, Maryland: Roberts, 1598. 

Branner, .1. C., biography: Jordan, 939; Keyes, 1000; Townley, 1916. 
Bridge River district, British Columbia: McCann, 1187,1188. 
British Columbia. 

Areas described.
Barkerville area: Johnston, 924. 
Bridge River area: McCann, 1187.
Coast and islands between Burke and Douglas channels: Dolmage, 512. 
Eutsuk Lake district: Brock, 201. 
Jervis Inlet region: Blanchard, 165. 
Kitzault Valley: Hanson, 718. 
Lardeau area: Bancroft, 71. 
Lasqueti Island: MacKenzie, 1201. 
North Thompson valley, Kamloops district: Uglow, 1957. 
Peace River district: Spieker, 1784. 
Salmon River district: Schofleld, 1666; Young, 2223. 

Economic geology.
Cariboo district: Johnston, 927. r . 
Coal, Vancouver Island: MacKenzie, 1203. 
Coast Range ore deposits: Brewer, 197. 
Copper, Lasqueti Island: MacKenzie, 1201. 
Coquihalla area: Cairnes, 272. 
Crowsnest Pass coal field: Strachan, 1842. 
Elk River valley: Marshall, 1227. 
Eocene coal basin, Chu Chua: Uglow, 1959. 
Epsomite, Ashcroft: Walker, 2006. 
General: Robertson, 1600,1601. 
Gold, Barkerville area: Johnston, 924, 925. 

Bridge River area: McCann, 1187,1188.
coast and islands between Burke and Douglas channels: Dolmage, 512. 

Limonite, Taseko Valley: MacKenzie, 1199. 
Marble Bay mine, Texada Island: Dolmage, 511. 
Mineral deposits: Wilson, 2154.
Mining industry, 1920: Robertson, 1600; 1921: Robertson, 1601. 
Oil possibilities, Peace River district: Spieker, 1784. 
Ore deposits: Schofield, 1664,1666. 
Placers, Cariboo district: Johnston, 927, 928. 
Platinum: Uglow, 1956. 
Portland Canal district: Wilhelm, 2129. 
Quartz veins, Barkerville, Cariboo district: Uglow, 1960. 
Salmon River district: Schofield, 1662. 
Similkameen district: Campbell, 276. 
Stewart district: Campbell, 277. 
Vancouver Island, west coast: Dolmage, 509. 

Historical geology. 
Barkerville district: Uglow, 1960. 
Bridge River district: McCann, 1188.
Oambro-Ordovician section, Beaverfoot Range: Burling, 245; Mount Robson area: Burling, 243. 
Coquihalla area: Cairnes, 272. 
Elk River valley: Marshall, 1227. 
Eocene coal basin, Chu Chua: Uglow, 1959. 
Fraser River canyon: Camsell, 284. 
Geological mapping: Dolmage, 510.
Lower Cambrian, southeastern British Columbia: Schofield, 1665. 
Pleistocene, Vancouver Island: Berry, 148.
Pre-Cambrian and Cambrian, southeastern British Columbia: Schofield, 1667. 
Pnrcell Range and Rocky Mountains, relations: Burling, 244.
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British Columbia Continued. 
Historical geology Continued.

Rocky Mountain region: Schofield, 1663.
Rocky Mountain trench: Shepard, 1727.
Salmon River district: Schofield, 1662.
Silurian tillite: Shepard, 1725.
Sooke formation, Vancouver Island: Cornwall, 416.
Taseko Lake-French Bar Creek: MacKenzie, 1200.
Taseko Valley: MacKenzie, 1199.
Upper Peace River region: McLearn, 1210.
Vancouver Island, coal measures: MacKenzip, 1203.

west coast: Dolmage, 509. 
Mineralogy.

"AUemontite," Atlin: Walker, 2013.
Bornite, cleavablc, Usk: Walker, 2011.
Bornite-chalcopyrite intergrowth, Legate Creek: I'glow, 195*.
Camscllitc, Douglas Lake: Ellsworth, 557.
Copiapite, Liard Post: Walker, 2018.
Fibrofcrrite, Quatsino: Walker, 2019.
Iridosmine crystals, Ruby Creek, Atlin district: Gledhiti, G4£.
.Marble Bay mine, Texada Island: Dolmage, 511.
(>rthoclase, Penticton: Walker, 2007. 

Paleontology.
Ceratopyge fauna: Raymond, 1546.
Myadesma, Vancouver Island: Clark, 338.
Pseudocycas, Dunvegan sandstone, Moberly Lake: Berry, 142.
Sooke formation, Vancouver Island: Cornwall, 416. 

Physical geology. .
Bromley Glacier: Hayes in Bateman, 88.
Frazer River delta, sedimentation: Johnston, 922, 923. 

sandstone in delta, formation: Johnston, 920. 
stratification: Johnston, 926.

Rocky Mountain trench: Shepard, 1726. 
Physiographic geology.

Oordilleran ice sheet: Read, 1550.
Krascr River canyon: Camsell, 284.
Fraser River delta: Johnston, 921, 922.
(Jlacial deposits, Vancouver region: Johnston, 919.
Uewellyn Glacier: Read, 1560.
Pleistocene oscillations of sea level, Vancouver region: Johnston, 918.
Purcell Range and Rocky Mountains, structural relation: Shepard, 1728.
Rocky Mountain trench, origin: Schofield, 1663. 

Brockville-Mallory area, Ontario: Wright, 2207. 
Bromine: Cottrell, 428; Insley, 861; Stone, 1828. 
Bryozoa.

Cyclostomata: Cann, 287.
General: Basslcr, S2.
Stones River group: Coryell, 417. 

Bubble impressions: Twenhofel, 1949. 
Building stone. Sec also Granite; Limestone; Sandstone; Stone.

Indiana: Logan, 1139,1141. 
Byrammarl, Mississippi: Cooke, 413. 
Cadmium: Siebenthal, 1733,1738. 
Calcium chloride: Cottrell, 428; Insley, 861; Stone, 1828. 
California. 

Areas described.
Cuyamaca region: Hudson, 840.
Mohave Desert, eastern part: Palmer, 1454.
Petahuna, Point Reyes, and Santa Rosa quadrangles: Dickerson, 497.
San Bernardino Mountains: Vaughan, 1979. 

Economic geology.
Ancient river-bed deposits: Ailing, 33.
Asbestos: Woolsey, 2195.
Chromite, Klamath Mountains: Diller, 503.
Ciervo oil field: Stalder, 1792.
Colemanlte deposits, origin: Foshag, 596.
Copper deposits, Engels, Phunas County, origin: Turner, 1942.
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California Continued. 
Economic yeology Continued. 

Dry placers, southern California: Htvley, 705. 
Gold, silver, copper, lead, and zinc: Yale, 2213, 2215. 2218. 
Kern County, northwestern: English, 562. 
Mineral production, 1920: Bradley, 192. 
Mineral resources: Hamilton, 707.
Nitrate deposits, Amargosa region, southeastern California: Noble, 1401. 
Oil and gas prospects, Buttonwillow, Kern County: Ferguson, 583. 
Oil fields: McLaughlin, 1208.

Los Angeles basin: Arnold, 44. 
Oil structures: Hill, 787. 
Petroleum: Vander Leek, 1976.

Kern County: .English, 562.
production decline: McLaughlin, 1207. 

Petroleum geology, development: Hamilton, 708. 
Phosphorus in California!! petroleum: Palmer, 1450. 
Tungsten ores: Hess, 777. 

Historical geology.
Bautista Creek Pleistocene: Frick, 613. 
Briones formation: Trask, 1917,1918. 
Cambrian Mohave Desert: (.'lark, 339. 
Imperial Valley: Augur, 54. 
Kern County, northwestern: English, 562. 
Los Angeles basin: Arnold, 44. 
Meganos group: Clark, 334; Dicfcersou, 4i)ti. 
f'ucnte formation: Chaney, 317. 
San Timoteo Pliocene: Frick, 613. 
Tertiary, correlation: dark, 335.  

marine: Clark, 336. 
Mineralogy.

Antimony, native, Kern County: Behre, 120. 
Calico Hills, San Bernardino County: Foshag, 601. 
Cristobalite: Rogers, 16iO. 
Ilsemannite, Shasta County: Cook, 404. 
Jurupaite, Crestmore: Eakle, 540. 
Merwinite, Crestmore: Larsen, 1095. « 
Meteorite, Owens Valley: Merrill, 1280,1284. 
Talc, Porterville: Foshag, 600. 
Troilite, Del Norte County: Eaklf, 541. 
Velardefiite. Tulare County: Shannon, 1710. 
Wulfenite, Lavic: Guild, 697. 

Paleontology.
Briones fauna: Trask, 191S. 
Chitons: Berry, 157.
Cretaceous, Santa Ana Mountains: Packard, 1446. 
Desmostylus, San Jose: Hannibal, 717. 
Diabelodon edensis: Osborn, 1434. 
Hipparion, Siestan, Berkeley Hills: Stock, 1817. 
Lampris zatima, Lompoc: Jordan, 937. 
Meganos group: Clark, 334. 
Megaptera, Lompoc: Kellogg, 957. 
Miocene fishes: Jordan, 938.
Mollusca, Pleistocene: Oldroyd, 1411; Santa Barbara: Van Winkle, 1977 
Olivella; Oldroyd, 1412. 
Peccary, Kancho La Brea: Merriam, 1271. 
Pinnipeds, Miocene and Pliocene: Kellogg, 956. 
Pleistocene Vertebrata, Bautista Creek: Friek, 613. 

McKittrick asphalt deposit:.Merriam, 1272,1274. 
Pliocene Vertebrata, San Timoteo:- Frick, 613. 
Pliopedia, Pliocene: Kellogg, 955. 
Puente flora: Chaney, 317.
JEtancho La Brea asphalt beds: Miller, 1307: flora: Chaney, 320. 
Sharks' teeth, Pliocene: Jordan. 941. 
Trigoniae: Packard, 1445.
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California Continued. 
Petrology.

Cuyamaca region: Hudson, 840.
Tridymit-orthoclase rock, Imperial County: Rogers, 1607. 

Physical geology. 
Crustal movements: Day, 483.
Differential movements, San Francisco Bay region: Louderback, 1164. 
Earthquake rifts, aerial observation: Willis, 2142. 
Earthquakes, Chittenden: Kemnitzer, 958.

Eagle Lake, Lassen County: Kemnitzer, 959.
Los Angeles, July, 1920: Taber, 1846.
registration: Bond, 169,170; MacElwane, 1196.
southern California, early records: Carpenter, 293.
1920: Palmer, 1448.
1921: Palmer, 1449.

Lassen Peak, volcanic activity, cause: Day, 482. 
Mobility of coast ranges: Lawson, 1100. 
Permian revolution: Finlay, 587. 
Salton Basin, fault features: Brown, 218. 
San Andreas rift: Willis, 2142. 

Physiographic geology.
Pleistocene lakes along Mohave River: Thompson, 18S4. 
Salton Basin: Brown, 218. 
Sierra Nevada: Muir, 1374. 
Yosemite Valley: Matthes, 1242. 

Underground water.
Water levels, southern California: Ebert, 547. 

Call, R. E., biography: Keyes, 991. 
Cambrian. See also Paleontology, Cambrian. 

Arizona: Keyes, 1029.
Grand Canyon: Noble, 1400.
northeastern, Holbrook area: Hager, 704. 

British Columbia, Beaverfoot Range: Burling, 245.
Kamloops district, North Thompson valley: Uglow, 1957.
Mount Robson area: Burling, 243.
Rocky Mountain region: Schofleld, 1663.
Rocky Mountain trench: Shepard, 1727.
southeastern: Schofleld, 1665,1667. 

California, Mohave Desert: Clark, 339.
San Bernardino Mountains: Vaughan, 1979. 

Iowa: Keyes, 1035.
Mackenzie, Mackenzie River district: Williams, 2140. 
Massachusetts, Essex County: Clapp, 329. 
Nevada, Manhattan district: Ferguson, 580. 
Newfoundland, western: Schuchert, 1678. 
New Jersey, Sussex County: Ries, 1596. 
New York, West Point quadrangle: Berkey, 131. 
Pennsylvania, southeastern: Stose, 1840. 
Quebec, Beauceville area: MacKay, 1198. 
Texas: Udden, 1953. 
Utah, Ophir district: Olmstead, 1413. 
Vermont, Braintree: Richardson, 1585.

northwestern: Keith, 951.
western: Gordon, 673. 

Virginia, western: Stose, 1841. 
Canada (general). <Sf e also names of provinces. 

Elementary geology: Coleman, 384. 
Field work of Geological Survey: Collins, 39S. 
Geological mapping of Cordillera: Dunn, 538. 
Geological survey, report: Collins, 396, 399.

report, 1919: Mclnnes, 1197. 
Mapping pre-Cambrian areas: Brace, 221 

A reas described.
Belcher Islands, Hudson Bay: Young, 2221. 

Kconomic geology.
Alkali deposits, western Canada: Cole, 379. 
Barytes: Spence, 1780.
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Canada Continued.
Economic geology Continued.

Coal: Gray, 684.
Coal fields, western, history of discovery: Dowling, 523.
Iron, Belcher Islands: Woodbridge, 2188; Young, 2221.
Mines Branch report: McLeish, 1211.
Oil possibilities, western Canada: Cowling, 51$.
Oil reserves: Arnold, 45.
Oil resources: Bowling, 522.
Peat: Anrep, 39.
Strontium: Spence, 1780.
Talc and soapstone: Spence, 1781.
Titanium: Eobinson, 1602. 

Historical geology.
Pre-Cambrian: Miller, 1308.

Sundry minerals: Anonymous, 2225. 
Paleontology. 

Sagenopteris: Berry, 156.
Stringocephalus burtoni, distribution: Kindle, 1044. 

Physiographic geology. 
Cordilleran ice sheet: Read. 1550. 
Cordilleras: Cowling, 525. 

Canal Zone. See Panama. 
Candelaria silver district, Nevada: Knopf, 1063. 
Carbonaceous shales, organic material: Rae, 1530. 
Carboniferous. See also Paleontology, Carboniferous. 

Alabama, Muscle Shoals area: Prouty, 1523.
Ocoee rocks: Prouty, 1521,1522. 

Appalachian coal measures, nomenclature: Ashley, 51. 
Arizona: Keyes, 1029.

Grand Canyon: Noble, 1400.
Grand Canyon section: Keyes, 1040.
Laes Ferry region: Bryan, 228.
northeastern: Moore, 1357; Holbrook area: Hager, 704.
northwestern: Reeside, 1568.
Papago country: Bryan, 227. 

Arkansas: Miser, 1326.
Batesville district: Miser, 1327.

Aux Vases sandstone, diastrophic aspects: Keyes, 1037. 
Barnett shale, central Texas: Moore, 1361. 
British Columbia, Bridge River area: McCann, 1187.

Coquihalla area: Cairnes, 272.
Taseko Lake-French Bar Creek: MacKenzie, 1200. 

Buried Permian mountain range, New Mexico and Colorado: Rich, 1580. 
California, Mohave Desert: Clark, 339. 
Chester formations, correlation: Ulrich, 1964. 
Chester series: Keyes, 1024,1037. 
Colorado, southwestern: Coffin, 376. 
Gleuu formation, north central Texas: Goldston, 667.

southern Oklahoma: Goldston, 667. 
Grassy black shales: Keyes, 1002. 
Idaho, southeastern: Kirkham, 1053. 
Illinois, Adams County, northeastern: Currier, 440.

Avon-Canton area: Savage, 1650.
District IV: Cady, 269.
Edgington-Milan area: Savage, 1649.
La Harpe and Good Hope quadrangles: Savage, 1651.
Morris quadrangle: Culver, 438.
New Athens-Okawville area: Shaw, 1719. 

Indiana: Cumings, 439.
Mississippian: Stockdale, 1819. 

Iowa, Stuart area: Tilton, 1908. 
Kansas: Aurin, 55; Moore, 1354; Rogers, 1613.

Covvley County: Elledge, 552.
Eldorado field: Fath, 572.
southeastern: Williams, 21'*!.
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Carboniferous Continued. 
Kentucky: Jillson, 897.

eastern, Buckhorn region: Jillson, 889; Mississippian: Butts, 262.
Golconda quadrangle: Weller, 2061.
Jackson Purchase region: Jillson, 890.
Monticello quadrangle: Foyles, 607.
Warren County: St. Clair, 1638.
Webster County: Glenn, 653. 

Maine, Portsmouth Basin: Wandke, 2026. 
Mexico, Coahuila, Permian: Bose, 168. 

' Missouri: Williams, 2135. 
Montana, Cat Creek oil field: Lupton, 1177.

central and eastern: Clapp, 330.
Crow Indian Reservation: Thorn, 1875.
Quadrant formation: Freeman, 610.
Soap Creek oil field: Thorn, 1872.
Sweet Grass Hills: Kemp, 961. 

Muscogee shales, western interior coal field: Keyes, 997. 
Nevada, Muddy Mountains region: Longwell, 1144,1146. 
New Brunswick, Moncton area: Wright, 2209. 
Newfoundland, Deer Lake district: Landell-Mills, 1085.

west coast: Brunton, 225.
western: Schuchert, 1678. 

New Mexico: Carton, 467.
eastern: Lee, 1102; Rich, 1583.
Rio Grande regions: Keyes, 1015.
Sandia Mountains: Ellis, 555. 

Nova Scotia, Cape Breton Island, Sydney district: Bell, 125.
Horton-Windsor district: Bell, 126. 

Ohio, Camp Sherman quadrangle: Hyde, 859.
Wayne County: Conrey, 403. 

Oklahoma: Aurin, 55; Rogers, 1613.
Ardmore quadrangle, Glenn formation: Goldston, 666.
Caddo County: Clapp, 331; Cement field: Reeves, 1569.
Carter County, Howitt oil field: Roark, 1597.
Healdton field, Carter County: Bartram, 77.
Jefferson County: Robinson, 1603.
northeastern: Williams, 2133.
Okmulgee district: Clark, 344; White, 2102. 

. Osage Reservation: Roundy, 1620.
Pontotoc series: Morgan, 1369.
southern: Burton, 255; Moore, 1355,1356.
Stanley shale: Honess, 816. 

Permian: Beede, 119; Keyes, 1023. 
Permian revolution: Finlay, 587. 
Pottsville formation, Ohio: Morningstar, 1371.
Red beds and faunas of the Appalachian and Kansas-Texas sections: Beede, 119. 
Talladega phyllite, Clay County, Alabama, age: Prouty, 1519. 
Talladega slates, Alabama: Prouty, 1520. 
Tennessee, Waynesboro quadrangle: Miser, 1325. 
Texas: Rogers, 1613; Udden, 1953.

Bend series and contiguous formations: Goldman, 659.
Burkburnett: Glenn, 651.
Coke County: Beede, 118.
Lacasa area, Ranger district: Ross, 1616.
north central, Pennsylvanian: Moore, 1358; Plummer, 1492.
Ranger oil field: Reeves, 1570.
Solitario uplift: Powers, 1501.
Wiles area, Ranger district: Dobbin, 506. 

Utah, Ophir district: Olmstead, 1413.
southern: Moore, 1362.
southwestern: Reeside, 1568.
Washington County: Bassler, 79. 

Virginia, Dickenson County: Giles, 638.
Russell County: Wentworth, 2070. 

West Virginia, Nicholas County: Price, 1517; Roger, 1573. 
Wyoming: Heald, 747.
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Cartography.
Canada, mapping pre-Cambrian areas: Bruce, 221.
Canadian Cordillera, geological mapping: Dunn, 538.
Field mapping for oil geologist: Warner, 2035.
Maps, a field method of reducing to scale: Armstrong, 42. 

Caves.
Cavern deposits in Permian: Udden, 1952.
Lehman Cave, White Pine County, Nevada: Hastings, 731.
Virginia, Shenandoah Valley: Anonymous, 2238. 

Cement materials.
General: Burchard, 238,241; Eckel, 549.
Indiana: Logan, 1140,1141. 

Central America. 
Economic geology.

Oil reserves: Redfleld, 1562.
Petroleum: Milner, 1323. 

Historical geology.
Geologic mapping: Vaughan, 1981.
Tertiary, correlation: Vaughan, 1982. 

Cephalopoda.
Ammonite evolution: Trueman, 1939.
Ammonite opercula, Cuba: O'Connell, 1409.
Ammonites, history: Diener, 499.
Arctic Ordovician aud Silurian: Foerste, 590.
Gastrioceras, coal measures, Iowa: Thomas, 1878.
Habits: Raymond, 1547.
Orthoceras, color bands: Ruedemann, 1624.
Primitive cephalopods, mode of life: Ruedemann, 1625.
Salterella, nature: Clark, 348.
Sex distinction: Ruedemann, 1624.
Spirulirostra, Mexico: Berry, 152.

Champlain sea, decreasing salinity southward: Goldring, 664. 
Changes of level. See also Beaches; Shore lines; Terraces.

British Columbia, Vancouver region, Pleistocene: Johnston, 918.
Causes, major: Ulrica, 1963.
Isostasy, relation of: Bowie, 183.
Mexico, coast regions: Wittich, 2178.
Newfoundland: Daly, 460; postglacial: Daly, 461.
Nova Scotia: Daly, 460.
Quebec, Anticosti Island: Twenhofel, 1945. 

Chemical analyses. See list, p. 243. 
Chert.

Definition: Glock, 654.
Origin: Price, 1516.
West Virginia: Price, 1516. 

Chromite.
Alaska, Keuai Peninsula: Gill, 639.
California, Klamath Mountains: Diller, 503.
General: Diller, 500; Sampson, 1643.
Maryland, northeastern: Knopf, 1065.
Montana, Stillwater and Sweet Grass counties: Wcstgate, 2077.
North Carolina: Lewis, 1125.
Oregon, eastern: Westgate, 2076. 

Klamath Mountains: Diller, 503.
Pennsylvania, southeastern: Knopf, 1065.
Washington: Pardee, 1458. 

Chronology in geology: Udden, 1951. 
Chitina Valley, Alaska: Mofflt, 1334. 
Chitons, fossil, of western North America: Berry, 157. 
Classification.

Fire clays: Parmelee, 1467.
Gypsum deposits: Wilder, 2128.
Igneous rocks: Pirsson, 1489.
Minerals, sulpho-salt: Wherry, 20S2.
Proboscidea: Osborn, 1424. 

Clark, W. B. biography: Clarke, 354. 
Clarke, J. M-, biography: Anonymous, 2229.
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Clay.
General: Middleton, 1298, 1299; Pies, 1593.
Georgia: Ries, 1593.
Illinois, refractory Qlays: Parmelee, 1468.
Indiana: Logan, 1141; Ries, 1593.
Kansas, Arkansas City: Teetor, 1867.
Kentucky: Ries, 1593,1594.
Mississippi: Ries, 1593.
North Carolina: Ries, 1593.
Ontario, Missinaibi River: Keele, 949.

northern: Keele, 946,947. 
Pennsylvania: Pa. G. S., 1478; Ries, 1593. 
Tennessee: Ries, 1593. 
South Carolina: Ries, 1593. 
United States: Ries, 1593. 

Climate, geologic. See Paleoclimatology. 
Climatic changes, nature and causes: Huntington, 854. 
Climatic environment of extinct animals, determination: Case, 29t>. 
Clinkertill: Dove, 517. 
Clinton iron ore, origin: Galloway, 622. 
Coal.

Age characteristics: Stevenson, 1814. 
Alaska: Evans, 567.

Matanuska field: Chapin, 322. 
Alberta, Drumheller district: Allan, 20. 
Anthracite, origin: Jeffrey, 873.
Anthracite basins, Pennsylvania, structural features: Kemp, 963. 
Atmospheric dust in coal: Glock, 655. 
British Columbia, Chu Chua, Eocene basin: Uglow, 1959.

Crowsnest Pass field: Strachan, 1842.
Kamloops district, North Thompson valley: Uglow, 1957.
Vancouver Island: MacKenzie, 1203. 

Canada: Gray, 684. 
Composition: Thiessen, 1869. 
Constitution: Stopes, 1830. 
Formation: Hackford, 702; Hixon, 798. 
General: Moore, 1353; Stevenson, 1813. 
Illinois, Avon and Canton quadrangles: Savage, 1650.

District IV: Cady, 269.
Edgington-Milan area: Savage, 1649.
low-sulphur coal: Cady, 271.
Milan quadrangle: Savage, 1649.
Morris quadrangle: Culver, 438.
New Athens-Okawville area: Shaw, 1719. 

Indiana: Logan, 1141.
coal seams, distribution: Logan, 1142. 

Iowa: Rice, 1579.
Isostatic adjustment in formation of coal beds: Kemp, 966. 
Kentucky: Campbell, 281; Jillson, 899.

eastern, Buckhorn region: Jillson, 889.
Webster County: Glenn, 653. 

Microscopic study: Thiessen, 1870. 
New Brunswick, Gloucester County: Young, 2220. 
New Mexico, Raton-Brilliant-Koehler area: Lee, 1105.

San Juan County: Bauer, 94. 
North Carolina, Triassic coal field: Pratt, 1507. 
North Dakota: Dove, 515. 
Ohio, Wayne County: Conrey, 403. 
Origin: Jeffrey, 872. 
Pennsylvania: Pa. G. S., 1478.

anthracite region: Parker, 1462. 
Saskatchewan, Souris field: Dowling, 520. 
Virginia, Dickenson County: Giles, 638.

Russell County: Weutworth, 2070. 
Washington: Shedd, 1723. 
West Virginia, Harrison, Thomas bed: Campbell, 280.

Nicholas County: Reger, 1573.
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Coal measures. See Carboniferous. 
Cobalt.

General: Hess, 779, 780, 783.
Oregon, Jackson County: Kellogg, 953. 

Cold Bay district, Alaska: Capps, 289. 
Colemanite, Clark County, Nevada: Noble, 1399. 
Colemanite deposits, origin: Foshag, 596. 
Collections.

Museum of Comparative Zoology, report 1921-22: Raymond, 1544; Sayles, 1651. 
Colloids in geologic problems: Hubbard, 838. 
Cellophane: Rogers, 1609. 
Color markings. Orthoceras: Ruedemann, 1624. 
Colorado.

Alkalies: Headden, 744.
Guidebook, Denver & Rio Graude Western route: Campbell, 279. 

Areas described.
Brilliant quadrangle: Lee, 1105.
Raton quadrangle: Lee, 1105.
Wagon Wheel Gap area: Larsen, 1096. 

Economic geology.
Boulder County, Ward region: Worcester, 2197.
Gold, silver, copper, lead, and zinc: Henderson, 770, 773.
Oil shales: George, 628; Jenson, 886; organic matter: Franks, 609.
Radium, uranium, and vanalium deposits: Coffin, 376; Hess, 782.
Silver enrichment, San Juan Mountains: Bastin, S6.
Southwestern Colorado: Coffin, 376.
Telluride area, San Miguel County: Hurst, 858. 

Historical geology.
Boulder County, Ward region: Worcester, 2197.
Buried Mountain range of Permian age: Rich, 1580.
Laramie beds, absence in southern Colorado: Keyes, 1025.
Moffat tunnel: George, 629.
Pawnee Creek beds, Weld County: Loomis, 1152.
San Juan region: Bastin, 86.
Southwestern Colorado: Coffin, 376.
Telluride area, San Miguel County: Hurst, 858.

Creedite, Creede quadrangle: Foshag, 595.
Quartz, Pikes Peak: Hawkins, 732. 

Paleontology.
Brachyruscus, Florissant: Cockerell, 371.
Fulgoridae, Eocene, Roan Mountain: Cockerell, 367.
Hepatica, Florissant: Ho\ve, 833.
Hyracodon: Troxell, 1929.
Insecta, Eocene: Cockerell, 366.
Laramie flora, Denver Basin: Knowlton, 1070.
Moth, Hydriomena, Florissant: Cockerell, 370.
Paleocene mammals, new genera: Matthew, 1247.
Palmoxylon cannoni, Denver: Stevens, 1812.
Pleistocene Vertebrata, Denver: Hay, 736.
Pliocene Mammalia, Yuma County: Cook, 406.
Ranunculus florissantensis: Cockerell, 369.
Sauropoda, Canyon City: Osborn, 1419.
Titanotheres, Huerfano formation: Osborn, 1418.
Trilophodon: Cook, 405. 

Physical geology.
Southwestern Colorado: Coffin, 376. 

Physiographic geology.
Glacial deposits, Pine River valley: Reagan, 1553,1556.
Moraines, Estes Park region: Wooster, 2196.
Mountain front: Vestal, 1988.
Peneplains, Front Range and Rocky Mountain National Park: Lee, 1108.
Baton mesas: Lee, 1103.
San Juan Mountains: Atwood, 53. 

Underground water.
Elbert, El Paso, and Lincoln counties: Coffin, 377.
Lincoln and Crowley counties: Tieje, 1906. 

Comagmatic regions: Washington, 2038; distribution: Washington, 2049.
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Commercial geology, world atlas: U. S. G. 8., 1967; water power: U. S. (.:. S., 190*. 
Concretions.

Indiana, Monroe County, Knobstone: Tucker, 1940. 
Ohio, Elyria, lake deposits: Hubbard, 837. 
Origin: Patton, 1474. 
Syngenetic origin in shale: Tarr, 1859. 

Cone-in-cone structure, origin: Tarr, 1859,1860. 
Conglomerate.

British Columbia, Silurian tillite: Shepard, 1725. 
Chemical study: Walker, 2010. 

Connecticut.
Guilford quadrangle: Foye, 605. 

Historical geology.
Southington-Granby area: Palmer, 1451. 
Triassic, southern Connecticut: Russell, 1636. 
Triassic structure, southern Connecticut: Longwell, 1148. 

Mineralogy.
Chatham cobalt mine: Shannon, 1706. 
Middletown area: Foye, 603. 
Trumbull tungsten mine: Shannon, 1708. 

Physical geology.
Shapes of beach pebbles, New Haven: Wentworth, 2074. 
Triassic fault, southern Connecticut: Russell, 1636. 
Triassic trough, origin: Foye, 606. 

Underground water. 
New Haven region: Brown, 219. 
Southington-Granby area: Palmer, 1451. 

Connecticut basin during the Newark epoch: Foye, 604. 
Conodonts, Genesee: Bryant, 230. 
Copper.

Alaska: Brooks, 205, 212.
Juneau and Ketchikan districts: Mertie, 1289, 

Arizona: Heikes, 757, 759.
Globe district: Schwartz, 1685. * 
Jerome district, Yavapai County: Reber, 1557. 
Pima district: Ransome, 1536. 
Warren district: Mitchell, 1330. 

British Columbia, Lasqueti Island: MacKenzie, 1201.
Texada Island, Marble Bay mine: Dolmage, 511. 

California: Yale, 2213,2215, 2218. 
Central States: Dunlop, 532, 534, 537. 
Colorado: Henderson, 770, 773.

Boulder County, Ward region: Worcester, 2197. 
Eastern States: Dunlop, 535. 
General: Jenison, 877, 879, 881. 
Idaho: Gerry, 631. 
Manitoba, Flinflon ore body: Wallace, 2021.

Maskwa River: McCanu, 1185. 
Montana: Gerry, 630, 633. 
Nevada: Heikes, 755.

Santa Fe district, Mineral County: Clark, 340. 
New Jersey, Belleville mine: Black, 162. 
New Mexico: Henderson, 768, 771.

Tyrone district: Paige, 1447. 
Oregon: Yale, 2213, 2216, 2219. 
Texas: Henderson, 769, 772. 
Utah: Heikes, 753, 756, 760. 
Washington: Gerry, 632. 
Wyoming: Henderson, 765, 767, 775. 

Coral reefs.
Tutuila, bearing on coral reef problem: ChamberUn, 307. 

Corals. See Anthozoa.
Cordilleran belt, Montana and Wyoming, structural features: Thooi, 1873. 
Cordilleran ice sheet: Read, 1550. 
Correlation.

Arizona, Fort Apache region: Reagan, 1551. 
northeastern: Moore, 1357.
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Correlation Continued.
California: Vander Leek, 1976.
Carboniferous: Beede, 119.
Central America and West Indies, Tertiary: Vaughan, 1982.
Chester formations: Ulrich, 1964.
Colorado River region: Longwell, 1147.
Cretaceous: Stanton, 1795,
Cretaceous-Tertiary boundary, vertebrate evidence as to: Matthew .1249.
Glacial stages: Osborn, 1428.
Iowa, Cambrian: Keyes, 1035.
Jackson and Vicksburg deposits, Mississippi and Alabama: Cooke, 413.
Lithology, subsurface: Goldman, 656.
Mesozoic and late Paleozoic, Montana and adjacent States: Clapp, 3-30.
Miocene: Olsson, 1414.
Mississippian: Butts, 262.
New York, Ordovician: Ruedemann, 1624.
Oklahoma, Okmulgee district: White, 2102.
Ordovician: Raymond, 1548.

Mississippi Valley: Dake. 450.
Pacific region, post-Cretaceous formation: Vaughan, 1983. 
Pennsylvanian formations: Glean, 653; McCoy, 1193,

Oklahoma and Texas: Goldston, 667. 
I're-Cambrian and Cambro-Ordovician: Berkey, 131. 
Tertiary, West Coast: Clark, 335,336. 
Texas Pennsylvanian: Plummer, 1492. 
West Coast Tertiary: Clark, 336. 
West Indies, Tertiary: Vaughan, 1986. 
Wyoming, oil-producing areas: Morgan, 1367. 

Corundum, North Carolina, Macon County: Gordon, 681. 
Costa Rica.

General: Branson, 19-t. 
Historical geology.

Miocene, northern Costa Rica: Olsson, 1414. 
Paleontology.  

Plantae, Tertiary: Berry, 138. 
Coteau des Prairies, glacial formations: Iveverett, 1121. 
Cox, G. H., biography: McNutt, 1212. 
Crazing of mountain massifs. Lower California: Keyes, 970. 
Cretaceous. See also Paleontology, Cretaceous. 

Alberta: Allan, 19. 
Drumheller district: Allan, 20. 
Kananaskis Lakes-Palliser River area: Marshall, 1228. 
Sheep River area: Slipper, 1751. 

Arizona: Keyes, 1029.
Papago country: Bryan, 227. 

Arkansas, south central: Rubey, 1622. 
British Columbia, Eutsuk Lake district: Brock, 201. 

Taseko Lake-French Bar Creek: MacKenzie, 1200. 
upper Peace River region: McLeara, 1210. 
Vancouver Island: Dolmage, 509; MacKenzie, 1203. 

California: Vander Leek, 1976. 
Kern County: 'English, 562. 

Cannonball fauna: Stanton, 1796.
Cavern deposits in Permian, western Texas: Udden, 1952 
Cheyenne sandstone, Kansas; Berry, 145. 
Colorado, southeastern: Coffin, 377.

southwestern: Coffin, 376.
Comanche succession, taxonomic rank: Stanton, 1797. 
Cretaceous-Tertiary boundary: Matthew, 1246,1249. 
Dakota formation: Gress, 687. 
Dakota sandstone problems: Stanton, 1795. 
Dominican Republic: Vaughan, 1985. 
Georgia: Teas, 1863. 
Idaho, southeastern: Kirkham, 1053. 
Illinois, southern: Parmelee, 1467. 
Iowa, southwestern: Keyes, 1014. 
Jamaica: Trechmann, 1919. 

Bsirrettia beds: Trechmann, 1920.
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Cretaceous Continued.
Kansas, western: Lupton. 1178.
Lance and Fort Union formations, age: Cross, 435; Knowlton, 1067; Schuchert, 1077,1681.
Laramie problem: Knowlton, 1070.
Louisiana, northwestern: Hammill, 709.
MacKenzie, Great Slave Lake region: Cameron, 274.

Mackenzie River region: Dowling, 524; WMttaker, 2118 
Manitoba, Turtle Mountain region: Dowling, 521. 
Mexico, Hidalgo, Atotonilco el Grande: Wittich, 2167.

Lower California: Barton, 466.
San Felipe formation: Stanton, 1794. 

Missouri, Dakota sandstone: Keyes, 989. 
Montana, Cat Creek oil field: Lupton, 1177.

central and eastern: Clapp, 330.
Crow Indian Reservation: Thorn, 1875.
Garfleld County: Thorn, 1874.
Soap Creek oil field: Thoin, 1872.
Sweet Grass Hills: Kemp, 961.

Nebraska, Sioux County, Agate anticline: Schramm, 1672. 
New Jersey: Mansfield, 1223. 
New Mexico: Darton, 467..

Raton-Brilliant-Koehler area: Lee. 1105.
Sandia Mountains; Ellis, 555.
San Juan County: Bauer, 94; Reeside, 1567. 

Oklahoma, southern (part): Hopkins, 821. 
Ontario, northern: Keele, 946, 947. 
Oregon, eastern: Buwalda, 264. 
South Dakota, Badlands: Ward,2J33

Black Hills: Keyes, 979.
Dewey County: Ward, 2034. 

Tennessee, Waynesboro quadrangle: Miser, 1325. 
Texas: Hill, 793; Udden, 1953.

Austin formation, San Antonio district: SelJards, 1693.
Caldwell County: Sellards, 1695.
Coke County: Beede, 118.
Johnson County: Winton, 2166.
Lacasa area, Ranger district: Ross, 1616.
McLennan County: Pace, 1437.
Medina County: Liddle, 1128.
northeastern (part): Hopkins, 821.
Panola County: Sellards, 1694.
Ranger oil field: Reeves, 1570.
salt domes: Powers, 1504.
Solitario uplift: Powers, 1501.
western: Baker, 59. 

Utah, southern: Moore, 1362.
Windrow formation, upper Mississippi Valley: Thwaites, 1905. 
Woodbine sand, Texas: Berry, 144. 
Wyoming, northwestern: Dake, 449.

Osage oil field, Weston County: Collier, 390. 
Crinoidea. See also Echinodermata. 

Balanocrinus: Springer, 1788. 
Devonian, Mackenzie: Springer, 1786. 
Dolatocrtnus and allies: Springer, 1785. 

Crustacea.
Apus, Permian, Oklahoma: Ruedemann, 1629. 
Caryocaris: Ruedemann, 1624. 
Nova Scotia, coal measures, Merostomata: Bell, 128. 

Cryolite: Davis, 468, 469, 470.
Cryptovolcanic structure, Adams County, Ohio: Bucher, 232. 
Crystallography.

Alabanuite, crystal structure: Wyckoff, 2211.
Apatite, epidote, and hematite from Rhode Island: Hawkins, 733.
Boulangerito, Idaho: Shannon, 1705.
Creedite, Colorado: Foshag, 595.
Datolite, Westfield, Massachusetts: Shannon, 1700.
Drawing crystals: Slawson, 1750.
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Crystallography Continued.
Inyoite, New Brunswick: Poitevin, 1493. 
Optical properties of minerals: Larsen, 1093. 
Orientite, Cuba: Hewett, 784.
Pucherite, pyrite, trichalcite, and wavellite: Shannon, 1711. 
Structure of crystals: Wyckoff, 2210. 
Vivianite, Idaho: Shannon, 1699. 
Whewellite: Wherry, 2086. 

Cuba. 
Economic geology.

Mineral resources: Suarez Murias, 1S43. 
Historical geology.

Jurassic, western Cuba: Brown, 216. 
Mineralogy.

Orientite: Hewett, 784. 
Paleontology.

Ammonite opercula: O'Conuoll, 1409. 
Gushing, H. P., biography: Kemp, 964. 
Cuyamaca region, California: Hudson, 840. 
Cycadeoids, monocarpy: Wielaud, 2123. 
Cystoidea. See also Echinodermata. 
Dakota sandstone problems: Stanton, 1795. 
Dana, J. D., biography: Pirsson, 1488. 
Decomposition of rocks. See Weathering. 
Definitions.

Chert: Glock, 654. 
Flint: Glock, 654. 

Deltas.
Fraser River, British Columbia: Johnston, 922, 923. 

age: Johnston, 921.
sandstone in delta, formation: Johnston, 920. 

Demonstration material in geology: Cleland, 362. 
Denudation. Sec Erosion. 
Deposition. See Sedimentation. 
Deposition of ores. See Ore deposits, origin. 
Des Moines ice lobe, map: Leverett, 1122. 
Devonian. See also Paleontology, Devonian. 

Alaska, Wrangell district: Buddington, 235. 
Arizona: Keyes, 1029.

Grand Canyon: Keyes, 1040; Noble, 1400. 
Arkansas: Miser, 1326.

Batesville district: Miser, 1327. 
British Columbia, Rocky Mountain trench: Shepard, 1727.

Taseko Lake-French Bar Creek: MacKenzie, 1200. 
Greenland, northwestern: Koch, 1074. 
Illinois, Edgington-Milan area: Savage, 1649. 
Indiana: Comings, 439. 
Iowa, Hackberry stage: Fenton, 579a. 
Kentucky: .Tillson, 897.
MacKenzie, Great Slave Lake region: Cameron, 274. 

lower Mackenzie Valley: Kindle, 1043.
Mackenzie River district: Bosworth, 173; Hume, 851; Whittaker, 2118; Williams, 2140. 

Minnesota: Stauffer, 1799,1800. 
Missouri: Branson, 193. 

Ozark region: Keyes, 1033. 
Ozark uplift, Devonian outlier: Bridge, 198. 

Nevada, Muddy Mountains region: Longwell, 1144,1146. 
New Brunswick, Mispec group: Matthew, 1244.

St. John: Matthew, 1243. 
Newfoundland, western: Schuchert, 1078. 
New York, Oriskany sandstone: Eaton, 545. 
Ohio, Camp Shennan quadrangle: Hyde, 859. 
Oklahoma: Schuchert, 1683.
Ontario, Pagwachuan, Kenogami, and Albany rivers: Williams, 2137. 
Quebec, Beauceville area: MacKay, 1198. 

Gaspe County, Lemieux township: Alcock, 12. 
Saint George: Clark, 349.
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Devonian Continued.
Tennessee, Waynesboro quadrangle: Miser, 1325.
Texas, Solitario uplift: Powers, 1501.
Virginia, western: Stose, 1841. 

Diamonds.
Arkansas, Pike County: Miser, 1329. 

Diastrophism.
Cause: Chamberlin, 309.
Megadiastrophism: Chamberlin, 311, 314; Jones, 936.
Self-compression of the earth as a problemjof energy: Chamberlin, 312. 

Diatomaceae.
Collection and preparation: Mann, 1218. 

Diffusion in silicate melts: Bowen, 175. 
Dikes.

Arkansas, Scott County, peridotite dikes: Miser, 1328.
Maine, Portsmouth Basin: Wandke, 2026.
New York, Ithaca region: Sheldon, 1724.
Vermont, Braintree: Richardson, 1585. 

Dinosauria. See Reptilia.
Dip and strike, determination: Longwell, 1145; Smith, 1773. 
Dip chart and protractor: Gaby, 617. 
Dislocation. See Faulting. 
District of Columbia. 

Historical geology.
Pleistocene deposits: Anonymous, 2240. 

Petrology.
Granites: Washington, 2046. 

Physical geology.
Earthquakes, registration: Tondorf, 1914,1915. 

Divide silver district, Nevada: Knopf, 1061. 
Dominican Republic.

Geological reconnaissance: Vaughan, 1985. 
Paleontology.

Mollusca, Tertiary: Pilsbry, 1487.
Plantae, Tertiary: Berry, 137. 

Drainage changes.
British Columbia, Rocky Mountain region: Schofleld, 1663.
Hudson-Champlain Valley: Stoller, 1825.
Indiana: Malott, 1216. 

Monroe County: Malott, 1215.
Kentucky, Frankfort area: Jillson, 892.
Mackenzie, River basin, postglacial lakes: Cameron, 275.
Maine, Androscoggin River: Crosby, 433.
Mississippi Biver: Leverett, 1120.
Missouri River: Greene, 685.
Missouri Valley: Todd, 1910,1911.
New Hampshire, eastern: Crosby, 433.
Ohio, Wayne County: Conrey, 403.
Ontario: Coleman, 386.

Drift deposits. See Glacial geology; Ice ages (ancient). 
DriftlessArea, erosional history: Trowbridge, 1921. 
Drumlins.

Origin: Millis, 1319. 
Dunes.

Indiana, northwestern: Cressey, 431. 
Dnstfall, March 19,1920: Winchell, 2159. 
Dynamic geology. See Physical geology. 
Dynamics of the lithosphere: Jones, 935. 
Earth.

Evolution: Hobbs, 800.
Planetesimal hypothesis: Chamberlin, 30S.
Self-compression: Chamberlin, 313. 

Age. 
Astronomical viewpoint: Brown, 217.
General: Duane, 530. .
(Jeological viewpoint: Chamberlin, 315. 
Paleontological viewpoint: Clarke, 361.
Radioactive point of view: Duane, 529.
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Earth Continued. 
Crust.

Antilles, fault troughs: Taber, 1847. 
Arcuate and lobate mountain structures: Taylor, 1861. 
California, coast ranges, mobility: Lawson, 1100. 
Composition: Washington, 2038. 
Condition: Putnam, 1524; Reid, 1578.
Deformation in Pacific and Atlantic regions contrasted: Hobbs, 804. 
Dynamics of the lithosphere, Jones, 935. 
Early conditions: Schuchert, 1675. 
Earthquake frequency: Cotton, 420. 
General: Coleman, 387. 
Isostatic adjustment: Borne, 185. 
Isostatic equilibrium: Wood, 2187. 
Lithosphere, tidal stresses: Cotton, 420. 
Localization of major geosyclines, cause: Bucher, 233. 
Major features of earth's surface: Diener, 498. 
Movements of crust: Leith, 1113. 
Edle of isostatic stress: Willis, 2143. 
Tertiary mountain building, cause: Taylor, 1862. 

Figure.
Changing sphericity of the earth: Keyes, 983. 
Diminishing rate of rotation, effects: Keyes, 985,1017. 
General: Keyes, 986. 

History.
Control zones of earth: Chamberlin, 310. 

Interior.
Earth's interior: Washington, 2038. 
Megadiastrophism: Chamberlin. 314; Jones, 936. 
Zone of flow: Hobbs, 803. 

Temperature.
Earth, temperature: Sayles, 1657. 
Fluids in wells, temperature: Lahee, 1083. 
Texas, Brazoria County, West Columbia field: Dartoti, 75. 

Earth history, trend: Blackwelder, 163. 
Earth movements. See Landslides. 
Earth sciences as the background of history: Merriam, 1268. 
Earthquakes. See also Seismology.

California, Chittenden: Kemnitzer, 958. 
Eagle Lake: Kemnitzer, 959. 
Los Angeles, July, 1920: Taber, 1846. 
registration: Bond, 169,170; MacElwane, 1196 
southern, early records: Carpenter, 293. 
1920: Palmer, 1448. 
1921: Palmer, 1449.

District of Columbia, registration: Tondorf, 1914,1915. 
Epicenters, location: Hodgson, 808. 
General: Mufloz Lumbier, 1376. 
Intensity of shock in alluvial areas: Vickery, 1989. 
Mexico, Orizaba: Friedlaender, 614. 
Utah, Elsinore: Pack, 1439. 
Washington, Dixie: Eby, 548. 
1918: Hodgson, 810.

Echinodermata. See Asteroidea; Blastoidea; Crinoidea; Cystoidea; Echinoidea. 
Echinoidea.

Anguilla, Neogene: Lambert, 1084. 
West Indies: Jackson, 863.

Ecology in interpretation of fossil faunas: Baker, 61.63. 
Economic aspects of geology: Leith, 1112. 
Economic geography, source book: Colby, 378.
Economic geology (general). For regional see particular States. See also Ore deposits, origin and the partic 

ular products.
Application of geology to mining: Billingsley, 159. 
Applied geology, scientific by-products: Smith, 1757. 
Coal, oil, and gas, natural resources: Johnson, 907. 
Croppings of ore deposits: Bateman, 91. 
Economic aspect: Porter, 1496.
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Economic geology Continued.
Economic geologists and literature: Bateman, 89.
Economic geology, relation to general principles of geology: Penrose, 1479.
Foramlnifera, use in determining underground structure: Cushman, 447.
General: Leith, 1112.
International mineral problems: Leith, .1114.
Mineral deposits, present tendencies in the study of: Lindgren, 1129.
Mineral resources: U. S. Geol. Survey, 1967.
Mining geology methods at Butte, Montana: Billingsley, 159.
Ore hunting: Campbell, 278.
Ore-hunting geology: Locke, 1137.
Profession of ore-hunting: Locke, 1136.
Quantitative methods in applied geology: White, 2090.
Scientific by-products of applied geology: Smith, 1757.
Society of Economic Geologists, Proceedings, 1320-21: Penrose, 1481.
Terminology of mineral deposits: Lindgren, 1130.
Textbook: Emmons, 561. 

Educational.
Demonstration material in geology: Cleland, 362.
Dip and strike, laboratory determinations: Turner, 1941. 

Eldorado oil and gas field, Butler County, Kansas: Fath, 572. 
Elephasjeflersonii: Osborn, 1429. 
Emerson, B. K., biography: Keyes, 978. 
Emerson, F. V., biography: Brigham. 199. 
Empire formation, Coos Bay, Oregon: Howe, 831. 
Engineering geology: Ries, 1592.

Catskill water supply: Berkey, 134.
New York, West Point quadrangle: Berkey, 131. 

Entelodonts, White Eiver Oligocene: Sinclair, 1745. 
Eocene. See Tertiary. 
Eolian action. See Wind work.
Epsomite lakes, British Columbia, Ashcroft: Walker, 2006. 
Erosion.

Arid regions: Fenneman, 576.
Chemical denudation of soils: Whitney, 2109.
General: Keyes, 987.

Eruptive rocks. Sec Igneous and volcanic rocks. 
Eskers.

Crevasse theory of origin: Prest, 1513.
Iowa, central: Smith, 1766.
Nova Scotia, Queens County, Middlefleld: Prest, 1513. 

Etching tests on pyrrhotite: Boydell, 190. 
Evolution.

Ammonite evolution: Trueman, 1939.
Arrested evolution: Buedemann, 1627; paleontology of: Buedemann, 1630.
General: Headstrom, 746; Keyes, 976; Mather, 1238; Moodie,1340.
Geologic evidence: Berry, 153.   :
Man: Baitsell, 58.
Orthogenesis: Osborn, 1426.
Pre-Cambrian life: Brooks, 213.
Primitive plants: Schuchert, 1675. 

Excursions.
New England intercollegiate geological excursion: Anonymous ,2239. 

Experimental investigations.
Accumulation of oil in sands: Emmons, 559.
Glacial anticyclone, mechanics: Hobbs, 799.
Movements of oil and water through sands: Mills, 1321.
Subsurface relationships in oil and gas fields, experimental studies: Mills, 1320. 

Faulting.
Alberta, Rocky Mountains: MacKenzle, 1202.
Anthracite basins, Pennsylvania: Kemp, 963.
Antilles, fault troughs: Taber, 1847,1848.
British Columbia, Bocky Mountain trench: Shepard, 1726.
California, Salton Basin: Brown, 218. 

  San Andreas rift: Willis, 2142.
Connecticut, southern, Triassic: Bussell, 1636.

64264 24  12
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Faulting Continued.
General: Chamberlin, 306.
Idaho, southeastern: Mansfield, 1222.
Isostatic compensation a cause of thrusting: Lawson, 1101.
Kentucky, Golconda quadrangle: Weller, 2061.
Massachusetts, Mount Toby, postglacial: Loomis, 1149.
Nevada, Muddy Mountain overthrust: Longwell, 1146.
New Mexico, Sandia Mountains: Ellis, 555.
New York, Cayuga Lake region: Long, 1143. 

West Point quadrangle: Berkey, 131.
Ontario, French River district, postglacial: Hobbs, 805. 

Sudbury nickel district: Hitchcock, 796.
Overthrusts and underdrags: Davis, 476.
Thrust faulting Keyes, 987.
Utah, Wasatch Mountains, Cottonwood district, thrust faulting: Calkins, 273.
Vermont, western: Gordon, 672.
Virginia, Russell Fork fault: Wentworth, 2067.
Wyoming, northwestern: Dake, 449. 

Field work.
Canada, mapping pre-Cambrian areas: Bruce, 221.
Compass: Plummer, 1491.
Dip and strike, determination: Smith, 1773.
Dip needle, use: Aldrich, 14.
Field mapping for oil geologist: Warner, 2035.
Field methods in petroleum geology: Lahee, 1082.
Kodak adapted for detail work in field: Wentworth, 2071.
Loose-leaf system for field maps and notes, Rich: 1582.
Recording machines: Dodge, 508.
Smitrrsonian: Smithsonian Inst., 1774,1775.
Subsurface contouring: Bloesch, 166. 

Feldspar.
General: Beach, 102,108; Katz, 942.
New York: Newland, 1391.
Ontario, Ottawa district: Davis, 471. 

Feldspars, mineralography: Ailing, 30. 
Fire clay.

Illinois: Parmelee, 1467.
Kentucky, eastern coal field: Ries, 1595, 

Fishes. See Pisces. 
Fissures. See Faulting. 
Flinflon ore body, Manitoba: Wallace, 2021. 
Flint.

Definition: Clock, 654. 
Florida.

State geologist, report: Gunter, 698,699. 
Economic geology.

Mineral production, 1919 and 1920: Gunter, 699.
Mineral resources, 1918: Gunter, 698.
Petroleum possibilities: Sellards, 169]. 

Historical geology,
General: Gunter, 700; Sellards, 1691. 

Paleontology.
Cetacea, phosphate beds: Alien, 24.
Foraminifera: Cushman, 444.
Gavial: Mook, 1348.
Mollusca, St. Lucie Canal: Johnson, 906.
Operculina and Heterostegina: Cushman, 442.
Sea cow, Metaxytherinm floridanum: Say, 738. 

Physical geology.
Humic-acid origin of asphalt: Haseman, 730. 

Physiographic geology.
Central Florida: Harper, 720. 

Fluorite, optical, southern Illinois: Pogue, 1494. 
Fluorspar.

Arizona: Alien, 27.
General: Alien, 27; Davis, 468, 469, 470^
Kentucky: Jillson, 887.
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Fluorspar Continued.
Mexico: Wittich, 2170.
Ontario, Madoc district: Wilson, 2150, 2153. 

Folding.
Anthracite basins, Pennsylvania: Kemp, 963.
Canadian Rocky Mountain front ranges: Keyes, 992.
Idaho, southeastern: Mansfield, 1222.
Siouan fold: Keyes, 992.
Wyoming: Ball, 66. 

Lost Soldier-Ferris district: Path, 573. 
northwestern: Dake, 449. 

Footprints.
Dinosaur tracks, Hamilton County, Texas: Wratlier, 2202.
Kansas, coal measures: Martin, 1234,1236. 

Foraminifera.
Byram marl, Mississippi: Cushman, 445.
Dictyoconus, Eocene, Haiti: Woodring, 2190.
Florida: Cushman, 444.
Mississippi, Mint Spring marl: Cushman, 446.
Operculina and Heterostegina: Cushman, 442.
Orthophragmina: Cushman, 443.
Use in determining underground structure: Cushman, 4-37. 

Formations. See Geologic formations. 
Fossil, use of term: Field, 584; Miller, 1300. 
Fossil forests.

Devonian forest, Catskill Mountains: Clarke, 3,'di. 
Fossils. See Paleontology. 
Fuller's earth: Middleton, 129", 1297. 
Fused cores: Ross, 1617. 
Galena limestone: Keyes, 99S. 
Garnet.

New York: Newland, 1391. 
Gas. Se.e Natural gas. 
Gastropoda. See also Mollusca.

Conularia rugosa, Lockport limestone, Hamilton, Ontario: l!\ov. 53!).
Costa Rica, northern, Miocene: Olsson, 1414.
Olivclla, California: Oldroyd, 1412.
Oregon, John Day region, Miocene: Hanna, 714.
Orthaulax: Cooke, 411.
Pleistocene, California: Oldroyd, 1411; Santa Barbara: Van \Vir.klo. l»77. 

Illinois: Baker, 62.
Texas, trails in Pennsylvania!! sandstones: Powers, 1502.
Trails: Raymond, 1545. 

Gems.
General: Stoddard, 1820,3821,1824.
United States National Museum collection: Merrill, 12M. 

Genesis of ores. See Ore deposits, origin. 
Geneva map area, Sudbury district, Ontario: Quirke, 1527. 
Geochemistry.

Colloids in geologic problems: Hubbard, 838.
Earth's crust, composition: Washington, 203S.
Humic acid origin of asphalt: Haseman, 730.
Igneous rocks, average chemical composition: Clarke, 353.
Invertebrates, inorganic constituents: Clarke, 352.
Kaolin, Indiana, origin: Bucher, 234.
Metasomatic processes in silicate rocks: Goldschmidt, W.V
Observatories, need for: Jaggar, 868.
Pacific volcanoes, chemistry: Washington, 2042.
Phosphorus in Californian petroleum: Palmer, 1450.
Platinum at high temperatures and pressures: Shaw, 1720.
Voleanism, chemical aspects: Alien, 21. 

Geographic distribution.
Bear family: Merriam, 1209.
Proboscidea: Osborn, 1424. 

Geographical cycle: Davis, 477. 
Geologic climate. 6Ve Paleoclimatology.
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Geologic formations, tables. For geologic formations described see list. p. 247. 
Albarta, Sheep River area: Slipper, 1751. 
Arizona: Keyes, 1029.

southwestern: Reeside, 1568. 
Arkansas, Batesville district: Miser, 1327. 
British Columbia, Bridge River area: McCann, 1187, 118S.

Kamloops district, North Thompson valley: Uglow, 1957.
Lasqueti Island: MacKenzie, 1201.
Peace River district: Spieker, 17S4.
Salmon River district: Scbofield, I860.
southeastern: Schofield, 1667. 

California: Vander Leek, 1976.
Tertiary: Clark, 336. 

Carboniferous: Beede, 119.
Central America and West Indies, Tertiary: Vaughan, 1982. 
Cretaceous: Gress, 687. 
Dominican Republic: Vaughan, 198r>. 

. Georgia: McCallie, 1184.
Gulf Coastal Plain: Sellards, 1691.
Idaho, southeastern: Kirkham, 1053.
Indiana: Cumings, 439.
Jamaica: Trechmann, 1919.
Kansas: Moore, 1354.
Kentucky, Golconda quadrangle: Weller, 2061.
Mackenzie, Great Slave Lake region: Cameron, 274.

lower Mackenzie valley: Kindle, 1043.
Mackenzie River district: Williams, 2140.

Mesozoic and late Paleozoic, Montana and adjacent States: Clapp, 300. 
Montana, Little Rocky Mountain region: Collier, 391. 
New Mexico: Barton, 467.

San Juan County: Bauer, 94.
Nova Scotia, Kings and Annapolis counties: Faribault, 570. 
Ohio, Camp Sherman quadrangle: Hyde, 859.

\Vayne County: Conrey, 403. 
Ontario, Brockville-Mallorytown area: Wright, 2207.

Pagwachuan, Kenogami, and Albany rivers: Williams, 2137.
Sudbury district, Geneva area: Quirke, 1527; Wanapitei Lake area: Quirke, 1528. 

Ordovician. Mississippi Valley: Dake, 450. 
Pennsylvania: Gordon, 679.
Pre-Cambrian and Cambro-Ordovk'ian: Berkey, 131. 
Quebec, Beauceville area: MacKay, 1198. 
South Dakota: Wilson, 2156. 
Tertiary, West Coast: Clarke, 335. 
Texas, north central, Pennsylvanian: Moore, 135S.

Ranger oil field: Reeves, 1570. 
Utah, southwestern: Reeside, 156\ 
Virginia, western: Stose, 1841. 
West Indies, Tertiary: Vaughan, 1986. 
Wyoming, Osage oil field, Weston County: Collier, 390. 
Yukon, Sixtymile and Ladue rivers area: Cockfield, 372. 

Geologic history.
Alaska, Goodnews Bay region: Harrington, 721.

York region: Steidtmau, 1802. 
Alberta, Rocky Mountains: MacKenzie, 1202. 
Arizona, Jerome district, Yavapai County: Reber, 1557.

lower Gila region: Ross, 1018.
northeastern, Holbrook area: Hager, 704.
Papago country: Bryan, 227. 

British Columbia, Bridge River area: McCann, 1187.
Fraser River canyon: Camsell, 284.
Kamloops district, North Thompson valley: Uglow, 1957.
Rocky Mountain region: Schofield, 1663.
Salmon River district: Schofield, 1666. 

California, Petaluma, Point Reyes, and Santa Rosa quadrangles: Dickerson, 497.
San Beraardino Mountains: Vaughan, 1979.
Tertiary: Clark, 336. 

Canadian Cordilleras: Dowling, 525.
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Geologic history Continued.
Central America and West Indies: Vaughan, 19S2.
Colorado Plateau region: AVillis, 2144.
Connecticut, Southington-Granby area: Palmer, 1451.
Dominican Republic: Vaughan, 1985.
General: Merriam, 1268.
Georgia, Macon area: Cooke, 412.
Idaho, southeastern: Mansfield, 1222.
Illinois, Edgington-Milan area: Savage, 1649-

La Harpe and Good Hope quadrangles: Savage, 1651.
Morris quadrangle: Culver, 438-
New Athens-Okawville area: Shaw, 1719. 

Mackenzie River basin: Dowling, 524, 526. 
Manitoba, pre-Cambrian: Alcock, 11.

Rice Lake and Oiseau River areas: Cooke, 415. 
Massachusetts, Connecticut Valley: Miller, 1309.

Essex County: Clapp, 329.
Mexico, El Oro and Tlalpujahua districts: Flores, 589. 
Mid-Continent oil field: McCoy, 1193. 
Mississippi Valley, Pleistocene: Leverett, 1120. 
Missouri River: Greene, 685. 
Montana, Sweet Grass Hills: Kemp, 961. 
Nevada, Muddy Mountains region: Longwell, 1144.

Santa F6 district, Mineral County: Clark, 340. 
New Brunswick, Moncton area: Wright, 2209. 
New Mexico, Mogollon district: Ferguson, 581.

Raton-Brilliant-Kochler area: Lee, 1105.
Sandia Mountains: Ellis, 555.
Tyrone district: Paige, 1447. 

New York, Catskill region: Berkey, 134.
West Point quadrangle: Berkey, 131. 

Ohio, Camp Sherman quadrangle: Hyde, 859. 
Oklahoma, southern: Moore, 1355. 
Ontario, northeastern, physiographic history: Collias, 307. 
Ordovician, Mississippi Valley: Dake, 452. 
Pebbles: Wentworth, 2068. 
Quebec, Gasp6 Peninsula: Coleman, 382. 
Texas, Lacasa area, Ranger district: Ross, 1616.

north central: Plummer, 1492; Pennsylvanian: Moore, l'55S.
Tarrant County: Hill, 787.
western: Baker, 59.

Triassic, southern Connecticut: Russell, 1636. 
Trinidad: Milner, 1322. 
Utah, Weber County: Pack, 1438. 
Wisconsin River, Pleistocene: MacClintock, 1190. 

Geologic mapping, western United States: Vaughan, 1981. 
Geologic maps.

Alabama, northern: Semmes, 1696. 
Alaska, Alaska Peninsula: Martin, 1229.

Cold Bay district: Capps, 289.
Cold Bay oil field: Martin, 1229.
Controller Bay or Katalla oil field: Martin, 1229.
Cook Inlet oil fields: Martin, 1229.
Goodnews Bay region: Harrington, 721.
Iniskin Bay district: Mofflt, 1336.
Kenai Peninsula, southwestern part: Gill, 639.
mineral resources: Brooks, 202.
Nenanacoalfield: Martin, 1231.
Nixon Fork district, Kuskokwim basin: Martin, 1230.
Salmon River district: Westgate, 2075.
Tuxedni Bay area: Moffit, 1335.
Wrangell district: Buddington, 235.
York region: Steidtman, 1802. 

Alberta, Drumheller district: Allan, 20. 
Arizona, Jerome district, Yavapai County: Reber, 1557.

Mazatzal Peak region: Wilson, 2147.
lower Gila region: Ross, 1618.
Papago country: Bryan, 227.
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Geologic maps Continued.
Arkansas, Batesville district: Miser, 1327.

Pike County, peridotite area: Miser, 1329. 
British Columbia, Bridge River, Lillooet district: McCann, 1187.

coast and islands: Dolmage, 512.
Kamloops district, North Thompson valley: Uglow, 1957.
Kitzault Valley: Hanson, 718.
Lasqueti Island: MacKenzie, 1201.
Peace River district: Spieker, 1784.
Taseko Lake-French Bar Creek: MacKenzie, 1200.
Taseko Valley: MacKenzie, 1199. 

California, Cuyamaca region: Hudson, 840,
Kern County: English, 562.
Point Reyes triangle: Dickerson, 497.
Salton Basin: Brown, 218.
San Bernardino Mountains: Vaughan, 1979.
Santa Rosa and Petaluma quadrangles: Dickerson, 497. 

Central States: Cumings, 439. 
Colorado (part): Campbell, 279.

Canyon City area: Osborn, 1419.
northwestern: George, 628. 

Connecticut, southern (part): Russell, 1636.
Southington-Granby area: Palmer, 1451. 

Dominican Republic: Vaughan, 1985.
Azua and Barahona provinces: Vaughan, 1985. 

Florida: Gunter, 700; Sellards, 1691. 
Georgia: McCallie, 1184.

sand and gravel deposits: Teas, 1863. 
Greenland: Boggild, 167.

northwestern: Koch, 1074. 
Guatemala: Redfleld, 1560. 
Gulf Coastal Plain: Miser, 1326. 
Haiti, central plain: Woodring, 2189. 
Idaho, Cranes Flat, Henry, and Lanes Creek quadrangles: Mansfield, 1221.

southeastern: Kirkham, 1053. 
Illinois, Adams County, northeastern: Currier, 440.

Avon-Canton area: Savage, 1650.
Edgington-Milan area: Savage, 1649.
La Harpe and Good Hope quadrangles: Savage, 1651.
Morris quadrangle: Culver, 438.
New Athens-Okawville area: Shaw, 1719.
oil and gas fields: Richardson, 1586. 

Indiana: Logan, 1141.
Knobstone cuesta region: Malott, 1214. 

Iowa, Hackberry stage: Fenton, 579a.
Stuart area: Tilton, 1908. 

Kansas, Butler County, Eldorado oil and gas field: Fath, 572.
Cowley County: Elledge, 552. 

Kentucky, Jackson Purchase region: Jillson, 890. 
Labrador, Komaktorvik Fiord: Coleman, 381,

Nachvak Fiord: Coleman, 381.
northeastern, and New Quebec: Coleman, 381. 

Louisiana: Glenk, 649.
oil and gas fields: Richardson, 1587. 

Mackenzie, Mackenzie basin: Cameron, 274.
lower Mackenzie valley: Kindle, 1043.
Mackenzie River district: Whittaker, 2118; Williams, 2140. 

Manitoba, Maskwa River nickel-copper deposits: McCann, 1185.
Oiseau River area: Cooke, 415.
Oswagan Lake-Burnt wood River area: Alcock, 7.
Rat River: Alcock, 8.
Rice Lake area: Cooke, 415.
Upper Whitemouth area: Johnston, 917.
Winnipegosis area: Johnston, 917. 

Massachusetts, central western: Miller, 1309.
Essex County: Clapp, 329.
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Geologic maps Continued.
Mexico, El Oro and Tlalpujahua districts: Flores, 589.

Lower California, Distrito Sur: Bustamante, 269; La Purisima region: Heim, 761 
Mid-Continent and north Texas oil regions: Rogers, 1613. 
Montana, Cat Creek oil field: Lupton, 1177.

central and eastern: Clapp, 330.
Philipsburg district: Pardee, 1459.
Philipsburg phosphate field;- Pardee, 1457.
Sweet Grass Hills: Kemp, 961. 

Nevada, Divide district; Knopf, 1061.
Manhattan district: Ferguson, 580.
Mills City tungsten district: Hess, 777.
Muddy Mountain overthrust: Longwell, 1146.
Muddy Mountains region: Longwell, 1144.
Santa Fe district, Mineral County: Clark, 340.
Toquima Range: Ferguson, 580, 582. 

New Brunswick, Moncton area: Wright, 2209. 
Newfoundland, west coast: Brunton, 225. 
New Hampshire, Hanover district: Merritt, 1288. 
New Jersey, greensand beds: Mansfield, 1223. 
New Mexico, Iron Mountain: Smythe, 1777.

Jornada del Muerto: Darton, 467.
Mogollon district: Ferguson, 581.
Raton-Brilliant-Koehler area: Lee, 1105.
Sandia and Manzano mountains and Sierra de los Pinos: Darton, 467.
Sandia Mountains: Ellis, 555.
San Juan County: Bauer, 94.
Tularosa Basin: Darton, 467..
Tyrone district: Paige, 1447.
Valencia and Socorro bounties (parts): Darton, 467. 

New York, Adirondacks: Newland, 1391.
Mount Marcy quadrangle: Kemp, 960.
New York City: Reeds, 1565.
West Point quadrangle: Berkey, 131.

North Carolina, Cherokee County, Nottely and Valley River belt: Bayley, 99. 
North Dakota, New Salem lignite field: Hancock, 711. 
Nova Scotia, Horton-Windsor district: Bell, 126. 
Ohio, Camp Sherman quadrangle: Hyde, 859.

Wayne County: Conrey, 403. 
Oklahoma: Reeves, 1569; Robinson, 1603.

Ardmore Basin: Goldston, 667.
Ardmore quadrangle: Goldston, 666.
Jefferson County: Robinson, 1603.
mineral resources: Oklahoma G. S., 1410.
oil and gas fields: TJ. S. G. S., 1970.
Okmulgee district: Clark, 344.
Osage Reservation: Roundy, 1620.
southeastern: Honess, 816.
southern: Moore, 1355.
southern (part): Hopkins, 821. 

Ontario: Nicolas, 1397.
Algoma district: Brunton, 224.
Algoma and Thunder Bay districts: Canada G. S., 286.
Black River area: Wright, 2204.
Blanche River area: Burrows, 253.
Boston-Skead area: Burrows, 252.
Morrisburg sheet: Wilson, 2146.
Schrelber-Duck Lake area: Hopkins, 824.
Sudbury district, Moncriefl and Hess townships: Q.uirke, 1527; Wanapitei Lake area: Cuirko. isa*.
Thunder Bay district: Tanton, 1854.
Timiskaming district, Kenogami Lake area: Cooke, 414.     

Larder Lake area: Cooke, 414. 
Round Lake area: Cooke, 414. 

Pennsylvania, oil and gas fields: Richardson, 1588. .. t .
western, oil and gas fields: Ashley, 50. . v. .. 

Quebec, Bcauceville area: MacTCay, 1198. .'.. '  ,  V
Gaspe County, Leinieux township: Alcock, 12.  ,.  i-
Gaspe Peninsula ( laciaH: Coleman. 385. .',;  
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Geologic maps Continued.
Recession of the last ice sheet in New England: Antevs, 40. 
South Dakota, Badlands: Ward, 2033.

Dewey County: Ward, 2034. 
Tennessee, Waynesboro quadrangle: Miser, 1325. 
Texas: Moore, 1358. 

Coke County: Beede, 118. 
Johnson County: Winton, 2166. 
Lacasa area, Ranger district: Ross, 1616. 
McLennan County: Pace, 1437. 
Medina County: Liddle, 1128.
north central, Pennsylvanian: Moore, 1358; Plummer, 1492. 
northeastern: Thompson, 1885. 
northeastern (part): Hopkins, 821. 
Solitario uplift: Powers, 1501. 
Wiles area, Stephens County: Dobbin, 506. 

Trinidad: Milner, 1322. 
United States, physiographic: Lobeck, 1133. 
Utah: Moore, 1362.

(part): Campbell, 279. 
Vermont, Braintree: Richardson, 1585. 
Virginia, Dickenson County: Giles, 638. 

Russell County: Wentworth, 2070. 
western: Stose, 1841.

Washington, mining districts: Patty, 1476. 
West Virginia, economic deposits: White, 2101.

Nicholas County: Reger, 1573.
Wyoming, oil and gas fields: Morgan, 1367; Richardson, 1589. 

Osage oil field, Weston County: Collier, 390. 
Rawlings and Sweetwater uplifts: Fath, 573. 

Yukon, Keno-Hill district: Cockfield, 373. 
Mayo district: Cockfield, 375. 
Sixtymile and Ladue rivers area: Cockfield, 372. 

Geologic time.
Chronology in geology: Udden, 1951. 
Glacial stages, time ratios: TJpham, 1975. 
Postglacial time, duration: Bruckner, 223. 
Recession of the last ice sheet in New England: Antevs, 40. 

. Taonurus, use in estimating geologic time: Galloway, 623 
Time divisions of glacial periods: Osborn, 1428. 

Geological surveys. See Surveys. 
Geomorphogeny. See Physiographic geology. 
Geomorphology. See Physiographic geology. 
Geomorphy. See Earth, figure. 
Geology, general: Peck, 1477.
Geology and geography in the United States: Mathews, 1239. 
Geology as a profession: Little, 1131.
Geology in partnership with American industry: Smith, 1758. 
Geophysics.

Diffusion in silicate melts: Bowen, 175. 
Geophysical investigations: Day, 481. 
Observatories, need for: Jaggar, 868. 
Pressure in magmas: Morey, 1364.

Geological Survey, historical sketch: Cave, 301.
Maconarea: Cooke, 412. 

Economic geology.
Clay: Ries, 1593.
Manganese, Cartersville district: Anonymous, 2224.
Mineral resources: Cave, 301.
Sand and gravel deposits: Teas, 1863. 

Historical geology.
General: McCallie, 1184. 

Mineralogy.
Lazulite, Graves Mountain, Lincoln County: Watson, 2056
Meteorite, Pitts, Wilcox County: McCallie, 11S3. 

Gilsonite.
Utah: Douglass, 513.
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Glacial anticyclones: Hobbs, 799, SOI; and in Visher, 1991. 
Glacial deposits.

Connecticut, Southington-Granby area: Palmer, 1451.
Correlation with Swedish time scale: De Geer, 485,486.
Iowa, northwestern: Lees, 1107. 

Glacial erosion.
Gouging of valleys by glaciers: Roberts, 1599. 

Glacial geology. See also Quaternary.
Alberta, Calgary: Burwash, 256.
Altamont moraine: Leverett, 1122.
Bemis moraine: Leverett, 1122.
British Columbia, Eutsuk Lake district: Brock, 201. 

Vancouver Island: Berry, 148. 
Vancouver region: Johnston, 919.

California, San Bernardino Mountains: Vaughan, 1979.
Cause of glaciation: McCabe, 1182; Manson, 1225.
Colorado, Estes Park region: Wooster, 2196. 

Pine River valley: Reagan, 1553,1556.
Connecticut Valley: Antevs, 40.
Coteau des Prairies, glacial formations: Leverett, 1121.
Glacial stages: Upham, 1975.
Idaho: Davis, 472.
Illinois, Alton: Leighton, 1110.

Edgington-Milan area: Savage, 1649.
La Harpe and Good Hope quadrangles: Savage, 1651.
Morris quadrangle: Culver, 438.
New Athens-Okawville area: Shaw, 1719.
northern: Leighton, 1109; differentiation of drift sheets: Leiphton, 1111. 

Indiana: Malott, 1216. 
Iowa: Cable, 266.

Ames, glacial tills: Smith, 1764.
Clarke County: Kay, 943.
Des Moines: Keyes, 1041.
lowan-Wisconsin borders: Cable, 268. 

Kansas, Kansas tills: Schoewe, 1661. 
Labrador, northeastern: Coleman, 381.. 
Lake Erie, preglacial outlet: Wright, 2205. 
Land-ice recession in New England: Antevs, 41. 
Manitoba, Seal-Churchill divide, terminal moraine: Alcock, 9.

Upper Whitemouth area: Johnston, 917.
Winnipegosis area: Johnston, 917. 

Michigan, northern peninsula: Leverett, 1119. 
Minnesota, drift sheets: Sardeson, 1647. 
Montana: Davis, 472.
Nebraskan and Kansan tills, Iowa: Kay, 945. 
New England: Anonymous, 2239. 
New Hampshire: Goldthwait, 669. 
New York, Mohawk-Hudson region: Stoller, 1825.

Mount Marcy quadrangle: Ailing, 29. 
' TuUy glacial scries: Von Engeln, 1995. 
Ohio, Camp Sherman quadrangle: Hyde, 859.

Wayne County: Conrey, 403. 
Quebec, Anticosti Island: Twenhofel, 1945.

Beauceville area: MacKay, 1198.
Gaspe Peninsula: Coleman, 385.

Recession of the last ice sheet in New England: Antevs, 40. 
Time divisions of glacial period: Osborn. 142S. 
Time of loess accumulation: Visher, 1993. 
Varve clay, New England: Antevs, 40. 
Vermont, Braintree: Richardson, 1585.

Lake Willoughby region: Jacobs, 865 
Washington, northern: Runner, 1635.

Spokane region: Large, 1092; Leverett, 1123; Spokane region: Pardee, 146C. 
Wisconsin, Driftless Area: MacClintock, 1190.

Ripon, gravel seam in limestone: Thwaites, 1904. 
Wisconsin ice sheet, ablation of eastern lobe: Cook, 409.
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Glacial lakes. See also Beaches; Shore lines; Terraces. 
Lake Missoula: Davis, 472. 
New York, Mount Marcy quadrangle: Ailing, 29. 
Ontario: Coleman, 386. 
Vermont, Lake Willoughby: Jacobs, 865. 

Glacial period. See Glacial geology. 
Glaciation, cycle of: Hobbs, 806. 
Glacieres.

Coudersport ice mine, Pennsylvania: Balch, 65. 
Glaciers,

Alaska, Kennecott Glacier: Bateman, 88,90. 
British Columbia, Bromley Glacier: Hayes in Bateman, 88. 
Cycle of glaciation: Hobbs, 806. 
Generai: Hobbs, 807. 
Mexico, Popocatepetl: Weitzberg, 2060. 

Glaucoiilte, association with unconformities: Goldman, 658. 
Goiconda quadrangle, Kentucky: Weller, 2061. 
Gold.

Alaska: Brooks, 205,212. 
Goodnews Bay region: Harriugton, 721. 
.Tuneau and Ketchikan districts: Mertie, 1289. 
Kuskokwim region: Martin, 1230. 
Seward Peninsula: Harrington, 722. 
Willow Creek district: Chapin, 323. 

Appalachians, southern: Frame, 608. 
Arizona: Heikes, 757,759. 

gold placers: Alien, 25.
British Columbia, Barkerville area: Johnstou, 925. 

Bridge River area: McCann, 1187,1188.
Cariboo district, Barkerville quartz veins: Uglow, 1960; Cedar Creek area; Johnstou, 928. 
coast and islands: Dolmage, 512. 
Coquihalla area: Cairnes, 272.
Kamloops district, North Thompson valley: Uglow, 1957. 

California: Yale, 2213, 2215,2218. 
ancient river-bed deposits: Ailing, 33. 
San Bernardino Mountains: Vaughan, 1979. 
southern: Haley, 705. 

Colorado: Henderson, 770,773.
Boulder County, Ward region: Worcester, 2197. 

Eastern States: Dunlop, 535. 
General: Dunlop, 533,536. 
Idaho: Gerry, 631. 
Indiana, placer gold: Hafer, 703. 
Manitoba, Elbow Lake: Wallace, 2023. 

Herb Lake region: Alcock, 10. 
northern: Gordon, 675. 
Rice Lake area: Cooke, 415. 
southeastern: DeLury, 491. 

Mexico, El Oro and Tlalpujahua districts: Flores, 589.
El Oro district, Mexico: Winchell, 2160. 

Montana: Gerry, 630,633. 
Nevada: Heikes, 755. 

Divide district: Knopf, 1061. 
Johnnie district: Labbee, 1079. 
Mineral County, Cedar Mountain: Knopf, 1062. 
Round Mountain district: Ferguson, 582. 
Santa Fe district, Mineral County: Clark, 340. 
Toquima Range: Ferguson, 580. 

New Mexico: Henderson, 768, 771. 
Colfax County, Aztec mine: Chase, 324. 
Mogollon district: Ferguson, 581. 
Sierra del Oro: Keyes, 1005. 

Nicaragua, Piz P/z district: Hawxhurst, 734.
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Gold Continued.
Ontario: Hopkins, 822, 823. >

Blanche Eiver area: Burrows, 253.
Boston-Skead area: Burrows, 252.
Goudreau area: Burrows, 249, 251.
Lightning River area: Knight, 1060.
Michipicoten district: Thomson, 1889.
Schreiber-Duck Lake area: Hopkins, 824.
Timiskaming district, Larder Lake area: Cooke, 414. 

Oregon: Yale, 2213, 2216, 2219. 
Quebec, Beauceville area: MacKay, 1198. 
South Dakota: Henderson, 764, 766, 774. 
Texas: Henderson, 769. 
Utah: Heikes, 753, 756, 760.

Ophir district: Olmstead, 1413. 
Washington: Gerry, 632. 
Wyoming: Henderson, 765, 767, 775. 
Yukon, Sixtymile and Ladue rivers area: Cockfleld, 372. 

Goodnews Bay region, Alaska: Harrington, 721. 
Grand Canyon. See Arizona. 
Granite.

Segregation granites: Lane, 1088. 
Graphic study of igneous rock series: Grout, 692. 
Graphite.

General: Beach, 101,105,110; Miller, 1305.
Origin: Ailing, 31; Clark, 345; Spence, 1779; Winchell, 2158.
Quebec: Spence, 1782.

Buckingham district: Eardley-Wilmot, 542. 
Graptolitoidea.

Glossograptus: Ruedemann, 1624.
Western North America: Burling, 242. 

Grassy black shales: Keyes, 1002. 
Gravel.

General: Beach, 109,113; Stone, 1826; Teas, 1863.
Georgia: Teas, 1863.

Great Basin ranges, origin: Davis, 474; Keyes, 1030. 
Great Basin region, physiographic history: Keyes, 1021. 
Greater earth: Chamberlin, 310. 
Greenland.

Geology: Boggild, 167. 
Economic geology.

Mineral resources: Ball, 68. 
Historical geology.

Northwestern Greenland: Koch, 1074. 
Ground water. See Underground water. 
Groundwork of diastrophism: Chamberlin, 309. 
Guatemala. 

Economic geology.
Petroleum possibilities: Redfleld, 1560. 

Historical geology.
General: Redfleld, 1560.

Guide Book, Denver and Rio Grande Western route: Campbell, 279. 
Gulf Coastal Plain salt domes, secondary intrusive origin: Matteson, 1241. 
Gumbo.

Iowa: Keyes, 1039.
Guppy, R. J. L., biography: Harris, 723. 
Gypsum.

General: Cottrell, 427.
Geology: Newland, 1392.
In Gulf coast salt domes: Barton, 76.
New York: Newland, 1391.
Occurrence and supply: Newland, 1393.
Origin and classification: Wilder, 2128. 

Hague, Arnold, biography: Iddings, 860. 
Haiti. 

Economic geology.
Oil possibilities, central plain: Woodring, 2189.
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H aiti Continued.
Historical geology. <  

Miocene, central plain: Woodring, 21S9.

Dictyoconus, Eocene foraminifer: Woodring, 2190.
Tertiary plants: Berry, 143. 

Hall, James, biography: Clarke, 355. 
Hasemanite: Haseman, 730. 
Hawaiian Islands.

Kaui: Hinds, 795, 
Mineralogy.
Aphthitalite, Kilauea: Washington, 2045.
Augite, Haleakala, Maui: Washington, 2048. 

Petrology.
Lavas, Hawaiian volcanoes: Washington, 2039,2040,2041. 

Physical geology.
Intrusive bodies at Kilauea: Powers, 1497.
Tectonic aspect of volcanic eruption: Wood, 2184.
Volcanic action: Meinzer, 1263.
Volcanic investigation: Jaggar, 867. 

Underground water.
Ground-water problems: Meinzer, 1262. 

Herb Lal i region, Manitoba: Alcock, 10. 
Hess, F. L., biography: Anonymous, 2231.
Historical geology (general). For regional see names of States. Sec also the different systems; Correlation; 

Geologic formations, tables.
Basal glauconite and phosphate beds: Goldman, 661.
Comauche succession, taxonomic rank: Stanton, 1797.
Cretaceous-Eocene transition: Cross, 436; Keyes, 980, 981; Knowlton, 1071; Matthew, 1251; Schuchert, 

1681; Stanton, 1796.
Cretaceous-Tertiary boundary: Matthew, 1246; vertebrate evidence as to: Matthew, 1249.
General: Parks, 1465; Smithsoniau Inst., 1774,1775.
Geologic mapping, western United States: Vaughan, 1981.
Initial deposits of a formation: Twenhofel, 1947.
Lance and Fort Union formations, age: Cross, 435; Knowlton, 1067; Schuchert, 1677.
Ivlid-Continent oil field, paleogeography and historical geology: McCoy, 1193.
Taconic revolution, evidence for examined: Clark, 346.
Yorkic: Keyes, 995. 

History, philosophy, etc.
Canada: Parks, 1465.
General: Benjamin, 129.
Geology: Gregory, 686.
Geology at Johns HopMns University: Keyes. 967.
Georgia, Geological Survey: Cave, 301.
Kentucky geological surveys: Jillson, 896.
New York, Adirondack region: Clarke, 357.
Ohio, geological survey: Mendenhall, 1267.
Paloontological research on Pacific coast: Merriam, 1270.
Statistical study of geologists: Mathews, 1239.
Textbooks of geology: Fairchild, 569. 

Honduras. 
Petrology.

Jade, Copan: Washington, 2050.
Obsidian, Copan: Washington, 2047. 

Huronian. See Pre-Cambrian.
Hyracodons, Big Badlands, South Dakota: Sinclair, 1746. 
Ice age. See Glacial geology. 
Ice ages (ancient).

Arizona, Fort Apache region, Eocene: Reagan, 1554,1555.
British Columbia, Silurian tillite: Shepard, 1725.
Cause: McCabe, 1182; Manson, 1226.
General: Coleman, 383; McCabe, 1182.
New Brunswick, St. John, Devonian: Matthew, 1243.
Oklahoma, Arbuckle and Wichita mountain regions, Pennsylvania!!: Weidman, 2059.
Ontario, pre-Cambrian glaciation: Coleman, 388.
Quebec, Levis, tillite: Sayles, 1655.
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Idaho.
Areas described.

Alturas quadrangle, Blaine County: Ballard, 70. 
Economic geology. 

General: Bell, 124.
Gold, silver, copper, lead, and zinc: Gerry, 631 
Mining industry, 1921: Campbell, 282. 
Oil possibilities: Heald, 752.

southeastern Idaho: Kirkmau, 1053. 
Quartzburg, Gold Hill mine: McDermid, 1194. 

Historical geology.
Igneous geology, southeastern Idaho: Mansfield, 1221. 
Snake River valley: Buwalda, 263. 

Mineralogy.
Black sands: Shannon, 1702. 
Boulangerite, Blaine County: Shannon, 1705. 
Ferroanthophyllite, Coeur d'Alene district: Shannon, 1C98. 
Galenobismutite, Boise County: Shannon, 1707. 
Garnet: Shannon, 1716. 
Gouge clays, mineralogy: Shannon, 1712. 
Ludwigite, Lemui Co.: Shannon, 1701. 
Owyheeite, Owyhee: Shannon, 1704. 
Trichalcite, Shoshone County, Shannon, 1711. 
Vivianite, Clearwater County: Shannon, 1699. 

Paleontology.
Payette flora: Chaney, 31S. 

Petrology.
Southeastern Idaho: Mansfield, 1221. 

Physical geology.
Rate of soil deposition, Palouse area: Peterson, 1484. 
Southeastern Idaho: Mansfield, 1222. 

Physiographic geology.
Features of glacial origin: Davis, 472. 

Igneous and volcanic rocks.
Alaska, Cold Bay district: Capps, 289.

Goodnews Bay region: Harrington, 721.
Salmon-Unuk River region: Mertie, 1290.
Tuxedni Bay area: Mofflt, 1335. 

Arizona, Jerpine district, Yavapai County: Reber, 1557.
lower Gila region: Ross, 1618.
Papago country: Bryan, 227. 

Average chemical composition: Clarke, 353. 
British Columbia, Bridge River area: McCann, 1187.

coast and islands: Dolmage, 512.
Eutsuk Lake district: Brock, 201.
Kamloops district, North Thompson valley. Uglow, I9.r>7.
Lasqucti Island: MacKenzie, 1201.
Salmon River district: Schofield, 1666. 

California, San Bernardino Mountains: Vaughan, 1979. 
Classification: Pirssou, 1489. 
Colorado, Boulder County, Ward region: Worcester, 2197.

southwestern: Coffin, 376.
Connecticut, Southampton-Granby area: Palmer, 1451. 
Density, average: Washington, 2049. 
District of Columbia: Washington, 2040. 
Dominican Republic: Vaughan, 1985. 
General: Washington, 2038. 
Graphic study of igneous rock series: Grout, 692. 
Greenland, northwestern: Koch, 1074. 
Idaho, southeastern: Mansfield, 1221. 
Igneous intrusion, after-effects: Kemp, 965. 
Magmatic differentiation: Vogt, 1994. 
Maine, Portsmouth Basin: Wandke, 2026. 
Massachusetts, Essex County: Clapp, 329.
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Igneous and volcanic rocks Continued.
Mexico, El Oro and Tlalpujahua districts: Flores, 589.

Hidalgo, Atotonilco el Grande: Wittich, 2167.
Lower California, La Purisima region: Heim, 761.
northeastern: Staub, 1798.
Puebla, San Juan de los Llanos: Wittich, 2169. 

Montana, Sweet Grass Hills: Kemp, 961. 
Nevada, Candelaria district: Knopf, 1063.

Divide district: Knopf, 1061.
Manhattan district: Ferguson, 580.
Mineral County, Cedar Mountain: Knopf, 1082.
Sound Mountain district: Ferguson, 582.
Santa Fe district, Mineral County: Clark, 340 

Newfoundland, west coast: Brunton, 225. 
New Hampshire, Hanover district: Merritt, 1288.

Portsmouth Basin: Wanclke, 2026. 
New Jersey, Beemerville: Aurousseau, 56. 
New Mexico, Mogollon district: Ferguson, 581.

Raton-Brilliant-Koehler area: Mertie, 1293.
Sandia Mountains: Ellis, 555.
Taylor Creek district: Hill, 780.
Tyrone district: Paige, 1447. 

New York, Mount Marcy quadrangle: Kemp, 966.
West Point quadrangle: Berkey, 131. 

Ontario, Timiskaming district, Larder Lake area: Cooke, 41 
Pennsylvania, Lebanon County, Ordovician: Gordon, 676. 
Quebec, Beauceville area: MacKay, 1198.

Gaspe County, Lemieux Township: Alcock, 12.
Monteregian Hills outliers: Howard, 829. 

Saskatchewan, Lake Athabasca region, norite rocks: Alcoc 
Texas, Medina County: Liddle. 1128.

Solitario uplift: Powers, 1501. 
Triangular representation: Johannsen, 902. 
Utah, Ophir district: Olmstead, 1413. 
Vermont. Braintree: Richardson, 1585. 
Virginia, Louisa County, lamprophyre dike: Watson, 2055. 
Yukon, Sixtymile and Ladue rivers area: Cockfleld, 372. 

Illinois.
Soils, DeKalb County: Mosier, 1372. 
Survey, report 1917-19; DeWolf, 495. 

Areas described.
Adams County, northeastern: Currier, 440. 
Avon quadrangle: Savage, 1650.
Canton quadrangle: Savage, 1650. 
Edgington quadrangle: Savage, 1649. 
Good Hope quadrangle: Savage, 1651. 
La Harpe quadrangle: Savage, 1651.' 
Milan quadrangle: Savage, 1649. 
Morris quadrangle: Culver, 438. 
New Athens quadrangle: Shaw, 1719. 
Okawville quadrangle: Shaw, 1719.

Bituminous shales: Barrett, 74. 
Coal, District IV: Cady, 269.

low-sulphur: Cady, 271.
Milan quadrangle: Savage, 1649. 

Fire clays: Parmelee, 1467. 
Fluorite, optical, southern Illinois: Pogue, 1494. 
Mineral resources: Barrett, 73. 
Oil and gas, Monroe County: Myh'us, 1377. 
Oil and gas fields, map: Richardson, 1586. 
Oil fields, influence of faulting: Wheeler, 2080. 
Petroleum: Collingwood, 393. 
Potash resources: Schroyer, 1674. 
Potash shales: Austin, 57; Union County: Krey, 1077. 
Pyrite: Cady, 270. 
Refractory clays: Parmelee, 1468. 
Wamac oil pool, Marion County: Wheeler, 2081.
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Illinois Continued. 
Historical geology.

Chester series: Ulrich, 1984.
Pleistocene: Baker, 64.
Pleistocene succession near^Alton: Leighton, 1110.
St. Peter sandstone: Dake, 450.
Windrow formation: Thwaites, 1905. 

Mineralogy.
Fluorite: Pogue, 1494. 

Paleontology.
Alton mammalian fauna, age: Leighton, 1110.
Mazon Creek: Hoodie, 1340.
Pleistocene Mollusca: Baker, 64.

Grundy County: Baker, 62. 
Physical geology.

Posten School structure, Monroe County: Mylius, 1378. 
Physiographic geology.

Drift sheets, northern Illinois: Leighton, 1109.
Driftless Area, erosional history: Trowbridge, 1921.
Glacial drift sheets, northern Illinois: Leighton, 1111.
Pleistocene succession near Alton: Leighton, 1110.

Impressions on rocks: Twenhofel, 1949. 
Inclusions in igneous magmas: Bowen, 179. 
Indiana.

Survey, report: Logan, 1138. 
Economic geology.

Building stones: Logan, 1139.
Cement materials: Logan, 1140.
Coal seams, distribution: Logan, .1142.
General: Logan, 1141.
Indianaite: Ries, 1593.
Kaolin, origin: Bucher, 234.
New Albany oil shale: Reeves, 1572.
Oil in middle Ordovician: Heald, 751.
Oil shale: Reeves, 1571.
Placer gold: Hafer, 703.
Petroleum: Bownocker, 188. 

Historical geology.
General: Cumings, 439. 

Physical geology.
Concretions in Knobstone, Monroe County: Tucker, 1940.
Planation stream piracy: Malott,51215.
Sphalerite in coal pyrite, Bicknell: Dove, 514.
Structural features: Visher, 1991.
Stylolites, nature and origin: Stockdale, 1819.
Widening of valleys by frost action: Culbertson, 437. 

Physiographic geology.
General: Malott, 1216.
Indian Creek, Lawrence County, subterranean phenomena^ Malott, 1217.
Knobstone cuesta region, southern Indiana: Malott, 1214.
Sand dunes, northwestern Indiana: Cressey, 431. 

Indianite, Indiana: Ries, 1593. 
Iniskin Bay district, Alaska: Mofflt, 1336. 
Insecta.

Colorado, Eocene: Cockerell, 366.
Fulgoridae, Eocene: Cockerell, 367.
Hymenoptera, earliest: Cockerell, 368.
Moth, Hydriomena, Florissant: Cockerell, 370.
Paleozoic insects, revision: Handlirsch, 712.
Wyoming, Eocene: Cockerell, 366. 

Intraforraational corrugated rocks: Miller, 1316. 
Intrusions. See also Dikes.

Hawaii, Kilauea: Powers, 1497.
Igneous intrusion, after-effects: Kemp, 965.
Virginia, Louisa County, lamprophyre dike: Watson, 2055.
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Invertebrates (general). See also the classes of invertebrates.
Inorganic constituents: Clarke, 352.
Ordovician, Ottawa region, Ontario: Wilson, 2145.
Pottsville fauna, Ohio: Morningstar, 1371.
Trenton fauna, Ontario and Quebec: Raymond, 1540.
Triassic, York County, Pennsylvania: Wanner, 2030.
West Virigina, Nicholas County: Price, 1517. 

owa. 
Areas described.

Pleistocene: Cable, 266. 
Economic geology.

Coal: Rice, 1579. 
Historical geology.

Cambrian: Keyes, 1035.
Cretaceous, southwestern Iowa: Keyes, 1014.
Drift sections, Des Moines: Keyes, 1041.
Glacial period: Kay, 944.
Hackberry stage of Iowa Devonian: Fenton, 579a. ,
Maquoketa shale: Bradley, 191.
St. Peter sandstone: Dake, 450.
Stuart area: Tilton, 1908.
Volcanic ash in glacial till: Keyes, 1041.
Windrow formation: Thwaites, 1905. 

Paleontology.
Beaver tooth, Des Moines: Thomas, 1879.
Brachiopoda, Maquoketa shale: Bradley, 191.
Gastriceras, Mystic: Thomas, 1878.
Hackberry fauna: Fenton, 579. i
Lime Creek shales, micropaleontology: Thomas, 1881. (
Proboscidean remains, Clarke County: Kay, 943. j
Pugnoides, Devonian: Thomas, 1877. ,'
Trilobites, St. Lawrence limestone: Walter, 2025. 

Physical geology.
Gumbo: Keyes, 1039. >
Nebraskan and Kansas tills: Kay, 945.
Sink hole, Pocahontas County: Cable, 267. /
Siouan fold: Keyes, 992. i 

Physiographic geology.
Ames, glacial tills: Smith, 1764.
Drift sheets, relation, Clarke County: Kay, 943.
Driftless Area, erosional history: Trowbridge, 1921.
Eskers, central Iowa: Smith, 1766.
Glacial deposits, Des Moines: Keyes, 1038.
Interglacial volcanic ash, Des Moines: Keyes, 972. 
lowan-Wisconsin borders: Cable, 268. 
Pleistocene: Cable, 266.
Valley gravels of northwestern Iowa: Lees, 1107. 
Webster County, eolian deposits: Smith, 1763. 

Underground water.
Conservation of underground water: Lees, 1108. 

Iron.
Alberta: Allan, 19.
Belcher Islands, Hudson Bay: Woodbridge, 2188; Youn?, 2221. 
Biwabik formation, origin: Gruner, 694. 
British Columbia, Taseko Valley: MacKenzie, 1199. 
Clinton iron ore, origin: Galloway, 622. 
General: Burchard, 239, 240. 
Indiana: Logan, 1141. 
Iron-depositing bacteria: North, 1405. 
Magnetites,'North Carolina, origin: Bayley, 97. 
Mesabi magnetic ores, origin: Grout, 691. 
Minnesota, Mesabi range: Gruner, 693. 
Montana, Sweet Grass Hills: Kemp, 961. 
New Mexico, Chupadera Mesa: Keyes, 1018. 

Iron Mountain: Smythe, 1777.
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Iron Continued.
New York: Newland, 13<tt. '

Adirondack Mountains, magnetite deposits: Miller, 1312, 1317; magnetic ores, sedimentary phases.- 
Nason, 1380.

Essex County, magnetic ores: Henry, 776. 
North Carolina, Lansing, magnetite-marble ore: Bayley, 98.

magnetite ores: Bayley, 96,100; Pratt, 1508.
brown hematite ores, western North Carolina: Bayley, 99. 

Ontario: Collins, 400; Knight, 1059.
Leeds County, hematite: Wright, 2207.
Michipicoten area: Collins, 395. 

Paragenesis of martite and magnetite: Newland, 1395. 
Pennsylvania: Pa. G. S., 1478. 
Tennessee, Waynesboro quadrangle: Miser, 1325. 
Virginia, Oriskany ores: Doak, 505. 
Washington: Jenkins, 884. 

Jsostasy.
Applications in geology: Kemp, 966. 
Cause of thrusting: Lawson, 1101. 
Comagmatic regions, distribution: Washington, 2049. 
Composition of crust, data from: Washington, 2038. 
Earth movements: Beid, 1578.
General: Bowie, 185; Hayford, 743; Keyes, 988; Wood, 2187. 
Geodetic data, results: Bowie, 181. 
Geological directrix: Keyes, 987. 
Gravity observations: Putnam, 1524. 
Minimum span of isostatic effect: Keyes, 982. 
Mountain formation: Burrard, 247. 
Ocean currents and isostasy: Bowie, 182. 
Relation to uplift and subsidence: Bowie, 183. 
Rock density: Washington, 2049. 
R61e of isostatic stress: Willis, 2143. 
Theory: Bowie, 184; Putnam, 1524. 
Weight of sedimentary rocks: Lane, 1090. 

Isostatic theory and applied geology: Keyes, 988. 
Jointing.

Mechanical interpretation of joints: Bucher, 231. 
Jamaica. 

Historical geology. 
Barrettia beds: Trechmann, 1920. 
Cretaceous and Tertiary: Trechmann, 1919. 

Paleontology.
Barrettia: Trechmann, 1920. 

James, Edwin, biography: Keyes, 1034. 
Jasperoid of Joplin district: Smith, 1772. 
Jurassic. See also Paleontology, Jurassic. 

Alaska, Cold Bay district: Capps, 289.
Iniskin Bay district: Mofflt, 1336.
Tuxedni Bay area: Mofflt, 1335. 

Arizona: Keyes, 1029.
Lees Ferry region: Bryan, 228.
northwestern: Reeside, 1568. 

British Columbia, Bridge River area: McCann, 1187.
Kitzault Valley: Hanson, 718.
Salmon River district: Schofield, 1662,1666.
Taseko Lake-French Bar Creek: MacKenzie, 1200.
Taseko Valley: MacKenzie, 1199.
Vancouver Island: Dolmage, 509. 

California, Kern County: English, 562. 
Colorado, southwestern: Coffin, 376. 
Cuba, western: Brown, 216. 
Idaho, southeastern: Kirkham, 1053. 
Montana, Cat Creek oil field: Lupton, 1177.

central and eastern: Clapp, 330.
Crow Indian Reservation: Thorn, 1875.
Soap Creek oil field: Thorn, 1872. '   
Sweet Grass Hills: Kemp, 961.

64264 24  13
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Jurassic Continued.
Nevada, Mineral County, Cedar Mountain: Knopf, 1062.

Muddy Mountains region: Longwell, 1144. 
New Mexico: Carton, 467. 
Utah, southern: Moore, 1362.

southwestern: Reeside, 1568. 
Kansas. 

Areas described.
Kansas City district: Elledge, 552. 
Eldorado oil and gas field, Butler County: Fath, 572. 

Economic geology.
Arkansas City district: Elledge, 552. 
Clay and shale, Arkansas City: Teetor, 1867.
El Dorado oil field, Butler County, Stapleton oil horizon, age: Fath,[574. 
Helium-bearing natural gas: Rogers, 1613.
Mid-Continent oil-field structures: Monnett, 1338; reflected buried hills: Powers, 1503. 
Natural gas, Eldorado field: Fath, 572. 
Oil and gas, central Kansas: Williams, 2134. 
Oil possibilities, western Kansas: Lupton, 1178. 
Oil sands, southeastern Kansas: Williams, 2133. 
Petroleum: Moore, 1354. 

Butler County: Uhrlaub, 1961. 
Eldorado field: Fath, 572. 

Sallyards oil field, structure: Berger, 130. 
Salt: Darton, 464.
Urschel oil pool, Marion County: Shea, 1722. 

Historical geology.
Boring, Gove County: Lupton, 1179. 
Dakota formation: Gross, 687. 
Granite ridge, buried: Moore, 1359. 
Metamorphic rocks, Woodson County: Twenhofel, 1944. 
Mid-Continent oil fields: Aurin, 55. 
Oil sands, southeastern Kansas: Williams, 2133.
Red beds and faunas of Appalachian and Kansas-Texas sections: Beede, 119. 
Western Kansas: Lupton, 1178. 

Paleontology.
Amphibian, upper coal measures: Martin, 1235. 
Anguillavus hackberryensis, Niobrara beds: Martin, 1233. 
Cheyenne sandstone flora: Berry, 145. 
Dakota fauna: Gross, 687. 
Footprints in coal measures: Martin, 1234. 
Onychopus (amphibian): Martin, 1236. 
Pleistocene Mollusca, Wallace County: Hanna, 715. 
Reptilia, Niobrara group, Logan County: Wiman, 2157. 
Vertebrates, collecting: Sternberg, 1809. 

Petrology.
Common rocks: Schmidt, 1660. 

Physical geology. 
Aqueous loess: Todd, 1909. 
Granite ridge: Powers, 1503.
Metamorphic rocks, Woodson County: Twenhofel, 1944. 
Sallyards oil field, structure: Berger, 130. 
Wamego anticline: Beede, 117. 

Physiographic geology.
Kansas tills, southernmost extension: Schoewe,'1661. 
Lacustrine beds near Atchison: Todd, 1910. 

Kaolin.
Alabama: Clark, 341. 
General: Ries, 1593. 
Indiana: Logan, 1141. 
North Carolina: Ries, 1593. 
United States: Ries, 1593. 

Kemp, J. F., biography: Anonymous, 2232. 
Kentucky.

Geological Survey, report: Jillson, 888.
Geological surveys, history: Jillson, 896.
Mammalian and human remains in caves: Miller, 1303.
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Kentucky Continued. 
Areas described.

Frankfort area: Jillson, 892.
Jackson Purchase region: Jillson, 890.
Warren County: St. Clalr, 1638.
Webster County: Glenn,-653. 

Economic geology.
Asphalt rock: Jillson, 887.
Clay: Hies, 1593,1594.
Coal: Jillson, 899.

Buckhorn region, eastern Kentucky: Jillson, 889. 
Webster County: Glenn, 653.

Coal formations: Campbell, 281.
Fire clay, eastern coal field: Ries, 1595.
Fluorspar: Jillson, 887.
Irvine oil district: St. Clair, 1637.
Mineral production: Jillson, 891.
Natural gas: Jillson, 887.
Natural gas conservation: Jillson, 900.
Oil and gas possibilities, Caldwell County: Weller, 2062. 

Jackson Purchase region: Jillson, 890.
Oil fields: Glenn, 650.
Oil shale: Alderson, 13; Jillson, 887.
Petroleum: Jillson, 887. 

eastern Kentucky: Jillson, 894. 
Warren County: St. Clair, 1638,1639. 

Historical geology.
Bentonite in Ordovician: Nelson, 1387.
Buckhorn region, eastern Kentucky: Jillson, 889.
Caldwell County: Weller, 2062.
Chester series: Ulrich, 1964.
Golcohda quadrangle: Weller, 2061.
Irvine district: St. Clair, 1637.
Mills Springs area, Monticello quadrangle: Foyles, 607.
Mlssissippian series, eastern Kentucky: Butts, 262.
Nicholasville boring: Miller, 1301.
Oil field stratigraphy: Jillson, 897.
Trenton: Raymond, 1548.
Warren County: St. Clair, 1639. 

Mineralogy.
Meteorite, Cumberland Falls, Whitley County; Merrill, 1276,

Glasgow meteorite: Miller, 1304. 
Labrador, northeastern: Coleman, 381. 
Laccoliths.

Nature and origin: Keyes, 993.
New Mexico: Keyes, 989. 

Lakes.
Basin and Range province: Meinzer, 1264.
Lake Chelan, origin and history: Runner, 1635.
Michigan, Inland lakes: Scott, 1687. 

Lakes, extinct.
Lake Bonneville: Pack, 1438. 

Bonneville Lake beds, origin: Keyes, 1042.
Mackenzie River basin, postglacial lakes: Cameron, 275. 

Lakes, glacial. See Glacial lakes. 
Lamellibranchiata. See Pelecypoda. 
Lance and Union formations, age: Schuchert, 1681. 
Landslides.

Great Basin ranges: Davis, 474. 
Laramie problem: Knowlton, 1070. 
Lava.

Hawaiian volcanoes: Washington, 2039.
Plateau basalts: Washington, 2051.
Surface fusion: Diller, 504. 

Lava flows, New Mexico: Lee, 1103.
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Lead.
Alaska: Brooks, 205, 212. 

Fairhaven district: Levensaler, 1117.
Arizona; Heikes, 757, 759.
CaJifornia: Yale, 2213,2215,2218.
Central States: Dunlop, 532, 534, 537.
Colorado: Heuderson, 770, 773.
Eastern States: Dunlop, 535.
General: Siebenthal, 1731,1734,1736,1740,1741. .
Idaho: Gerry, 631.  
Montana: Gerry, 630, 633.
Nevada: Heikes, 755. 

Mineral County, Cedar Mountain: Knopf, 1062.
New Mexico: Henderson, 768,771. . . .
Oregon: Yale, 2213.
Quebec, Gaspe County, Lemieux Township: Alcock, 12.
South Dakota: Henderson, 764, 766, 774.
Texas: Henderson, 769. '
Utah: Heikes, 753, 756, 760. 

Ophir district: Olmstead, 1413.
Washington: Gerry, 632.
Yukon, Keno-Hill district: Cockfleld, 373.

Mayo district: Cockfleld, 374,375. 
Lignite.   /

Louisiana: Glenk, 649.
North Dakota, Fort Berthold Indian Reservation: Bauer, 95. 

New Salem lignite field: Hancock, 711.
Saskatchewan: MacLean, 1209. ( 

Lilley, A. T., biography: Kindle, 1049.   I 
Lime: Loughlin, 1157,1160,1164. / 
Limestone. j

New York: Newland, 1391. ' '/
North Carolina: Loughlin, 1155. >
Red limestones, origin: Galloway, 622. j
Washington: Shedd, 1723. ° ,/ 

Lingula, antiquity: Keyes, 1031. ( 
Lithology. See Petrology. i 
Lithology of the White River sediments: Wanless, 2028. / 
Lithosphere, dynamics of: Jones, 935.

structural failure: Leith, 1113.
tidal stresses: Cotton, 420. 

Llanoria: Miser, 1326. 
Louisiana. 

Economic geology.
Bellevue oil pool: Hull, 846. ,
Gulf Coastal Plain salt domes, secondary intrusive origin: Matteson, 1241.
Haynesville oil field, Claiborne Parish: Hull, 844; Scott, 1688,1689; Teas, 1864, .1865.
Lignite: GlBnk, 649.
Monroe gas field: Bell, 122. . ;
Oil and gas fields: Richardson, 1587; map: U. S. Geol. Survey, 1969.
Oil and gas pools, northern Louisiana: Hull, 845.
;Salt domes: Deussen, 494.
Vinton oil field: Wrather, 2198.
Webster Parish gas fields, Hull, 847. 

.Historical geology.
Cretaceous, northwestern Louisiana: Hammill, 709.
Llanoria: Miser, 1326. 
Salt domes: Powers, 1504. 

Paleontology.
Orthophragmina: Cushman, 443. ( 

Physical geology.
Salt domes: Powers, 1504. 

Loess.
Aqueous loess: Todd, 1909. .  
Iowa: Cable, 266.
Origin and distribution: Wright, 2206.
Time of loess accumulation: Visher, 1993.
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Lower Silurian. See Ordovician. 
Lucas, A. F., biography: Goodrich, 671. 
Lunar craters, origin: Campbell, 283. 
Lyman, B. S., biography: Lyman, 1180. 
Mackenzie. 

Areas described.
Great Slave Lake region: Cameron, 274; Hmne, 850.
Mackenzie River region between Great Slave Lake and Simpson: Whittaker, 2118. 

between Simpson and Wrigley: Williams, 2140. 
North Nahanni and Boot Rivers area and Caribou Island: Hume, 851. 

Economic geology.
Lead-zinc deposits near Great Slave Lake: Dawson, 480. 
Norman oil fields: Hume, 852.
Oilfields: Bosworth, 172,173,174; Kindle, 1043,1048; Kitto, 1054; Ness, 1389; Redfleld, 1559; Anony 

mous, 2227, 2228.
Oil prospecting, Mackenzie River valley: Kindle, 1046; Ness, 1388. 

Historical geology.
Lower Mackenzie Valley: Kindle, 1043. 
Mackenzie oil field: Bosworth, 173.
Mackenzie River basin: Dowling, 526; Kindle, 1048; Ness, 1388; geologic structure: Dowling, 524. 

Paleontology.
Devonian Crinoidea: Springer, 1786. 
Tertiary plant remains: Bell, 127. 

Physkal geology.
Lower Mackenzie Valley: Kindle, 1043. 
Mackenzie River region, geologic structure: Dowling, 524. 

Physiographic geology.
Postglacial lakes, Mackenzie River basin: Cameron, 275. 

Magmas. See also Intrusions.
Assimilation during the Katmai eruption of 1912: Fenner, 578. 
Contact phenomena: Eskola, 564. 
Diffusion in silicate melts: Bowen, 175. 
Igneous intrusion, after-effects: Kemp, 965. 
Inclusions in igneous magmas: Bowen, 179. 
Pressure in magmas: Morey, 1364. 
Reaction principle in petrogenesis: Bowen, 178. 
Regional metamorphism, relation to: Barrel!, 72. 

Magmatic differentiation.
Igneous rocks: Vogt, 1994. 

Magnesite.
General: Yale, 2212, 2214,2217. 
Nevada, southern: Anonymous, 2237. 
Washington: Petrascheck, 1485; Whitwell, 2121. 

Magnesium: Loughlin, 1162. 
Maine. 
 Areas described.

Mount Desert: Wood, 2183. 
Portsmouth Basin: Wandke, 2026. 

Economic geology. 
General: Bttrr, 246.
Peat, Livermore quadrangle: Burr, 246. 

Paleontology.
Macroporaster nylanderi, Silurian, New Sweden: Raymond, 1541. 

Petrology.
Cape Neddick gabbro, York County: Wandke, 2027. 
Portsmouth Basin, intrusive rocks: Wandke, 2026. 

Physiographic geology.
Androscoggin River, former courses: Crosby, 433. 

Mammalia.
Age of mammals, close: Osborn, 1435. 
Agriochoerus, John Day beds: Thorpe, 1894. 
Amynodontidae: Troxell, 1928. 
Araeocyon: Thorpe, 1897,1900. 
Bear family, distribution: Merriam, 1269. 
Beaver tooth, Des Moines, Iowa: Thomas, 1879. 
Bison remains, Cape Cod, Massachusetts: Alien, 22. 
Blastomeryx marshi, restoration: Lull, 1173.
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Mammalia Continued.
Bothriodonts: Troxell, 1925.
Caenopus: Troxell, 1930. ' .
California, Siestan, Hipparion: Stock, 1817.
Camelidae: Lull, 1170.
Canidae, phytogeny: Matthew, 1252.
Carnivora, Tertiary: Thorpe, 1901. . . .
Cetacea, phosphate beds, Florida: Alien, 24.
Cetacean, Archaeodelphis: Alien, 23.
Claenodonts, Eocene, Montana: Gidley, 635.
Colorado, Yuma County, Pliocene: Cook, 406.
Cyclopidius: Thorpe, 1891.
Desmostylus, Tertiary: Hannibal, 717.

Vancouver Island: Cornwall, 416. 
Diabelodon edensis, southern California: Osborn, 1434. 
Diceratherium: Troxell, 1931.
Entelodonts, Badlands, South Dakota: Sinclair, 1744,1745. 
Elephant, Mexico: Freudenberg, 612. 
Elephants: Hay, 740. 
Elephas jeffersonii: Osborn, 1429. 
Eporeodon, John Day beds: Thorpe, 1893,1895. 
General: Osborn, 1422. 
Helaletes: Troxell, 1934.
Hesperopithecus, Snake Creek beds: Osborn, 1427,1430,1431; Pycraft, 1525; Woodward, 2193; Anony 

mous, 2236.
Homogalax: Troxell, 1933.
Hoplophoneus, Titanotherium beds, South Dakota: Sinclair, 1743. 
Hyaenodorttidae: Thorpe, 1899. 
Hyrachyus: Troxell, 1936. 
Hyracodon: Troxell, 1929.
Hyracodons, Big Badlands, South Dakota: Sinclair, 1746. 
Illinois, Alton, Pleistocene: Leighton, 1110. 
Ischyromys: Troxell, 1932; Bad Lands, South Dakota: Miller, 1306. 
John Day Felidae: Eaton, 544. 
Kentucky, cave remains: Miller, 1303, 
Lance vertebrates: Matthew, 1251. 
Leptauchenia: Thorpe, 1891. 
Mammoths, American Pleistocene: Osborn, 1429. 
Marsupial, John Day beds, Logan Butte, Oregon: Stock, 1818. 
Mastodon: Osborn, 1423. 
Mexico: Freudenberg, 612.

Orange County, New York: Bishop, 160. 
Mastodontoidea: Osborn, 1425. 
Megaptera, Lompoc, California: Kellogg, 957. 
Merycoidodon: Thorpe, 1896. 
Merycoidodontidae: Rutherford, 1902. 
Micromastodon: Osborn, 1434. 
Neohyaenodon: Thorpe, 1899. 
Nevada, southeastern: Stock, 1816. 
New York, Pleistocene: Hartnagel, 727. 
Oligobunis, Sioux County, Nebraska: Thorpe, 1892. 
Oregon, Newport: Packard, 1443.

Tertiary Canidae: Thorpe, 1898. 
Oreodontidae: Thorpe, 1891. 
Palaeologus: Troxell, 1926.
Palaeomastodon and Moeritherium: Matsumoto, 1240. 
Paleocene mammals, new genera: Matthew, 1247. 
Peccary, Crawford, Nebraska: Cook, 407.

California, Rancho La Brea: Merriam, 1271. 
Pecora, primitive: Lull, 1175. 
Pinniped, Pliopedia, Pliocene: Kellogg, 955. 
Pinnipeds, Miocene and Pliocene, California: Kellogg, 956. 
Pleistocene, Dallas, Texas: Lull, 1171. 
Pliocyon, John Day Valley, Oregon: Thorpe, 1892. 
Proboscidea, distribution and classification: Osborn, 1424.

evolution, phylogeny, and classification: Osborn, 1420.
migrations and affinities: Osborn, 1433. 

Promerycochoerus, John Day beds: Thorpe, 1890.
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Mammalia Continued.
Reithroparamys, Bridger formation: Matthew, 1245. 
Research methods, classification, etc.; Osborn, 1422. 
Sea cow, Metaxytherium floridanum: Hay, 738. 
Stehlinius, Eocene insectivore: Matthew, 1248. 
Titanotheres, Huerfano formation, Colorado: Osborn, 1418. 
Trilophodon, Colorado: Cook, 405. 
Ungulates, Eocene, horned: Troxell, 1935. 

Man, fossil.
Antiquity: Lull, 1172. 
Evolution: Baitsell, 58. 
General: Osborn, 1421,1432. 
Glacial man in America: Miller, 1302. 
Origin: Headstrom, 746. 
Paleopathology: Moodie, 1346. 

Manganese.
General: Jenison,876, 878, 880. 
Georgia, Cartersville district: Anonymous, 2224. 
Montana: Pardee, 1459. 
Oklahoma, Bromide: Hewett, 785. 
Oregon: Pardee, 1459. 
Pennsylvania: Pa. G. 8., 1478. 
Utah: Pardee, 1459. 
Virginia, western: Stose, 1841. 
Washington: Pardee, 1459. 
Wyoming, Laramle Mountains: Jones, 934. 

Manitoba. 
Areas described. 

Oiseau River area: Cooke, 415. 
Ospwagan Lake-Burntwood River area: Alcocfc, 7. 
Rat River: Alcock, 8. 
Rice Lake area: Cooke, 415. 
Upper Whitemouth area: Johnston, 917. 
Winnipegosis area: Johnston, 917. 

Economic geology. 
Flinflon ore body: Wallace, 2021. 
Gold, Elbow Lake: Wallace, 2023. 

northern Manitoba: Gordon, 675. 
Herb Lake region: Alcock, 10. 
Maskwa River copper-nickel deposit: McCann, 1185. 
Maskwa River norite: Colony, 401. 
Mineral resources, nonmetallic: McArthur, 1181. 
Secondary processes in pre-Cambrian ore bodies: Wallace, 2024. 
Southeastern Manitoba: DeLury, 491. 

Historical geology. 
Herb Lake region: Alcock, 10. 
Maskwa River copper-nickel deposit: McCann, 1185. 
Pre-Cambrian: Alcock, 11.

northern Manitoba: Brace, 222. 
Southeastern Manitoba: DeLury, 491. 
Turtle Mountain coal measures: Bowling, 521. 

Petrology.
Granite, local differentiation, Churchill River: Alcock, 6. 
Maskwa River norite: Colony, 401. 

Physical geology.
Secondary processes in pre-Cambrian ore bodies: Wallace, 2024. 

Physiographic geology.
Seal-Churchill divide, terminal moraine: Alcock, 9. 

Manuscript bibliographies, list: Little, 1132. 
Map making. See Cartography. 
Maps. See Geologic maps; Relief maps. 
Marl.

North Carolina: Loughlin, 1155. 
Maryland. 

Economic geology.
Chrome ore, northeastern Maryland: Knopf, 1065. 
Chromite deposits: Gordon, 680.
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Maryland Continued. 
Historical geology.

Crystalline schists, eastern Maryland: Knopf, 1066.
Metamorphic rocks, eastern Maryland: Jonas, 931. 

Paleontology.
Arundel fauna: Gilmore, 640.
Labyrinthodont footprints: Lull, 1174.
Pleistocene Mollusca, Wailes Bluff: Smith, 1752.
Terebratula, Eocene: Roberts, 1598. 

Petrology.
Granitic pegmatites: Qordon, 677.
Maskwa River norite, Manitoba: Colony, 401. t 

Massachusetts. 
Historical geology.

Connecticut Valley, geological history: Miller, 1309.
Essex County: Clapp, 329. 

Mineralogy. :
Datolite, Westfleld: Shannon, 1700.
Rockport, Cape Ann: McKinstry, 1204.
Talc, Russell: Foshag, 600. 

Paleontology.
Bison remains, Cape Cod: Alien, 22.
Oldhamia, Lower Cambrian: Howell, 834. 

Petrology,
Contact phenomena, gneiss and limestone in western Massachusetts: Eskola, 564. {
Essex County, igneous rocks: Clapp, 329. 

Physical geology.
Postglacial faulting, Mount Toby: Loomis, 1149. ,
Shapes of beach pebbles, Nantasket: Wentworth, 2074. 

Physiographic geology. \
Mount Toby: Loomis, 1149. } 

Mastodontoidea. See Mammalia, 1425. I 
Meetings. See Associations. / 
Megadiastrophism: Chamberlin, 306,311,314; Jones, 936. ' 'j 
Melilites, natural and synthetic: Buddington, 236. 
Mercury. See Quicksilver. 
Mesozoic (undifferentiated).

Alaska, Goodnews Bay region: Harrington, 721.
Yukon, Sixtymile and Ladue rivers area: Cockfleld, 372. 

Metamorphism.
Clinkertill: Dove, 517.
Contact metamorphism: Hess, 777.
Kansas, Woodson County: Twenhofel, 1944.
Massachusetts, Essex County: Clapp, 329.
Metasomatic processes in silicate rocks: Goldschmidt, 665.
Meteorites: Merrill, 1279.
New Hampshire, Hanover district: Merritt, 1288.
Pennsylvania and Maryland, crystalline schists: Knopf, 1066.
Regional metamorphism: Barrell, 72.
Secondary processes in pre-Cambrian ore bodies: Wallace, 2024. 

Metasomatic processes in silicate rocks: Goldschmidt, 665. 
Meteorites.

Alpine, Brewster County, Texas: Merrill, 1282.
Annaheim, Saskatchewan: Johnston, 915.
Blithfleld, Ontario: Johnston, 916.
Cold Bay, Alaska: Merrill, 1282,1283.
Cumberland Falls, Whitley County, Kentucky: Merrill, 1276.
Deal, New Jersey: Keeley, 950.
Glasgow, Kentucky: Miller, 1304.
Metamorphism in meteorites: Merrill, 1279.
Navajo, Arizona: Merrill, 1283.
Nickelsvffle, Virginia: Merrill, 1286.
Observation of meteorites: Miller, 1304.
Observations of falling meteorites: Merrill, 1287.
Odessa, Texas: Merrill, 1285.
Owens Valley, California: Merrill, 1280,1284.
Pitts, Georgia: McCallie, 1183.
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Meteorites Continued.
Rose City, Michigan: Hovey, 828.
Signal Mountain, Lower California: Merrill, 1282.
Temperatures: Jones, 932.
Troup, Texas: Merrill, 1278; Udden, 1950. 

Mexico.
Geology: Freudenberg, 611. 

A reas described.
Catorce district, San Luis Potosi: Baker, 60.
El Oro district, Mexico: Flores, 589; Villafafia, 1990; Winchell, 2160.
Guadalcazar, San Luis Potosi: Wittich, 2173.
Lower California: Wilhelm, 2130.
Pachuca district, Hidalgo; Winchell, 2160.
San Juan de los Llanos, Puebla: Wittich, 2169.
Tlalpujahua district, Michoacan: Flores, 589; Villafafia, 1990. 

Economic geology.
Barite: Wittich, 2175.
Colorado region, Sonora: Honigmann, 818.
El Oro district, Mexico: Flores, 589.
Fluorite: Wittich, 2170.
Gold and silver, El Oro district, Mexico: Winchell, 2160.
Guanacevi, Durango: Terrenes Benitez, 1868.
Hermosillo district, Sonora: Honigmann, 819.
Isthmian oil fields: Redfleld, 1558.
Mica: Cervantes, 303.
Mineral resources, Durango: Bangel, 1531.
Oil fields: Hartley, 725; Huntley, 855.
Oil possibilities, Lower California: Wilhelm, 2130.
Petroliferous formations of Tampico embayment: Semmes, 1697.
Petroleum: Huntley, 855. 

Lower California: Bustamante, 258, 259.
Petroleum geology in Mexico: Hartley, 724.
Quicksilver, Guadalcazar, San Luis Potosi: Wittich, 2168.
San Jose de Guaymas district, Sonora: Honigmann, 820.
Sierra Madre: Taft, 1850.
Sierra Mojada district, Coahuila: Shaw, 1721.
Silver: De longh, 490. 

Pachuca district, Hidalgo, Mexico: Winchell, 2160.
Sulphur: Cervantes, 302.
Tepetate-Chinampa oil pool, graphic model: Huntley, 856.
Tlalpujahua district, Michoacan: Flores, 589; Villa!ana, 1990.
Zacamixtle oil pool: De Golyer, 487.
Zimapan district, Hidalgo: Brinsmade, 200.
Zinciferous chalcocite, Sinaloa: Eichler, 551. 

Historical geology.
Catorce district, San Luis Potosi: Baker, 60.
General: De longh, 490.
Geologic maps,list: Salazar Salinas, 1640.
Hidalgo, Atotonilco el Grande: Wittich, 2167.
Lower California: Darton, 466. 

Distrito Sur: Bustamante, 259. 
La Purisima region: Heim, 761.

Permian, Coahuila: Bose, 168.
Tajo de Andonegui, Tampico: Wittich, 2176.
Tertiary, Lower California: Heim, 762. 

Mineralogy.
Alabandite, Puebla: Wyckoff, 2211.
Dumortierite, Guadalcazar: Wittich, 2171, 2172.
Meteorite, Signal Mountain, Lower California: Merrill, 1282.
Minerals in granite, Guadalcazar: Kratzert, 1075.
Sundry minerals: Wittich, 2179. 

Paleontology.
Balanocrinus, Tamaulipas: Springer, 1787.
Mastodons and elephants: Freudenberg, 612.
Mollusca, San Quentin Bay, Lower California: Dall, 456, 457.
Pleistocene, San Quentin Bay, Lower California: Orcutt, 1416.
Rudistid, San Felipe formation: Stanton, 1794.
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Mexico Continued. 
Paleontology Continued.

Rudistid shells, Tamaulipas: Stephenson, 1803. .
Spirulirostra, Tehuantepec: Berry, 152. 

Petrology.
Volcanic ash: Wittich, 2172.

Guadalcazar, San Luis Potosi: Wittich, 2177. 
Physical geology.

Coast elevation: Wittich, 2178.,
Crazing of mountain massifs, Lower California: Keyes, 970.
Earthquake, Orizaba: Friedlaender, 614.
Popocatepetl, eruption: Atl, 52; Friedlaender, 615; 616; Waitz, 1997.
Volcanic activity, extinct, northeastern Mexico: Staub, 1798. 

Physiographic geology.
Glacier, Popocatepetl: Weitzberg, 2060.
Ixtaccihuatl: Paredes, 1461.
Lower California: Davis, 473; Nelson, 1381.

La Purisima region: Heim, 761. 
Underground water.

Ixtaccihuatl: Paredes, 1461. 
Mica.

Alabama: Clark, 341.
General: Insley, 862; Stoddard, 1822,1823.
Geology: Lewis, 1126.
Mexico: Cervantes, 303. 

Michigan. 
Economic geology.

Mineral resources: Smith, 1770. 
Historical geology. I

Niagaran, northern peninsula: Ehlers, 550. 
Mineralogy.

Eakleite, Isle Royale: Foshag, 599.
Rose City aerolite: Hovey, 828. j 

  Physiographic geology, . \
Lakes, inland: Scott, 1687. (
Northern Peninsula, glaciation: Leverett, 1119.
Shore lines, Saginaw basin: Leverett, 1118. 

Microbarograph: Dodge, 508.
Mid-Continent oil field, paleogeography and historical geology; McCoy, 1193. 
Military geology.

Physiography, role in military operations: Bryan, 226.
United States Geological Survey, war work: Smith, 1759. 

Miller, B. L., biography: Anonymous, 2241. 
Mineral analyses. See list, p. 244.
Mineralogy (general). For regional see names of States. For particular minerals see list, p. 145. See also 

Crystallography; Meteorites; Technique.
Alabandite, crystal structure: WyckofE, 2211.
Anthophyllite: Shannon, 1698.
Bornite-chalcopyrite intergrowth, British Columbia: Uglow, 1958.
Creedite, Colorado: Foshag, 595.
Density of minerals, measurement: Adams, 1.
Determination of common minerals and rocks, tables for: Tarr, 1856.
Determinative mineralogy, manual: Warren, 2036.
Drawing crystals: Slawson, 1750.
Economic mineralogy: Bowles, 187.  ^_^»
Florence Pilfcington Manchester collection: Wherry, 2084.
Gems and precious stones in U. S. National Museum: Merrill, 1281.
History and outlook: Kraus, 1076.
Lead and copper sulpho-salts, isomorphic relations: Foshag, 597.
Lillianite and galenobismutite: Walker, 2003.
Melilites, natural and synthetic: Buddington, 236.
Microscopic determination of non-opaque minerals: Larsen, 1093; of minerals in sections: Johannsen, 

903.
Mineralography: Thomson, 1887. 

of the feldspars: Ailing, 30.
Morgan memorial hall of American Museum of Natural History: Whltlock, 2103. 

i Morgenthau collection: Whitlock, 2103.
New mineral names: Ford, 593.
New minerals: Fosbag, 598; Wherry, 2083, 2085.
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Mineralogy Continued.
Opaque minerals, examination: Thomson, 1887.
Optical mineralogy: Winchell, 2161.
Plagioclase feldspars as a case of atomic isomorphism: Wherry 2088.
Preservation of mineral specimens: Parsons, 1473.
Pucherite, pyrite, trichalcite, and wavellite: Shannon, 1711.
Pyrite group: Thomson, 1886.
Radioactive minerals, Ontario: Ellsworth, 558.
Rutile: Holden, 812.
Silicates, alteration by Sonstadt's solution: Walker, 2020.
Spencerite, dehydration: Walker, 2009.
Structure of crystals: Wyckoff, 2210.
Sulpho-salt minerals, classification: Wherry, 2082.
Textbook: Dana, 463; Rogers, 1605. 

for beginners: Dana, 462.
Thaumasite, constitution: Holden, 813.
Topaz, etching figures: Honess, 815. 

Mineral waters: Collins, 394; Ellis, 553.
Minerals, microscopical determination in section: Johannsen, 003. 
Mining geology: Locke, 1136. 
Minnesota.

Bibliography, Mesabi Iron range: Nieml, 1398.
General: Willard, 2131. 

Economic geology.
Mesabi magnetic ores, origin: Grout, 691.
Mesabi range ores: Gruner, 693.
Origin of Biwabik iron formation: Gruner, 694. 

Historical geology.
Devonian: Staufler, 1799,1800.
Mesabi range: Gruner, 694.
St. Peter sandstone: Dake, 450.
Windrow formation: Thwaites, 1905. 

Physiographic geology.
Driftless Area, erosional history: Trowbridge, 1921. .
Glacial drift sheets: Sardeson, 1647. 

Miocene. See Tertiary. 
Miscellaneous. See also Addresses.

American geologists, number: Powers, 1499.
Colloids in geologic problems: Hubbard, 838.
Employment of geologists: Sardeson, 1646.
Geology and geography in the United States: Mathews, 1239.
Geology as a profession: Little, 1131.
Geology at Johns Hopkins University: Keyes, 967.
Geology in rural welfare: Smith, 1767.
National Research Council, functions: Fenneman, 575.
Petroleum geology, contributions to geologic science: DeGolyer, 488.
Plain geology: Smith, 1761.
Profession of ore-hunting: Locke, 1136.
Scientific by-products of applied geology: Smith, 1757.
Training of geologists: Mathews, 1239. 

Mispec group, New Brunswick: Matthew, 1244. 
Mississippi.

Geological survey, report, 1918-1919,1920-1921: Lowe, 1165,1166. 
Economic geology.

Clay: Ries, 1593.
Oil and gas prospects, present status: Lowe, 1167.
Oil possibilities: Easton, 543. 

Historical geology.
Byram calcareous marl: Cooke, 413.
General: Easton, 543. 

Paleontology.
Byram calcareous marl: Cooke, 413.
Foraminifera, Byram marl: Cushman, 445. .

Mint Spring marl: Cushman, 446. 
Mississippian. See Carboniferous.
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Missouri.
State geologist's report, 1919-20: Buehler, 237. . 

Economic geology.
Cobalt-nickel-copper-lead deposits, Fredericktown: Tarr, 1858. 
Mineral production: Buehler, 237. 

Historical geology. 
Carboniferous: Williams, 2135. 
Chester series: Ulrich, 1964. 
Dakota sandstone: Keyes, 999. 
Devonian: Branson, 193.

Ozark region: Keyes, 1033. 
Devonian outlier, Ozark uplift: Bridge, 198. 
Ozark uplift, age; Keyes, 1032. 
St. Peter sandstone: Dake, 450. 
Silurian,northeastern Missouri: Keyes, 990. 

Mineralogy.
Madison County: Tarr, 1857. 

Physical geology.
Aqueousloess: Todd, 1909. 

Physiographic geology.
Drainage changes, Missouri Valley; Todd, 1911. 

Mogollon district, New Mexico: Ferguson, 581. 
Molding sand.

Ohio: Bownocker, 189. 
Mollusca.

Alabama, Eocene: Aldrich, 15.
Briones fauna, California: Trask, 1918.
Cretaceous, Santa Ana Mountains: Packard, 1446.
Dominican Eepublic, Tertiary: Pilsbry, 1487.
Eocene, New Castle, Virginia: Van Winkle, 1977.
Florida, St. Lucie Canal: Johnson, 906.
Gulf States, Pleistocene and Pliocene: Maury, 1255.
Illinois, Pleistocene: Baker, 64.
Kansas, Wallace County, Pleistocene: Hanna, 715.
Maryland, Wailes Bluff, Pleistocene: Smith, 1752.
Mexico, Lower California, San Quentin Bay: Dall, 456.
Ontario, Ottawa district, marl deposits: Whittaker, 2117.
Oregon, Coos Bay, Empire formation: Howe, 831.

fresh-water Mollusca: Hanna, 716. 
Pleistocene; Goldring, 664. 

Molluscoidea. See Brachiopoda; Bryozoa. 
Molydenite.

Ontario, Ottawa Valley: Wilson, 2148. 
Molybdenum.

General: Hess, 779,780,783. 
Moncton area, New Brunswick: Wright, 2209. 
Montana. 

Areas described.
Beartooth Mountains: Bevan, 158. 
Sweet Grass Hills: Kemp, 961. 

Economic geology. 
Butte mines: Rickard, 1590.
Cat Creek oil field, Fergus and Garfield counties: Lupton, 1177. 
Chromite, Stillwater and Sweet Grass counties: Westgate, 2077. 
Crow Indian Reservation: Thorn, 1875. 
Gold, silver, copper, lead, and zinc: Gerry, 630,633. 
Manganese: Pardee, 1459.
Oil and gas, central and eastern Montana: Clapp, 330. 
Oiland gas prospects, Crow Indian Reservation: Thorn, 1875.

Garfield County: Thorn, 1874. 
Oil developments: Clarke, 351. 
Oil possibilities: Ropes, 1615.

laccolithic domes south of Little Rocky Mountains: Collier, 391. 
Petroleum, Quadrant formation: Freeman, 610.

Sweetgrass arch: Clapp, 333. 
Phosphate, Maxville, Granite County: Pardee, 1457. 
Soap Creek oil field, Crow Indian Reservation: Thorn, 1872. 
Supergene processes, Neihart: Hurst, 857.



INDEX.. 203

Montana Continued. 
Historical geology.

Cat Creek oil field, Fergus and Garfield counties: Lupton, 1177. 
Central and eastern Montana: Clapp, 330.
Crow Indian Reservation: Thorn, 1875. * 
Garfleld County: Thorn, 1874. 
Little Rocky Mountain region: Collier, 391. 
Quadrant formation: Freeman, 610. 
Soap Creek oil field, Crow Indian Reservation: Thorn, 1872. 

Mineralogy.
Laumontite: Shannon, 1703. 

Paleontology.
Brachyceratops: Gilmore, 644. 
Claenodonts, Eocene: Gidley, 635. 

Petrology.
Sweet Grass Hills: Kemp, 961. 

Physiographic geology.
Features of glacial origin: Davis ,472. 

Morjines.
Colorado, Estes Park region: Wooster, 2196. 
Ohio, Wayne County: Conrey, 403. 

Mt. St. Helens: Jillson, 895.
Mud cracks on steeply inclined surfaces: MacCarthy, 1189. 
Museums.

U. S. National Museum report: Merrill, 1277. 
National Research Council, functions: Fenneman, 575. 
Natural bridges.    

Utah: Pack,1440. 
Natural gas.

Alberta, Slieft River area: Slipper, 1751. 
Arkansas, El ttorado: Pratt, 1510. 
Eastern United States: Moyer, 1373. 
General: Redwood, 1563. 
Helium content: Rogers, 1613. 
History, epochs in: White, 2100. 
Illinois, oil and gas fields; map: Richardson, 1586. 
Indiana: Logan, 1141. 
Kansas, Eldorado field: Fath, 572. 
Kentucky: Jillson, 887, 900.
Louisiana, map of oil and gas fields: U. S. G. S., 1969. 

Monroe field: Bell, 122. 
northern: Hull, 845. 
Webster Parish: Hull, 847.

Migration and accumulation by moving underground water: Rich, 1581. 
Montana, central and eastern: Clapp, 330. 
New York: Newland, 1391. 
Ohio, Wayne County: Conrey, 403. 
Oklahoma, Fox field, Carter County: Storm, 1833. 

map of oil and gas fields: U. S. G. S., 1970. 
Osage Reservation: Roundy, 1620. 
southern (part): Hopkins, 821. 

Ontario: Estlin, 565.
future prospects: Williams, 2136. 

Oregon, eastern: Buwalda, 264. 
Pennsylvania: Ashley, 49, 50; Pa. G. S., 1478.

oil and gas fields map: Richardson, 1588. 
Pore space of oil and gas sands: Melcher, 1265. 
Reserves, estimation: Ruedemann, 1623. 
Tennessee: Nelson, 1385. 
Texas, San Patricio County, White Point field: Wolf, 2181.

Webb and Zapata counties: Sellards, 1692.
Underground water in migration and accumulation of oil and gas: Bonlne, 171. 
West Virginia: Reger, 1574.

Nicholas County: Roger, 1573. 
Wyoming, oil and gas fields, map: Richardson, 1589.
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Nebraska. 
Economic geology.

Potash: Hicks, 786. 
Historical geology.

Conglomerate of Black Hills: Cook, 408.   
Sioux County, Agate anticline: Schramm, 1672. 

Paleontology.
Agriochoerus: Thorpe, 1891
Blastomeryx marshi: Lull, 1173.
Caenopus: Troxell, 1930.
Eporeodon, Scott's Bluff: Thorpe, 1895.
Hesperopithecus, Snake Creek beds: Osborn, 1427,1430,11431; Pycraft, 1525; Woodward, 2193; Anony 

mous, 2236.
Oligobunis, Sioux County: Thorpe, 1892.
Oreodontidae: Thorpe, 1891.
Peccary, Crawford: Cook', 407. 

Physiographic geology.
Badlands: Darton, 465. 

Nevada. 
Areas described.

Candelaria silver district: Knopf, 1063.
Santa Fe district, Mineral County: Clark,[340. 

Economic geology.
Borax: Keyes, 1007.
Cedar Mountain, Mineral County: Knopf, 1062.
Colemanite, Clark County: Gale, 619; Noble, 1399.
Comstock lode, bonanza ores, Virginia City: Bastin, 85.
Divide silver district: Knopf, 1061.
Gold, silver, copper, lead, and zinc: Heikes, 755.
Gold placers, Johnnie district: Labbe, 1079.  '"? ' *«
Limestone ores, Manhattan district: Ferguson, 580. > ;
Magnesite, southern Nevada: Anonymous,I2237.
Pioche district: Anderson, 36.
Round Mountain district: Ferguson, 582.
Silver, Caudelaria district: Knopf, 1063.
Silver Horn district, near Pioche: Crampton, 430.
Tungsten ores: Hess, 777.
Washoe district, Storey County: Grant, 683. 

Historical geology.
Candelaria silver district: Knopf, 1063.
Cedar Mountain, Mineral County: Knopf, 1062.
Divide silver district: Knopf, 1061.
Manhattan district: Ferguson, 580.
Muddy Mountains, Clark County: Noble,{1399.
Muddy Mountains region: Longwell,'i1144,1146.
Round Mountain district: Ferguson, 582.
Tertiary, southeastern Nevada: Stock, 1816. 

Mineralogy.
Andorite in silver ore: Shannon, 1709.
Delafossite, Kimberly: Rogers, 1611. 

Paleontology.
Ceratopyge fauna: Raymond, 1546.
Lehman Cave, White Pine County: Hastings, 731. 
Mammalia, southeastern Nevada: Stock, 1816. 
Trilobites, Cambrian, Silver Peak district: Walcott, 1999. 

Physical geology.
Muddy Mountain overthrust: Longwell, 1146. 

Underground water.
Comstock lode, Virginia City: Bastin, 85. 

New Brunswick. 
Areas described.

Moncton area: Wright, 2209. 
Economic geology.

Coal seams, Gloucester County: Young, 2220. 
Oil and gas possibilities, Edmunston: McCann, 1186. 
Oil shale, Albert Mines: Wright, 2209.
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New Brunswick Continued, 
Historical geology.

Devonian glacial deposits, St. John: Matthew, 1243.
Mispeo group: Matthew, 1244. 

Mineralogy.
Inyoite, Hillsborough, Albert County: Poitevin, 1495.
Ulexite: Walker, 2008. 

Newfoundland. 
Areas described.

West coast: Brunton, 225. 
Historical geology.

Carboniferous, Deer Lake district: Landell-MiUs, 1085.
Western Newfoundland: Schuchert, 1678. 

Physical geology.
Changes of level, postglacial: Daly, 461. 

Physiographic geology.
Pleistocene terraces: Kindle, 1050.
Warping, postglacial: Daly, 460. 

New Hampshire. 
Areas described.

Hanover district: Merritt, 1288.
Portsmouth Basin: Wandke, 2026. 

Petrology.
Hanover district: Merritt, 1288.
Pawtuckaway Mountains, Rockingham County: Smith, 1753.
Portsmouth Basin, intrusive rocks: Wandke, 2026. 

Physiographic geology.
Eastern New Hampshire: Crosby, 433.
Glaciation: Goldthwait, 669.
White Mountains: Lane, 1087; accordant levels: Lane, 1086. 

New Jersey.
State geologist's report: Kummel, 1078. 

Economic geology.
Belleville copper mine: Black, 162.
Potash in greensands: Mansfield, 1219,1223.
Zinc ores, Sussex County, origin: Ries, 1596. 

Historical geology.
Glauconite-beariug formations: Mansfleld/i1223.
Sussex County: Ries, 1596. 

Mineralogy.
Bustamite, Franklin Furnace: Larsen, 1097.
Cyprine, Franklin Furnace: Shannon, 1715.
Franklin: Lewis, 1127.
Meteorite, Deal, Monmouth County: Keeley, 950.
Rhodonite, Franklin Furnace: Larsen, 1098. 

Petrology.
Alkali gneiss, Warren County: Hinds, 794.
Nephelite rocks, Beemervillo: Aurousseau, 56.
Zinc ores, Sussex County, origin: Ries, 1596. 

New Mexico. 
Areas described.

Brilliant quadrangle: Lee, 1105.
Koehler quadrangle: Lee, 1105.
Raton quadrangle: Lee, 1105.
Sandia Mountains: Ellis, 555.
Tyrone district: Paige, 1447. 

Economic geology.
Aztec mine, Baldy, Colfax County: Chase, 324.
Black Range tin district: Naething, 1379.
Chupadera Mesa iron deposits, age: Keyes, 1018.
Coal, San Juan County: Bauer, 94.
Copper deposits, Tyrone district: Paige, 1447.
Gold, Sierra del Oro: Keyes, 1005.
Gold, silver, copper, lead, and zinc: Henderson, 768, 771.
Iron-ore deposit near Fairview: Smythe, 1777.
Mining properties: Finlay, 588.
Mogollon district: Ferguson, 581.
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New Mexico Continued. 
Economic geology Continued.

Pipe vein, Silver Hill: Keyes, 1010.
Salt: Barton, 464.
San Juan County: Bauer, 94.
Taylor Creek tin deposits, Sierra and Socorro counties: Hill.'.'O. 

E Historical geology.
Buried mountain range of Permian age: Rich, 1580.
Chupadera Mesa: Keyes, 1018.
Eastern New Mexico: Lee, 1102; Rich, 1583.
Geologic structure of parts of New Mexico: Darton, 467.
Mogollon district: Ferguson, 581.
Paleozoic: Keyes, 1022.
Rio Grande region, Carboniferous: Keyes, 1015.
Rio Grande Valley: Keyes, 1027.
San Juan County: Bauer, 94; Reeside, 1567.

Arsenopyrite, Tres Hermanas Mountains: Smythe, 1776.
Iron-ore deposit near Fairview: Smythe, 1777. 

Paleontology.
Alamosaurus, Ojo Alamo formation: Gilmore, 647.
Paleocene mammals, new genera: Matthews, 1247.
Phytosaur, Triassic, Guadaloupe County: Mehl, 1260.
Sauropod dinosaur, San Juan Basin: Gilmore, 642. 

Petrology.
Raton-Brilliant-Koehler area: Mertie, 1293.

Laccolithicstructures: Keyes, 989. 
Physiographic geology.

Raton mesas: Lee, 1103. 
New York.

Report of State geologist: Clarke,359.
State Museum, report: Clarke,360. 

Areas described.
Mount Marcy quadrangle, Essex County;: Kemp, 960.
New York City: Reeds, 1565.
West Point quadrangle: Berkey, 131. 

Economic geology.
Adirondack magnetic iron ores: Miller, 1317; sedimentary phases: Nason, 1380.
Iron, Clinton County: Newland, 1395.
Magnetic deposits, Adirondack Mountains; Miller, 1312.
Magneticiron ores, Essex County: Henry, 776.
Mineral resources: Newland, 1391.
Petroleum: Johnson, 910. 

Historical geology.
Adirondack region: Clarke, 357.
Catskillregion: Berkey, 134.
Dunkirk shale, Erie County: Chadwick, 304.
Graptolite zones: Ruedemann, 1624.
Oriskany sandstone, Oriskany Falls: Eaton, 545. 

Mineralogy.
Morgan memorial hall of American Museum of Natural History: Whitlock, 2106.
Niagara limestone minerals: Giles, 637.
St. Lawrence, Jefferson, and Lewis counties: Agar, 3.
St. Lawrence County, crystal localities: Miller, 1311. 

Paleontology.
Devonian forest at Gilboa: Clarke, 356, 359.
Dolgeville fauna: Ruedemann, 1624.
Genesee conodonts: Bryant, 230.
Gilboa tree trunks: Clarke, 360.
Glass sponges: Clarke, 360.
Graptolite zones: Ruedemann, 1624.
Mastodon, Temple Hill, Orange County: Bishop, 160.
Mastodons, mammoths, and other Pleistocene mammals: Hartnagel, 727.
Ordovician: Ruedemann, 1624.
Oriskany fauna, Oriskany Falls: Eaton, 545.
Psaronlus, Schoharie County: Hovey, 827.
Silurian: Ruedemann, 1628.
Snake Hill fauna: Ruedemann, 1624.
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New York Continued. 
Petrology.

Anorthosite gabbro, St. Lawrence County: Miller, 1310.
Sediments, characters: Ailing, 32.
Sillimanite-schist inclusions in granite: Miller, 1315. 

Physical geology.
Dike near Ithaca: Sheldon, 1724.
Faulting, Cayuga Lake region: Long, 1143.
Sulphates in the Salina beds: Newland, 1394. 

Physiographic geology.
Hudson-Champlain Valley: Stoller, 1825.
Mohawk-Hudson region, Pleistocene history: Stoller, 1825.
Mount Marcy quadrangle, glacial geology: Ailing, 29.
Tully glacial series: Von Engeln, 1995.
Wilmington Notch, Adirondacks: Miller, 1313.
Wisconsin ice sheet, ablation of eastern lobe: Cook, 409. 

Nicaragua. 
Economic geology.

Piz Piz gold district: Hawxhurst, 734. 
Nickel.

Dominican Republic, Sierra Prieta: Vaughan, 1985.
General: Hess, 779, 780, 783.
Manitoba, Maskwa River: McCann, 1185. 

Nipigon-Schreiber district, Ontario: Tanton, 1853. 
Nitrate deposits, Amargosa region, southeastern California: Noble, 1401. 
Nomenclature.

Appalachian coal measures: Ashley, 51.
Arizona formations: Keyes, 1036.
Chester series: Keyes, 1024.
Clastic sediments, terminology: Wentworth, 2073.
Denudation, erosion, corrosion, corrasion, use of terms: Bissell, 161; Foye, 602; Lahee, 1081.
Flint and chert: Clock, 654.
Fossil, use of term: Field, 584.
Mineral deposits: Lindgren, 1130.
Muscogee shales, western interior coal field: Keyes, 997.
Pennsylvanian: Keyes, 1026.
Structure, usage of term: McLaughlin, 1206.
Yorkic: Keyes, 995. 

North Carolina.
State geologist's report, 1919-20: Pratt, 1505.
Work of State geological survey: Pratt, 1506. 

Economic geology.
Brown hematite ores, western North Carolina: Bayley, 99.
Chrome ore: Lewis, 1125.
Clay: Ries, 1593.
Limestones and marls: Loughlin, 1155.
Magnetite ores, western North Carolina: Bayley, 96,100; Pratt, 150S.
Magnetite-marble ore, Lansing: Bayley, 98.
Magnetites, origin: Bayley, 97.
Triassic coal field: Pratt, 1507. 

Mineralogy.
Corundum Hill (Franklin), Macon County: Gordon, 681. 

North Dakota. 
Areas described.

Fort Berthold Indian Reservation, western part: Bauer, 95. 
Economic geology.

Coal, occurrence: Dove, 515.
Lignite, Fort Berthold Indian Reservation: Bauer, 95.

New Salem field, Morton County: Hancock, 711. 
Historical geology.

Nesson anticline: Dove, 516.
New Salem lignite field, Morton County: Hancock, 711.
White River formation: Leonard, 1116. 

Paleontology.
White River formation: Leonard, 1116. 

Petrology.
Clinkertill: Dove, 517.

64264 24  14
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North Dakota Continued. 
Physiographic geology.

Missouri Elver channel, age: Todd, 1912. 
Nova Scotia. 

Economic geology.
Barytes: Spence, 1780.
Berwick and Lakeviaw areas, Kings and Annapolis counties: Farlbault, 570.
Malagash salt deposits: Moffatt, 1333. 

Historical geology.
Berwick and Lakeview areas, Kings and Annapolis counties: Faribault, 570.
Carboniferous, Sydney district, Cape Breton: Bell, 125.
Misslssippian, Horton-Wlndsor district: Bell, 126. 

Mineralogy.
Ulerite: Walker, 2008.
Zeolites: Walker, 2014. 

Paleontology.
Merostomata, coal measures: Bell, 128.
Palaeochara, coal measures: Bell, 128. 

Petrology.
Amygdaloid, tubular: Walker, 2015.
Triassic traps: Walker, 2014. 

Physiographic geology.
Esker excavation, Mtddlefleld, Queens County: Prest, 1513.
Marine sandbar, Cornwallis Valley: Churchill, 328.
Warping, postglacial: Daly, 460. 

Nuttall, Thomas, biography: Zeyes, 1016. 
Ocean currents and geological change: Washington, 2044. 
Ocean currents and isostasy: Bowie, 182. 
Ohio.

Geological survey: Mendenhall, 1267.
Relief map: U. 8. G. S., 1973. 

Areas described.
Camp Sherman quadrangle: Hyde, 859.
Wayne County: Conrey, 403. 

Economic geology.
Helium-bearing natural gas: Rogers, 1613.
Molding sand: Bownocker, 189.
Oil and gas, Ordovician horizons: Panyity, 1465.
Petroleum: Bownocker, 188. 

Historical geology.
Borings: Panyity, 1455.
PottsviUe formation: Morningstar, 1371. 

Paleontology.
PottsviUe fauna: Morningstar, 1371. 

Physical geology.
Cavities filled with glacial material, Silica, Lucas County: Carman, 290.
Concretions in lake deposits, Elyria: Hubbard, 837. 

Physiographic geology.
Adams County, cryptovolcanic structure: Bucher, 232. 

Oil shales.
Colorado: George, 628.
Distribution: Winchester, 2163.
General: Gavin, 626; White, 2092.
Green River oil shales: White, 2092.
Indiana: Reeves, 1571,1572.
Kentucky: Alderson, 13; Jillson, 887.
New Brunswick, Albert Mines: Wright, 2209.
Organic matter: Franks, 609.
Origin and composition: Thiessen, 1871.
Uinta Basin: Jenson, 886.
Wyoming: Morgan, 1366. 

Oil supply of United States: U. S. G. S., 1972. 
Oklahoma.

Ouachita Mountains: Honess, 817.
Sequoyah County, notes on: Kirk, 1051. 

Areas described.
Gage, Ellis County: Thompson, 1883.
Jefferson County (part): Robinson, 1603.
Madill-Denison area: Hopkins, 821.
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Oklahoma Continued. 
Economic geology.

Burbank oil field, Osage County: Miller, 1318.
Cement oil field, Caddo County: Clapp, 331; Reeves, 1569.
Fox oil and gas field, Carter County: Storm, 1833.
Glenn formation: Goldston, 668. 

. Healdton oilfield, Carter County: Bartram, 77. .
Helium-bearing natural gas: Rogers, 1613.
Hewitt oil field, Carter County: Roark, 1597; Swigart, 1845.
Manganese, Bromide: Hewett, 785.
Mid-Continent oil-field structures: Monnett, 1338.
Mid-Continent oil fields, reflected buried hills: Powers, 1503.
Mineral resources, map showing distribution: Okla. G. S., 1410.
Oil and gas fields, map: U. S. G. S., 1970. 

southern Oklahoma: Moore, 1355.
Oil and gas prospects, Jefferson County: Robinson, 1603.
Oil pools and red beds, relation: Burton, 255.
Oil sands, northeastern Oklahoma: Williams, 2133.
Oil structures, southwestern Oklahoma: Howell, 835.
Okmulgee district: Clark, 344.
Osage Reservation: Roundy, 1620.
Petroleum, Osage County: Hartley, 726. 

Stephens County, "2-4" field: Storm, 1831. 
Velma field: Storm, 1832.

Rock distortion on local structures in oil fields: Gardner, 625.
Salt: Barton, 464.
Siluro-Devonian oil horizon, southern Oklahoma: Morgan, 1368. 

Historical geology.
Borings, central Oklahoma: Hughes, 843.
Bromide area: Hewett, 785.
Caddo County, Cement oil field: Reeves, 1569.
Carboniferous, southern Oklahoma: Burton, 255.
Cement oil field, Caddo County: Clapp, 331.
Correlation of" Wilcox" sand, Okmulgee district, and Osage: White, 2132.
Devonian: Schuchert, 1683.
Garvin County, limestone occurrence: Loomis, 1153.
Glaciation, Pennsylvanian, Arbuckle and Wichita mountain regions: W'eidman, 2059
Glenn formation in Ardmore quadrangle: Goldston, 666. 

southern Oklahoma: Goldston, 667, 668.
Hewitt oil field, Carter County: Roark, 1597; Swigart,, 1845.
Jefferson County (part): Robinson, 1603.
MidrContinent oil fields: Aurin, 55.
Oil sands, northeastern Oklahoma: Williams, 2133.
Okmulgee district: Clark, 344.
Osage Reservation: Roundy, 1620.
Paleozoic: Miser, 1326.
Pontotoc series, Arbuckle area: Morgan, 1360.
Pre-Permian, Wichita Mountains: Howell, 836.
St. Peter sandstone: Dake, 450.
Siluro-Devonian oil horizon, southern Oklahoma: Morgan, 1368.
Southern Oklahoma: Moore, 1355,1356.
Stanley shale: Honess, 816.
Western Oklahoma: Fenneman, 576. 

Paleontology.
Apus, Permian: Ruedemann, 1629.
Cordaites showing growth rings, Bartlesville: Goldring, 663.
Stanley shale: Honess, 816. 

Physical geology.
Rock distortion on local structures in oil fields: Gardner, 625.
Strand markings in Pennsylvanian sandstones, Osage County: Powers, 1498. 

Physiographic geology.
Western Oklahoma: Fenneman, 576. 

Oldhamia, Lower Cambrian, Massachusetts: Howell, 834. 
Ontario.

Bureau of Mines reports, index: Nicolas, 1397. 
Areas described.

Algoma district, Deroche, Hodgins, Gaudette, and Shields townships: Brunton, 224,
Black River area, Timiskaming: Wright, 2204.
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Ontario Continued. 
Areas described Continued. 

Blanche River area: Burrows, 253. 
Boston-Skead area, Timiskaming district: Burrows, 252. 
Geneva map area, Sudbury district, Ontario: Quirke, 1527. 
Goudreau gold area, Michipicoten district: Thomson, 1889. 
Gowganda silver area: Burrows, 250. 
Kenogami Lake area, Timiskaming district: Cooke, 414. 
Larder Lake area, Timiskaming district: Cooke, 414. 
Madoc district: Wilson, 2149. 
Nipigon-Schreiber district; Tanton, 1853. 
Round Lake area, Timiskaming district: Cooke, 414. 
Schreiber-Duck Lake area: HopMns, 824. 
Thunder Bay district: Tanton, 1852,1855. 
Wanapetei Lake area, Sudbury district: Quirke, 1528.   

Economic geology.
Anthraxolite, Sudbury: Gibson, 634. 
Auld and Cane townships: Burrows, 250. 
Brockville-Mallory area: Wright, 2207. 
Clays, Missinaibi River: Keele, 949. 
Cobalt: Knight, 1058.
Cobalt district, genesis of ores: Whitman, 2108. 
Cretaceous sands and clays, northern Ontario: Keele, 947. 
Feldspar, Ottawa district: Davis, 471. 
Fluorspar, Madoc district: Wilson, 2150, 2153. 
Gold: HopMns, 822, 823.

Boston-Skead area: Burrows, 252.
Michipicoten district: Thomson, 1889. 

Goudreau gold area: Burrows, 249, 251. 
Hematite, Leeds County: Wright, 2207. 
Iron ore: Collins, 400; Knight, 1059. 
Lightning River gold area: Knight, 1060. 
Lost placers: Coleman, 380.
Mesozoic clays and sands, northern Ontario: Keele, 946. 
Michipicoten iron ranges: Collins, 395. 
Mine Centre district: Reagan, 1552. 
Mineral resources: Rogers, 1614. 
Molybdenite, Ottawa Valley: Wilson, 2148. 
Natural gas: Estlin, 565, 566. 
Oil and gas prospects: Williams, 2136. 
Oilfields: Estlin, 566.
Oil possibilities, Manitoulin Island: Williams, 2138. 
Peat bogs: Anrep, 37, 38. 
Schreiber-Duck Lake area: Hopkins, 824.
Shebandowan nicketcopper deposits: Cross, 434. - . 
Silver ores, Cobalt, genesis: Bastin, 87.

Gowganda area: Burrows, 250.
South Lorrain: Bell, 123. 

Silver veins, Cobalt: Knox, 1073. 
Silver Islet, Thunder Bay district: Tanton, 1851. 
Structural materials, St. Lawrence Valley: Keele, 948. 
Talc, Madoc, Hastings County: Wilson, 2152. 
Thunder Bay district: Parsons, 1472. 
Timiscaming ores, structure: Schlossmacher, 1659. 

Historical geology. 
Borings: Estlin, 566.
Cretaceous sands and clays, northern Ontario: Keele, 947. 
Geologic map, Algoma and Thunder Bay districts: Canada G. S., 286.

Thunder Bay district: Tanton, 1854. 
Lightning River gold area: Knight, 1060. 
Manitoulin Island: Williams, 2138.
Moose and Albany rivers, northern Ontario: Williams, 2139. 
Ordovician, Ottawa region: Wilson, 2145. 
Pagwachuan, Kenogami, and Albany rivers: Williams, 2137. 
Paleozoic and pre-Cambrian relationships, southern border of Laurentian Highlands, Wilson, 2151.
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Ontario Continued. 
Historical geology Continued. 

Pre-Cambrian: Miller, 1308; Quirke, 1526. '
northern Ontario: Bruce, 222.
western Patricia: Burwash, 257. 

Pre-Cambrian glaciation: Coleman, 388. 
Red Lake district, Patricia: Bowling, 527. 
Sudbury district, Geneva map area: Quirke, 1527. 

Mineralogy.
Animikite and macfarlanite, Silver Islet: Parsons, 1469. 
Blithfleld meteorite: Johnston, 916. 
Calcite, Shangoinah Island, Lake Superior: Parsons, 1470. 
Cosalite: Walker, 2002. 
Diopside: Walker, 2016.
Dumortierite, Addington County: Walker, 2017. 
Dyscrasite, Cobalt: Walker, 2004. 
Proustite, Cobalt: Parsons, 1471. 
Radioactive minerals: Eusworth, 558. 
Rammelsbergite, Cobalt: Walker, 2005. 
Skutterudite, Cobalt: Walker, 2012. 
Tellurides: Thomson, 1888. 

Paleontology.
Contilaria rugosa, Lockport limestone, Hamilton: Dyer, 539. 
Mollusca, marl deposits, Ottawa district: Wbittaker, 2117. 
Ordovician faunas, Ottawa region: Wilson, 2145.

St. Lawrence Valley: Wilson, 2146.
Ottawa Trenton echinoderm faunas, distribution: Foerste, 592. 
Pleistocene and recent fossils, St. Lawrence Valley: Whittaker, 2119. 
Trenton fauna: Raymond, 1540.
Triarthrus canadensis, Triarthrus glaber, and Triarthrus spinosus: Parks, 1463.. 

Physical geology.
Cobalt Lake, doming: Albertson, 4. 
Faulting, post glacial, French River district: Hobbs, 805 
McKay Lake, bottom deposits: Whittaker, 2120. 
Point Pelee, Lake Erie, shore-line changes: Kindle, 1045. 
Sudbury nickel district, fault: Hitchcock, 796. 

Physiographic geology.
Glacial and post glacial lakes: Coleman, 386. 
Glaciation: Whitman, 2107. 
Lake Erie, preglacial outlet: Wright, 2205. 
Niagara escarpment, preglacial slope and crest: Spencer, 1783. 
Northeastern Ontario, physiographic history: Collins, 397. 

Ordovician. See also Paleontology, Ordovician. 
Arizona: Keyes, 1029. 
Arkansas: Miser, 1326.

Batesville district: Miser, 1327. 
British Columbia, Beaverfoot Range: Burling, 245.

Mount Robson area: Burling, 243.
Rocky Mountain trench: Shepard, 1727. 

Ceratopyge fauna: Raymond, 1546. 
Galena limestone: Keyes, 998. 
Greenland, northwestern: Koch, 1074. 
Illinois, Morris quadrangle: Culver, 438. 
Indiana: Cumings, 439. 

'Iowa, Maquoketa shale: Bradley, 191. 
Kentucky: Jillson, 897.

Monticello quadrangle: Foyles, 607. 
Nevada, Candelaria district: Knopf, 1063.

Round Mountain district: Ferguson, 582. 
Newfoundland, western: Schuchert, 1678. 
New York: Ruedemann, 1624.

graptolite zones: Ruedemann, 1624.
West Point quadrangle: Berkey, 131. 

Ontario: Wilson, 2151.
Brockville- Mallorytown area: Wright, 2207.
Ottawa region: Wilson, 2145. 

Pennsylvania, Lebanon County: Gordon, 676
southeastern: Stose, 1840.
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Ordovician Continued. 
Quebec: Wilson, 2151.

Beauceviile area: MacKay, 1198. 
Revision: Ulrich, 1965.
St. Peter sandstone: Dake, 450, 452; complexity: Keyes, 996; derivation: Dake, 451. 
Stones River limestone: Coryell, 417. 
Taconic revolution, evidence for examined: Clark, 346. 
Tennessee, central: Bassler, 84.

Stones River group: Coryell, 417.
Waynesboro quadrangle: Miser, 1325. 

Texas, Solitario uplift: Powers, 1501. 
Trenton, Tennessee and Kentucky: Raymond, 1548. 
Vermont, Braintree: Richardson, 1585.

Trenton, Grand Isle: Perkins, 1482.
western: Gordon, 673. 

Virginia, western: Stose, 1841.
Volcanic ash bed of Tennessee, Kentucky, and Alabama: Nelson, 1387. 

Ore deposits, origin. For ore deposits in general see Economic geology (general). 
Adirondack magnetic iron ores: Miller, 1317. 
Alaska, Salmon River district: Westgate, 2075. 
Arizona, Jerome district, Yavapai County: Reber, 1557. 
British Columbia: Schofleld, 1664.

Bridge River district: McCann, 1188.
Salmon River district: Schofleld, 1666. 

Brown hematite ores, western North Carolina: Bayley, 99. 
Carnotite ores, Colorado: Coffin, 376. 
Chrome ore, Pennsylvania and Maryland: Knopf, 1065. 
Chromite, Klamath Mountains: Duler, 503.

Montana: Westgate, 2077.
North Carolina: Lewis, 1125.
Oregon, eastern: Westgate, 2076. 

Climatic effect on superficial alteration: Knox, 1073. 
Colorado, Telluride area: Hurst, 858. 
Copper deposits, Engels, California: Turner, 1942.

Flinflon ore deposit, Manitoba: Wallace, 2021.
Texada Island, British Columbia: Dolmage, 511.
Tyrone district, New Mexico: Paige, 1447.
Warren district, Arizona: Mitchell, 1330. 

Copper sulphate stalactites, rate of formation: Mitchell, 1331. 
Deposition of copper carbonate from mine water: Wilson, 2155. 
Deposition of ores: Keyes, 1008. 
Fluorspar, Ontario, Madoc district: Wilson, 2150. 
Gold and silver, El Oro district, Mexico: Wincuell, 2160. 
Graphite: Winchell, 2158. 
Iron, Adirondack magnetite deposits: Miller, 1312; Nason, 1380.

Belcher Islands: Young, 2"221.
Biwabik formation: Gruner, 694.
limonite, Taseko Valley, British Columbia: Mackenzie, 1199.
magnetites, North Carolina and Tennessee: Bayley, 100.
Mesabi range ores: Gruner, 693.
paragenesis of martite and magnetite: Newland, 1395.
titaniferous ores, origin: Bayley, 96.
Washington: JenMns, 884.
Waynesboro quadrangle, Tennessee: Miser, 1325. 

Kaolin, Indiana: Bucher, 234. 
Magnetites, North Carolina, origin: Bayley, 97. 
Manganese, western Virginia: Stose, 1841. 
'.Mesabi magnetic ores, origin: Grout, 691. 
'Mexico, El Oro and Tlalpujahua districts: Flores, 589.

Sierra Mojada district, Coahuila: Shaw, 1721. 
Mineral deposits, present tendencies in the study of: Lindgren, 1129.- 
Nevada, Divide district: Knopf, 1061.

Manhattan, limestone ores: Ferguson, 580.
Mineral County, Cedar Mountain: Knopf, 1062.
Santa F6 district, Mineral County: Clark, 340. 

Nickeliferous pyrrhotite, origin: Hudson, 840. 
North Carolina, Cranberry magnetite ores: Bayley, 96.
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Ore deposits, origin Continued.
Ontario, Cobalt district: Whitman, 2108. 
Ore deposition by circulating water: Keyes, 994. 
Pipe vein, Silver Hill, New Mexico: Keyes, 1010. 
Platinum deposits: Shaw, 1720.
Secondary processes in some pre-Cambrian ore bodies: Wallace, 2024. 
Silver, Cobalt, Ontario: Bastin, 87. 

Comstock lode, Nevada: Bastin, 85. 
Gowganda area, Ontario: Burrows, 250. 
Pachuca district, Hidalgo, Mexico: Winchell, 2160. 
Ontario, Silver Islet: Tanton, 1851. 
South Lorraine, Ontario: Bell, 123. 
Thunder Bay district, Ontario: Parsons, 1472. 
Wickenburg, Arizona: Bastin, 87. 

Silver deposits, enrichment: Sill, 1742. 
Silver enrichment, San Juan Mountains: Bastin, 86. 
Supergene processes, Neihart, Montana: Hurst, 857. 
Terminology of mineral deposits: Lindgren, 1130. 
Theoretical considerations: Rastall, 1538. 
Tin, York region, Alaska: Steidtman, 1802. 
Tungsten ores: Hess, 777. 
Utah, Ophir district: Olmstead, 1413. 
Vadose ore deposition: Keyes, 1001,1012. 
Zinc, Sussex County, New Jersey: Ries, 1596. 
Zonal distribution of ores: Kemp, 962. 
Zonal theory of ore deposition: Spurr, 1790. 

Ore-hunting, profession of: Locke, 1136. 
Oregon.

Economic geography: Smith, 1771. 
Economic geology, 

Borax, Curry County: Gale, 620. 
Chromite, eastern Oregon: Westgate, 2076.

Klamath Mountains: Diller, 503. 
Cobalt, Jackson County: Kellogg, 953. 
Gold, silver, copper, and lead: Yale, 2213, 2216,2219. 
Manganese: Pardee, 1459. 
Oil and gas possibilities: Buwalda, 264. 
Platinum, southwestern Oregon: Kellogg, 954. 
Rogue River valley: Kellogg, 952. 

Historical geology. 
Columbia Valley: Bretz, 196. 
Eastern Oregon: Buwalda, 264. 
Empire formation, Coos Bay: Howe, 830, 831. 
John Day beds: Thorpe, 1890.
Jurassic, Silvies Canyon, Hamey County: Packard, 1444. 

Mineralogy.
Priceite, Curry County: Gale, 620. 

Paleontology.
Agriochoerus, John Day beds: Thorpe, 1894. 
Araeocyon: Thorpe, 1900. 
Camelidae, John Day beds: Lull, 1170. 
Canidae, Tertiary: Thorpe, 1898. 
Empire formation, Coos Bay: Howe, 831. 
Eporeodon, John Day beds: Thorpe, 1893. 
Freshwater Mollusca: Hanna, 716. 
John Day Felidae: Eaton, 544. 
Mammalia, marine, Newport: Packard, 1443. 
Marsupial, John Day beds, Logan Butte: Stock, 1818. 
Miocene Gastropoda, John Day region: Hanna, 714. 
Payette flora: Chaney, 318. 
Pliocyon, John Day Valley: Thorpe, 1892. 
Promerycochoerus, John Day beds: Thorpe, 1890. 
Trigoniae: Packard, 1445. 

 Petrology. 
Plateau basalts: Washington, 2051.
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Orogeny.
Arcuate mountains, evolution: Hobbs, 802.
Canadian Cordilleras: Bowling, 525.
Desert ranges of Mexico, origin; Spurr, 1789.
Folding of mountain ranges: Burrard, 247.
Great Basin ranges: Keyes, 982,988; origin: Davis, 474; Keyes, 1030.
Laccolithic mountains, origin: Keyes, 977.
Mountain formation: Bowie, 184; Reid, 1578.
Orogenic consequence of a diminishing rate of rotation: Keyes, 1017.
Orogenic forces: Reid, 1576.
Permian revolution: Finlay, 587.
Sierra Nevada: Muir, 1374.
Tertiary mountain building, cause: Taylor, 1862.
Vulcanism and mountain-making: Chamberlin, 305.
Wyoming, northwestern: Dake, 449. 

Orthaulax, Tertiary guide fossil: Cooke, 411. 
.Oscillation. See Changes of level. 
Osteomyelites, Permian: Moodie, 1342. 
Packard, A. 8., biography: Cockerell, 365. 
Paleobotany.

Algae, Miocene, Trinidad: Howe, 832.
Araucarioxylon in the Cretaceous: Jeffrey, 870.
Brachyruscus, Florissant, Colorado: Cockerell, 371.
Calatoloides, Eocene fruit, Texas: Berry, 151.
California, Puente flora: Chaney, 317.
Cheyenne sandstone flora, Kansas: Berry, 145.
Classification of plants: Conard, 402.
Climate, determination by plants: Knowlton, 1068.
Cornus, Converse County, Wyoming: Knowlton, 1072.
Costa Rica, Tertiary: Berry, 138.
Cupressinoxyla of the Mesozoic: Jeffrey, 871.
Cycadeoidea: Wieland, 2122. 

Alberta and Texas: Wieland, 2125. 
monocarpy: Wieland, 2123.

Cycad-like leaves, Permian, Texas: No6,1402.
Cycadophyte investigation: Wieland, 2126.
Dakota fauna: Gress, 687.
Devonian: Wieland, 2127.
Devonian forest, Catskill Mountains: Clarke, 356.
Dominican Republic, Tertiary: Berry, 137.
Environmental interpretation of fossil plants: Berry, 155.
Eocene climate: Berry, 147.
General: Guppy, 701.
Gilboa tree trunks: Clarke, 360.
Growth rings in Carboniferous wood: Goldring, 663.
Haiti, Tertiary: Berry, 143.
Hepatica, Florissant, Colorado: Howe, 833.
Ingaculebrana: Berry, 135.
Lance-Union flora: Knowlton, 1071.
Laramie flora, Denver Basin: Knowlton, 1070.
Mackenzie, Mackenzie River basin, Tertiary: Bell, 127.
New York, Devonian forest at Gilboa: Clarke, 359.
Palaeochara, coal measures, Nova Scotia: Bell, 128.
Palm nut, Miocene, Canal Zone: Berry, 136.
Palmoxylon, Colorado, Denver formation: Stevens, 1812. 

South Dakota, Pierre formation: Stevens, 1812.
Parichnosingymnosperms: Jeffrey, 875.
Payette flora: Chaney, 318.
Pines, Mesozoic: Jeffrey, 874.
Pleistocene, Alabama and Tennessee: Berry, 149.
Pleistocene inter glacial, British Columbia: Berry, 148.
Potamogeton perryi, Henry County, Tennessee: Berry, 141.
Psaronius, Schoharie County, New York: Hovey, 827.
Pseudocycas, British Columbia: Berry, 142.
Rancho La Brea beds, flora: Chaney, 320.
Ranunculus florissantensis: Cockerell, 369.
Saccoglottis: Berry, 154.
Sagenopteris: Berry, 156.
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Paleobotany Continued.
Sequoia in the Mesozoic: Jeffrey, 869.
Tennessee, Cretaceous: Berry, 139.
Tertiary, Pacific region: Chaney, 319.
Wilcox flora: Berry, 146. 

Paleoclimatology.
Astronomical considerations: Shapley, 1717.
Climate, determination by plants: Knowlton, 1068.
Climatic environment of extinct animals, determination: Case, 296.
Cretaceous: Wieland, 2126.
Eocene climate: Berry, 147.
Evolution of geologic climates: Knowlton, 1069; Manson, 1225.
General: Coleman, 383; Huntington, 854;-Manson, 1226; Sayles, 1657; Schuchert, 1679; Wieland, 2124.
Oceanic salinity: Visher, 1992.
Peat deposits, their evidence of climatic changes: Dacknowski, 448.
Permian: Hall, 706.
Pleistocene climate: Meinzer, 1264.
Recession of the last ice sheet in New England: Antevs, 40. 

Paleogeography. Sec also Geologic history; Paleoclimatology: Paleogeographic maps.
Appalachian geosyncline: Schuchert, 1682.
California, Tertiary: Clark, 336.
Cretaceous: Stanton, 1795.
General: Ulrich, 1963.
Llanoria: Miser, 1326.
Marine invertebrate faunas, distribution: Schuchert, 1680.
Mid-Continent oilfield: McCoy, 1193.
Paleozoic: Schuchert, 1680.
Pre-Cambrian continents, existence and configuration: Euedemann, 1632.
Pre-Cambrian landmasses: Ruedemann, 1631.
Stones River time: Coryell, 417. 

Paleogeographic maps.
California, Tertiary: Clark, 336.
Central States: Cumings, 439.
Devonian, late middle: Stauffer, 1800.
Eocene, middle: Berry, 147.
Pennsylvanian: McCoy, 1193.

Paleontology. For regional see names of States. See also the chsses of animals and Invertebratesi(general); 
Paleobotany; Evolution.

Animals of the past: Lucas, 1168
Arrested evolution, paleontology of: Ruedemann, 1627,1630.
Climate, determination by plants: Knowlton, 1068.
Climatic environment of extinct animals, determination: Case, 296.
Contributions to knowledge: Berry, 140.
Ecology iijinterpretation of fossil faunas: Baker, 61, 63.
Fossil, use of term: Field, 584; Miller, 1300.
Fossils and life: Bather, 92.
Fossils as age markers: Price, 1514.
General: Manson, 1224; Matthew, 1250.
Invertebrates, inorganic constituents: Clarke, 352.
Marine invertebrate faunas, distribution: Schuchert, 1680.
Origin of oldest fossils: Brooks, 213.
Orthogenesis: Osborn, 1426.
Parasitism: Clarke, 358.
Photographing fossils: Mehi, 1259.
Progress of life: Keyes, 976.
Progress on Pacific coast: Merriam, 1270.
Protypes: Troxell, 1927.
Researches in western States: Merriam, 1273.
South American faunas, origin: Loomis, 1150.
Species, nature of: Troxell, 1927.
Symbiosis: Clarke, 358.
U. S. National Museum, paleontological exhibits: Bassler, 81.
Variations or specific distinctions: Lull, 1176. 

Cambrian.
California, Mohave Desert: Clark, 339.
Iowa, St. Lawrence limestone, Trilobita: Waiter, 2025.
Nevada, Silver Peak district, trilobites: Walcott, 1999.
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Paleontology Continued. 
Carboniferous.

Chester series: Ulrich, 1964. 
Kentucky, eastern Mississippian: Butts, 262. 
Nova Scotia, Horton-Windsor district: Bell, 126. 
Oklahoma, Permian Apus: Ruedemann, 1629.

Stanley shale: Honess, 816. 
Permian: Beede, 119. 
Pottsville fauna, Ohio: Morningstar, 1371. 
Texas, Burkburnett: Glenn, 651.

northern: Moore, 1360.
West Virginia, Nicholas County: Price, 1517. 

Cretaceous.
California, Santa Ana Mountains: Packard, 1446. 
Cannonball fauna: Stanton, 1796. 
Cheyenne sandstone flora, Kansas: Berry, 145. 
Dakota sandstone problems: Stanton, 1795. 
Dinosaurs, Red Deer River: Sternberg, 1806. 
Kansas, Nlobrara beds, Anguillavus: Martin, 1233. 
Mexico, San Felipe formation: Stanton, 1794.

Tamaulipas, rudistid shells: Stephenson, 1803. 
South Dakota, Badlands: Toepelmann, 1913.

Palmoxylon, Pierce formation: Stevens, 1812. 
Tennessee, Cretaceous flora: Berry, 139.

McNairy County, Hamulus: Wade, 1996. 
Trigoniae, Pacific coast: Packard, 1445. 
Trinidad, rudistids: Harris, 723a. 
Woodbine flora, Arthurs Bluff, Texas: Berry, 144. 

Devonian.
Dolatocrinus and allies: Springer, 1785. 
Iowa, Hackberry fauna: Fenton, 579,579a. 
Iowa, Lime Creek shales: Thomas, 1881. 
Mackenzie, Crinoidea: Springer, 1786. 
Minnesota: Stauffer, 1800.
New York, Oriskany fauna, Oriskany Falls: Eaton, 545. 
Stringocephalus burtoni, distribution: Kindle, 1044. 

Jurassic.
Trigoniae, Pacific coast: Packard, 1445. 

Ordovician.
Arctic Cephalopoda: Foerste, 590. 
Ceratopyge fauna: Raymond, 1546. 
Dolgeville fauna: Ruedemann, 1621 
Maquoketa shale, Iowa: Bradley, 191. 
New York, graptolite zones: Ruedemann, 1624. 
Ontario, Ottawa region: Wilson, 2145.

St. Lawrence Valley: Wilson, 2146. 
Snake Hill fauna: Ruedemann, 1624. 
Stones River limestone: Coryell, 417. 
Tennessee, Stones River group: Coryell, 417. 
Trenton echinoderm faunas, distribution: Foerste, 592. 
Trenton fauna, Ontario and Quebec: Raymond, 1540. 
Vermont, Grand Isle: Ruedemann, 1626. 

Pre- Cambrian.
General: Keyes, 1004. 

Quaternary.
British Columbia, Vancouver Island: Berry, 148. 
California, Pleistocene, McKittrick asphalt deposit: Merriam, 1272.

Pleistocene Mollusca: Oldroyd, 1411.
Rancho La Brea, peccary: Merriam, 1271. 

° southern, Vertebrata: Frick, 613. 
Colorado, Yuma County, Pliocene Mammalia: Cook, 406. 
Ecology in the interpretation of fossil faunas: Baker, 63. 
Gulf States, Pelecypoda: Maury, 1254. 
Illinois, Alton: Leighton, 1110.

Grundy County, Pleistocene Mollusca: Baker, 62.
Pleistocene Mollusca: Baker, 64. 

Kansas, Wallace County, Pleistocene Mollusca: Hanna, 715.
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Taleontology Continued. 
Quaternary Continued.

Maryland, Watles Bluff, Pleistocene Molluscs: Smith, 1752. 
Massachusetts, bison remains: Alien, 22.
Mexico, Lower California, San Quentin Bay, Pleistocene: Orcutt, 1416. 
Mollusca, marl deposits, Ottawa district, Ontario: Whittaker, 2117.

Pleistocene: Maury, 1255.
New York, Pleistocene Mammalia: Hartnagel, 727. 
Ontario, St. Lawrence Valley: Whittaker, 2119. 
Pleistocene faunas, distribution: Ooldring, 662. 
Pleistocene Mollusca: Qoldring, 664. 
Pleistocene plants, Alabama and Tennessee; Berry, 149. 
Pleistocene Vertebrate: Hay, 736. 
Quebec, St. Lawrence Valley: Whittaker, 2119. 
Texas, Dallas, Mammalia: Lull, 1171. 
Vertebrata, Pleistocene: Hay, 735. 

 Silurian.
Arctic Cephalopoda: Foerste, 590. 
New York, new forms of life: Kuedemann, 1628. 

Tertiary.
Alabama, Eocene Mollu?ca: Aldrich, 15. 
Alaska, Pliocene pectens: Ball, 455. 
Arachnida: Petrunkevitch, 1486. 
Arizona, San Pedro Valley, vertebrates: Gidley, 636. 
Briones fauna, California: Trask, 1918.
British Columbia, Vancouver Island, Sooke formation: Cornwall, 416. 
Byram marl, Mississippi: Cooke, 413.

Foraminifera: Cushman, 445. 
 California, Desmostylus: Hannibal, 717.

Lompoc, humpback whale: Kellogg, 957.
Meganos group: Clark, 334.
Petaluma, Point Royes, and Santa Rosa quadrangles, Dickerson, 497.
Pinnipeds: Kellogg, 956.
Pliocene pinniped: Kellogg, 955.
Puente flora: Chaney, 317.
southern, Vertebrata: Frick, 613. 

Chitons: Berry, 157. 
Colorado, Eocene Insecta: Cockerell, 366.

Huerfano formation, titanotheres: Osborn, 1418.
Palmoxylon, Denver formation: Stevens, 1812. 

Costa Eica, northern, Miocene: Olsson, 1414.
Plantae: Berry, 138. 

Dominican Republic: Vaughan, 1985.
Mollusca: Pilsbry, 1487.
Plantae: Berry, 137.

Florida, phosphate beds, Cetacea: Alien, 24. 
Foraminifera, Mint Spring marl: Cushman, 446. 
Great Basin and Great Plains faunas: Troxell, 1938. 
Gulf States, Pelecypoda: Maury, 1254. 
Haiti, plants: Berry, 143. 
Hipparion, Siestan, California: Stock, 1817. 
Insecta, Eocene; Cockerell, 367. 
Mexico, Tehuantepec, Miocene: Berry, 152. 
Miocene fishes, California: Jordan, 938. 
Mollusca, Pliocene: Maury, 1255. 
Montana, Eocene claenodonts: Gidley, 635. 
Myadesma, Pacific coast: Clark, 338. 
Oregon, Coos Bay, Empire formation: Howe, 831.

freshwater Mollusca: Hanna, 716.
John Day region, Miocene Gastropoda: Hanna, 714. 

Orthaulax; Cooke, 411.
Panama, Canal Zone, Miocene palm nut: Berry, 136. 
Payette flora: Chaney, 318. 
South Dakota, Badlands: Toepelmann, 1913.

Ischromys: Miller, 1306. 
Utah, Stehlinius: Matthew, 1248. 
Virginia, New Castle, Eocene: Van Winkle, 1977.
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Paleontology Continued. 
Tertiary Continued.

Washington, Olympic Peninsula: Ball, 458.
White River formation, North Dakota: Leonard, 1116.
Wilcox flora: Berry, 146.
Wyoming, Bridger formation, Reithroparamys: Matthew, 1245. 

Eocene Insecta: Cockerell, 366. 
Van Tassel, Miocene: Loomis, 1151. 

Triassic.
Connecticut Valley: Troxell, 1937.
New Mexico, phytosaur: Mehl, 1260.
Pennsylvania, York County: Wanner, 2030. 

Reptilia: Huene, 841.
Texas, Reptilia: Case, 297.

western: Case, 298. 
Paleopathology.

Bacteria, Permian: Moodie, 1344.
Disease, beginnings: Moodie, 1339.
Historical sketch: Moodie, 1345.
Man: Moodie, 1346.
Mesozoic: Moodie, 1343.
Osteomyelites, Permian: Moodie, 1342.
Phytosauria: Moodie, 1347.
Trepanation: Moodie, 1341. 

Paleozoic (undifferentiated).
Nova Scotia, Kings and Annapolis counties: Faribault, 570. 

Panama (including Canal Zone). 
Paleontology.

Areas, recent: Maury, 1256.
Palm nut, Miocene, Canal Zone: Berry, 136. 

Paragenesis of minerals.
Bornite-chalcopyriteintergrowth, British Columbia: Uglow, 1958.
British Columbia, Texada Island, Marble Bay mine: Dolmage, 511.
New Mexico, Iron Mountain: Smythe, 1777.
Timiscaming ores, structure: Schlossmacher, 1659. 

Parasitism: Clarke,358. 
Peat.

Canada: Anrep, 39.
Classification and formation: Osbon, 1417.
General: Cottrell, 423,424; Dacknowski, 448.
Maine, Livermore quadrangle: Burr, 246.
Ontario: Anrep, 37,38.
Quebec: Anrep, 37.
United States: Soper, 1778. 

Pebbles.
Geologic history: Wentworth, 2068.
Measuring and plotting shapes: Wentworth, 2072.
River pebbles, field study: Wentworth, 2066.
Pebbles, shapes: Wentworth, 2072; of beach pebbles; Wentworth, 2074.

wedge work: Wentworth, 2069. 
Pelecypoda.

Areas, Panama region: Maury, 1256.
Barrettia: Trechmann, 1920.
Costa Rica, northern, Miocene: Olsson, 1414.
Eocene, New Castle, Virginia: Van Winkle, 1977.
Mexico, Lower California, San Quentin Bay: Dall, 456. 

Tamaulipas, rudistid shells: Stephenson, 1803.
Myadesma, Pacific coast: Clark, 338.
Pecten, Pliocene, Alaska: Dall, 455.
Pectens, Tertiary, West Indies, new names: Cooke, 410.
Pleistocene and Pliocene, Gulf States: Maury, 1254.
Rudisted, San Felipe formation, Mexico: Stanton, 1794.
Rudistids, Trinidad: Harris, 723a.
Trigoniae, Pacific coast: Packard, 1445. 

Peneplains.
Colorado, Front Range and Rocky Mountains National Park: Lee, 1106.
Driftless Area, erosional history: Trowbridge, 1921.



INDEX; 219

Peneplains Continued. 
General: Davis, 477.
Pennsylvania, Piedmont province: Bascom, 78 
Rocky Mountain region: Keyes, 971. 
Utah: Keyes, 1021.

Peridotite dikes, Scott County, Arkansas: Miser, 1328. 
Permian revolution: Finlay, 587. 
Petrified forest, Sonoma, California: Dickerson, 497. 
Pennsylvania.

Survey: Ashley, 46. 
Economic geology. 

Anthracite region: Parker, 1462. 
Chrome ore, southeastern Pennsylvania: Knopf, 1065. 
Chromite deposits: Gordon, 680. 
Clay: Hies, 1593.
Mineral resources: Ashley, 47; Pa. G. S., 1478. 
Oil and gas, outlook for: Ashley, 49. 
Oil and gas fields: Ashley, 50.

map: Richardson, 1588. 
Oil in coals and shales: Ashley, 48. 
Petroleum: Johnson, 910. 

Historical geology.
Crystalline schists, southeastern Pennsylvania: Knopf, 1066. 
Lebanon County: Gordon, 676.
Lower Paleozoic, southeastern Pennsylvania: Stose, 1840. 
Medina, southeastern Pennsylvania: Eaton, 546. 
Metamorphic rocks, southeastern Pennsylvania: Jonas, 931. 
Triassic, York County: Wanner, 2030. 

Mineralogy.
Chlorite, white: Shannon, 1714. 
Crocidolite, eastern Pennsylvania: Wherry, 2087. 
Mineralogy: Gordon, 679. 
Texas, Lancaster County: Gordon, 678.
Unionvllle corundum mines, Chester County: McKinstry, 1205. 

Paleontology.
Triassic, Reptilia: Huene, 841. 

York County: Wanner, 2030. 
Petrology.

Anorthosites, genesis: Smith, 1762. 
Granitic pegmatites: Gordon, 677. 
Ordovician volcanics, Lebanon County: Gordon, 676. 
Serpentine: Gordon, 680. 

Physical geology.
Anthracite basins, structural features: Kemp, 963. 
Coudersport ice mine: Balch, 65. 

Physiographic geology.
Cycles of erosion, Piedmont province: Bascom, 78. 

Pennsylvanian. See Carboniferous. 
Pentremites. See Blastoidea. 
Permian. See Carboniferous. 
.Petroleum.

Accumulation of oil and gas, time factor: Johnson, 913; by moving underground wator: Bla'ckwelder,
164.

Accumulation of oil in sands: Emmons, 559. 
Alaska: George, 627; Martin, 1229. 

Anchorage: Brooks, 210. 
Cold Bay field: Palmer, 1453. 
Iniskin Bay district: Mofflt, 1336. 

Alberta, Sheep River area: Slipper, 1751. 
Arizona, northeastern, Holbrook area: Hager, 704.
Arkansas, El Dorado field: Crider, 432; Heald, 750; Hull, 849; Pratt, 1510; Teas, 1866; age of pro 

ducing sand: Stephenson, 1804. 
Bibliography: Burroughs, 248. 
Brines of oil fields: Washburne, 2037. 
British Columbia, Peace River district: Spieker, 1784.
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Petroleum Continued.
California; McLaughlin, 1208; Vander Leek, 1976.

Ciervo field: Stalder, 1792.
Kern County: English, 562. 

Los Angeles basin: Arnold, 44.
petroleum geology, development: Hamilton, 708.
production decline: McLaughlin, 1207. 

Canada: Bowling, 522.
oil reserves: Arnold, 45.
western: Bowling, 518. 

Central America: Milner, 1323.
oil reserves: Redfield, 1562.

Coal tar mistaken for oil residue: Martin, 1232. ' 
Decline curves of various oil pools: Johnson, 911. 
Detecting small quantities: Heald, 749. 
Domes, origin by isostatic adjustment: Albertson, 4. 
Economics: Pogue, 1493.
Estimating petroleum reserves: DeGolyer, 489; Veatch, 1987. 
Experimental petroleum geology: McCoy, 1192. 
Field mapping for oil geologist: Warner, 2035. 
Field methods in petroleum geology: Cox, 429; Lahee, 1082. 
Flooding of oil wells by fresh water: Brown, 220. 
Folding, effect of stratigraphic variation on: Gardescu, 624. 
Foraminifera, use in determining underground structure: Cushman, 447. 
Future oil supply: White, 2095.
General: Butler, 260; Redwood, 1563; Vander Leek, 1976. 
Genetic factors of oil occurrence: White, 2094. 
Geologic aid in exploration: Ellison, 556. 
Geologic distillation: Willis, 2141. 
Geology: Emmons, 560.
Handbook of the petroleum industry: Day, 484. 
History, epochs in: White, 2100. 
Idaho, ofl possibilities: Heald, 752. 
Illinois: Collingwood, 393.

faulting, influence of: Wheeler, 2080.
Marion County, Wamacpool: Wheeler, 2081.
Monroe County: Mylius, 1377.
oil and gas fields, map: Richardson, 1586. 

Indiana: Bownocker, 188; Logan, 1141.
in middle Ordovician: Heald, 751. 

Inorganic origin: Hixon, 797. 
Invasion of oil into a water-wet sand: Skirvin, 1749. 
Kansas: Moore, 1354.

Butler County: Uhrlaub, 1961.
central: Williams, 2134.
Eldorado field: Fath, 572; Stapleton ofl horizon, age: Fath, 574.
Sallyards field: Berger, 130.
southeastern: Williams, 2133.
Urschel oil pool, Marion County, water conditions: Shea, 1722.
western, oil possibilities: Lupton, 1178. 

Kentucky: Glenn, 650; Jillson, 887, 897.
eastern: Jillson, 894.
Irvine district: St. Glair, 1637.
Warren County: St. Clair, 1638,1639. 

Louisiana, Bellevue pool: Hull, 846.
HaynesviUe pool: Hull, 844; Scott, 1688,1689; Teas, 1864,1865.
map of oil and gas fields: U. S. G. S., 1969.
northern: Hull, 845.
salt domes: Deussen, 494.
Vinton field: Wrather, 2198.

Mackenzie River valley: Bosworth, 172,173,174; Kindle, 1043,1048; Kitto, 1054; Ness, 1389; Redneldr 
1559.

Norman fields: Hume, 852. 
Mexico, Isthmian oil fields: Redfield, 1558.

oil fields: Hartley, 725; Huntley, 855.
Lower California: Bustamante, 258.
petroleum geology: Hartley, 724.
Tepetate-Chinampa pool, graphic model: Huntley, 856.
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Petroleum Coutinued. 
Mexico, Vera Cruz flelds:{Semmes, 1697.

Zacamixtle pool: DeGolyer, 487. 
Mid-Continent oil field, paleogeography and historical geology: McCoy, 1193; reflected buried hflls:

Powers, 1503.
Mid-Continent oil-field structuresiiMonnett, 1338. 
Migration and accumulation^by moving underground water: Rich, 1581. 
Migration of oil: Dodd, 607. 
Mississippi, oil possibilities: Easton, 543. 
Montana: Clarke, 351.

Cat Creek oil field: Lupton, 1177.
central and|eastern: Clapp, 330.
Garfield County, oil and gas prospects: Thorn, 1874.
Quadrant formation: Freeman, 610.
Soap Creek oil field: Thorn, 1872.
Sweetgrass arch: Clapp, 333.

Movements of oil and water through sands: Mills, 1321. 
New York: Clarke, 360; Johnson, 910. 
Northwest Territory: Anonymous, 2227. 
Occurrence: Clapp,t332. 
Ohio: Bownocker, 188.

Ordovlcian horizons: Panylty, 1455.
Wayne County: Conrey, 403. 

Oil reserves: Keyes, 1009; White, 2091.
United States: White, 2097. 

Oil structures: mil, 787. 
Oil supply: White, 2098.

United States: U. S. G. S.,U972. 
Oklahoma, Caddo County, Cement field: Reeves, 1569.

Carter County, Hewitt oil field: Roark, 1597.
Cement field, Caddo County: Clapp, 331.
Fox field, Carter County: Storm, 1833.
Healdton field, Carter County: Bartram, 77.
Hewitt field: Swigart, 1845.
map of oil and gas fields: U. S. G. S., 1970.
northeastern: Williams, 2133.
Okmulgee district: Clark, 344.
Osage County: Miller, 1318; structural conditions: Hartley, 726.
Osage Reservation: Round y, 1620.
southern: Burton, 255; Hopkins, 821; Moore, 1355.
southwestern: Howell,835.
Stephens County: Storm, 1831,1832. 

Ontario, future prospects: Williams, 2136.
Manitoulin Island: Williams, 2138. 

Organic material of carbonaceous shales: Rae, 1530. 
Origin: Carmody, 291.

humus-acid: Rae, 1529. 
Pennsylvania: Ashley, 49, 50; Johnson, 910; Pa. G. S., 1478.

oil and gas fields map: Richardson, 1588. 
Permeability and absorption of "sands": Melcher, 1266. 
Petroleum geology, past and future: Goodrich, 670; Powers, 1500.

as a profession: Woodruff, 2192.
east of the Mississippi: Richards, 1584. 

Petroliferous provinces: Schuchert, 1676; Woodruff, 2191. 
Phosphorus in Californian petroleum: Palmer, 1450. 
Pore space of oil and gas sands: Melcher, 1265. 
Problems in oil geology: White, 2099. 
Progress in petroleum geology: Plummer, 1490. 
Rock classification: Knapp, 1057. 
Subsurface contouring: Bloesch, 166.
Subsurface relationships in oil and gas fields, experimental studies: Mills, 1320. 
Temperature of fluids in wells: Lahee, 1083. 
Tennessee: Glenn, 650, 652; Nelson, 1385. 
Texas, Beaumont, Spindletop field: Sur, 1844.

Brazoria County, West Columbia field: Barton,'.75.
Gulf coastal region oil fields: Wolf, 2180.
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Petroleum Continued.
Texas, McLennan County: Pace, 1437.

Mexia field: Whitney, 2110; Wrather, 2199.
northeastern, salt domes: Cheney, 325.
Pecos County, Fort Stockton: Pratt, 1509.
Ranger field: Beeves, 1570.
salt domes: Deussen, 494.
South Bend field, Young County: Cheney, 326.
southwestern oil fields: Owen, 1436; Stephenson, 1805.
Thrall field, Williamson County, Bybee, 265.
Webb and Zapata counties: Sellards, 1692.
Zapata County: Wrather, 2201.

Topographic criteria of oil field structure: Monett, 1337. 
Trinidad: Carmody, 291; Macready, 1213; Milner, 1322. 
Underground conditions in oil fields: Ambrose, 34.
Underground water in migration and accumulation of oil and gas: Bonine, 171. 
Utah, southern, oil possibilities: Moore, 1362,1363.

Washington County: Bassler, 79. 
Water displacement in oil and gas sands: Johnson, 912. 
Water in oil fields: Ambrose, 35. 
West Indies: Milner, 1323; Redfield, 1561. 
West Virginia: Reger, 1574.

carbon ratios of coals in oil fields: Reger, 1575. 
Nicholas County: Reger, 1573. 

Wyoming: Ball, 66; Heald, 747. 
accumulation: Heald, 748. 
oil and gas fields, map: Richardson, 1589.

Osage oil field, Weston County: Collier, 390.
Petroleum geology, contributions to geologic science: DeGolyer, 488. 
Petroliferous provinces: Schuchert, 1676; Woodruff, 2191.
Petrology (general). For regional, see names of States. For rocks described, see list, p. 246. See also Igneous 

and volcanic rocks; Sedimentary rocks; Technique. 
Clinkertill: Dove, 517.
Contact phenomena, gneiss and limestone in western Massachusetts: Eskola, 564. 
Demesne of petrology: Berbey, 133.
Determination of common minerals and rocks, tables for: Tarr, 1856. 
Garnet reaction rims in anorthosite: Roesler, 1604. 
Granitic pegmatites: Gordon, 677. 
Graphic study of igneous rock series: Grout, 692. 
Igneous intrusion, after-effects: Kemp, 965. 
Igneous rocks, average chemical composition: Clarke, 353. 
Jades of middle America: Washington, 2052. 
Jasperoid of Joplin district: Smith, 1772. 
Lava, surface fusion: Diller, 504. 
Limestones: Howell, 836.
Literature, abstracts and reviews: Behre, 121; Johannsen, 901. 
Metasomatic processes in silicate rocks; Goldschmidt, 665. 
Microscopical determination of rocks in sections: Johannsen, 903. 
Petrographic unconformity: Berkey, 132. 
Plateau basalts: Washington, 2051. 
Pressure in magmas: Morey, 1364. 
Reaction principle in petrogenesis: Bowen, 178. 
Segregation granites: Lane, 1088.
Till and stratified clay, microscopic sections: Sayles, 1653. 

Phosphate.
General: Cottrell, 425; Stone, 1827,1829. 
Montana, Granite County: Pardee, 1457. 

Physical geology (general). For regional, see names of States. 
Arcuate and lobate mountain structures: Taylor, 1861. 
Collapse of mountain summits: Young, 2222. 
Colloidal solutions: Burton, 254. 
Contact metamorphism: Hess, 777. 
Control zones of earth: Chamberlin, 310. 
Crustal movements, California: Day, 483. 
Crystalline schists, origin: Keyes, 968. 
Cycle of glaciatton: Hobbs, 806.
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Physical geology (general) Continued.
Deflection of streams by earth rotation: Davis, 475.
Deformative processes: Chamberlin, 306.
Diminishing rate of rotation, effects: Keyes, 985.
Domes, origin by isostatic adjustment: Albertson, 4.
Drag folding in marble: Dale, 454.
Dynamics of the lithosphere: Jones, 935.
Earthquake rifts, aerial observation: Willis, 2142.
Folding, effect of stratigraphic variation on: Gardescu, 624.
Foraminifera, use in determining underground structure: Cushman, 447.
General: Scott, 1690.
Groundwork of diastrophism: Chamberlin, 309.
Gulf Coastal Plain salt domes, secondary instrusive origin: Matteson, 1241.
Imbricated structure in river gravels: Johnston, 930.
Impressions on rocks: Twenhofel, 1949.
Intraformational corrugated rocks: Miller, 1316.
Iron-depositing bacteria: North, 1405.
Limestone slab deformed by gravity: Kindle, 1047.
Lithosphere, structural failure: Leith, 1113. (
Mechanical interpretation of joints: Bucher, 231.
Megadiastrophism: Chamberlin, 311.
Mountain summits, collapse: Young, 2222.
Mud cracks on steeply inclined surfaces: MacCarthy, 1189.
Natural waters, effects of common changes: Wells, 2063.
Pebbles, wedge work: Wentworth, 2069.
Planetesimal hypothesis: Chamberlin, 308.
Pole displacement: Cotton, 419.
River deflection due to earth's rotation: Hayes, 742.
Rock mass movement: Leith, 1115.
Self-compression of the earth: Chamberlin, 308.
Subjacent igneous invasion, relations of regional metamorphism: Barrell, 72.
Syngenetic origin of concretions in shale: Tarr, 1859.
Valley widening by frost action: Culbertson, 437. ' 

Physiographic geology (general). For regional, see names of States. See also Drainage changes.
Airplane photography: Lee, 1104.
Arcuate mountains, evolution: Hobbs, 802.
Basin-and-Range province, Pleistocene lakes: Meinzer, 1264.
Cryptovolcanic structure, Adams County, Ohio: Bucher, 232. . ' '
Cycle of glaciation: Hobbs, 806.
Deflection of streams by earth's rotation: Jennings, 885.
Eathquake rifts, aerial observation: Willis, 2142
Erosional history: Trowbridge, 1921.
Evolution of earth: Hobbs, 800.
Geanticlines, horizontal movement: Brouwer, 214.
General: Scott, 1690.
Geographical cycle: Davis, 477.
Great Basin ranges, origin: Keyes, 1030.
Harbor development by physiographic processes: Cobb, 364.
Localization of major geosynclines, cause: Bucher, 233.
Major features of earth's surface: Diener, 498.
Peneplains and the geographical cycle: Davis, 477.
Retrograding of offshore bars: Johnson, 908.
Rocky Mountains, physiographic history: Keyes, 980.
Rdle in military operations: Bryan, 226.
Scenery of American rivers: Johnson, 909.
Summit plane of Colorado Rocky Mountains: Keyes, 1011.
Tomboloes and points, formation: Johnson, 914.
Topographic criteria of oil-field structure: Monett, 1337.
Topographic maps: Davis, 478.
United States: Lobeck, 1133,1135. 

age of present surf ace: Trowbridge, 1922. 
north-south topographic profiles: Trowbridge, 1923. 
physiographic map: Lobeck, 1134.

Utah peneplains: Keyes, 1021.
64264 24  15
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Pisces.
Anguillavus hackberryensis, Niobrara beds, Kansas: Martin, 1233.
Devonian: Kindle, 1049.
Lampris zatima, Lompoc, California: Jordan, 937.
Miocene fishes, California: Jordan, 938.

restorations: Anonymous, 2234. 
Quisque bakeri, Miocene herring, Texas: Jordan, 940. 
Shark's teeth, Pliocene, California: Jordan, 941. 

Placers.
Alaska: Mertie, 1291.
British Columbia, Cariboo district: Johnston, 927. 

Plain geology: Smith, 1761.
Planetesimal hypothesis: Chamberlin, 308; astronomical tests: Reid, 1577. 
Plants, fossil. See Paleobotany. 
Platinum.

British Columbia: Uglow, 1956. 
General: Hill, 789, 792. 
In quartz veins: Turner, 1943. 
Oregon, southwestern: Kellogg, 954. 

Pleistocene. See Olacial geology; Quaternary. 
Pliocene. See Tertiary. 
Polyzoa. See Bryozoa. 
Portland cement. See Cement materials. 
Potash.

General: Nourse, 1407,1408.
Illinois, potash shales: Austin, 57; Schroyer, 1674.

Union County: Krey, 1077. 
Nebraska: Hicks, 786.
New Jersey greensands: Mansfield, 1219,1223. 
Texas, western: Udden, 1954,1955.

reserves: White, 2096. 
Utah, Marysvale district: Varley, 1978. 

Pre-Cambrian.
Alberta, Rocky Mountains: MacKenzie, 1202. 
Arizona, Jerome district, Yavapai County: Reber, 1557.

Mazatzal quartzite: Wilson, 2147.
Papago country: Bryan, 227. 

British Columbia, Kamloops district, North Thompson valley: Uglow, 1957.
Rocky Mountain region: Schofield, 1663.
Rocky Mountain trench: Shepard, 1727.
southeastern: Schofield, 1665,1667. 

Canada: Miller, 1308. 
Colorado, Boulder County, Ward region: Worcester, 2197.

southwestern: Coffin, 376. 
Greenland, northwestern: Koch, 1074. 
Labrador, northeastern: Coleman, 381. 
Literature: Steidtinann, 1801. 
Manitoba: Alcock, 11.

Maskwa River: McCann, 1185.
northern: Bruce, 222.
Oiseau River area: Cooke, 415.
Ospwagan Lake-Buratwood River area: Alcock, 7.
Rat River: Alcock, 8.
Rice Lake area: Cooke, 415. 

Mexico, Lower California: Barton, 466. 
New Jersey, Sussex County: Ries, 1596. 
New York, Adirondack region: Clarke, 357.

Mount Marcy quadrangle: Kemp, 960. 
Ontario: Hopkins, 822; Miller, 1308; Quirke, 1526; Wilson, 2151.

Algoma district: Brunton, 224.
Black River area: Wright, 2204.
Blanche River area: Burrows, 253.
Boston-Skead area: Burrows, 252.
Brockville-Mallorytown area: Wright, 2207.
Gowganda area: Burrows, 250.
Michipicoten district: Thomson, 1889.
northern: Bruce, 222.
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Prc-Cambrian Continued.
Ontario, Schreiber-Duck Lake area: Hopkins, 824. 
Sudbury district: Quirke, 1527.

Wanapitei Lake area: Quirke, 1528. 
Timiskaming district, Kenogami Lake area: Cooke, 414. 

Larder Lake area: Cooke, 414. 
Round Lake area: Cooke, 414. 

western Patricia: Burwash, 257. 
Quebec: Wilson, 2151. 
South Dakota, Black Hills: Runner, 1634. 
Texas: Udden, 1953.
Yukon, Sixtymile and Ladue rivers area: Cockfleld, 372. 

Pre-Cambrian continents, existence and configuration: Ruedemann, 1632. 
Pre-Cambrian life: Keyes, 974. 
Precious stones. .

General: Stoddard, 1820,1821,1824. 
Geologic and geographic occurrence: Ball, 69. 
United States National Museum collection: Merrill, 1281. 

Proboscidea, evolution, phylogeny, and classification: Osborn, 1420. 
Pyrite.

General: Jenison, 882; Smith, 1768,1769. 
Illinois: Cady, 270. 
New York: Newland, 1391.
South Carolina, Kershaw, Hailemine: Schrader, 1668. 

Pyrrhotite, etching tests on: Boydell, 190. 
Quaternary. See also Glacial geology; Paleontology, Quaternary. 

Arizona, lower Gila region: Ross, 1618. 
Basin-and-Range province, Pleistocene lakes: Meinzer, 1264. 
California, San Bernardino Mountains: Vaughan, 1979. 
Champlain sea, decreasing salinity southward: Goldring, 664. 
Georgia: Teas, 1863.
Mexico, Lower California, San Quentin Bay, Pleistocene: Orcutt, 1416. 
Newfoundland, western: Schuchert, 1678. 
New Mexico. Raton-Brilliant-Koehler area: Lee, 1105. 
Pleistocene: Hay, 737. 
Pleistocene time: Hay, 739.
Texas, Brazoria County, West Columbia field: Barton, 75. 

Quebec. 
Areas described.

Beauceville area: MacKay, 1198. 
Gasp6 Peninsula: Coleman, 382,385. 
Lemieux township, Gaspe County: Alcock, 12. 
New Quebec: Coleman, 3881. 
Torngat Mountains, Labrador: Coleman, 389. 

Economic geology.
Allanite, Lac a Baude, Champlain County: Harvie, 729. 
Asbestos^ RuKeyser, 1633. 

Black Lake area: Hubbard, 839. 
Weir township, Bonaventure County: Harvie, 728. 

Graphite: Spence, 1782.
Buckingham district: Eardley-Wilmot, 542. 

Mining operations, 1920,1921; Denis, 492, 493. 
Peat bogs: Anrep, 37.
Structural materials, St. Lawrence Valley: Keele, 948. 

Historical geology.
Anticosti Island: Twenhofel, 1948. 
Devonian limestone, Saint George: Clark, 349. 
Levis formation: Clark, 347. 
Monteregian Hills: Howard, 829.
Paleozoic and pre-Cambrian relationships, southern border of Laurcntian Highlands, Wilson 2151- 
Tillite, Levis: Saules, 1655. 

Mineralogy.
Allanite, Lac a Baude, Champlain County: Harvie, 729. 
Diopside: Walker, 2016. 
Native gold in calcite, Dorchester County: Dufresne, 531.
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Quebec Continued. 
Paleontology.

Ordovician, St. Lawrence Valley: Wilson, 2146.
Pleistocene and recent fossils, St. Lawrence Valley: Whlttaker, 2119.
Trenton fauna: Eaymond, 1540. 

Petrology.
Alnoite, Isle Cadieux: Bowen, 176,177.
Granitic segregations in serpentine series: Dresser, 528.
Monteregian Hills, outliers: Howard, 829. 

Physiographic geology.
Anticosti Island, post-glacial terraces: Twenhofel, 1945.
Beauceville area: MacKay, 1198.
Gaspe Peninsula: Coleman, 382, 385.
Pleistocene terraces: Kindle, 1050. 

Quicksilver.
Bibliography: Evans, 568.
General: Ransome, 1534,1535,1537.
Mexico, San Luis Potosi, Guadalcazar: Wittich, 2168. 

Radium: Butler, 261; Hess, 779, 780, 783. 
Raindrops, impressions on rocks: Twenhofel, 1949. 
Ransome, F. L., biography: Anonymous, 2230. 
Raton mesas, New Mexico and Colorado: Lee, 1103. 
Red limestones, origin: Galloway, 622. 
Relief maps.

California, central coast ranges: Dlckerson, 497. 
San Francisco Bay region: Dickerson, 497. >

Colorado, central, and New Mexico, north-central: Lee, 1105.
Nebraska, Sioux County, Agate anticline: Schramm, 1672. '
Ohio: U. S. G. S., 1973.
Quebec, Beauceville area: MacKay, 1198.
United States: Lobeck, 1135. .
Virginia: Stose, 1841.
Washington: Patty, 1476. 

Reptilia.
Alamosaurus, Ojo Alamo formation, New Mexico: Gilmore, 647.
Alberta, Red Deer River: Sternberg, 1807.
Allognathosuchus, Eocene, Wyoming: Mook, 1349.
Amphicoelias: Osborn, 1419.
Brachyceratops: Gilmore, 644.
Camarasaurus: Osborn, 1419.
Centrosaurus apertus, Belly River beds: Parks, 1464.
Ceratopsia: Gilmore, 646.
Crocodile, Bridge beds: Mood, 1350.
Crocodilus acer, Manti beds, Utah: Mook, 1351.
Desmatosuchus, Dockum beds, Texas: Case, 295.
Dinosaur tracks, Hamilton County, Texas: Wrather, 2202.
Dinosauria: Sternberg, 1811. 0
Dinosaurs, Red Deer River; Sternberg, 1806.
Gavialosuchus americana, Florida: Mook, 1348.
Kansas, Niobrara group: Wiman, 2157.
Maryland, Arundel formation: Gilmore, 640.
Nodosaurus textilis: Lull, 1169.
Palaeoscincus: Matthew, 1253.
Paleopathology, Mesozoic: Moodie, 1343.
Panoplosaurus minis, Belly River beds: Sternberg, 1810.
Parasaurolophus, Red Deer River: Parks, 1466.
Pennsylvania, Triassic: Huene, 841.
Phytosaur, Triassic, New Mexico: Mehl, 1260.
Phytosauria: Moodie, 1347.
Saniwa, Bridger beds, Wyoming: Gilmore, 643.
Sauropod dinosaur, San Juan Basin, New Mexico: Gilmore, 642.
Struthiomimus, habits: Nopcsa, 1403.
Texas, western, Upper Triassic: Case, 298.
Thecodontia: Huene, 842.
Turtle, Kinosternon arizonense: Gilmore, 645.
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Restorations.
Blastomeryx marshi: Lull, 1173.
Brachyceratops: Gllmore, 644.
Camarasaurus: Osborn, 1419.
Eporeodon: Thorpe, 1895,1903.
Hyrachyus: Troxell, 1936.
Hyracodon apertus: Sinclair, 1746.
Miocene fishes, California: Jordan, 938; Anonymous, 2234.
Palaeoscincus: Matthew, 1253.
Parasaurolophus: Parks, 1466.
Struthiomimus: Nopcsa, 1403.
Triceratops: Gilmore, 646.
Vertebrates: Lucas, 1168. 

Rhode Island. 
Mineralogy.

Apatite, South Foster: Hawkins, 733.
Epidote, Pascoag: Hawkins, 733.
Hematite, Manton: Hawkins, 733. 

Paleontology.
Crossotheca, Carboniferous:. Round, 1619. 

River pebbles: Wentworth, 2072. 
Rivers.

Colorado River: Pack, 1441.
Fraser River: Johnston, 922.
Missouri River: Oreene, 685.
Scenery, origin: Johnson, 909. 

Road materials.
General: Bean, 114.
Wisconsin: Bean, 115.

Rock distortion in Oklahoma oil fields: Gardner, 625.
Rock-forming minerals, microscopical determination in sections: Johannsen, 903. 
Rock slides. See Landslides.
Rocks. See Igneous and volcanic rocks; Sedimentary rocks. 
Rocks, structural features.

Cone-in-cone: Tarr, 1860.
Crystalline schists, origin: Keyes, 968.
Imbricated structure in river gravels: Johnston, 930.
Intraformational corrugated rocks: Miller, 1316.
Mud cracks on steeply inclined surfaces: MacCarthy, 1189.
Rock distortion in Oklahoma oil fields: Gardner, 625.
Strand markings in Pennsylvanian sandstones, Osage County: Powers, 1498
Zircon as a criterion of origin of metamorphosed rocks: Armstrong, 43. 

Rocks described. See list, p. S4S. 
Saint Croix Island, geology: Vaughan, 1980. 
Saint John, O. H., biography: Keyes, 973. 
St. Peter sandstone: Dake, 450, 452.

complexity: Keyes, 996.
derivation: Dake, 451.

Salisbury, R. D., biography: Chamberlin, 316; Keyes, 1020; Wrather, 2203. 
Salmon River district, British Columbia: Schofield, 1666. 
Salt.

General: Cottrell, 428; Insley, 861; Stone, 1828.
Gulf Coastal Plain salt domes, secondary intrusive origin: Matteson, 1241.
New York: Newland, 1391.
Nova Scotia, Malagash: Moflatt, 1333. 
Permian deposits, south central United States: Darton, 464. 

Salt domes.
Gypsum in Gulf salt domes: Barton, 76. 
Origin: Barton, 75; Hixon, 797; Powers, 1504; Pratt, 1511. 

by isostatic adjustment: Albertson, 4. 
secondary intrusive: Matteson, 1241. 

Salt cores, origin: Washburne, 2037.
Texas, Fort Bend County: Pratt, 1512.

northeastern: Cheney, 325. 
Salterella, nature: Clark, 348.
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Sand.
General: Beach, 109,113; Stone, 1826; Teas, 1863.
Georgia: Teas, 1863.
Ontario, northern: Keele, 946; Cretaceous: Keele, 947. '  

Sand grains, study of: Galloway, 621. 
Sandstone.

Structure and origin: Galloway, 621.   ' 
San#a Fe district, Mineral County, Nevada: Clark, 340. ' 
Santo Domingo. See Dominican Republic. 
Saskatchewan. 

Economic geology.
Flinflon ore body: Wallace, 2021.
Lignite: MacLean, 1209.
Oil exploration, Pasquia Hills: Wallace, 2022.
Oil prospecting: Dowling, 519; Ness, 1388.
Souris coal field: Dowling, 520. 

Historical geology.
Pasquia Hills: Wallace, 2022.
Southern Saskatchewan: Sheppard, 1729. 

Mineralogy.
Annaheim meteorite: Johnston, 915. 

Petrology.
Norite rocks, Lake Athabasca region: Alcock, 5. 

Sedimentary rocks.
Algonkian sediments, quantitative study: Trowbridge, 1924.
Boring, Palo Pinto County, Texas: Goldman, 659.
Classification: Field, 585.
Description and nomenclature: Tieje, 1907.
Kansas, Woodson County: Twenhofel, 1944.
Limestones: Howell, 836.
Ontario, McKay Lake, bottom deposits: Whittaker, 2120.
Organic material of carbonaceous shales: Rae, 1530.
Petrographic characters: Ailing, 32.
Schedule for field description: Goldman, 657, 660.
Texas, characteristics: Udden, 1953.
Till and stratified clay, microscopic sections: Sayles/1653.
Variation in sediments: Twenhofel, 1948.
Weight: Lane, 1090.
White River beds: Wanless, 2028.
Wyoming, Cambrian: Tieje, 1907. , 

Sedimentation.
Alberta, Lake Louise: Johnston, 929.
Basal glauconite and phosphate beds: Goldman. 661.
Chemical and physical researches: Wells, 2064.
Chemistry: Clarke, 352.
Committee on sedimentation, work of: Vaughan, 1984.
Frazer River delta, British Columbia: Johnston, 922, 923. 926.
Glauconite, association with unconformities: Goldman, 658.
Lithologic correlation: Goldman, 656.
Ontario, Cobalt Lake: Albertson, 4.
Sand grains, study of: Galloway, 621.
Stratification and time relations: Udden, 1951.
Studies of sedimentation in universities: Moore, 1352; Twenhofel, 1946.
Terms for clastic sediments: Wentworth, 2073.
Variation in sediments: Twenhofel, 1948. 

Seismology. See also Earthquakes.
Berchmans seismograph: Neumann, 1390.
Earthquake frequency: Cotton, 420.
Earthquake rifts, aerial observation: Willis, 2142.
Earthquake shock in alluvial areas: Vickery, 1989.
Earthquake waves, analysis: Klotz, 1055.
Earthquake zones of the Pacific: Omori, 1415.
Forecasting of earthquakes: Rickard, 1591.
General: Macelwane, 1195.
Greater Antilles seismic belt: Taber, 1849.
Isoseismal lines, construction and use: Davison, 479. *
L waves, variable velocity: Hodgson, 809.
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Seismology Continued.
Milne-Shaw seismograph: McComb, 1191. 
Piezo-electrical accelerograph: Wood, 2186. 
"Regional" and "world" seismology: Wood, 2185. 
Scales of seismic intensity: Davison, 479. 
Seismograph, on a new principle: Morize, 1370.

temperature control: Eodgson, 811. 
Seismological investigation: Carnegie Inst. Wash., 292. 
Status of seismological work: Klotz, 1056. 
United States Weather Bureau investigation: Marvin, 1237. 

Selenium: Heikes, 754, 758. 
Self-compression of the earth: Chamberlin, 308. 
Shale.

Kansas, Arkansas City: Teetor, 1867. 
Shapes of pebbles: Wentworth, 2072. 
Shore lines. See also Beaches; Terraces.

Ontario, Lake Erie, Point Pelee: Kindle, 1045. 
Shorelines (abandoned).

Indiana, northwestern: Cressey, 431. 
Michigan, Saginaw basin: Leverett, 1118. 

Silica: Beach, 103,106,112.
Sillimanite-schist inclusions in granite: Miller, 1315. 
Silurian. See also Paleontology, Silurian. 

Arizona: Keyes, 1029. 
Arkansas: Miser, 1326.

Batesville district: Miser, 1327. 
British Columbia, Silurian tillite: Shepard, 1725. 
Greenland, northwestern: Koch, 1074. 
Indiana: Cumings, 439. 
Mackenzie, Great Slave Lake region: Cameron, 274; Hume, 850.

lower Mackenzie valley: Kindle, 1043.
Mackenzie River district: Williams, 2140. 

Michigan, northern peninsula, Niagaran: Ehlers, 550. 
Missouri, northeastern: Keyes, 990.
Ontario, Pagwachuan, Kenogami, and Albany rivers: Williams, 2137. 
Quebec, Gaspe County, Lemieux township: Alcock, 12. 
Tennessee, Waynesboro quadrangle: Miser, 1325. 

Silver.
Alaska: Brooks, 205, 212.

Fairhaven district: Levensaler, 1117. 
Arizona: Heikes, 757, 759.

Wickenburg: Bastin, 87. 
British Columbia, Kitzault Valley: Hanson, 718.

Salmon River district: Schofield, 1662,1666. 
California: Yale, 2213, 2215, 2218. 
Central States: Dunlop, 532, 534, 537. 
Chemistry of enrichment: Sill, 1742. 
Colorado: Henderson, 770, 773.

Boulder County, Ward region: Worcester, 2197.
Telluride area: Hurst, 858. 

Eastern States: Dunlop, 535. 
General: Dunlop, 533, 536. 
Idaho: Gerry, 631.

Alturas quadrangle: Ballard, 70. 
Mexico: De longh, 490.

El Oro district, Mexico: Wincbell, 2160.
Pachuca district, Hidalgo: Winchell, 2160. 

Montana: Gerry, 630, 633. 
Nevada: Heikes, 755.

Candelaria district: Knopf, 1063.
Comstock lode: Bastjn, 85.
Divide district: Knopf, 1061.
Mineral County, Cedar Mountain: Knopf, 1062.
Santa Fe district, Mineral County: Clark, 340.
Silver Horn district: Crampton, 430. 

New Mexico: Henderson, 768, 771.
Mogollon district: Ferguson, 581.
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Silver Continued.
Ontario, Blanche River area: Burrows, 253. 

Cobalt: Bastin, 87; Knight, 1058. 
Gowganda area: Burrows, 250. 
Silver Islet: Tanton, 1851. 
South Lorrain: Bell, 123. 
Thunder Bay district: Parsons, 1472. 

Oregon: Yale, 2213,2216,2219. 
South Dakota: Henderson, 764, 766, 774. 
Texas: Henderson, 769, 772. 
Utah: Heikes, 753, 756, 760.

Ophir district: Olmstead, 1413. 
Washington: Gerry, 632. 
Wyoming: Henderson, 765, 767, 775. 
Yukon, Keno-Hill district: Cockfleld, 373.

Mayo district: Cockfleld, 374, 375. 
Sink holes.

Iowa, Pocahontas County: Cable, 267. 
Slate: Bowles, 186; Loughlin, 1156,1159,1163. 
Slide-rule dip chart: Gaby, 618. 
Slides. See Landslides. 
Soapstone.

Canada: Spence, 1781. 
General: Diller, 501; Sampson, 1641,1644.

Society of Economic Geologists: its sphere and its future: Penrose, 1480. 
Sodium compounds: Wells, 2065. 
Soils.

Depletion by chemical denudation: Whitney, 2109. 
Wisconsin, Buffalo County: Whitson, 2114. 

Dane County: Whitson, 2113. 
northern: Whitson, 2116. 
Portage County: Whitson, 2112. 
Waupaca County: Whitson, 2115. 
Wood County: Whitson, 2111.

Solitario uplift, Presidio-Brewster counties, Texas: Powers, 1501. 
South Carolina. 

Economic geology. 
Clay: Eies, 1593.
Pyrite, Haile mine, Kershaw: Schrader, 1668. 

South Dakota.
State geologist, report: Ward, 2032. 

Areas described.
Badlands: Ward, 2033. 

Economic geology.
Gold, silver, copper, and lead: Henderson, 764, 766, 774. 
Lead, geological methods: Wright, 2208. 
Oil possibilities: Thorn, 1876; Wilson, 2156. 

Dewey County: Ward, 2034. 
eastern Pennlngton County: Ward, 2031. 

Historical geology. 
Badlands: Wanless, 2028. 
Black Hills: Keyes, 979. 
Conglomerate of Black Hills: Cook, 408. 
Dewey County: Ward, 2034. 
General: Thorn, 1876. 
Lead district: Wright, 2208. 
Northwestern South Dakota: Rowley, 1621. 
Oreodon beds, Big Badlands: Sinclair, 1748. 
Pennington County: Ward, 2031.
Turtle-Oreodon layer of White River Oligocene: Sinclair, 1747. 
Unconformity in pre-Cambrian of Black Hills: Runner, 1634. 

Mineralogy.
Custer County, tantalate and columbites: Headden, 745. 
Ouster State Park: Waldschmidt, 2001. 
Sand calcite: Wanless, 2029. 

Paleontology.
Agriochoerus: Thorpe, 1894. 
Badlands: Toepelmann, 1913.
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South Dakota Continued. 
Pa leontology Continued. 

Bothriodonts: Troxell, 1925. 
Camelidae, Oligocene: Lull, 1170. 
Entelodonts, Badlands: Sinclair, 1744.

White River Oligocene: Sinclair, 1745. 
Hoplophoneus, Titanotherium beds: Sinclair, 1743. 
Hyracodon: Troxell, 1929. 
Hyracodons, Big Badlands: Sinclair, 1746. 
Ischromys, Badlands: Miller, 1306. 
Metamynodon, Pine Ridge Agency: Troxell, 1928. 
Oreodontidae: Thorpe, 1891. 
Palmoxylon cheyennense: Stevens, 1812. 

Physiographic geology.
Badlands: Carton, 465. 

Spongiae.
Glass sponges: Clarke, 360.

Stalactites, copper sulphate, rate of formation: Mitchell, 1331. 
Stanley shale, Oklahoma: Honess, 816. 
Stone: Loughlin, 1158,1161. 
Stratification.

Determination of thickness and depth of strata: Price, 1518. 
Fraser River delta, British Columbia: Johnston, 926. 
Strata, thickness, computation: Mertie, 1292. 
Structure below an unconformity: Mertie, 1294. 

Stratigraphic. See Historical geology. 
Stream piracy.

Indiana, Monroe County: Malott, 1215. 
Planation stream piracy: Malott, 1215. 

Strontium.
Canada: Spence, 1780. 
General: Stose, 1835,1838. 

Structural geology. See Physical geology. 
Structural materials. See Building stone; Clay, etc. 
Study and teaching. See Educational. 
Stylolites, nature and origin: Stockdale, 1819. 
Subsidence. See Changes of level. 
Subterranean water. See Underground water. 
Sulphates in the Salina beds: Newland, 1394. 
Sulphur.

General: Jenison, 882; Smith, 1768,1769. 
Mexico: Cervantes, 302. 

Surveys.
Alabama, report 1914-18,1918-22: Smith, 1754,1755.
Canada, report of geological survey: Collins, 396, 399; Mclnnes, 1197.
Florida, State geologist's report: Gunter, 699.
Illinois, report 1917-19: DeWolf, 495.
Indiana: Logan, 1138.
Kentucky: Jillson, 898.

administrative report: Jillson, 888. 
Mississippi, report 1918-19,1920-21: Lowe, 1165,1166. 
North Carolina, State geologist's report, 1919-20: Pratt, 1505. 
Pennsylvania: Ashley, 46.
South Dakota, report of State geologist: Ward, 2032.
United States Geological Survey, annual report, 1920-21,1921-22: Smith, 1756,1760. 

war work: Smith, 1759. 
work of: Ransome, 1533; White, 2093.

Washington, report, 1917-19,1919-21: Washington G. S., 2053, 2054. 
Wyoming, report of State geologist: Morgan, 1367. 

Symbiosis: Clarke, 358.
Tables of formations. See Geologic formations, tables. 
Taconic revolution, evidence for examined: Clark, 346. 
Talc.

Canada: Spence, 1781.
General: Diller, 501; Sampson, 1641,1644.
New York: Newland, 1391.
Ontario, Hastings County: Wilson, 2152.
Vermont: Jacobs, 864.
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Tampsia, Tamaulipas, Mexico: Stephenson, 1803.
Tantalum: Hess, 779, 780, 783.
Taonurus, nature: Galloway, 623.
Tar sands, Athabasca region: Ness, 1388.
Technique.

Attitude of concealed bedded formations, determination of: Mead, 1257.
Compass: Plummer, 1491.
Determination of thickness and depth of strata: Price, 1518.
Dip and strike, determination: Longwell, 1145; Smith, 1773. 

laboratory determinations: Turner, 1941.
Dip-chart and protractor: Gaby, 617.
Dip needle, use: Aldrich, 14.
Graphic determination of projection of asymmetrical anticline: Collingwood, 392.
Graphic study of igneous rock series: Grout, 692. (
Kodak adapted for detail work in field: Wentworth, 2071.
Loose-leaf system for field maps and notes: Rich, 1582.
Maps, a field method of reducing to scale: Armstrong, 42.
Mining geology methods at Butte, Montana: Billingsley, 159.
Opaque minerals, examination: Thomson, 1887.
Photographing fossils: Mehl, 1259.
Quantitative methods in applied geology: White, 2090.
Recording machines: Dodge, 508.
Seismograph on a new principle: Morize, 1370.
Slide-rule dip chart: Gaby, 618.
Strata, thickness, computation: Mertie, 1292.
Subsurface contouring: Bloesch, 166.
Till and stratified clay, microscopic sections: Sayles, 1653. 

Tellurium: Heikes, 754, 758. 
Tennessee.

State geologist, report for 1920: Nelson, 1382.
Volcanic ash, Bedford County: Nelson, 1384. 

Areas described.
Waynesboro quadrangle: Miser, 1325. 

Economic geology.
Bentonite: Nelson, 1386.
Clay: Ries, 1593.
Iron, Waynesboro quadrangle, Tennessee: Miser, 1325.
Magnetite ores, eastern Tennessee: Bayley, 100.
Oil and gas areas: Nelson, 1385.
Oilfields: Glenn, 650.
Petroleum: Glenn, 652. 

Historical geology.
Benton County: Nelson, 1383.
Bentonite in Ordovician: Nelson, 1387.
General: Glenn, 652.
Ordovician, central Tennessee: Bassler, 84.
Stones River group, central Tennessee: Coryell, 417.
Trenton: Raymond, 1548. 

Paleontology.
Cretaceous flora: Berry, 139.
Hamulus, Cretaceous, McNairy County: Wade, 1996.
Pleistocene plants: Berry, 149.
Potamogeton perryi, Henry County: Berry, 141.
Stones River group, central Tennessee: Coryell, 417. 

Physiographic geology.
General: Nelson, 1385.

Terminology of mineral deposits: Lindgren, 1130. 
Terms for clastic sediments: Wentworth, 2073. 
Terraces.

Gulf of St. Lawrence, postglacial: Kindle, 1050.
Pennsylvania, Piedmont province: Bascom, 78.
Quebec, Anticosti Island, postglacial: Twenhofel, 1945.
Wisconsin, Driftless Area: MacClintock, 1190. 

Tertiary. See also Paleontology, Tertiary.
Alaska: Brooks, 207; Martin, 1229. 

Salmon-Unuk River region: Mertie, 1290. 
Wrangell district: Buddington, 235.
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Tertiary Continued. 
Arizona: Koyes, 1029.

lower Gila region: Ross, 1618.
Papago country: Bryan, 227. 

Arkansas, south central: Rubey, 1622. 
Driones formation, middle California: Trask, 1918. 
British Columbia, Eutsuk Lake district: Brock, 201.

Kamloops district, North Thompson valley: Uglow, 1957.
Taseko Valley: MacKenzie, 1199.
Vancouver Island, Sooko formation: Cornwall, 416. 

California: Clark, 336; Vander Leek, 1976.
Briones formation: Trask, 1917,1918.
Kern County: English, 562.
Los Angeles basin: Arnold, 44. \
Meganos group: Clark, 334. f
Petaluma, Point Reyes, and Santa Rosa quadrangles: Dickerson, 497.
San Beraardino Mountains: Vaughan, 1979. 

Central America and West Indies, correlation: Vaughan, 1982. 
Colorado, southeastern: Coffin, 377. 
Conglomerate of Black Hills: Cook, 408. 
Costa Rica, northern, Miocene: Olsson, 1414. 
Cretaceous-Tertiary boundary: Matthew, 1246. 
Dominican Republic: Vaughan, 1985. 
Eocene beds in Mississippi embayment: Berry, 150. 
Florida: Sellards, 1691. 
Georgia: Teas, 1863.
Great Basin and Great Plains formations: Troxell, 1938. 
Haiti, central plain: Woodring, 2189.

Miocene: Woodring, 2189. 
Illinois, southern: Parmelee, 1467. 
Jamaica: Trechmann, 1919.
Lance and Fort Union formations, age: Cross, 435; Knowlton, 1067. 
Louisiana: Glenk, 649. 

° northwestern: Hammill, 709. 
Mackenzie River region: Bowling, 524. 
Meganos group, Eocene, California: Dickerson, 496. 
Mexico, Hidalgo, Atotonilco el Grande: Wittich, 2167.

Lower California: Darton, 466.
La Purisima region: Heim, 761.
southern Lower California: Heim, 762.
Tajo do Andonegui, Tampico: Wittich, 2176. 

Midway limestone, northeastern Texas: Thompson, 1885. 
Mississippi, Byram mar.': Cooke, 413. 
Miocene: Olsson, 1414. 
Montana, Cat Creek oi) field: Lupton, 1177.

central and eastern: Clapp, 330.
Crow Indian Reservation: Thorn, 1875.
Garfield County: Thorn, 1874.

Nebraska, Sioux County, Agate anticline: Schramm, 1672. 
Nevada, Candeltria district: Knopf, 1063.

Clark County, Callville Wash: Gale, 619.
Divide district: Knopf, 1061.
Manhattan district: Ferguson, 580.
Mineral County, Cedar Mountain: Knopf, 1062.
Muddy Mountains region: Lougwell, 1144; Noble, 1399.
Round Mountain district: Ferguson, 582.
southeastern: Stock, 1816. 

New Mexico: Darton, 467.
Mogollon district: Ferguson, 581.
Raton-Brilliaut-Koehler area: Lee, 1105.  
Sail Juan County: Bauer, 94. 

North Dakota, Fort Berthold.Indian Reservation: Bauer, 95.
New Salem lignite field: Hancock, 711. 

Oregon, Coos Bay, Empire formation: Howe, 831.
eastern: Buwalda, 264.
Empire formation: Howe, 830. 

Oreodon beds, Big Badlands, South Dakota: Sinclair, 1748.
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Tertiary Continued.
Pacific region: -Clark, 337. 
South Dakota, Badlands: Ward, 2033. 

Black Hills: Keyes, 979.
White Kiver Oligocene, turtle-Oreodon layer: Sinclair, 1747. 

Texas: Udden, 1953.
Brazoria County, West Columbia field: Baron, 75. 
Medina County: Liddle, 1128. 
Panola County: Sellards, 1694. 
salt domes: Powers, 1504. 

Trinidad: Macready, 1213; Milner, 1322. 
Utah, southern: Moore, 1362. 
West Coast: Clark, 335, 336. 
West Indies: Vaughan, 1986.
White Kiver formation, North Dakota: Leonard, 1110. 
Yukon, Sixtymile and Ladue rivers area: Cockfield, 372. 

Texas.
Areas described. 

Coke County: Beede, 118. 
Johnson County: Winton, 2166. 
Lacasa area, Ranger district: Ross, 1616. 
Madill-Denison area: Hopkins, 821. 
Ranger oil field: Reeves, 1570.
Solitario uplift, Presidio-Brewster counties: Powers, 1501. 
Wiles area, Ranger district: Dobbin, 506. 

Economic geology.
Alunite, south central Texas: Braun, 195. 
Austin formation in San Antonio oil fields: Sellards, 1693. 
Bethany gas pool: .Hull, 845. 
Gold, silver, copper, and lead: Henderson, 769, 772. 
Gulf Coastal oil fields: Wolf, 2180.
Gulf Coastal Plain salt domes, secondary intrusive origin: Matteson, 1241. 
Helium-bearing natural gas: Rogers, 1613. 
McLennan County: Pace, 1437. 
Medina County: Liddle, 1128. 
Mexia oil field: Whitney, 2110; Wrather, 2199. 
Oil and gas fields, Webb and Zapata counties: Sellards, 1692. 
Oil fields, southwestern Texas: Owen, 1436. 
Petroleum, Fort Stockton, Pecos County: Pratt, 1509. 

Ranger field: Reeves, 1570. 
southwestern Texas: Stephenson, 1805. 
Zapata County: Wrather, 2201.

Potash, western Texas: Udden, 1954,1955; White, 2096.   
Salt: Darton, 464. 
Salt domes: Deussen, 494. 

Fort Bend County: Pratt, 1512. 
northeastern Texas: Cheney, 325. 

South Bend oil field, Young County: Cheney, 326. 
Spindletop oil field, Beaumont: Sur, 1844. 
Thrall oil field, Williamson County: Bybee, 265. 
West Columbia oil field, Brazoria County: Barton. 75. 
White Point gas field, Patricio County: Wolf, 2181. 

Historical geology.
Austin formation in San Antonio oil fields: Sellards, 1693. 
Barnett shale, age: Moore, 1361. 
Bend series and contiguous formations: Goldman, 659. 
Boring, Palo Pinto County: Goldman, 659. 

Panola County: Sellards, 1694. 
Webb and Zapata counties: Sellards, 1692. 

Cavern deposits in Permian: Udden, 1952. 
Cretaceous formations: Hill, 793.

western Texas: Baker, 59.
Glenn formation, north cenfral Texas:' Goldston, 667. 
Lithologic correlation in " Bend" series: Goldman, 656. 
Llanoria: Miser, 1326. 
McLennan County: Pace, 1437. 
Medina County: Liddle, 1128.
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Texas Continued. 
Historical geology Continued.

Midway limestone, northeastern Texas: Thompson, 1885.
P'ennsylvanian, Burkbumett: Glenn, 651. 

north central Texas: Moore, 1358; Plummer, 1492.
Rios well, Caldwell County: Sellards, 1695.
Salt domes: Powers, 1504.
Tarrant County, geologic History: Hill, 787.
Upper Triassic beds: Case, 298.
West Columbia oil field, Brazoria County: Barton, 75. 

Mineralogy.
Meteorite, Alpine, Brewstor County: Merrill, 1282. 

Odessa, Ector County: Merrill, 1285. 
Troup meteorite: Merrill, 1278; Udden, 1950. 

Paleontology.
Calatoloides, Eocene fruit: Berry, 151.
Cycadeoid, Wise County: Wieland, 2125.
Cycad-like leaves, Permian: No6,1402.
Desmatosuchia, Triassic: Case, 297.
Desmatosuchus, Dockum beds: Case, 295.
Dinosaur tracks, Hamilton County: Wrather, 2202.
Diplocaulus primigeoius, Baylor County: Mehl, 1258.
Gastropod trails in Pennsylvanian sandstones: Powers, 1502.
Pennsylvanian, Burkbumett: Glenn, 651. 

north-central Texas: Plummer, 1492. 
northern Texas: Moore, 1360.

Pleistocene Mammalia, Dallas: Lull, 1171.
Quisque bakeri, Miocene herring: Jordan, 940.
Triassic reptiles and stegocephalians, western Texas: Case, 29?.
Vertebrates, collecting: Sternberg, 1809.
Woodbine flora, Arthurs Bluff: Berry, 144. 

Petrology.
Sedimentary rocks, characteristics: Udden, 1953 

Physical geology.
Salt domes: Powers, 1504. 

Textbooks.
Economic geology: Emmons, 561.
Elementary geology: Coleman, 384.
Elements of geology: Norton, 1406.
Engineering geology: Hies, 1592.
Geology: Grabau, 682; Miller, 1314.
Handbook for field geologists: Hayes, 741.
Mineralogy: Dana, 462, 463; Rogers, 1605.
Mineralogy, determinative: Warren, 2036.
Mineralogy, optical: Winchell, 2161.
Petroleum geology, field methods: Cox, 429.
Physiography: Scott, 1690. 

Thermal water.
Arkansas, Hot Springs: Bryan, 229. 

Thrust faulting: Lawson, 1101. 
Thunder Bay district, Ontario: Tanton, 1852. 
Tin.

Alaska, York region: Steidtman. 1802.
General: Johnson, 904, 905; Knopf, 1064.
New Mexico, Black Range district: Naething, 1379.

Taylor Crock district: Hill, 790. 
Titanium.

Canada: Robinson, 1602.
General: Hess, 779, 780, 783; Robinson, 1602.
Virginia, Amelia County: Watson, 2058. 

Tomboloas and points, formation: Johnson, 914. 
Trails.

Climacticnites: Raymond, 1545.
Formation: Raymond, 1545.
Gastropod trails in Pennsylvanian sandstones: Powers, 1502.
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Triassic. See also Paleontology, Triassic. 
Alaska, Cold Bay district: Capps, 289. 
Arizona: Keyes, 1029.

Lees Ferry region: Bryan, 228.
northeastern, Holbrook area: Hager, 704.
northwestern: Reeside, 1568. 

British Columbia, Bridge River area: McCann, 1187.
Peace River district: Spieker, 1784.
upper Peace River region: McLearn, 1210.
Vancouver Island: Dolmage, 509. 

Colorado, southwestern: Coffin, 376. 
Connecticut, southern: Longwell, 1148; Russell, 1636.

Southington-Granby area: Palmer, 1451.
Triassic trough, origin: Foye, 606. 

Connecticut basin during the Newark epoch: Foye, 604. 
Massachusetts, Connecticut Valley: Miller, 1309. 
Montana, central and eastern: Clapp, 330. 
Nevada, Mineral County, Cedar Mountain: Knopf, 1062.

Muddy Mountains region: Longwell, 1144. 
New Mexico: Darton, 467.

eastern: Rich, 1583.
Pennsylvania, York County: Wanner, 2030. 
Texas: Udden, 1953.

western: Case, 298. 
Utah, southern: Moore, 1362.

southwestern: Reeside, 1568.
Washington County: Bassler, 79. 

Trilobita.
Anatomy: Walcott, 2000.
Appendages: Clark, 347.
Calymene, structure: Walcott, 1998.
Cambrian, earliest:' Walcott, 1999.
Ceraurus, structure: Walcott, 1998.
Color markings: Raymond, 1549.
Criteria for discrimination: Raymond, 1542.
Habits: Raymond, 1547.
Iowa, St. Lawrence limestone: Walter, 2025.
Neolenus, structure: Walcott, 1998.

ventral appendages: Ulrich, 1962. 
Ordovician "hypoparion" genera: Ulrich, 1966. 
Reversion: Ruedemann, 1624. 
Triarthrus, structure: Walcott, 1998.
Triarthrus cauadensis, Triarthrus glaber, and Triarthrus spinosus: Parks, 1463. 

Trinidad.
Geology and oil resources: Milner, 1322. 

Economic geology. 
Petroleum: Macready, 1213; Milner, 1322.

origin: Carmody, 291. 
Historical geology.

General: Macready, 1213. 
Paleontology.

Algae, Miocene: Howe, 832. 
Rudistids: Harris, 723a. 

Tungsten.
Colorado, Boulder County, Ward region: Worcester, 2197. 
General: Hess, 778, 779, 780, 783. 
Nevada, Round Mountain district: Ferguson, 582. 
United States, contact-metamorphic deposits: Hess, 777. 

Turtles. See Reptilia.
Tyrone district, New Mexico, copper deposits: Paige, 1447. 
Unconformities.

Arizona, Grand Canyon: Noble, 1400.
Glauconite, association with unconformities: Goldman, 658-
Idaho, southeastern: Mansfield, 1222.
Petrographic unconformity: Berkey, 132.
South'Dakota, Black Hills, pre-Cambrian: Runner, 1634.
Structure below an unconformity: Mertie, 1294.
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Underdrag of Great Basin ranges: Davis, 474.
Underground water (general). For regional see names of States. See also Mineral water; Springs. 

Basin-and-Range province: Meinzer, 1264. 
General: Meinzer, 1261. ' 
Oil-field waters: Ambrose, 35.
Sea water, relation to ground water along coasts: Brown, 219. 
Texas, Brazoria County, West Columbia field: Barton, 75. 

Ungulata. See Mammalia.
United States Geological Survey, annual report, 1920-21,1921-22: Smith, 1756,1760. 
Upper Silurian. See Silurian. 
Uranium.

Colorado, southwestern: Coffin, 376. 
General: Butler, 261; Hess, 779, 780, 783. 
Utah, Temple Mountain: Hess, 781. 

Utah.
Guidebook, Denver & Rio Grande Western route: Campbell, 279. 

Areas described.
Weber County: Pack, 1438. 

Economic geology.
Alunite, Marysvale district: Varley, 1978. 
Gilsonite: Douglass, 513.
Gold, silver, copper, lead, and zinc: Heikes, 753, 756", 760. 
Manganese: Pardee, 1459. 
Oil possibilities, southern Utah: Moore, 1363. 
Oil shales: Jenson, 886. 
Ophir district: Olmstead, 1413. 
Petroleum, Washington County: Bassler, 79. 
Petroleum indications, Uinta Basin: Douglass, 513. 
Uranium-bearing asphaltite sediments: Hess, 781. 

Historical geology. 
Colorado River: Lpngwcll, 1147. 
Colorado River basin: Pack, 1441. 
Eastern Utah: Heist, 763.. 
Ophir district: Olmstead, 1413. 
Southern Utah: Moore, 1362. 
Southwestern Utah: Reeside, 1566. 
Uinta Basin: Douglass, 513. 
Washington County: Bassler, 79; Reeside, 1568. 

Mineralogy.
Feldspar, Salt Lake County: Field, 586. 

Paleontology.
Amynodon, White River: Troxell, 1928. 
Ceratopyge fauna: Raymond, 1546. 
Crocodilus acer, Manti beds: Mook, 1351. 
Stehlinius, Eocene insectivore: Matthew, 1248. 

Physical geology.
Bonneville Lake beds, origin: Keyes, 1042. 
Bonneville Lake deltas, faulting: Keyes, 1022. 
Elsinore earthquakes: Pack, 1439.
Thrust faulting, Cotton wood district, Wasatch Mountains: Calkins, 273. 

Physiographic geology. 
Colorado River basin: Pack, 1441. 
Lake Bonneville, physical features: Keyes, 992. 
Natural bridges: Pack, 1440. 
Plateaus, peneplainal affinities: Keyes, 969. 

Valleys.
Widening by frost action: Culbertson, 437. 

Vanadium.
Arizona: Alien, 28. 
Colorado, southwestern: Coffin, 376. 
Discovery: Wittich, 2174. 
General: Alien, 28; Hess, 779, 780, 783. 

Varve clay, New England: Antevs, 40. 
Vermont. 

Areas described. 
Brain tree: Richardson, 1585. 
Essex County: Schroeder, 1673.
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Vermont Continued. 
Areas described Continued, 

Hanover district: Merritt, 1288. 
Middlebury and Burlington quadrangles: Dale, 453. 
Western Vermont: Gordon, 673. 

Economic geology. 
Mineral resources: Perkins, 1483. 
Talc: Jacobs, 864. 

Historical geology.
Black shales, Lake Champlain region, age: Ruedemann, 1624. 
Cambrian succession, northwestern Vermont: Keith, 951. 
Trenton, Grand Isle: Perkins, 1482. 
Western Vermont: Gordon, 674. 

Paleontology.
Ordovician, Grand Isle: Ruedemann, 1626. 

Petrology.
Mount Monadnock: Wolff, 2182. 

Physical geology.
Deformation, western Vermont: Gordon, 672,674. 

Physiographic geology.
Lake Willoughby: Jacobs, 865. 

Vertebrata (general). See also Amphibia; Aves; etc. 
Arizona, San Pedro Valley: Gidley, 636.
California, Pleistocene, McKittrick asphalt deposit: Merriam, 1272. 
Pliocene and Pleistocene: Frick, 618. 
Cretaceous, Kansas: Sternberg, 1808,1809.
Cretaceous-Tertiary boundary, vertebrate evidence as to: Matthew, 1249. 
General: Lucas, 1168.
National Museum collection: Gilmore, 641.
Permian, Texas: Sternberg, 1808. . j
Pleistocene: Hay, 735, 736, 737. J
Texas: Sternberg, 1809. /

Virgin Islands of the United States, physiographic features: Vaughan, 1980. . i
Virginia. j

Areas described. (
Russell County: Weutworth, 2070. /

Economic geology. f
Coal, Dickenson County: Giles, 638.

Russell County: Wentworth, 2070.
Manganese, western Virginia: Stose, 1841.
Oriskany iron ores: Doak, 505.
Rutile-ilmenite, Amelia County: Watson, 2058.

Historical geology.
Dickenson County: Giles, 638.
Western Virginia: Stose, 1841.

Mineralogy.
Meteorite, Nickelsville, Scott County: Merrill, 1286. 
Rutile-ilmenite, Amelia County: Watson, 2058. 
Rutile-ilmenite intergrowths, Franklin County: Watson, 2057. 

Paleontology.
Mollusca, Eocene, New Castle: Van Winkle, 1977. 

Petrology.
Lamprophyre dike, Louisa County: Watson, 2055. 

Physical geology.
Big Stone Gap area, Wise County, structure: Stose, 1837. 
Russell Fork fault, southwestern Virginia: Wentworth, 2067. 
Shenandoah Caverns: Anonymous, 2238. 

Volcanic ash.
Iowa: Keyes, 1041.

Des Moines, interglacial: Keyes, 972. 
Mexico, San Luis Potosi: Wittich, 2177. 
Ordovician, Tennessee, Kentucky, and Alabama: Nelson, 1387 
Tennessee, Bedford County: Nelson, 1384. 

Volcanic rocks. See Igneous and volcanic rocks. 
Volcanism.

Chemical aspects: Alien, 21.
Experimental volcanology, program: Jaggar, 866.
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Volcanism Continued.
Observatories, need for: Jaggar, 868. 
Source of heat in volcanic activity: Adams, 2. 
Tectonic aspect of volcanic eruption: Wood, 2184. 
United States Weather Bureau investigations: Marvin, 1237. 
Volcanism and mountain-making: Chamberlin, 305. 

Volcanoes.
Alaska, Aleutian region: Griggs, 688. 

Katmai: Griggs, 690.
Valley of Ten Thousand Smokes: Griggs, 689. 

General: Mufloz Lumbier, 1375; Washington, 2043. 
Greater Antilles seismic belt: Taber, 1849. 
Hawaii: Jaggar, 867; Meinzer, 1263. 
Lassen Peak, volcanic activity, cause: Day, 482. 
Pacific volcanoes, chemistry: Washington, 2042.
Popocatepetl, Mexico: Atl, 52; Waitz, 1997; eruption: Friedlaender, 615,616. 

Volcanoes (extinct).
Idaho, southeastern: Mansfield, 1221. 
Mexico, northeastern: Staub, 1798. 
New Mexico: Lee, 1103. 

Ward, L. F., biography: Cape, 288. 
Washington.

Report of geological survey, 1917-19,1919-21: Washington G. S., 2053, 2054. 
Economic geology.

Antimony, Okanogan Valley: Keyes, 1019. 
Chromite ores: Pardee, 1458. 
Coal: Shedd, 1723.
Gold, silver, copper, lead, and zinc: Gerry, 632. 
Iron ores: Jenkins, 884. 
Limestone: Shedd, 1723. 
Magnesite: Petrascheck, 1485; Whitwell, 2121. 
Manganese: Pardee, 1459. 
Metal mines: Patty, 1476. 
Mineral resources: Patty, 1475. 

Historical geology.
Columbia Valley: Bretz, 198. 

Mineralogy.
Bementite and neotocite: Pardee, 1456. 
Cristobalite, Columbia River basalt: Shannon, 1713. 

Paleontology.
Olympic Peninsula: Ball, 458.
Pleistocene Vertebrata, Wenatchee, Chelan County: Hay, 736. 

Physical geology.
Dixie, earth disturbances: Eby, 548. 
Rate of soil deposition, Palouse area: Peterson, 1484. 

Physiographic geology.
Glaciation, Spokane region: Large, 1091; Leverett, 1123; Pardee, 1460. 
Lake Chelan, origin and history: Runner, 1635. 
Mt. St. Helens: Jillson, 895. 
Spokane region: Large, 1092. 

Underground water.
White Bluffs and Hanford region: Jenkins, 883. 

Waynesboro quadrangle, Tennessee: Miser, 1325. 
Weathering.

Alaska: Steidtman, 1802. 
Collapse of mountain summits: Young, 2222. 
Conditions: Cleland, 363. 
Mountain summits, collapse: Young, 2222. 

Weight of sedimentary rocks: Lane, 1090. 
Well records. See Borings. 
West Indies (general). See also names of islands. 

Economic geology. 
Petroleum: Milner, 1323. 
Petroleum reserves: Redfleld, 1561'.
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West Indies Continued. 
Historical geology,

Geologic mapping: Vaughan, 1981.
Tertiary, correlation: Vaughan, 1982. 

Paleontology.
Echini: Jackson, 863. 

stratigraphic significance: Vaughan, 19S6.
Pectens, Tertiary, new names: Cooke, 410. 

Physical geology.
Fault troughs of the Antilles: Taber, 1847.
Greater Antilles, seismic belt: Taber, 1849. 

PhysiograpJik geology.
Antilles, fault troughs: Taber, 1848. 

West Virginia. 
Areas described.

Nicholas County: Reger, 1573. 
Economic geology.

Carbon ratios of coals in oil fields: Reger, 1575.
Coal, Thomas bed, Harrison: Campbell, 280.
Map, coal, oil, gas, iron ore, and limestone areas: White, 2101.
Nicholas County: Reger, 1573.
Oil and gas development, 1920: Reger, 1574. 

Historical geology.
Nicholas County: Price, 1517.

Derbya crassa, abnormal sculpture: Price, 1515. 
Nicholas County: Price, 1517. 

Petrology.
Chert deposits: Price, 1516. 

Physical geology.
Arches Fork anticline, Roane and Calhoun counties, subsurface structural features: Cottingham, 418. j

White River sediments, lithology: Wanless, 2028. j
Willow Creek district, Alaska: Chapin, 323. }
Winchell, H. V., biography: Anonymous, 2235. ° , ,
Wind work. )

Atmospheric dust in coal: Glock, 655.
Connecticut Valley: Beaumont, 116.
Dust fall, March 19,1920: Winchell, 2159.
General: Keyes, 1028.
Rate of soil deposition, Palouse area: Peterson, 1484. 
Soil shifting and deposits: Larsen, 1099. 

Windrow formation, upper Mississippi Valley: Thwaites, 1905. 
Wisconsin.

Soils, Buffalo County: Whitson, 2114. 
Dane County: Whitson, 2113. 
northern Wisconsin: Whitson, 2116. 
Portage County: Whitson, 2112. 
Waupaca County: Whitson, 2115. 
Wood County: Whitson, 2111. 

Economic geology.
Road materials: Bean, 115. 

Historical geology.
Glacial gravel seam in limestone, Ripon: Thwaites, 1904. 
Paleozoic: Ulrich, 1963. 
St. Peter sandstone: Dake, 450. 
Windrow formation: Thwaites, 1905. 

Physical geology.
Glacial gravel seam in limestone, Ripon: Thwaites, 1904. 

Physiographic geology. 
Driftless Area: MacClintock, 1190.

erosional history: Trowbridge, 1921. 
Southeastern Wisconsin: Whitbeck, 2089. 
Wisconsin River, Pleistocene history: MacClintock, 1190. 

World atlas of commercial geology: U. S. G. S., 1967. 
Wright, G. F., biography: Upham, 1974.
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Wyoming.
Eeport of State geologist: Morgan, 1367.
Work of State geological survey: Morgan, 1365. 

Areas described.
Osage oil field, Weston County, Wyoming: Collier, 390. 

Economic geology.
Gold, silver, and copper: Henderson, 765, 767, 775.
Manganese, Laramie Mountains: Jones, 934.
Mineral resources: Morgan, 1365,1367.
Oil accumulation: Ball, 66; Heald, 748.
Oil and gas fields, map: Morgan, 1367; Richardson, 1589.
Oil shales: Jenson, 886; Morgan, 1366.
Oil-bearing horizons: Heald, 747.
Petroleum, Osage field, Weston County: Collier, 390. 

Historical geology.
Correlation table, oil areas: Morgan, 1367.
Lost Soldier-Ferris district: Fath, 573.
Northwestern Wyoming: Pake, 449.
Oil-bearing horizons: Heald, 747. 

Mineralogy.
Tschermigite: Erickson, 563. 

Paleontology.
Allognathosuchus, Green River: Mook, 1349.
Cornus, Converse County: Knowlton, 1072.
Crocodile, Bridge beds: Mook, 1350.
Fulgoridae, Eocene, Green River: Cockerell, 367.
Helaletes: Troxell, 1934.
Insecta, Eocene: Cockerell, 366.
Minerva saurodosis, Bridger formation: Wetmore, 2079.
Miocene, Van Tassel: Loomis, 1151.
Nodosaurus textilis: Lull, 1169.
Oreodontidae: Thorpe, 1891.
Reithroparamys, Bridger formation: Matthew, 1245.
Saniwa, Bridger beds, Sweetwater County: Gilmore, 643. 

Petrology.
Cambrian sedimentary rocks: Tieje, 1907. 

Physical geology.
Deformation, northwestern Wyoming: Dake, 449.
Folding, major and minor, relative ages: Ball, 66.
Lost Soldier-Ferris district, folding, age of: Fath, 573. 

Yellowstone National Park. 
Mineralogy.

Cristobalite in obsidian: Rogers, 1606. 
Yosemite Valley: Matthes, 1242. 
Yucatan. 

Petrology.
Obsidian, Chichen Itza: Washington, 2047. 

Yukon.
Geological mapping: Dolmage, 510. 

A reas described.
Mayo district: Cockfield, 375. 

Economic geology.
Mayo district: Williams, 2132.
Silver-lead deposits, Davidson Mountains, Mayo district: Cockfield, 375. 

Keno-Hill area, Mayo district: Cockfield, 373, 374.
Sixtymile and Ladue rivers area: Cockfield, 372. 

Historical geology.
Sixtymile and Ladue rivers area: Cockfield, 372. 

Zinc.
Arizona: Heikes, 757, 759.
California: Yale, 2213, 2215, 2218.
Central States: Dunlop, 532, 534, 537.
Colorado: Henderson, 770, 773.
Discovery in America: Keyes, 1006.
Eastern States: Dunlop, 535.
General: Siebenthal, 1732,1735,1737,1739.
Idaho: Gerry, 631.
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Zinc Continued. .
Montana: Gerry, 630,633.
Nevada: Heikes, 755.
New Jersey, Sussex County: Ries, 1596.
New Mexico: Henderson, 768, 771.
New York: Newland, 1391.
Quebec, Qaspe County, Lemieux township: Alcock, 12.
Utah: Heikes, 753, 756, 760 

Ophir district: Olmstead, 1413.
Washington: Gerry, 632. 

Zinc pigments and salts: Siebenthal, 1741. 
Zircon as a criterion of origin of metamorphosed rocks: Armstrong, 43.
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(The numbers refer to entries in bibliography.)

CHEMICAL ANALYSES.'

Akerite, 329.
Akermanite, 236.
Albite, 677.
Alkali gneiss, 794
"Allemontite," 2013.
Alnoite, 177, 829.
Alunite, 1978.
Analcite, 2014.
Andesite, 252, 253, 589, 677,1293.
Andorite, 1709.
Anorthosite, 960,1762, 2204.
Andradite, 1127.
Aphthitalite, 2045.
Aplite, 329.
Apophyllite, 2014.
Aragonite, 731.
Asphalt, 291.
Augite, 2048.
Barite, 2150.
Basalt, 589, 1293, 2014, 2015, 2051.
Bementite, 1456.
Bentonite, 1384.
Black shale, 887.
Bornite, 2011.
Bostonite, 329.
Boulangerite, 1705.
Braunite, 1327.
Bustamite, 1087,1127.
Camptonite, 329, 960.
Camsellite, 557.
Caryopilite, 1456.
Ceruleoflbrite, 814.
Chabazite, 2014.
Chlorite, white, 714.
Chrome ore, 503,1065.
Clay, 17, 403, 946, 947, 948,1594,1819.
Coal, 17, 94, 95, 280, 291, 390,403, 520, 638,653, 711,
889, 1105, 1507, 1573, 1579, 1649, 1650, 1719, 1842,
2070.

Colemanite, 619. 
Colerainite, 714. 
Cellophane, 1609. 
Columbite, 745. 
Comendite, 2047. 
Comptonite, 829. 
Concretion, 1940. 
Conglomerates, 2010. 
Copiapite, 2018. 
Copper ore, 551. 
Cosalite, 2002. 
Creedite, 595. 
Crocidolite, 2087. 
Cyprine, 1715. 
Dacite, 253,1293. 
Danburite, 1075.

Diabantite, 2014.
Diabase, 329,1088.
Diopside, 960, 2016, 2179.
Diorite, 589,1188.
Dumortierite, 2017.
Dust fall, 2159.
Dyscrasite, 2004.
Eakleite, 599.
Enstatite, 1276.
Essexite, 329, 829.
Feldspar, 30.
Ferroanthophyllite, 1698.
Fibroferrite, 2019.
Fluorspar ore, 2150.
Fourchlte, 829.
Foyaite, 56.
Franklinite, 1596.
Gabbro, 329.
Gabbro-diorite, 329.
Galenobismutite, 1707, 2003.
Garnet, 1716.
Garnet-wollastonite rock, 960.
Gehlenite, 236.
Gersdorfflte, 1886, 2225.
Gillespite, 1658.
Glauconite, 1223.
Gmelinite, 2014/2020.
Gneiss, 564, 794.
Granite, 131, 329, 558, 564, 1088, 1288, 2046.
Granodiorite, 329,1188.
Graphite, 1105.
Greensand, 1223.
Gypsum, 1391.
Hausmannite, 1327.
Heulandite, 2014.
Hornblende, 794.
Hornblende gabbro, 329.
Hornblende schist, 1288.
Hot-spring waters, 86.
Humboldtilite, *36.
Hybrid rock, 329.
Ilmenite, 2057.
Inesite, 1456.
Inyoite, 1495.
Iron ore, 17,19, 99, 884,1199,1325,1472, 2207.
Jade, 2050, 2052.
Jefferisite, 677.
Jurupaite, 540
Keratophyre, 329.
Labradorite, 677
Lamprophyre dike, 2055.
Latite, 1061.
Laumonite, 1703,2014
Lazulite, 2056
Leidleite, 1088

The chemical analyses given In Gordon, 679, are not included in this list.
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Leucitite, 56.
Leverrierite, 1384,1712.
Lignite, 95, 291, 649. '
Limestone, 131, 731, 785, 829, 1155, 1325, 1327, 1391,

1504,1723,1819. 
Ludwigite, 1701. 
Magnetite ore, 96,100. 
Manganese ore, 785. 
Manjac, 291.
Marine invertebrates, 352. 
Marl, 1155,1391. 
Matildite, 2225. 
Melilite, 236. 
Merwinite, 1095. 
Mesolite, 2014.
Meteorites, 828, 915, 916,1183,1276,1280,1282,1285. 
Mica, 17. 
Mica schist, 1288. 
Mine water, 85, 86. 
Minette, 56, 961. 
Monchiquite, 829. 
Mordenite, 2014. 
Muscovite, 1712. 
Natrolite, 2014. 
Natural gas, 1613. 
Neotocite, 1456. 
Nephelite porphyry, 56. 
Nephelite syenite, 56, 329. 
Nickel ore, 1659. . ' 
Nitrate deposits, 1401. 
Nordmarkite, 329. 
Obsidian, 2017. 
Oil shale, 13, 887, 2209. 
Okenite, 2014, 2020. 
Oligoclase, 677. 
Orthoclase, 2007. 
Ouachitite, 56. 
Owyheeite, 1704.
Paisanite, 329. ' 
Pantellerite, 2047. 
Petroleum, 17, 291, 390,1569,1638. 
Phosphate rock, 1325,1327. 
Porphyry, 56. 
Potash brines, 786. 
Psilomelane, 1327.

Pulaskite, 329.
Pyrite ore, 1668.
Pyrolusite, 1841
Pyroxene, 1075.
Quartz diorite porphyry, 961.
Quartz keratophyre, 329.
Quartz monzonite, 1762.
Rammelsbergite, 2005.
Rhodochrosite, 1709.
Rhodonite, 1098.
Rhyolite, 329.
Rutile, 812, 2057, 2058.
Rutile-ilmenite, 2058.
Salt, 17,1504.
Salt brine, 403.
Sand, 946, 948, 2028.
Sandstone, 2033.
Schist, 131.
Scolecite, 2014.
Sericite, 1061,1712.
Shale, 1391,1594.
Sheridanite, 714.
Skutterudite, 1886,2012.
Sodium sulphate, 17.
Solvsbergite, 329.
Stilbite, 2014.
Stratopeite, I486.
Sussexite, 56.
Syenite, 56, 329.
Talc, 17, 600,1391.
Tantalate, 745.
Thomsonite, 2014.
Tinguaite, 56, 329, 961.
Troilite, 541.
Tschermigite, 563.
Ulexite, 2008.
UmpteMte, 329.
Velardeflite, 1710.
Vesuvianite, 1127.
Volcanic ash, 2172, 2177.
Volcanic gas, 21.
Wad, 1841.
Water, 512, 572,922,1199,1438,1451,1649,1719,1985.
Water, saline, 291.
Williamsite, 680.

MINERAL ANALYSES.

Alnoite, 177, 829.
Andesite, 1293.
Anorthosite, 960,1762.
Anorthosite gabbro, 1310.
Basalt, 1293, 2051.
Cobalt ore, 2005.
Comptonite, 829.
Dacite, 1293.
Diopside, 960.
Essexite, 829.
Fourchite, 829.
Gabbro, 840, 2027.
Gabbro-diorite, 329.
Garnet-wollastonite, 960.
Gneiss, 564.
Granite, 329, 564,1288, 2026, 2046.
Granodiorite, 329, 794.
Hornblende schist, 1288.
Hypersthene diorite, 840.
Jade, 2050.
Lamprophyre dike, 2055.

Limburgite, 829.
Meteorite, Cumberland Falls, Ky., 1276.
Mica schist, 1288.
Monchiquite, 829.
Nickel ore, 1659.
Norite, 840.
Obsidian, 2047.
Olivine gabbro, 840.
Olivine norite, 840.
Ore, Manhattan district, Nevada, 580.
Peridotite, 840,1329.
Pyroxene, 1075.
Quartz diorite, 1187.
Quartz diorite porphyry, 961.
Quartz gabbro, 840.
Quartz monzonite, 1762.
Quartz norite, 840.
Rhyolite, 2028.
Syenite, 2026.
Tinguaite, 961.
Troctolite, 840.
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Adamite, 1062. 
Aegirite-hedenbergite, 2085. 
Akermanite, 236. 
Alabandite, 2211. 
Allanite, 1702. 
"Allemontite," 2013. 
Analcite,2014. 
Andorite, 1709. 
Andradite, 1127. 
Anhydrite, 637. 
Animikite, 1469. 
Antimony, native, 120. 
Apatite, 733. 
Aphthitalite, 2045. 
Apophyllite, 2014. 
Aragonlte, 637. 
Armangite, 593, 2085. 
Arsenopyrite, 1776. 
Asbolite, 1857 
Augite, 1702, 2048. 
Axinite, 2172. 
Barite, 637,2150. 
Bementite, 1456. 
Beryl, 2172. 
Bisbeeite, 1612. 
Bornite, 1958,2011. 
Boulangerite, 1705. 
Brannerite, 593. 
Braunite, 1327. 
Bustamite, 1097,1127 . 
Calcite, 637,1470. 
Caledonite, 2225. 
Camsellite, 557. 
Celestite, 637,2150. 
Ceruleofibrite, 814. 
Cesarolite, 593. 
Chabazite, 2014. 
Chalcopyrite, 1702,1958. 
Chloanthite, 1886. 
Chlorite, white, 714. 
Chromohercynite, 2085. 
Cinnabar, 1702. 
Cobaltite, 1886. 
Colemanite, 596,601. 
CoUophane, 1609. 
Columbite, 745,1702. 
Copiapite, 2018. 
Corundum, 1702. 
Corynite, 1886. 
Cosalite, 2002. 
Creedite, 595.
Cristobalite, 1606,1610,1713. 
Crocidolite, 2087. 
Cyprine, 1127,1715. 
Danburite, 1075, 2179. 
Datolite, 1700. 
Delafossite, 1161. 
Diabantite, 2014. 
Diopside, 2016, 2172, 2179. 
Dixenite, 593, 2085. 
Dolomite, 637. 
Duftite, 598.
Dumortierite, 2017, 2171, 2172,2225. 
Dyscrasite, 2004. 

1 The minerals described inJGordon,

Eakleite, 599. 
Epidote, 733. 
Feldspar, 586. 
Ferroanthophyllite, 1698. 
Fibroferrite, 2019. 
Flagstafflte, 593, 695,696. 
Fluorite, 637. 
Fluorspar, 2150. 
Franklinite, 1596. 
Fuggerite, 236. 
Galena, 637.
Galenobismutite, 1707, 2003. 
Garnet, 1596,1702,1716. 
Gehlenite, 236. 
Gersdorfflte, 1886,2225. 
Gillespite, 1658. 
Gmelinite, 2014. 
Grossularite, 236. 
Gypsum, 637. 
Hardystonite, 1596. 
Hauerite, 1886. 
Hausmannite, 1327. 
Hematite, 733. 
Heulandite, 2014. 
Higginsite, 593. 
Hornblende, 1702. 
Howlite, 596. 
Humboldtilite, 236. 
Hydroclinohumite, 593. 
Ilmenite, 1702, 2057, 2058. 
Inyoite, 596,1495. 
Iridosmine, 648. 
Jade, 2050. 
Jurupaite, 540. 
Kallilite, 1886. 
Kreuzbergite, 593, 2085. 
Laumontite, 1703,2014. 
Lazulite, 2056. 
Leverrierite, 1712. 
Lillianite, 2003. 
Linneite, 1857. 
Ludwigite, 1701. 
Macfarlanite, 1469. 
Magnetite, 1702. 
Manganite, 1327,1841. 
Marcasite, 637. 
Matildite, 2225. 
Melilite,236. 
Merwinite, 1095. 
Mesolite,2014. 
Metatorbernite, 593. 
Monazite, 1702. 
Monticellite, 176. 
Mordenite,2014. 
Muscovite, 1712. 
Natrolite,2014. 
Neotocite, 1456. 
Obsidian, 1702. 
Okenke,2014. 
Olivine, 1702. 
Orientite,598,784. 
Orthoclase, 2007. 
Owyheeite, 1704. 
Patagosite, 2085. 

679, and Merrill, 1281, are not included in this list.
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Paternoite,2085. 
Pennine, 2172. 
Phosphoferrite, 593,2085. 
Phospnophyllite, 593,2085. 
Picrochromite, 2085. 
Plazolite, 593. 
Polycrase,1702. 
Polydelphite, 1127. 
Prehnite, 2179. 
Priceite,620. 
Proustite,1471. 
Psilomelane, 1327,1841. 
Pucherite,1711. 
Pyrite, 637,1702,1711,1886. 
Pyrolusite, 1327,1841. 
Pyroxene, 1075. 
Quartz, 732,1702. 
Rammelsbergite, 2005. 
Rhodonite, 1098,1596. 
Rutile, 637,812,1702,2057,2058 
Samarskite, 1702. 
Sarcolite, 236. 
Scolecite,2014. 
Sericite,1712. 
Skutterudite, 1886,2012. 
Smaltite,1886. 
Spencerite,2009. 
Sperrylite, 1886. 
Sphalerite, 514,637,1596 
Stephanite,2225. 
Stilbite,2014.

Strontianite, 637. 
Talc, 600. 
Tantalate, 745. 
Tephroite, 1596. 
Thaumasite, 813. 
Thomsonite,2014. 
Titanite,1702. 
Toernebohmite, 2085 
Topaz, 815. 
Trichalcite,1711. 
Trigonite, 593,2085. 
Troilite,541. 
Tschennigite,563. 
Ulexite, 596,2008. 
Ulmannite, 1886. 
Ultrabasite, 593, 2085. 
Valentinite, 120. 
Velardeflite, 710. 
Vesuvianite, 1127 
Villamaninite, 1886. 
Vivianite, 1699. 
Vonsenite,593. 
Wad, 1327,1841. 
Wavellite,1711. 
Whewellite,2086. 
Willemite, 1596. 
Willyamite, 1886. 
Wulfenite,697. 
Xanthoxenite, 593, 2085. 
Zincite, 1596. 
Zircon, 1702.

ROCKS DESCRIBED.

Akerite, 329.
Albitite, 677.
Alkali gneiss, 794.
Alnoite, 176,177,829.
Andesite, 329,1062,1221, 2197.
Andesite porphyry, 2197.
Anorthosite, 960,1762.
Anorthosite gabbro, 1310.
Aplite, 329,1062.
Basalt, 1063.
Beerbachite, 5.
Biotite granite, 2197.
Bostonite, 329.
Camptonite, 329,960.
Comptonite, 829.
Conglomerate, 414.
Dacite, 329.
Dacite tuff, 1062.
Diabase, 1585, 2197.
Diorite, 1585.
Diorite porphyry, 414,1062, 2197.
Epidote, 1585.
Essexite, 329, 829.
Felsite, 2197.
Fourchite, 829.
Gabbro, 329, 840,1310.
Gabbro-diorite, 329.
Garnet norite, 5.
Garnet-wollastonite rock, 980.
Gneiss, 960.
Granite, 329,1288,1957, 2026, 2046, 2197.
Granitic gneiss, 2197.
Granodiorite, 329,1062,1957.
Greywacke, 414.

Hornblende andesite porphyry, 122*..
Hornblende schist, 1288, 2197.
Hypersthene diorite, 840.
Hypersthenite 5.
Keratophyre, 329,1062.
Lamprophyre, 414,1082.
Latite porphyry, 2197.
Limburgite, 829.
Mica dacite porphyry, 2197.
Mica schist, 1288.
Minette, 961.
Monchiquite, 829.
Monzonite porphyry, 2197.
Nephelite porphyry, 56.
Nephelite syenite, 56, 329.
Nordmarkite, 329.
Norite, 840.
Obsidian, 2047.
Olivine basalt, 1221, 2197.
Olivine gabbro, 840.
Olivine norite, 840.
Paisanite, 329.
Pegmatite, 2197.
Peridotite, 829, 840,1328,1585.
Plumasite, 677.
Porphyry, 56.
PulasWte, 329.
Pyrite norite, 5.
Pyroxenite, 1585.
Quartz diorite, 329,1187.
Quartz diorite gneiss, 2197.
Quartz diorite porphyry, 961,1187_
Quartz gabbro, 840.
Quartz keratophyre, 329.
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Quartz latite, 1062.
Quartz latite porphyry, 2197.
Quartz-mica schist, 2197.
Quartz monzonite, 1762.
Quartz monzonite porphyry 2137.
Quartz norite, 5, 840.
Quartz porphyry, 414.
Rhyolite, 1063, 1221.
Schist, 1585.
Serpentine, 680.

Sillimanite schist, 2197. 
Solvsbergite, 329. 
Spessartite, 1187. 
Syenite, 56, 329, 414, 2026. 
Syenite porphyry, 414. 
Tinguaite, 329, 961. 
 Trachyte, 329, 414, 2197. 
Troctolite, 840. 
Umptekite, 329. 
Williamsite, 680.

GEOLOGIC FOBMATIONS DESCRIBED.

Abo sandstone, Permian, New Mexico: Darton,
467; Ellis, 555.

Abrigo terrane, Cambrian, Arizona: Keyes, 1029. 
Adamana terrane, Carboniferous, Arizona: Keyes,

1029. 
Adams Branch limestone, Carboniferous, Texas:

Dobbin, 506. 
Adams Branch limestone, Pennsylvanian, Texas

Plummer and Moore, 1492. 
Adams Branch limestone member, Carboniferous,

Texas: Reeves, 1570. 
Adams Branch member, Pennsylvanian, Texas:

Moore and Plummer, 1358. 
Adanana shales, Arizona: Keyes, 1036. 
Admiral formation, Permian, Texas: Plummer

and Moore, 1492. 
Adolphus formation, Cambrian, British Columbia:

Burling, 243. 
Aftonian interglacial epoch, Pleistocene, Iowa:

Cable, 266. 
Aftonian interglacial stage, Quaternary: Upham,

1975. 
Agamenticus complex, Carboniferous (?), Maine:

Wandke, 2026. 
Ainsworth formation, Cretaceous, South Dakota:

Cook, 408. 
Ajax formation, Ordovician or Cambrian, Utah:

Olmstead, 1413. 
Alachua formation, Pliocene, Florida: Sellards,

1691. 
Alaska Bench limestone, Carboniferous, Montana:

Freeman, 610. 
Albany beds, Permian, Texas: Plummer and

Moore, 1492. 
Albert series, Carboniferous, New Brunswick:

Wright, 2209. 
Albin shales, Cambrian, Minnesota: Keyes, 1035. 
Albion formation, Silurian, New York: Cumings,

439.
Aldridge formation, pre-Cambrian, British Co 

lumbia: Schofield, 1667. 
Algoman, pre-Cambrian, Ontario: Burrows anc

Hopkins, 253. 
Algoman granite, pre-Cambrian, Canada: Miller

1308.
Allarnakee dolomite, Cambrian, Iowa: Keyes, 1035 
Allegheny formation, Pennsylyanian, Ohio: Con

rey, 403. 
Allegheny formation, Pennsylvanian, Pennsylva

nia: Gordon, 679. 
Allegheny series, Pennsylvanian, West Virginia

Reger, 1573. . 
Allensville member, Mississippian, Ohio: Conrey 

403; Hyde, 859.

Allentown limestone, Cambrian. Pennsylvania:
Gordon, 679. 

Altamaha formation, Pliocene (?), Georgia: Mc-
Callie, 1184.

Alto formation, Devonian, Illinois: Krey, 1077. 
Alum Bluff formation, Miocene, Florida: Sellards,

1691. 
Alum Bluff formation, Oligocene, Georgia: Me-

Callie, 1184; Teas, 1863. 
Amisk series, pre-Cambrian, Manitoba: Alcock

and Bruce, 11. 
Amsden formation, Pennsylvanian, Montana:

Thorn, 1875. 
Anacacho formation, Cretaceous, Texas: Liddle,

1128. 
Anacacho limestone, Cretaceous, Texas: Udden,

1953. 
Andover granite, Carboniferous, Massachusetts!

Clapp, 329.
Andrews schist, Cambrian, Georgia: McCallie, 1184. 
Animikean, pre-Cambrian, Canada: Miller, 1308. 
Annona chalk, Cretaceous, Louisiana: Hammill,

709.
Annona tongue, Cretaceous, Arkansas: U. S. Geo 

logical Survey, 1971. 
Annona tongue of Austin chalk, Cretaceous, Texas:

Hopkins et al, 821. 
Annona tongue of the Austin chalk (?), Cretaceous,.

Arkansas: Rubey, 1622. 
Antietam quartzite, Cambrian, Pennsylvania:

Stose and Jonas, 1840. 
Antietam sandstone, Cambrian, Pennsylvania:

Gordon, 679. 
Anvil Rock sandstone, Pennsylvanian, Kentucky:

Glenn, 653. 
Apishapa shale, Cretaceous, New Mexico: Darton,.

467.
Apison shale, Cambrian, Georgia: McCallie, 1184. 
Arapahoe formation, Tertiary, Colorado: Knowl-

ton, 1070.
Arbuckle formation, Oklahoma: Howell, 836. 
Arbuckle limestone, Ordovician, Oklahoma: Dake,.

450; Goldston, 666. 
Arbuckle limestone, Ordovician and Cambrian,

Oklahoma: Hewett, 785. 
Archuleta shales, Arizona: Keyes, 1036. 
Archuleta terrane, Tertiary, Arizona: Keyes, 1029. 
Arkadelphia clay, Cretaceous, Arkansas: Rubey,

1622; U. S. Geological Survey, 1971. 
Arkadelphia clay, Cretaceous, Louisiana: HainmiU,

709. 
Arkansas novaculite, Devonian, Arkansas and

Oklahoma: Miser, 1326. 
Armedaris limestones, Arizona: Keyes, 1036.
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Armedaris terrane, Ordovician, Arizona: Keyes,
1029. 

Armstrong member, Mississippian, Ohio: Conrey,
403. 

Armuchee chert, Devonian, Georgia: McCallie,
1184. 

Arnheim formation, Ordovician, Indiana: Cum-
ings, 439. 

Arnheim limestone, Ordovician, Tennessee: Miser,
1325. 

Arrastre quartzite, Cambrian, California: Vaughan,
1979.

Artibonite group, Miocene, Haiti: Woodring, 2189. 
Aspen formation, Cretaceous, Idaho: Kirkham,

1053. 
Aspen formation, Cretaceous, Wyoming: Heald,

747. 
Athens shale, Ordovician, Virginia: Stose and

Miser, 1841. 
Atoka formation, Pennsylvanian, Arkansas and

Oklahoma: Miser, 1326. 
Atwater Creek shale, Ordovician, New York:

Ruedemann, 1624. 
Aubreyan series, Carboniferous, Arizona: Keyes,

1029.
Austin chalk, Cretaceous, Texas: Hill, 793. 
Austin chalk, Cretaceous, Texas: Powers and Hop- 

kins, 1504; Udden, 1953.
Austin formation, Cretaceous, Texas: Liddle, 1128. 
Austin limestone, Cretaceous, Texas: Pace, 1437. 
Aux Vases sandstone, Mississippian, Kentucky:

Jillson, 890.
Aux Vases sandstone, Mississippian, Missouri, Illi 

nois: Keyes, 1037. 
Avis sandstone, Pennsylvanian, Texas: Moore and

Plummer, 1358; Plummer and Moore, 1492. 
Avon River limestone, Mississippian, Nova Scotia:

Bell, 126. 
Axeman limestone, Ordovician, Pennsylvania:

Gordon, 679.
Aztecan series, Tertiary, Arizona: Keyes, 1029,1036. 
B adger Creek formation, Cambrian or pre-Cambrian,

British Columbia: Uglow, 1957. 
Baitoa formation, Miocene, Dominican Republic:

Vaughan et al., 1985. 
Bald Hill shales, Pennsylvanian, Kentucky: Glenn,

653.
Baldie granite, Jurassic (?), British Columbia: Ug 

low, 1957. 
Baltimore gneiss, pre-Cambrian, Pennsylvania:

Gordon, 679. 
Baltimore gneiss, pre-Cambrian, Pennsylvania and

Maryland: Jonas and Knopf, 931. 
Bangor limestone, Carboniferous, Georgia: McCal 

lie, 1184.
Barnett shale, Mississippian (?), Texas: Moore, 

. 1361. 
Barnett shale, Mississippian, Texas: Moore and

Plummer, 1358; Plummer and Moore, 1492. 
Barnwell formation, Eocene, Georgia: Teas, 1863. 
Barren series, Devonian, Mackenzie:' Bosworth, 173. 
Barriere formation, Cambrian or pre-Cambrian,

British Columbia: Uglow, 1957. 
Bartlesville sand, Oklahoma: White and Greene,

2102. 
Bartlesville sand, Pennsylvanian, Oklahoma;

Roundy et al., 1620.

Bass terrane, pre-Cambrian, Arizona: Keyes, 1029.
Batesville sandstone, Carboniferous, Arkansas: 

Miser, 1327.
Bautista beds, Pleistocene, California: Frick, 613.
Bead Mountain limestone, Permian, Texas: Plum 

mer and Moore, 1492.
Bear Branch limestone, Devonian, Tennessee: 

Miser, 1325.
Bear Mountain formation, Silurian, Mackenzie: 

Kindle, 1043.
Bearpaw formation, Cretaceous, Alberta: Allan, 20; 

Slipper, 1751.
Bearpaw formation, Cretaceous, Montana: Lupton 

and Lee, 1177; Thorn and Dobbin, 1874.
Bearpaw shale, Cretaceous, Montana: Clapp et al., 

330; Collier and Cathcart, 391; Thorn, 1875.
Bear River formation, Alaska: Mertie, 1290.
Bear River formation, Cretaceous, Idaho: Kirk- 

ham, 1053.
Bear River formation, Cretaceous, Wyoming and 

Idaho: Knowlton, 1070.
Bear River formation, Jurassic, British Columbia: 

Schofleld, 1666; Schofield and Hanson, 1662.
Bear River series, British Columbia: Uglow, 1960.
Beartooth quartzite, Cretaceous, New Mexico: Dar- 

ton, 467.
Beaver sand, Mississippian, Kentucky: Jillson, 897.
Beaver Bend limestone, Mississippian, Indiana: 

Cumings, 439.
Beaver Creek oil "sand," Mississippian, Kentucky: 

Butts, 262.
Beaverfoot formation, Ordovician, British Colum 

bia: Burling, 245.
Beavertail limestone, Devonian, Mackenzie: Bos- 

worth, 173; Kindle, 1043.
Beauceville series, Ordovician (?), Quebec: Mac- 

Kay, 1198.
Beaumont clay, Pleistocene, Texas: Barton, 75.
Becsie River formation, Silurian, Anticosti Island: 

Twenhofel, 1948.
Bedford formation, Mississippian, Ohio: Hyde, 859.
Bedford shale, Mississippian, Kentucky: Butts, 262.
Beech Creek limestone, Mississippian, Indiana: 

Cumings, 439.
Beech River member, Silurian, Tennessee: Miser, 

1325.
Beechwood member, Devonian, Indiana: Cumings, 

439.
Beekmantown formation, Ordovician, Ontario: 

Keele and Cole, 948.
Beekmantown formation, Ordovician, Vermont: 

Gordon, 673.
Beekmantown limestone, Ordovician, Ontario: 

Wright, 2207.
Beekmantown limestone, Ordovician, Pennsylva 

nia: Gordon, 679; Stose and Jonas, 1840.
Belknap limestone, Pennsylvanian, Texas: Moore 

and Plummer, 1358.
Belknap limestone lentil, Pennsylvanian, Texas: 

Plummer and Moore, 1492.
Bella shales, Arizona: Keyes, 1036.
Bella terrane, Devonian, Arizona: Keyes, 1029.
Bellabella formation, post-Pleistocene (?), British 

Columbia: Dolmage, 512.
Belle Fourche shale member, Cretaceous, Wyom 

ing: Collier, 390.
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Belle Plains formation, Permian, Texas: Plummer
and Moore, 1492. 

Bellcvue formation, Ordovician, Indiana: Cumings,
439.

Bellfonto dolomite, Ordovician, Pennsylvania: Gor 
don, 679.

Belly River formation, Cretaceous, Alberta: Slip 
per, 1751. 

Belt series, pre-Cambrian, British Columbia: Schc-
fleld, 1663. 

Bend group, Pennsylvanian, Texas: Moore and
Plummer, 1358; Plummer and Moore, 1492. 

"Bendseries," Carboniferous, Texas: Reeves, 1570. 
"Bend" series,Mississippian, Texas: Goldman, 656. 
Bend (Lower) shale, Pennsylvanian, Texas:

Udden, 1953. 
Bendor batholith, Jurassic, British Columbia:

MacKcnzie, 1199. 
Bendor quartz diorite batholith, Cretaceous, British

Columbia: McCann, 1187. 
Benson formation, Cretaceous, British Columbia:

MacKenzie, 1203. 
Bonton formation, Cretaceous, Alberta: Slipper,

1751. 
Benton formation, Cretaceous, Nebraska: Schramm

and Cook, 1672.
Benton formation, Cretaceous, Texas: Baker, 59. 
Berea grit, Mississippian, Ohio: Hyde, 859. 
Berea sandstone, Mississippian, Kentucky: Butts,

262.
Bernalillo shales, New Mexico: Keyes, 1027. 
Berne member, Mississippian, Ohio: Conrey, 403;

Hyde, 859.
Berwick gneiss, Maine: Wandke, 2026. 
Berwick quartz diorite, Carboniferous (?), Maine:

Wandke, 2026. 
Bethel sandstone, Mississippian, Kentucky: Jillson,

890; Weller, 2061. 
Boverly syenite, Carboniferous, Massachusetts:

Clapp, 329. 
Bigby limestone, Ordovician, Tennessee: Miser,

1325. 
Bigfork chert, Ordovician, Arkansas and Oklahoma:

Miser, 1326. 
Big Horn limestone, Ordovician, Montana: Collier

and Cathcart, 391. 
Bingen formation, Cretaceous, Louisiana: Hammill,

709.
Birch Lake scries, pre-Cambrian, Ontario: Bur- 

wash, 257.
Birdsong shale, Devonian, Tennessee: Nelson, 1383. 
Bitter Creek formation, Paleozoic or Mesozoic,

Alaska: Mcrtie, 1290. 
Biwabik formation, pre-Cambrian, Minnesota:

Gruner, 694. 
Black Flint member, Pennsylvanian, Ohio: Morn-

ingstar, 1371. 
Black Hand member, Mississippian, Ohio: Conrey,

403.
Blackhorse shales, North Dakota: Keyes, 979. 
Blackleaf phase, Cretaceous, Montana: Kemp and

Billingsley, 981. 
Black Ranch shale, Pennsylvania, Texas: Moore

and Plummer, 1358.
Black Ranch limestone member, Pennsylvanian, 

Texas: Plummer and Moore, 1492.

Black River formation, Ordovician, Vermont:
Gordon, 673. 

Black River group, Ordovician, Ontario: Keele
and Cole, 948.

Black River limestone, Ordovician, Ontario: Wil 
son, 2145.

Blaine formation, Permian, Oklahoma: Fenneman, 
576.

Blakely sandstone, Ordovician, Arkansas: Dake, 
450.

Blakely sandstone, Ordovician, Arkansas and 
Ohlakoma: Miser, 1326.

Blanchester division, Ordovician, Indiana: Cum 
ings, 439.

Blaylock sandstone, Silurian, Arkansas and Okla 
homa: Miser, 1326.

Bliss sandstone, Cambrian, New Mexico: Darton, 
467.

Bloomington deposits, Pleistocene, Illinois: Culver, 
438.

Blossom (?) sand, Cretaceous, Arkansas: Rubey, 
1622; U. S. Geological Survey, 1971.

Blue Bird formation, Cambrian, Utah: Olmstead, 
1413.

Bluepoint limestone, Mississippian, Nevada: 
Longwell, 1144,1146.

Bluff Creek shale, Pennsylvanian, Texas: Moore: 
and Plummer, 1358; Plummer and Moore, 1492.

Bob limestone member, Silurian, Tennessee: 
Miser, 1325.

Boggs member, Pennsylvanian, Ohio: Morning- 
star, 1371.

Boggy shale, Pennsylvanian, Arkansas and Okla 
homa: Miser, 1326.

Bois d'Arc limestone, Devonian, Oklahoma: 
Schuchert, 1683.

Bois d'Arc limestone, Pennsylvanian, Oklahoma: 
Moore, 1355.

Bolsa terrane, Cambrian, Arizona: Keyes, 1029.
Bon Ami beds, Devonian, Quebec: Alcock, 12.
Bonaventure series, Devono-Carboniferous, Quebec: 

Alcock, 12.
Bone Valley formation, Pliocene, Florida: Sellards, 

1691.
Booch sand, Oklahoma: White and Greene, 2102.
Boone chert, Carboniferous, Arkansas: Miser, 1327.
Boone formation, Mississippian, Oklahoma: Aurin 

etal., 55.
Borden series, Mississippian, Indiana: Cumings, 

439.
Bosworth sandstone and shale, Devonian, Mac 

Kenzie: Kindle, 1043.
Bowling Green dolomite, Silurian, Missouri: Keyes, 

990.
Boyd series, Carboniferous, New Brunswick: 

Wright, 2209.
Brad formation, Carboniferous, Texas: Dobbin, 506.
Brad formation, Pennsylvanian, Texas: Moore 

and Plummer, 1358; Plummer and Moore, 1492.
Brallier shale, Devonian, Pennsylvania: Gordon, 

679.
Brassfleld formation, Silurian, Indiana: Cumings, 

439.
Brassfleld limestone, Silurian, Arkansas: Miser, 

1327.
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Brassfield limestone, Silurian, Tennessee: Miser, 
1325.

Brasstown schist, Cambrian, Georgia: McCallie, 
1184.

Brazil formation, Pennsylvanian, Indiana: Gum- 
ings, 439.

Brazos River sandstone, Pennsylvanian, Texasf 
Moore and Plummer, 1358.

Brazos River sandstone and conglomerate, Penn 
sylvanian, Texas: Plummer and Moore, 1492.

Breckenridge limestone, Pennsylvanian, Texas; 
Moore and Plummer, 1358.

Breckenridge limestone member, Pennsylvanian, 
Texas: Plummer and Moore, 1492.

Brelsford sand, Texas: Reeves, 1570.
Bridge River series, Carboniferous, British Colum 

bia: McCann, 1187.
Bridge River series, Devono-Carboniferous, British 

Columbia: MacKenzie, 1200.
Bridge River series, Pennsylvanian, British Co 

lumbia: McCann, 1188.
Bright Angel shale, Cambrian, Arizona: Noble, 1400.
Bright Angel terrane, Cambrian, Arizona: Keyes, 

1029.
Briones formation, Miocene, California: Trask,1917.
Briones formation, Tertiary, California: Trask, 1918.
Briones group, Miocene, California: Clark, 336.
Brownsport formation, Silurian, Tennessee: Miser, 

325.
Brownstown marl, Cretaceous, Arkansas: Rubey, 

1622; U. S. Geological Survey, 1971.
Brownstown marl, Cretaceous, Louisiana: Ham- 

mill, 709.
Brownstown sandstone, Pennsylvanian/^West Vir 

ginia: Reger, 1573.
Brownwood member, Pennsylvanian, Texas: 

Moore and Plummer, 1358.
Brownwood shale, Pennsylvanian, Texas: Plum 

mer and Moore, 1492.
Bruce conglomerate, pre-Cambrian, Ontario: 

Quirke, 1528.
Bruce series, pre-Cambrian, Ontario: Quirke, 1527, 

1528.
Brule Clay member, Oligocene, Nebraska: 

Schramm and Cook, 1672.
Brunswick shale, Triassic, Pennsylvania: Gordon, 

679.
Buckhorn limestone, Ordovician or Cambrian, 

Utah: Olmstead, 1413.
Buda formation, Cretaceous, Texas: Liddle, 1128.
Buda limestone, Cretaceous, Texas: Baker, 59; 

Pace, 1437; Udden, 1953.
Buena Vista sandstone, Mississippian, Ohio: Hyde, 

859.
Buena Vista sandstone member, Mississippian, 

Kentucky: Butts, 262.
Buffalo Wallow formation, Mississippian, Indiana: 

Cummings, 439.
Bulla conglomerate, Miocene, Dominican Republic: 

Vaughan et al., 1985.
Bullhead Mountain formation, Cretaceous, British 

Columbia: McLearn, 1210; Spieker, 1784.
Bullhead Mountain sandstones, Cretaceous, Alberta: 

Allan, 19.
Bunger limestone, Pennsylvanian, Texas: Moore 

and Plummer, 1358; Ross, 1616.

Bunger limestone lentil, Pennsylvanian, Texas:
Plummer and Moore, 1492. 

Bunger limestone member, Carboniferous, Texas:
Reeves, 1570.

Burbank member, Mississippian, Ohio: Conrey 403. 
Burgen sandstone, Ordovician, Oklahoma: Aurin

et al., 55; Dako, 450.
Burgess sand, Oklahoma: White and Greene, 2102. 
Burlington limestone, Mississippian, Illinois:

Savage, 1650; Savage and Nebel, 1651. 
Burnt Bluff formation, Silurian, Michigan: Ehlers,

550. 
Burton formation, Cambrian, British Columbia:

Schofleld, 1667.
Butano formation, Oligocene, California: Clark, 336.. 
Buttsgin formation, Eocene, Texas: Liddle, 1128. 
Byer member, Mississippian, Ohio: Conrey, 403;

Hyde, 859. 
Byram calcareous marl, Oligocene, Mississippi:

Cooke, 413. 
Byram gneiss, pre-Cambrian, New Jersey: Hinds,

794; Ries and Bowen, 1596.
Byram gneiss, pre-Cambrian, Pennsylvania: Gor 

don, 679.
Caballos formation, Devonian, Texas: Powers, 1501.. 
Caballos novaculite, Devonian (?), Texas: Powers,.

1501. 
Cabezon fanglomerate, Quaternary, California-

Vaughan, 1979. 
Caddo Creek formation, Carboniferous, Texas:

Dobbin, 506. 
Caddo Creek formation, Pennsylvanian, Texas:

Moore and Plummer, 1358; Plummer and Moore v
1492. 

Cadwallader series, Triassic, British Columbia:.
McCann, 1187,1188.

Calciferous, Ordovician, Kentucky: .Tillson, 897. 
Caldwell series, Cambrian (?), Quebec: MacKay,.

1198. 
Galloway limestone, Devonian, Missouri: Branson,

193.
Callville limestone, Pennsylvanian, Nevada: Long- 

well, 1144,1146. 
Caloosahatchee marls, Pliocene, Florida: Sellards,.

1691. 
Calvin sandstone, Pennsylvanian, Oklahoma::

Clark and Bauer, 344; Moore, 1355. 
Camargo schist, Ordovician, Pennsylvania and

Maryland: Jonas and Knopf, 931. 
Camden chert, Devonian, Tennessee: Nelson, 1383. 
Campbell Creek limestone, Pennsylvanian, West.

Virginia: Reger, 1573. 
Camp Colorado limestone, Pennsylvanian, Texas:

Moore and Plummer, 1358. 
Camp Creek series, Devonian, Mackenzie: Bosworth,.

173. 
Camp Creek shale, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Canada Hill Granite, pre-Cambrian, New York:.

Berkey and Rice, 131.
Canajoharie shale, Ordovician, New York and Ver 

mont: Ruedemann, 1624. 
Caney shale, Carboniferous, Oklahoma: Goldston,.

666; Hewett, 785.
Caney shale, Mississippian; Oklahoma: Miser, 1326. 
Caney shales, Pennsylvanian, Oklahoma: Goldston,.



GEOLOGIC FORMATIONS DESCRIBED. 251

Cannonball member, Cretaceous: Schuchert, 1677. 
Cannonball marine member, Tertiary (?), North

Dakota: Hancock, 711. 
Canton shale, Pennsylvanian, Illinois: Cady, 269;

Savage, 1650. 
Canyon formation, Pennsylvanian, Texas: Ross,

1616; Udden, 1953. 
Canyon group, Carboniferous, Texas: Dobbin,'506;

Reeves, 1570. 
Canyon group, Pennsylvanian, Texas: Moore and

Plummer, 1358; Plummer and Moore, 1492. 
Canyon Largo terrane, Tertiary, Arizona: Keyes,

1029. 
Cape Neddick gabbro, Carboniferous (?), Maine:

Wandke, 2026. 
Capps bed, Pennsylvanian, Texas: Moore and

Plummer, 1358. 
Capps limestone lentil, Pennsylvanian, Texas:

Plummer and Moore, 1492. 
Carbondale formation, Pennsylvanian, Illinois:

Cady, 269; Culver, 438; Currier, 440; Savage, 1650;
Savage and Ncbel, 1651; Savage and Udden, 1649;
Shaw, 1719. 

Carbondale formation, Pennsylvanian, Kentucky:
Glenn, 653. 

Caribbean group, Paleozoic (?), Trinidad: Milner,
1322.

Cariboo series, British Columbia: Uglow, 1960. 
Carlile shale, Cretaceous, Montana: Thorn, 1875. 
Carlile shale, Cretaceous, Nebraska: Schramm and

Cook, 1672.
Carlile shale, Cretaceous, Now Mexico: Darton, 467. 
Carlile shale, Cretaceous, Wyoming: Collier, 390. 
Carlim limestone, Ordovician, Pennsylvania: Gor 

don, 679. 
Carlinville limestone, Pennsylvanian, Illinois:

Cady, 269.
Carolina gneiss, Archean, Georgia: MaCallie, 1184. 
Caroni series, Tertiary, Trinidad: Milner, 1322. 
Carrizo formation, Eocene, Texas: Liddle, 1128. 
Carters limestone, Ordovician, Tennessee: Miser,

1325. 
Cartersvillc formation, Cambrian, Georgia: McCal-

lie, 1184. 
Caseyville formation, Pennsylvanian, Kentucky:

Glenu, 653; Jillson, 890; Weller, 2061. 
Cason shale, Ordovician, Arkansas: Dake, 450;

Miser, 1327. 
Casper formation, Mississippian, Kentucky:

Foyles, 607. 
Castle Rock conglomerate, Tertiary, Colorado:

Knowlton, 1070. 
Cat Creek sand, Cretaceous, Montana: Kemp and

Billingsley, 961; Thorn and Dobbin, 1874. 
Catheys limestone, Ordovician, Tennessee: Miser,

1325.
CatsMll formation, Devonian, Pennsylvania: Gor 

don, 679.
Cedar District formation, Cretaceous, British Co 

lumbia: MacKenzie, 1203.
Cedar Grove sandstone, Pennsylvanian, West Vir 

ginia: Regcr, 1573. 
Cedarton member, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Cedarton shale, Pennsylvanian, Texas: Plummer

and Moore, 1492.

Cedar Valley limestone, Devonian, Illinois: Savage
and Udden, 1649. 

Cercado formation, Miocene, Dominican Republic:
Vaughan et al., 1985. 

Cerro Gordo substage, Devonian, Iowa: Fenton,
579a. 

Cerros de Sal formation, Miocene, Dominican
Republic: Vaughan et al., 1985. 

Cevicos limestone, Ob'gocene, Dominican Republic:
Vaughan et al., 1985. 

Chacra sandstones, Arizona: Keyes, 1036. 
Chacra terrane, Cretaceous, Arizona: Keyes, 1029. 
Chadron member, Oligocene, Nebraska: Schramm

and Cook, 1672.
Chaman series, Tertiary, Arizona: Keyes, 1029,1036. 
Chambersburg limestone, Ordovician, Pennsyl 

vania: Gordon, 679.
Champlain stage, Quaternary: Upham, 1975. 
Charlton formation, Pliocene, Florida: Sellards,

1691. 
Charlton formation, Pliocene, Georgia: McCallie,

1184; Teas, 1863.
Chase formation, Permian, Kansas: Elledge, 552. 
Chattahoochee formation, Oligocene, Florida: Sel 

lards, 1691. 
Chattahoochee formation, Oligocene, Georgia:

McCallie, 1184; Teas, 1863. 
Chattanooga black shale, Devonian, Georgia:

McCallie, 1184. 
Chattanooga shale, Devonian, Arkansas: Miser,

1327. 
Chattanooga shale, Devonian or Carboniferous,

Tennessee: Miser, 1325. 
Chattanooga shale, Devonian or Mississippian,

Oklahoma: Aurin et al., 55; Schuchert, 1683. 
Chazy beds, Ordovician, Ontario: Wilson, 2145. 
Chazy formation, Ordovician, Quebec: Keele 'and

Cole, 948. 
Chazy formation, Ordovician, Vermont: Gordon,

673. 
Checkerboard lime, Oklahoma: White and Greene,

2102. 
Chelly terrance, Carboniferous, Arizona: Keyes,

1029. 
Chemung formation, Devonian, Pennsylvania:

Gordon, 679.
Cheshewalla (?) sandstone, Pennsylvanian, Okla 

homa: Roundy et al., 1620. 
Chester group, Mississippian, Illinois: Shaw, 1719. 
Chester group, Mississippian, Kentucky: Butts, 262. 
Chester series, Mississippian: Weller, 2061. 
Chester series, Mississippian, Kentucky: Foyles,607. 
Chesterian, Mississippian, Indiana: Cumings, 439. 
Chetang formation, Cambrian, British Columbia:

Burling, 243. 
Cheverie formation, Mississippian, Nova Scotia:

Bell, 126.
Cheyenne sandstone, Cretaceous, Kansas: Berry, 145. 
Chickamauga formation, Ordovician, Georgia:

McCallie, 1184. 
Chickamauga limestone, Ordovician, Virginia:

Stose and Miser, 1841. 
Chickies formation, Cambrian, Pennsylvania:

Gordon, 679. 
Chickies quartzite, Cambrian, Pennsylvania: Stose

and Jonas, 1840.
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Chico formation, Cretaceous, California: Vander 
. Leek, 1976. 

Chico formation, Cretaceous, Lower California:
Barton, 466. 

Chicotte formation, Silurian, Anticosti Island:
Twenhofel, 1948. 

Chilton (Lower) sandstone, Pennsylvanian, West
Virginia: Reger, 1573. 

Chilton (Upper) sandstone, Pennsylvanian, West
Virginia: Reger, 1573. 

Chimneybill limestone, Pennsylvanian, Oklahoma:
Moore, 1355. 

Chinitna shale, Jurassic, Alaska: Martin, 1229;
Mofflt, 1335,1336.

Chinlee formation, Triassic, Arizona: Hager, 704. 
Chinle formation, Triassic, Nevada: Longwell,

1144,1146.
Chinle formation, Triassic, New Mexico: Barton, 467. 
Chinle formation, Triassic, Utah: Moore, 1362. 
Chinle formation, Triassic, Utah and Arizona:

Reeside and Bassler, 1568. 
Chiquito sandstones, Arizona: Keyes, 1036. 
Chiquito terrane, Carboniferous, Arizona: Keyes,

1029. 
Chiricahuan series. Cambrian, Arizona: Keyes,

1029,1036. 
Chisik conglomerate, Jurassic, Alaska: Martin, 1229;

Mofflt, 1335,1336. 
Chloridian series, Cambrian, Arizona: Keyes, 1029,

1036. 
Choctawhatchee formation, Miocene, Florida:

Sellards, 1691. 
Chouteau group, Mississippian, Missouri: Williams,

2135. 
Choza formation, Permian, Texas: Beede and

Bentley, 118. 
Chu Chua formation, Eocene, British Columbia,

Uglow, 1957, 1959. 
Chugwater formation, Jurassic, Montana: Thorn,

1875.
Chugwater formation, Permian and Triassic, Mon 

tana: Kemp and Billingsley, 961. 
Chugwater formation, Triassic, Montana: Clapp

et al., 330. 
Chugwater formation, Triassic, Wyoming: Heald,

747. 
Chupadera formation, Permian, New Mexico,

Barton, 467; Ellis, 555. 
Cibola limestones, Arizona: Keyes, 1036. 
Cibola terrane, Silurian, Arizona: Keyes, 1029. 
Cierbo group, Miocene, California: Clark, 336. 
Cincinnatian, Ordovician, Indiana: Cumings, 439. 
Cintura terrane Cretaceous: Arizona: Keyes, 1029. 
Cisco formation, Pennsylvanian, Texas: Udden,

1953.
Cisco group, Carboniferous, Texas: Reeves, 1570. 
Cisco group, Pennsylvanian, Texas: Moore and

Plummer, 1358; Plummer and Moore, 1492. 
Claggett formation, Cretaceous, Montana: Clapp

et al., 330; Lupton and Lee, 1177; Thorn, 1875. 
Claggett shale, Cretaceous, Montana: Collier and

Cathcart, 391. 
Clarksville division, Ordovician, Indiana: Cumings,

439.
Clarno formation, Eocene, Oregon: Buwalda, 264. 
Clear Creek limestone, Pennsylvanian, Texas:

Moore and Plummer, 1358; Plummer and Moore,
1492.

Clear Fork stage, Permian, Texas: Beede and
Bentley, 118. 

Cliff House sandstone, Cretaceous, New Mexico:
Bauer and Reeside, 94; Barton, 467. 

Cliff Lake granite porphyry, pre-Cambrian, Mani 
toba: Alcock and Bruce, 11. 

Clincn sandstone, Silurian, Virginia: Stose and
Miser, 1841.

Clinton formation, Silurian, Pennsylvania: Gor 
don, 679. 

Clinton formation, Silurian, Virginia: Stose and
Miser, 1841. 

Clore limestone, Mississippian, Kentucky: Jillson,
890; Weller, 2061. 

Cleverly formation, Cretaceous, Montana: Thorn,
1875. 

Clyde formation, Permian, Texas: Plummer and
Moore, 1492. 

Coachella fanglomerate, Quaternary, California:
Vaughan, 1979. 

Coalburg shale, Pennsylvanian, West Virginia:
Reger, 1573. 

Coalburg (Lower) sandstone, Pennsylvanian, West
Virginia: Reger, 1573. 

Coalburg (Upper) sandstone, Pennsylvanian, West
Virginia: Reger, 1573. 

Coast Range batholith, Jurassic, British Columbia:
Bolmage, 509; Schofleld, 1666. 

Cobalt series, pre-Cambrian, Ontario: Burrows, 250;
Burrows and Hopkins, 253. 

Cobalt series, pre-Cambrian, Ontario: Cooke, 414;
Quirke, 1527,1528.

Cobourg (Lower) beds, Ordovician, Canada: Ray 
mond, 1540.

Cobourg (Upper) beds, Ordovician, Canada: Ray 
mond, 1540. 

Cocalico shale, Ordovician, Pennsylvania: Stose
and Jonas, 1840.

Cochise limestones, Arizona: Keyes, 1030. 
Cochise terrane, Cretaceous, Arizona: Keyes, 1029 
Coconino sandstone, Carboniferous, Arizona:

Keyes, 1040. 
Coconino sandstone, Carboniferous, Utah and

Arizona: Reeside and Bassler, 1568. 
Coconino sandstone, Permian, Arizona: Hager,

704; Noble, 1400. 
Coconino sandstone, Permian, Nevada: Longwell,

1144. 
Coconino sandstone, Permian (?), Utah: Bassler

and Reeside, 79.
Coconino sandstone, Permian, Utah: Moore, 1362 
Coconino terrane, Carboniferous, Arizona: Keyes,

1029. 
Cole Canyon formation, Cambrian, Utah: Olm-

stead, 1413. 
Coleman limestone and shale, Permian, Texas:

Plummer and Moore, 1492. 
Coleman Junction limestone, Pennsylvanian,

Texas: Moore and Plummer, 1358; Plummer
and Moore, 1492.

ColliiiRwood formation, Ordovician, Canada: Ray 
mond, 1540. 

Colorado formation, Cretaceous, Montana: Clapp
et al., 330. 

Colorado group, Cretaceous, Montana: Kemp and
Billingsley, 961. 

Colorado shale, Cretaceous, Montana: Lupton and
Lee, 1177.
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Columbia River basalt, Miocene, Oregon: Buwal- 
da, 264.

Comancnan series, Arizona: Keyes, 1036.
Comanche series, Cretaceous, Texas and Oklahoma: 

Hopkins rt etZ., 821.
Comanche Peak limestone, Cretaceous, Texas: 

Baker, 59.
Comanche Peak formation, Cretaceous, Texas: 

Liddle, 1128.
Comondu formation, Tertiary, Lower California: 

Heim, 762.
Comox formation, Cretaceous, British Columbia: 

MacKenzie, 1203.
Conasauga formation, Cambrian, Georgia: McCal- 

lie, 1184.
Concord formation, Oligocene, California: Clark, 

336.
Conemaugh formation, Pennsylvanian, Pennsyl 

vania: Gordon, 679.
Conemaugh series, Pennsylvanian, West Virginia: 

Reger, 1573.
Conestoga limestone, Ordovician, Pennsylvanian: 

Stose and Jonas, 1840.
Conococheague limestone, Cambrian, Pennsylva 

nia: Gordon, 679; Stose and Jonas, 1840.
Cooper limestone, Devonian, Missouri: Branson, 

193.
Coos conglomerate, Pliocene, Oregon: Howe, 831.
Coplay limestone, Ordovician, Pennsylvania: Gor 

don, 679.
Corniferous, Devonian, Kentucky: Jillson, 897.
Corrigan sandstone, Oligocene, Texas: Barton, 75.
Corryville formation, Ordovician, Indiana: Cum- 

ings, 439.
Cotter dolomite, Ordovician, Missouri: Dake, 452.
Cotter formation, Ordovician, Missouri, Arkansas: 

Dake, 450.
Couchiching, pre-Cambrian, Manitoba: Alcock and 

Bruce, 11.
Coutchiching series, pre-Cambrian, Ontario: Bruce, 

222.
Cow Head limestone breccia, Ordovician, New 

foundland: Schuchert and Dunbar, 1678.
Cranberry formation, Cretaceous, British Colum 

bia: MacKenzie, 1203.
Cranbrbok formation, Cambrian, British Colum 

bia: Schofleld, 1667.
Creston formation, pre-Cambrian, British Colum 

bia: Schofleld, 1667.
Croixan, Cambrian, Illinois: Culver, 438.
Crows Mill limestone, Pennsylvanian, Illinois: 

Cady, 269.
Crystal Fails limestone, Pennsylvanian, Texas: 

Moore and Plummer, 1358.
Crystal Falls limestone lentil, Pennsylvanian, 

Texas: Plummer and Moore, 1492.
Cuesta formation, Tertiary, Lower California: 

Heim, 762.
Cumberland Head shales, Ordovician, New York: 

Ruedemann, 1624.
Cup coral member, Pennsylvanian, Oklahoma: 

Goldston, 667.
Cusseta sand, Cretaceous, Georgia: McCallie, 1184.
Cusseta sand member, Cretaceous, Georgia: Teas, 

1863.
Cutler formation, Permo-Triassic, Colorado: Coffin, 

377.

Cuyahoga formation, Mlssissippian, Kentucky: 
Butts, 262.

Cuyahoga formation, Mississippian, Ohio: Oon- 
rey, 403; Hyde, 859.

Cuyamaca basic intrusive, pre-Cretaceous (?), Cali 
fornia: Hudson, 840.

Cynthiana, Ordovician, Indiana: Cumings, 439.
Cypress sandstone, Mississippian, Indiana: Cum 

ings, 439.
Cypress sandstone, Mississippian, Kentucky: 

Butts, 262; Jillson, 890; Weller, 2061.
Gyrene member, Silurian, Missouri: Keyes, 990.
Cyril gypsum member, Permian, Oklahoma: 

Reeves, 1569.
Dagmar formation, Cambrian, Utah: Olmstead, 

1413.
Dakota formation, Cretaceous, Alberta: Slipper, 

1751.
"Dakota" formation, Cretaceous, Colorado: Coffin, 

377.
Dakota formation, Cretaceous, Kansas: Gress, 687; 

Lupton et al., 1178.
Dakota sandstone, Cretaceous: Stanton, 1795.
Dakota sandstone, Cretaceous, Nebraska: Schramm 

and Cook, 1672.
Dakota sandstone, Cretaceous, New Mexico: Dar- 

ton, 467.
Dakota sandstone, Cretaceous, Utah: Moore, 1362.
Dakota sandstone, Cretaceous, Wyoming: Collier, 

390.
Dalles beds, Pleistocene, Oregon: Bretz, 196.
Darlington granodiorite, Jurassic (?), British Co 

lumbia: Uglow, 1957.
Dawsonarkose, Tertiary, Colorado: Knowlton, 1070.
Dayton limestone, Silurian, Indiana: Cumings, 439.
Deadwood formation, Cambrian, Montana: Collier 

andCathcart, 391.
Deadwood formation, Cambrian, Wyoming: Heald, 

747.
Decatur limestone, Silurian, Tennessee: Miser, 1325.
De Chelly sandstone, Triassic, Utah: Longwell et 

al., 1147.
DeChelly (Holbrook) sandstone, Permian, Arizona: 

Hager, 704.
Decorah formation, Ordovician, Iowa, Illinois, 

Minnesota, Wisconsin: Dake. 450.
Decota sandstone, t'ennsylvanian, West Virginia: 

Reger, 1573.
De Courcy formation, Cretaceous, British Columbia: 

MacKenzie, 1203.
Dedham granodiorite, Devonian (?), Massachusetts: 

Clapp, 329.
Deep Canyon fanglomerate, Quaternary, California: 

Vaughan, 1979.
Deep Kill shale, Ordovician, New York: Ruede 

mann, 1624.
Deer River shale, Ordovician, New York: Ruede 

mann, 1624.
Deese member, Pennsylvanian, Oklahoma: Golds- 

ton, 666, 667.
Degonia sandstone, Mississippian, Kentucky: 

Jillson, 890; Weller, 2061.
Delicias beds, Permian, Mexico: Bo'se, 168.
Del Rio clay, Cretaceous, Texas: Udden, 1953.
Del Rio clays, Cretaceous, Texas: Pace, 1437.
Del Rio formation, Cretaceous, Texas: Baker, 59; 

Liddle, 1128.
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Denain formation, Jurassic (?), British Columbia: |
MacKenzie, 1199,1200. 

Denton formation, Cretaceous, Texas: Winton and
Scott, 2166. 

Denver formation, Tertiary, Colorado: Knowlton,
1070. 

Dewey limestone, Pennsylvanian, Oklahoma:
Roundy et al., 1620. 

Dimple formation, Pennsylvanian, Texas: Powers,
1501. 

Dimple limestone, Pennsylvanian, Texas: Powers,
1501. 

Dingess limestone, Pennsylvanian, West Virginia:
Reger, 1573.

Divide andesite, Tertiary, Nevada: Knopf, 1061. 
Dixon formation, Pennsylvanian, Kentucky: Glenn,

653.
Dixon member, Silurian, Tennessee: Miser, 1325. 
Dockum group, Triassic, New Mexico: Darton, 467. 
Dolgeville shales, Ordovician, New York: Ruede-

mann, 1624.
Dolly Varden formation, Jurassic, British Colum 

bia: Hanson, 718. 
Dolores formation, Permo-Triassic, Colorado:

Coffin, 377. 
Doloresian series, Triassic, Arizona: Keyes, 1029,

1036.
Dor6 series, pre-Cambrian, Ontario: Collins, 397. 
Dothan limestone, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Dotson sandstone, Pennsylvanian, West Virginia:

Reger, 1573. 
Dotson (Lower) sandstone, Pennsylvanian, West

Virginia: Reger, 1573. 
Double Mountain stage, Permian, Texas: Beede

and Bentley, 118. 
Douglas shale, Pennsylvanian, West Virginia:

Reger, 1573.
Dox terrane, pre-Cambrian, Arizona: Keyes, 1029. 
Doyle shale, Permian, Kansas: Fath, 572. 
Doyle shale member, Permian, Kansas: Elledge,

552. 
Dragoonan series, Cambrian, Arizona: Keyes, 1029,

1036. 
Dresbach sandstone, Cambrian, Minnesota: Keyes,

1035. 
Duck Creek formation, Cretaceous, Texas: Winton

and Scott, 2166. 
Dunnegan formation, Cretaceous, British Colum 

bia: Spieker, 1784. 
Dunvegan sandstone, Cretaceous, Alberta: Allan,

19.
Duplin marl, Miocene, Georgia: McCallie, 1184. 
Durham quartz diorite, Carboniferous (?), New

Hampshire: Wandke, 2026.
Dutchersand, Oklahoma: White and' Greene, 2102. 
Eager formation, Cambrian, British Columbia

Schofield, 1667. 
Eagle formation, Cretaceous, Montana: Thorn and

Dobbin, 1874. 
Eagle limestone and shale, Pennsylvanian, Wesi

Virginia: Reger, 1573. 
Eagle sandstone, Cretaceous, Montana: Clapp et 

al., 330; Collier and Cathcart, 391; Kemp and 
Billingsley, 961; Lupton and Lee, 1177; Thorn 
1875.

Eagle sandstone, Pennsylvanian, West Virginia 
Roger, 1573.

lagle Ford (?) clay, Cretaceous, Arkansas: Rubey, 
1622; U. S. Geological Survey, 1971. 

iagleford formation, Cretaceous, Texas: Liddle, 
1128; Winton and Scott, 2166. 

lagle Ford flags, Cretaceous, Texas: Powers, 1501. 
!agle Ford shale, Cretaceous, Texas: Powers and 
HopMns, 1504; Udden, 1953. 

lagleford shales, Cretaceous, Texas: Pace, 1437. 
Jast Lynn sandstone, Pennsylvanian, West Vir 
ginia: Reger, 1573. 

East Lynn (Upper) sandstone, Pennsylvanian,
West Virginia: Reger, 1573.

East Mountain shale, Pennsylvanian, Texas: 
Moore and Plummer, 1358; Plummer and Moore, 
1492. 

East Wellington formation, Cretaceous, British
Columbia: MacKenzie, 1203. 

Eau Clare beds, Cambrian, Wisconsin: Keyes, 1035. 
Eckman sandstone, Pennsylvanian, West Virginia!

Reger, 1573. 
Ector tongue of Austin chalk, Cretaceous, Texas:

Hopkins et al., 821. 
Eden beds, Pliocene, California: Frick, 613; Osborn,

1434. 
Eden formation, Ordovician, Indiana: Cumings-

439. 
Edmonton formation, Cretaceous, Alberta: Allan,

20; Slipper, 1751. 
Edwards formation, Cretaceous, Texas: Liddle,

1128. 
Edwards limestone, Cretaceous, Texas: Baker, 59;

Hill, 793; Pace, 1437; Udden, 1953. 
Edwards terrane, Cretaceous, Arizona: Keyes, 1029 
Elbrook dolomite, Cambrian, Pennsylvania: Stose

and Jonas, 1840.
Elbrook formation, Cambrian, Pennsylvania: Gor 

don, 679. 
Elden limestones, Mississippian, Arizona: Keyes,

1036.
Elden terrane, Carboniferous, Arizona: Keyes, 1029. 
Eldorado series, Cretaceous, British Columbia:

McCann, 1187, 1188; MacKenzie, 1200. 
Eliot phyllite, Carboniferous, Maine: Wandke,

2026. 
Elk conglomerates, Cretaceous, British Columbia:

Marshall, 1227. 
Elkhorn formation, Ordovician, Indiana: Cumings,

439. 
Elko formation, Cambrian, British Columbia:

Schofleld, 1667. 
Ellenburger limestone, Cambrian and Ordovician,

Texas: Reeves, 1570; Udden, 1953. 
Ellenburger limestone, Ordovician, Texas: Gold 

man, 656.
Ellis formation, Jurassic, Montana: Clapp et al., 

330; Collier and Cathcart, 391; Kemp and Bill 
ingsley, 961; Lupton and Lee, 1177. 

Ellis Bay formation, Ordovician, Anticosti Island:
Twenliofel, 1948. 

Elm Creek limestone, Permian, Texas: Plummer
and Moore, 1492. 

El Pasan series, Ordovician, Arizona: Keyes, 1029,
1036.

El Paso limestone, Ordovician, New Mexico: Dar 
ton, 467.

Elstone formation, Eocene, Texas: Liddle, 1128. 
El wren member, Mississippian, Indiana: Cumings, 

439.
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Embar limestone, Carboniferous, Wyoming
Heald, 747. 

Embar limestone, Permian, Montana: Kemp anc
Billingsley, 961. 

Empire formation, Pliocene, Oregon: Howe, 830
831. 

English Head formation, Ordovician, Anticost
Island: Twenhofel, 1948. 

Englishtown sand, Cretaceous, New Jersey: Mans
field. 1223. 

Enid formation, Permian, Oklahoma: Fenneman
576.

Enterprise (?) shale, Permian, Kansas: Fath, 572 
Enterprise shale member, Permian, Kansas: El- 

ledge, 552. 
Escondido formation, Cretaceous, Texas: Liddle,

1128; Udden, 1953. 
» Eskota or Greer beds, Permian, Texas: Beede anc

Bentley, 118. 
Esmeralda formation, Tertiary, Nevada: Knopf,

1061,1062. 
Espanola formation, pre-Cambrian, Ontario,

Quirke, 1527,1528. 
Etchegoin formation, Pliocene, California: Clark-

336. 
Eutaw formation, Cretaceous, Georgia: McCallie,

1184: Teas, 1863.
Eutaw sand, Cretaceous, Tennessee: Miser, 1325. 
Everton dolomite, Ordovician, Missouri: Dake, 452. 
Everton formation, Ordovician, Missouri, Arkan 

sas: Dake, 450.
Extension formation, Cretaceous, British Colum 

bia: MacKenzie, 1203. 
Famine series, Devonian, Quebec: MacKay, 1198. 
Farrnington sandstone member, Cretaceous, New

Mexico: Bauer and Eceside, 94: Reeside, 1567. 
Fayectevillc formation, Mississippian, Oklahoma-

Aurin et al., 55. 
Fcnnell formation, Cambrian or pre-Cambrian,

British Columbia: Uglow, 1957, 1959. 
Fernando scries, Miocene, California: Vander Leek,

1976.
Fernando scries, Pliocene, California: Clark, 336. 
Fernie formation, Jurassic, British Columbia: Mar,

shall, 1227.
Fcrnvale formation, Ordovician (Silurian), Tennes 

see: Miser, 1325. 
Fernvale limestone, Ordovician, Arkansas: Miser,

1327. 
Fernvale (Richmond) formation, Ordovician,

Missouri, Arkansas: Dake, 450. 
Finis shale, Pennsylvanian, Texas: Plummer and

Moore, 1492. 
Finis shale and sandstone, Pennsylvanian, Texas:

Moore and Plummer, 1358.
Fitzgerald dolomites, Silurian, Northwest Terri 

tory (Canada): Cameron, 274. 
Flattop Mountain sandstone, Pennsylvanian, West

Virginia: Reger, 1573.
Fleming Clay, Miocene and Pliocene, Texas: Bar 

ton, 75. 
Florence flint, Permian, Kansas: Elledge, 552;

Fath, 572.
Floyd shale, Carboniferous, Georgia: McCallie, 1184. 
Fort Ancient division, Ordovician, Indiana:

Cumings, 439.
F ort Creek shale, Devonian, Mackenzie: Bosworth, I 

173; Kindle, 1043. '
64264 24  17

Fort Payne chert, Carboniferous, Georgia: McCal 
lie, 1184. 

Fort Payne chert, Mississippian, Tennessee: Miser,
1325. 

Fort Payne formation, Mississippian, Kentucky:
Butts, 262; Foyles, 607. 

Fort Riley limestone, Permian, Kansas: Elledge.
552; Fath, 572.

Fort Union formation, Cretaceous: Schuchert, T677. 
Fort Union formation, Eocene, Montana: Clapp

et al., 330; Thorn and Dobbin, 1874. 
Fort Union formation, Tertiary, Montana: Knowl-

ton, 1070; Thorn, 1875. 
Fort Union formation, Tertiary, North Dakota:

Bauer and Herald, 95; Hancock, 711. 
Fort Worth formation, Cretaceous, Texas: Winton

and Scott, 2166. 
Fort Worth limestone, Cretaceous, Oklahoma

HopkinsrfaZ.,821. 
Fox Hills formation, Cretaceous, Colorado: Coffin

377. 
Fox Hills formation, Cretaceous, South Dakota r

Ward and Wilson, 2034.
Fox Hills formation, Cretaceous, Texas: Baker, 59 
Fox Hills sandstone, Cretaceous, Wyoming: Collier

390.
Fraction rhyolite breccia, Tertiary, Nevada: Knopf,

1061. 
Franciscan formation, Jurassic (?), California:

English: 562.
Franciscan group, Jurassic (?), California: Dicker- 

son, 497. 
Franklin limestone, pre-Cambrian, New Jersey:

Ries and Bowen, 1596. 
Franklin limestone, pre-Cambrian, Pennsylvania:

Gordon, 679. 
Franks conglomerate, Pennsylvanian, Oklahoma:

Moore, 1355, 1356. 
Freeport (Lower) sandstone, Pennsylvanian,West

Virginia: Reger, 1573. 
Freeport (Upper) sandstone, Pennsylvanian,West

Virginia: Reger, 1573. 
Fredericksburg formation, Cretaceous, Texas:

Baker, 59. 
Fredericksburg group, Cretaceous, Louisiana:

Hammill, 709.
Fredonia limestone member, Mississippian, Ken 

tucky: Weller, 2061.
French Bar formation, Oligocene (?), British Co 

lumbia: MacKenzie, 1200. 
Frontier formation, Cretaceous, Idaho: Kirkham,

1053. 
Frontier formation, Cretaceous, Montana: Thorn,

1875. 
Frontier formation, Cretaceous, Wyoming: Heald,

747. 
Frontier member, Cretaceous, Montana: Kemp and

Billingsley, 961. 
Fruitland formation, Cretaceous, New Mexico:

Bauer and Reeside, 94; Darton, 467. 
furnace limestone, Cambrian and Ordovician, Cali 

fornia: Vaughan, 1979.
Tuson formation, Cretaceous, Nebraska: Schramm 
and Cook, 1672.

Tuson formation, Cretaceous, Wyoming: Collier,390. 
usselman limestone, Silurian, New Mexico: Dar 
ton, 467.
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Qabriola formation, Cretaceous, British Columbia: 
MacKenzie, 1203.

Galisteo sandstone, Eocene (?), New Mexico: Dar- 
ton, 467.

Galena dolomite, Ordovician, Illinois: Culver, 438; 
Savage and Udden, 1649.

Galena dolomite, Ordovician, Iowa, Illinois, Min 
nesota, Wisconsin: Dake, 450.

Galton series, pre-Cambrian, British Columbia: 
Schofleld, 1667.

Gannett group, Cretaceous and Jurassic, Idaho: 
Kirkham, 1053.

Garrett Mill sandstone member, Mississippian, 
Kentucky: Butts, 262.

Gaspe limestones, Devonian, Quebec: Alcock, 12.
Gaspe sandstone, Devonian, Quebec: Alcock, 12.
Gasper oolite, Mississippian, Kentucky: Butts, 262.
Gatesburg formation, Cambrian, Pennsylvania: 

Gordon, 679.
Gateway formation, pre-Cambr;an, British Colum 

bia: Schofleld, 1667.
Gatun stage, Miocene, Costa Rica: Olsson, 1414.
Georgetown formation, Cretaceous, Texas: Baker, 

59; Liddle, 1128.
Georgetown limestone, Cretaceous, Texas: Pace, 

1437.
Georgia slates, Cambrian, Vermont: Gordon, 673.
Ghost River formation, Rocky Mountains (Can 

ada): Walcott, in 1774.
Gilan series, Quaternary, Arizona: Keyes, 1029.
Gilbert shale, Pennsylvanian, West Virginia: 

Reger, 1573.
Gilbert (Lower) sandstone, Pennsylvanian, West 

Virginia: Reger, 1573.
Gladeville sandstone, Pennsylvanian, Virginia: 

Giles, 638; Wentworth, 2070.
Glance terrane, Cretaceous, Arizona: Keyes, 1029.
Glen Dean formation, Mississippian, Kentucky: 

Foyles, 607.
Glen Dean limestone, Mississippian, Indiana: 

Comings, 439.
Glen Dean limestone, Mississippian, Kentucky: 

Butts, 262; Jillson, 890; Weller, 2061.
Glendon limestone member, Oligocene, Mississip 

pi: Cooke, 413.
Glenn formation, Carboniferous, Oklahoma: Gold- 

ston, 666.
Glenn formation, Pennsylvanian, Oklahoma: 

Moore, 1355,1356.
Glenn formation, Pennsylvanian, Oklahoma and 

Texas: Goldston, 667.
Glenn sand, Oklahoma: White and Greene, 2102.
Glenogle shales, Ordovician, British Columbia: 

Burling, 242, 245.
Glen Rose formation. Cretaceous, Texas: Baker,

59. 
Glenrose formation, Cretaceous, Texas: Liddle,

1128; Udden, 1953; Winton and Scott 2166. 
Glorieta sandstone, Permian, New Mexico: Rich,

1583. 
Golconda formation, Mississippian, Kentucky:

Butts, 262. 
Golconda limestone, Mississippian, Indiana: Cum-

ings, 439. 
Golconda limestone, Mississippian, Kentucky:

Jillson, 890; Weller, 2061. 
Gonic schist, New Hampshire: Wandke, 2026.

Gonzales limestone, Pennsylvanian, Texas: Ross, 
1616.

Gonzales limestone member, Carboniferous, Texas: 
Reeves, 1570.

Gonzales Creek shale, Pennsylvanian, Texas: 
Moore and Plummer, 1358.

Gonzales Creek shale and sandstone, Pennsylva 
nian, Texas: Plummer and Moore, 1492.

Goodland formation, Cretaceous, Texas: Winton 
and Scott, 2166.

Goodland limestone, Cretaceous, Oklahoma: Gold 
ston, 666; Hopkins et al, 821.

Goodridge formation, Pennsylvanian, Utah: Long- 
well et al., 1147.

Goodridge (?) formation, Pennsylvanian, Utah: 
Moore, 1362.

Goodsir formation, Ordovician and Cambrian, 
British Columbia: Burling, 245.

Gowganda formation, pre-Cambrian, Ontario: 
Quirke, 1527, 1528.

Graford formation, Carboniferous, Texas: Dobbin, 
506.

Graford formation, Pennsylvanian, Texas: Moore 
and Plummer, 1358; Plummer and Moore, 1492.

Graham formation, Pennsylvanian, Texas: Moore 
and Plummer, 1358; Plummer and Moore, 1492.

Grand Greve limestone, Devonian, Quebec: Al 
cock, 12.

Graneros formation, Cretaceous, Wyoming: Heald, 
747.

Graneros shale, Cretaceous, Nebraska: Schramm 
and Cook, 1672.

Graneros shale, Cretaceous, New Mexico: Dar- 
ton, 467.

Graneros shale, Cretaceous, Wyoming: Collier, 390.
Grape Creek shale and limestone bed, Permian, 

Texas: Plummer and Moore, 1492.
Grassy black shale, Mississippian, Missouri: Keyes, 

1002.
Graves Creek formation, Pleistocene, Kentucky 

Glenn, 653.
Grayson formation, Cretaceous, Texas: Winton 

and Scott, 2166.
Great Smoky formation, Cambrian, Georgia: Mc- 

Callie, 1184.
Greenhorn limestone, Cretaceous, Montana: Kemp 

and Billingsley, 961.
Greenhorn limestone, Cretaceous, Nebraska: 

Schramm and Cook, 1672.
Greenhorn limestone, Cretaceous, New Mexico: 

Darton, 467.
Greenhorn limestone, Cretaceous, Wyoming: Col 

lier, 390.
Greene formation, Permian, Pennsylvania: Gor 

don, 679.
Green River formation, Eocene, Wyoming: Heald, 

747.
Greer formation, Permian, Oklahoma: Reeves, 1569.
Greer or Eskota beds, Permian, Texas: Beede and 

Bentley, 118.
Grenville limestones, pre-Cambrian, Canada: Mil 

ler, 1308.
Grenville series, pre-Cambrian, New York: Berkey 

and Rice, 131; Kemp, 960.
Grenville series, pre-Cambrian, Ontario: Keele and 

Cole, 948; Wright, 2207.
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Gulf series, Cretaceous, Texas and Oklahoma:
Hopkins et al., 821. 

Gun River formation, Silurian, Anticosti Island:
Twenhofel, 1948. 

Gunsight limestone, Pennsylvanian, Texas: Moore
and Plummer, 1358; Plummer and Moore, 1492. 

Gunsight limestone member, Carboniferous, Texas:
Reeves, 1570. 

Gurabo formation, Miocene, Dominican Republic:
Vaughan et al., 1985.

Guyandot sandstone, Pennsylvanian, West Vir 
ginia: Reger, 1573. 

Guyandot (Lower) sandstone, Pennsylvanian,
West Virginia: Reger, 1573. 

Hackberry formation, Devonian, Iowa: Fenton,
579a. 

Hakatai terrane, pre-Cambrian, Arizona: Keyes,
1029. 

Hamilton formation, Devonian, Pennsylvania:
Gordon, 679. 

Hampshire formation, Devonian, Virginia: Stose
and Miser, 18-11. 

Haragan shale, Pennsylvanian, Oklahoma: Moore,
1355. 

Hardinsburg sandstone, Mississippian, Indiana:
Cumings, 439. 

Hardinsburg sandstone, Mississippian, Kentucky 1
Jillson, 890; Weller, 2061. 

Hardyston quartzite, Cambrian, New Jersey: Ries
and Bowen, 1596. 

Hardyston quartzite, Cambrian, Pennsylvania:
Gordon, 679. 

Hare Indian River shale, Devonian, Mackenzie:
Kindle, 1043.

Hare River shales, Devonian, Mackenzie: Bos- 
worth, 173. 

Harmon formation, Ordovician, Indiana: Cumings,
439. 

Harpers phyllite, Cambrian, Pennsylvania: Stose
and Jonas, 1840. 

Harpers schist, Cambrian, Pennsylvania: Gordon,
079. 

Harpersville formation, Pennsylvanian, Texas:
Moore and Plummer, 1358; Plummor and Moore,
1492. 

Harrell shale, Devonian, Pennsylvania: Gordon,
679.

Harriman novaculite, Devonian, Tennessee: Nel 
son, 1383.

Harris sand, Texas: Reeves, 1570. 
Harrisburg gypsiferous member, Carboniferous,

Arizona and Utah: Reeside and Bassler, 1568. 
Harrisburg gypsiferous member, Permian, Utah:

Bassler and Reeside, 79. 
Harrison ore, Pennsylvanian, Ohio: Morningstar,

1371. 
Harrison (Lower) member, Miocene, Nebraska:

Schrainm and Cook, 1672. 
Harrison (Upper) member, Miocene, Nebraska:

Schramm and Cook, 1672. 
'Harrodsburg" limestone, Mississippian, Indiana:

Butts, 262. 
Harrodsburg limestone, Mississippian, Indiana:

Cumings, 439; Stockdale, 1819. 
Hartridge black shale , Pennsylvanian, West Vir 

glnia: Reger, 1573.

Hartshorne sandstone, Pennsylvanian, Arkansas
and Oklahoma: Miser, 1326. 

Harvey conglomerate sandstone, Pennsylvanian,
West Virginia: Reger, 1573. 

Haslam formation, Cretaceous, British Columbia:
MacKenzie, 1203. 

Hathaway formation, Tertiary, California;
Vaughan, 1979.

Havasupai sandstones, Arizona: Keyes, 1036. 
Havasupai terrane, Carboniferous, Arizona: Keyes

1029. 
Hay River beds, Devonian, Mackenzie: Whittakor,

2118. 
Hay River series, Devonian, Northwest Territory

(Canada): Cameron, 274. 
Heights fanglomerate, Quaternary, California:

Vaughan, 1979. 
Helderberg formation, Devonian, Pennsylvania:

Gordon, 679. 
Hellam conglomerate member, Cambrian, Pennsyl.

vania: Stose and Jonas, 1840. 
Henley shale member, Mississippian, Kentucky;

Butts, 262. 
Henryhouse shale, Pennsylvanian, Oklahoma:

Moore, 1355.
Henshaw sandstone, Pennsylvanian, West Vir 

ginian: Reger, 1573. 
Hercules shale member, Tertiary, California: Trask,

1918. 
Herington limestone, Permian, Kansas: Elledge,

552. 
Herington (?) limestone, Permian, Kansas: Fath,

572. 
Herkimer formation, Cambrian, Utah: Olmstead,

1413.
Hermit shale, Permian, Arizona: Noble, 1400. 
Hermitage formation, Ordovician, Tennessee: 

' Miser, 1325. 
Hermosa formation, Pennsylvanian, Colorado:

Coffin, 377. 
Hidden Treasure limestone, Mississippian, Utah:

Olmstead, 1413. 
Highlands gneiss, pre-Cambrian, New York:

Berkey and Rice, 131. 
Hillabee schist, post-Carboniferous, Alabama:

Prouty, 1521.
Hillsborough series, Carboniferous, New Bruns 

wick: Wright, 2209.
Hinche formation, Pliocene, Haiti: Woodring, 2189. 
Hinckley sandstone, Cambrian, Minnesota: Keyes,

1035. 
Hog Creek shale, Pennsylvanian, Texas: Moore and

Plummer, 1358; Plummer and Moore, 1492. 
Holbrook sandstones, Arizona: Keyes, 1036. 
Holbrook terrane, Carboniferous, Arizona: Keyes,

1029. . 
Holdenville shale, Pennsylvanian, Oklahoma:

Clark and Bauer, 344; Moore, 1355. 
Holtsclaw sandstones, Misissippian, Kentucky:

Butts, 262.
Home Creek limestone, Carboniferous, Texas: Dob 

bin, 506. 
Home Creek limestone, Pennsylvanian, Texas:

Moore and Plummer, 1358; Plummer and Moore,
1492; Ross, 1616.

Home Creek limestone member, Carboniferous, 
Texas: Reeves, 1570.
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Homewood sandstone, Pennsylvanian, West Vir 
ginia: Reger, 1573.

Honaker limestone, Cambrian, Virginia: Stose and 
Miser, 1841.

Hordes Creek limestone lentil, Permian, Texas: 
Plummer and Moore, 1492.

Hornerstown marl, Cretaceous, New Jersey: Mans 
field, 1223.

Horn River shales, Devonian, Mackenzie: Whit- 
taker, 2118.

Horse Creek limestone, Pennsylvanian, Texas: 
Moore and Plummer, 1358.

Horse Spring formation, Miocene (?), Nevada: 
Noble, 1399.

Horse Spring formation, Tertiary, Nevada: Long- 
well, 1144,1146.

Horsethief formation, Cretaceous, Montana: Clapp 
et al., 330.

Horsethief sandstone, Cretaceous or Tertiary, Mon 
tana: Clapp et al., 330.

Horton formation, Mississippian, Nova Scotia: 
Bell, 126.

Hotauta terrane, pre-Cambrian, Arizona: Keyes, 
1029.

Hot Springs sandstone, Mississippian, Arkansas: 
Miser, 1326.

Hoxbar member, Pennsylvanian, Oklahoma: 
Goldston, 666,667.

Hudson River formation, Cambro-Ordovician, New 
York: Berkey and Rice, 131.

Huethawali limestone, Arizona: Keyes, 1036.
Huethawali terrane, Carboniferous, Arizona: Keyes, 

1029.
Hull formation, Ordovician, Canada: Raymond, 

1540.
Humber Grit series, Carboniferous, Newfoundland: 

Landell-Mills et al, 1085.
Humbug formation, Mississippian, Utah: Olm- 

stead, 1413.
Huntington formation, Silurian, Indiana: Cumings, 

439.
Hunton limestone, Silurian, Oklahoma: Hewett, 

785.
Hunton limestone, Devonian and Silurian, Okla 

homa: Goldston, 666.
laeger (Lower) shale, Pennsylvanian, West Vir 

ginian: Reger, 1573.
laeger (Middle) sandstone, Pennsylvanian, West 

Virginia: Reger, 1573.
laeger, (Upper) shale, Pennsylvanian, West Vir 

ginia: Reger, 1573.
latan limestone, Carboniferous, Kansas: Twenhofel 

and Edwards, 1944.
Idaho Springs formation, pre-Cambrian, Colorado: 

Worcester, 2197.
Illinoian drift, Pleistocene, Iowa: Cable, 266.
Illinoian glaciation, Quaternary: Upham, 1975.
Illinoian till, Pleistocene, Illinois: Savage and 

Udden, 1649.
Illinois glacial stage, Pleistocene, Indiana: Malott, 

1216.
Indian Creek clay bed, Permian, Texas: Plummer 

and Moore, 1492.
Indian Springs shale, Mississippian, Indiana: 

Cumings, 439.
Inwood limestone, pre-Cambrian, New York: 

Berkey and Rice, 131.

Iowa series, Mississippian: Weller, 2061. 
lowan drift, Pleistocene, Iowa: Cable, 266. 
lowan glaciation, Quaternary: Upham,^1975. 
Irasburg conglomerate, Ordovician, Vermont:

Richardson and Cabeen, 1585. 
Isidro formation, Tertiary, Lower California: Heim,

762. 
Ivan limestone, Pennsylvanian, Texas: Moore and

Plummer, 1358. 
Ivan limestone member, Pennsylvanian,^/Texasr

Plummer and Moore, 1492.
Jacalitos formation, Pliocene, California: Clark, 336. 
Jackfork sandstone, Mississippian, Arkansas and

Oklahoma: Miser, 1326. 
Jacksboro limestone, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Jacksboro limestone lentil, Pennsylvanian, Texas:

Plummer and Moore, 1492. 
Jacksonville formation, Miocene, Florida: Sellards,

1691. 
Jagger Bend limestone, Permian, Texas: Plummer

and Moore, 1492.
Jasper limestone, Ordovician, Arkansas: Dake, 450. 
Jefferson dolomite, Ordovician, Missouri: Dake, 452. 
Jefferson limestone, Devonian, Montana: Collier

and Cathcart, 391. 
Jefferson City formation, Ordovician, Missouri:

Dake, 450.
Jeffersonville limestone, Devonian, Indiana: Cum 

ings, 439. 
Jennings formation, Devonian, Virginia: Stose and

Miser, 1841.
Joachim dolomite, Ordovician, Missouri: Dake, 452. 
Joachim dolomite, Ordovician, Missouri, Arkansas,

Illinois: Dake, 450. 
Joachim limestone, Ordovician, Arkansas: Miser,

1327. 
John Day formation, Miocene, Oregon: Buwalda,

264. 
John Day formation, Oligocene, Oregon: Thorpe,

1890. 
Jordan sandstone, Cambrian, Minnesota: Keyes,

1035. 
Judith River formation, Cretaceous, Montana:

Clapp ct al., 330; Collier and Cathcart, 391; Lupton
and Lee, 1177; Knowlton, 1070. 

Julian formation, Ordovician, Iowa and Illinois:
Keyes, 998. 

Julian schist series, Triassic (?), California: Hudson,
840. 

Juniata formation, Silurian, Pennsylvania: Gordon,
679. 

Jupiter River formation, Silurian, Anticosti Island::
Twenhofel, 1948. 

Kaibab limestone, Carboniferous, Arizona: Keyes,.
1040.

Kaibab limestone, Carboniferous, Utah and Ari 
zona: Reeside and Bassler, 1568. 

Kaibab limestone, Permian, Arizona: Hager, 704;
Noble, 1400. 

Kaibab limestone, Permian, Utah: Bassler and
Reeside, 79; Moore, 1362. 

Kaibab limestone, Permian, Nevada: Longwell,
1144, 1146. 

Kaibab terrane, Carboniferous, Arizona: Keyes,.
1029.
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Karninis granite, pre-Cambrian, Manitoba: Alcock
and Bruce, 11.

Kanawha black flint, Pennsylvanian, West Vir 
ginia: Reger, 1573. 

Kanawha group, Pennsylvanian, West Virginia:
Reger, 1573.

Kansan drift, Pleistocene, Iowa: Cable, 266. 
Kansan glaciation, Quaternary: Upham, 1975. 
Kansas till, Pleistocene, Illinois: Savage and Udden,

1649. 
Kaskaskia limestone, Mississippian, Missouri,

Illinois, Kentucky: Keyes, 1037. 
KaskasMan series: Keyes, 1037. ' 
Katalla formation, Tertiary, Alaska: Martin, 1229. 
Keechi Creek sandstone and shale, Pennsylvanian,

Texas: Pluiruner and Moore, 1492. 
Keechi Creek shale, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Keewatin, pre-Cambrian, Ontario: Burrows, 250;

Burrows and Hopkins, ?53. 
Keewatin, pre-Cambrian, Ontario: Cooke, 414. 
Keewatin lavas, pre-Cambrian, Canada: Miller,

1308.
Keewatin series, pre-Cambrian, Ontario: Bruce, 222. 
Keg Creek sand, Eocene, Georgia: McCallie, 1184. 
Kenai formation, Tertiary, Alaska: Brooks, 207. 
Kenai series, Eocene, Yukon: Cockfield, 372. 
Kennetcook limestone, Mississippian, Nova Scotia:

Bell, 126.
Kenwood sandstone, Mississippian, Indiana: Gum- 

ings, 439. 
Kenwood sandstone, Mississippian, Kentucky

Butts, 262. 
Keokuk formation, Mississippian, Illinois: Currier,

440. 
Keokuk limestone, Mississippian, Illinois: Savage

and Nebel, 1651.
Keweenawan, pre-Cambrian, Canada: Miller, 1308. 
Keweenawan, pre-Cambrian, Ontario: Burrow:

and Hopkins, 253.
Kialagvik formation, Jurassic, Alaska: Capps, 289. 
Kiamichi clay, Cretaceous, Oklahoma: Hopkins

et al., 821. 
Kiamitia formation, Cretaceous, Texas: Winton

and Scott, 2166.
Kibbey sandstone, Carboniferous, Montana: Free 

man, 610. 
Kimmswick formation, Ordovician, Missouri,

Arkansas, Illinois: Dake, 450. 
Kimmswick limestone, Ordovician, Arkansas:

Miser, 1327. 
Kingena conglomerate, Cretaceous, Texas: Pace,

1437.
Kings River sandstone member, Ordovician, Ar 

kansas: Dake, 450. 
Kinkaid limestone, Mississippian, Kentucky:

Jillson, 890; Weller, 2061. 
Kinzers formation, Cambrian, Pennsylvania:

Stose and Jonas, 1840. 
Kiowa formation, Cretaceous, Kansas: Lupton et

al., 1178.
Kirker group, Oligocene, California: Clark, 336. 
Kirkland shale, Cretaceous, New Mexico: Barton,

467; Bauer and Reeside, 94. 
Kirtland shale, Cretaceous, New Mexico, Reeside,

1567.

Kiski volcanics, pre-Cambrian, Manitoba: Alcock 
and Bruce, 11.

Kisseynew gneisses, pre-Cambrian, Manitoba: Al 
cock and Bruce, 11.

Kitchener formation, pre-Cambrian, British Col 
umbia: Schofield, 1667.

Kittatinny limestone, Cambro-Ordovician, New 
Jersey: Ries and Bowen, 1596.

Kittery quartzite, Carboniferous, Maine: Wandke, 
2026.

Kitzault River formation, Jurassic, British Colum 
bia: Hanson, 718.

Klondike series (?), pre-Cambrian, Yukon: Cock- 
field, 372.

Kuobstone or Borden formation, Mississippian> 
Indiana: Cumings, 439.

Knox dolomite, Cambrian, Georgia: McCallie, 1184.
Knox dolomite, Cambrian and Ordovician, Vir 

ginia: Stose and Miser, 1841.
Knox dolomite, Cambro-Ordovician, Kentucky: 

Jillson, 897.
Knoxville formation, Cretaceous, California: Van- 

der Leek, 1976.
Kokomo limestone, Silurian, Indiana: Cumings, 

439.
Kootenai formation, Comanchean, Montana: Clapp 

et al., 330; Collier and Cathcart, 391; Kemp and 
Billingsley, 961; Lupton and Lee, 1177.

Kootenay formation, Cretaceous, Alberta: Mar 
shall, 1228; Slipper, 1751.

Kootenay formation, Cretaceous, British Columbia: 
Marshall, 1227.

Kreyenhagen shale, Oligocene, California: Clark, 336; 
Vander Leek, 1976.

Kushtaka formation, Tertiary, Alaska: Martin, 
1229.

Lac Seul series, pre-Cambrian, Ontario: Burwash, 
257.

Lafayette formation, Pliocene, Kentucky: Glenn, 
653.

Lafayette formation, Tertiary, Indiana: Malott, 
1216.

Lafayette gravel, Pliocene, Texas: Barton, 75.
Lafferty limestone, Silurian, Arkansas: Miser, 1327.
Lake Pinto sandstone, Pennsylvanian, Texas: 

Moore and Plummer, 1358; Plummer and Moore, 
1492.

Lake Valley limestone, Mississippian, New Mexico: 
Darton, 467.

Lakotasandstone, Cretaceous, Nebraska: Schramm 
and Cook, 1672.

Lakota sandstone, Cretaceous, Wyoming: Collier, 
390.

Lance formation, Cretaceous: Schuchert, 1677,1681.
Lance formation, Cretaceous, Montana: Clapp et 

al., 330.
Lance formation, Cretaceous, South Dakota: Ward 

and Wilson, 2034.
Lance formation, Cretaceous or Tertiary, Montana: 

Clapp et al., 330.
Lance formation, Montana, Thorn and Dobbin, 1874.
Lance formation. Tertiary, Montana: Lupton and 

Lee, 1177.
Lance formation, Tertiary (?), Montana: Knowl- 

ton, 1070; Thorn, 1875.
Lance formation, Tertiary (?), North Dakota 

Hancock, 711.
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Lance formation, Tertiary (?), Wyoming: Collier
390.

Lance series, Tertiary, Montana: Keyes, 981. 
La Plata formation, Jurassic, Colorado: Coffin, 377. 
La Plata group, Jurassic, New Mexico: Darton, 467. 
Laramie formation, Cretaceous, Colorado: Coffin,

377. 
Laramie formation, Cretaceous, Wyoming and

Colorado: Knowlton, 1070. 
"Laramie" sandstone, Cretaceous, Utah: Moore,

1362. 
Larke dolomite, Cambrian, Pennsylvania: Gordon,

679. 
Las Cahobas formation, Miocene, Haiti: Woodring,

2189. 
Las Matas formation, Pliocene, Dominician Kepub-

lic: Vaughan et al., 1985.
Laurel formation, Silurian, Indiana: Cumings, 439. 
Laurel limestone, Silurian, Tennessee: Miser, 1325. 
Laurentian, pre-Cambrian, Ontario: Burrows, 250. 
Lawrence shale member, Carboniferous, Kansas:

Twenhofel and Edwards, 1944. 
Lebanon formation, Ordovician, Tennessee: Coryell,

417.
Lebanon granite, New Hampshire: Merritt, 1288. 
Lebo shale member, Eocene, Montana: Clapp et al.,

330. 
Ledger dolomite, Cambrian, Pennsylvania: Stose

and Jonas, 1840. 
Lee formation, Pennsylvania, Virginia: Giles, 638;

Wentworth, 2070.
Lego limestone, Silurian, Tennessee: Miser, 1325. 
Leipers limestone, Ordovician, Tennessee: Miser,

1325. 
Leitchfield formation, Mississippian, Kentucky:

Glenn, 653. 
Leithsville or Tomstown formation, Cambrian:

Pennslyvania: Gordon, 679. 
Leona formation, Pleistocene and Recent, Texas:

Liddle, 1128.
Leray beds, Ordovician, Ontario: Wilson, 2145. 
Le Roux limestones, Arizona: Keyes, 1036. 
Le Roux terrane, Triassic, Arizona: Keyes, 1029. 
Lewis shale, Cretaceous, New Mexico: Bauer and

Reeside, 94; Darton, 467. 
Lewis shale, Cretaceous, Utah: Moore, 1362. 
Liberty formation, Ordovician, Indiana: Cumings,

439.
Lincoln horizon, Oligocene, Washington: Clark, 336. 
Lion sandstone, Tertiary, California: Vaughan,1979. 
Lisman formation, Pennsylvanian, Kentucky,

Glenn, 653. 
Livingston formation, Cretaceous, Montana: Clapp

et al, 330. 
Lobelville limsetone member, Silurian, Tennessee:

Miser, 1325. 
Lobo formation, Triassic (?), New Mexico: Darton,

467.
Lockatong formation, Triassic, Pennsylvania: Gor 

don, 679. 
Lodgepole limestone, Mississippian, Montana;

Collier and Cathcart, 391. 
Logan formation, Mississippian, Kentucky: Butts,

262. 
Logan formation, Mississippian, Ohio: Conrey, 403;

Hyde, 859. 
Loganian, pre-Cambrian, Canada: Miller, 1308.

Lohali sandstones, Arizona: Keyes, 1036.
Lohali terrane, Cretaceous, Arizona: Keyes, 1029.
Lone Mountain dolomite, Silurian, Mackenzie: 

Kindle, 1043.
Longfellow terrane, Ordovician, Arizona: Keyes, 

1029.
Lonsdale or Rock Creek limestone, Pennsylvanian, 

Illinois: Cady, 269.
Lookout formation, Carboniferous, Georgia: McCal- 

lie, 1184.
Lorrain quartzite, pre-Cambrian, Ontario: Quirke, 

1527,1528.
Losee gneiss, pre-Cambrian, New Jersey: Ries and 

Bowen, 1596.
Losee gneiss, pre-Cambrian, Pennsylvania: Gordon, 

679.
Lost Creek shale bed, Permian, Texas: Plummer 

and Moore, 1492.
Louisville limestone, Silurian, Indiana: Cumings, 

439.
Lowellville (Poverty Run) limestone, Pennsylva 

nian, Ohio: Morningstar, 1371.
Lowerre quartzite, pre-Cambrian, New York: 

Berkey and Rice, 131.
Lowville formation, Ordovician, Vermont: Gordon, 

673.
Lowville limestone, Ordovician, Pennsylvania: 

Gordon, 679.
Ludlow lignitic member, Cretaceous: Schuchert, 

1677.
Lukachukai terrane, Triassic, Arizona: Keyes, 1029.
Lukashukai sandstones, Arizona: Keyes, 1036.
Luta limestone, Permian, Kansas: Elledge, 552.
Lynn volcanics, Devonian (?) and Carboniferous, 

Massachusetts: Clapp, 329.
Lynx formation, Cambrian, British Columbia: 

Burling, 243.
McAlester shale, Pennsylvanian, Arkansas and 

Oklahoma: Miser, 1326.
McArthur member, Pennsylvanian, Ohio: Morning- 

star, 1371.
McBean formation, Eocene, Georgia: McCallie, 1184; 

Teas, 1863.
McClesky sand, Texas: Reeves, 1570.
McElmo formation, Cretaceous (?), New Mexico: 

Darton, 467.
McElmo formation, Cretaceous (?), Utah: Moore, 

1362.
McElmo formation, Jurassic or Cretaceous, Colo 

rado: Coffin, 377.
McKenzie limestone, Silurian, Pennsylvania: 

Gordon, 679.
McKittrick formation, Miocene and later, Cali 

fornia: English, 562.
McKittrick group, Pliocene, California: Vander 

Leek, 1976.
McLeansboro formation, Pennsylvanian, Illinois: 

Cady, 269; Currier, 440; Savage, 1650; Savage and 
Udden, 1649; Shaw, 1719.

McNairy sand member, Cretaceous, Illinois: Par- 
melee and Schroyer, 1467.

Madame Joie formation, Miocene, Haiti: Woodring, 
2189.

Maderan series, New Mexico: Keyes, 1027.
Madisoa group, Mississippian, Montana: Collier and 

Cathcart, 391.
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Madison limestone, Carboniferous, Montana: Clapp
etal, 330.

Madison limestone, Mississippian, Montana: Kemp 
and Billingsley, 961; Luptonand Lee, 1177; Thorn 
1875. 

Madison limestone, Mississippian, Wyoming:
Heald, 747.

Magdalena group, New Mexico: Keyes, 1027. 
Magdalena group, Pennsylvania!!, New Mexico:

Barton, 407; Ellis, 555. 
Magdalena limestone, Pennsylvanian, New Mexico:

Lee, 1102. 
Magog shale, Ordovician, New York: Ruedemann,

1G24.
Magothy formation, Cretaceous, New Jersey: Mans 

field, 1223.
Mahomet beds, Pleistocene, Iowa: Cable, 266. 
Mohoning (Lower) sandstone, Pennsylvanian, West

Virginia: Reger, 1573. 
Mahoning (Upper) sandstone, Pennsylvanian, West

Virginia: Reger, 1573. 
Mahopac granite, pre-Cambrian, New York: Berkey

and Rice, 131. 
Mahto formation, Cambrian, British Columbia:

Burling, 243. 
Mainstreet formation, Cretaceous, Texas: Winton

and Scott, 2166.
Main Street limestone member, Cretaceous, Okla 

homa: Ilopkins et al., 821. 
Maissade tongue, Miocene, Haiti: Woodring, 2189. 
Mammoth andesite, Tertiary, Nevada: Knopf, 1062. 
Manasquan marl, Cretaceous, New Jersey: Mans 

field, 1223. 
Mancos formation, Cretaceous, Colorado: Coffin,

377. 
Mancos shale, Cretaceous, New Mexico: Bauer and

Reeside, 94; Darton, 467. 
Mancos shale, Cretaceous, Utah: Moore, 1362. 
Manhattan schist, pre-Cambrian, New York:

Berkey and Rice, 131. 
Manistique formation, Silurian, Michigan: Ehlers,

550. 
Mansfield formation, Pennsylvanian, Indiana:

Comings, 439.
Manzano group, New Mexico: Keyes, 1027. 
Manzano group, Permian, New Mexico: Darton,

467; Ellis, 555. 
Mao clay, Miocene, Dominican Republic: Vaughan

et al., 1985.
Mao Adentro limestone, Miocene, Dominican Re 

public: Vaughan et al., 1985. 
Maquoketa formation, Ordovician, Illinois: Culver,

438. 
Maquoketa formation, Ordovician, Iowa, Illinois,

Minnesota, Wisconsin: Dake, 450. 
Maquoketa shale, Ordovician, Illinois: Savage and

Udden, 1649.
Maquoketa shale, Ordovician, Iowa: Bradley, 191. 
Marathon formation, Ordovician, Texas: Powers,

1501. 
Maravillas formation, Ordovician, Texas: Powers,

1501. 
Marble Bay limestone, Triassic or Jurassic, British

Columbia: Dolmage, 511.
Marble Falls limestone, Carboniferous, Texas: Dob 

bin, 506; Reeves, 1570. '

Marble Falls limestone, Pennsylvanian, Texas: 
Goldman, 656; Moore and Plummer, 1358; Plum- 
mer and Moore, 1492; Udden, 1953. 

Marcellus shale, Devonian, Pennsylvania: Gordon,
679. 

Marianna formation, Oligocene, Florida: Sellards,
1691. 

Marianna limestone, Oligocene, Mississippi: Cooke,
413. 

Maricopa shale, Miocene, California: Clark, 336;
English, 562. 

Marion formation, Permian, Kansas: Elledge, 552;
Fath, 572.

Markley group, Oligocene, California: Clark, 330. 
Marks Head marl, Miocene, Georgia: McCallie, 1184. 
Marlbrook marl, Cretaceous, Arkansas: Rubey,

1622; U. S Geological Survey, 1971. 
Marlbrook marl, Cretaceous, Louisiana: namill,

709. 
Marseilles deposits, Pleistocene, Illinois: Culver,

438. 
Marshalltown formation, Cretaceous, New Jersey:

Mansfield, 1223.
Martinian series, Devonian, Arizona: Keyes, 1029. 
Martinez formation, Eocene, California: Vander

Leek, 1976.
Martinez group, Eocene, California: Clark, 33f>. 
Martinsburg formation, Ordovician, Pennsylvania:

Gordon, 676.
Martinsburg shale, Ordovician, Pennsylvania: Gor 

don, C79. 
Martinsburg shale, Ordovician, Virginia: Stose and

Miser, 1841.
Mascall formation, Miocene, Oregon: Buwalda, 264. 
Matfield shale member, Permian, Kansas: Elledge,

552.
Maucli Chunk formation, Mississippian, Pennsyl 

vania: Gordon, 679. 
Mauch Chunk series, Mississippian, West Virginia:

Reger, 1573. 
Maxner limestone, Mississippian, Nova Scotia:

Bell, 12C.
Maxtonsand, Mississippian, Kentucky: Jillson,897. 
Maxville limestone, Mississippian, Ohio: Conrey,

403. 
Mayes formation, Mississippian, Oklahoma: Aurin

et al., 55. 
Maysville formation, Ordivician, Indiana: Cum-

ings, 439.
Mayville formation, Silurian, Michigan: Ehlers, 550. 
Mazarn shale, Ordovician, Arkansas: Dake, 450. 
Mazatzal quartzite, pre-Cambrian, Arizona: Wil 

son, 2147. 
Meander shales, Devonian, Northwest Territory

(Canada): Cameron, 274. 
Medinan, Silurian, Indiana: Cumings, 439. 
Meganos group, Eocene, California: Clark, 334, 336. 
Meganos formation, Eocene, California: Vander

Leek, 1976.
Memefee formation, Cretaceous, New Mexico: Dar 

ton, 467. 
Memphremagog slates, Ordovician, Vermont:

Richardson and Cabeen, 1585. 
Monard limestone, Mississippian, Kentucky: Jill- 

son, 890; Weller, 2061.
Mendez formation, Cretaceous, Mexico: Stephen- 

son, 1803.
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Menefee formation, Cretaceous, New Mexico:
Bauer and Reeside, 94. 

Meramee group, Mississippian: Weller, 2061. 
Merced formation, Pliocene, California: Clark, 336.

Vander Leek, 1976.
Merced group, Pliocene,. California: Dickerson, 497. 
Merced series, Pliocene, California: Clark, 336. 
Mercer (Lower) limestone, Pennsylvanian, Ohio:

Conrey, 403; 
Mercer (Upper) limestone, Pennsylvanian, Ohio:

Conrey, 403. 
Mercer (Upper) member, Pennsylvanian, Ohio:

Morningstar, 1371.
Merchantville clay, Cretaceous, New Jersey: Mans 

field, 1223. 
Merom sandstone, Pennsylvanian, Indiana: Cum-

ings, 439. 
Merrimack quartzite, Carboniferous, Massachusetts:

Clapp, 329. 
Merriman limestone member, Carboniferous, Texas:

Reeves, 1570. 
Mesa sandstone, Tertiary, Lower California: Dar-

ton, 466. 
Mesaverde formation, Cretaceous, Colorado: Coffin,

377. 
Mesaverde group, Cretaceous, New Mexico: Bauer

and Reeside, 94; Darton, 467. 
Mosaverde sandstone, Cretaceous, Utah: Moore,

1362. 
Midway formation, Eocene, Arkansas: Rubey,

1622; U. S. Geological Survey, 1971. 
Midway formation, Eocene, Georgia: McCallie,

1184; Teas, 1863. 
Midway formation, Eocene, Illinois: Parmelee and

Schroyer, 1467. 
Midway formation, Eocene, Louisiana: Hammill,

709. 
Midway formation, Eocene, Texas: Powers and

Hopkins, 1504.
Midway group, Eocene, Texas: Liddle, 1128. 
Midway limestone, Eocene, Texas: Thompson,

1885. 
Miller limestone, Mississippian, Nova Scotia: Bell,

128.
Millerton formation, Pleistocene, California: Dick 

erson, 497. 
Millsap formation, Pennsylvanian, Texas: Moore

and Plummer, 1358; Plummer and Moore, 1492. 
Mimbrasian series, Arizona: Keyes, 1036. 
Mimbresian series, Ordovician, Arizona: Keyes,

1029. 
Mineral Wells formation, Pennsylvanian, Texas:

Moore and Plummer, 1358; Plummer and Moore,
1492. 

Mines dolomite, Cambrian, Pennsylvania: Gordon,
679. 

Mingus shale, Pennsylvanian, Texas: Moore and
Plummer, 1358; Plummer and Moore, 1492. 

Minnekahto limestone, Permian (?), Wyoming:
Collier, 380. 

Minnelusa sandstone, Pennsylvanian, Wyoming:
Collier, 390. 

Minneola limestone, Devonian, Missouri: Branson,
103.

Minooka deposits, Pleistocene, Illinois: Culver, 438. 
Mint Spring calcareous marl member of Marianna

limestone, Oligocene, Mississippi: Cushman, 446.

Mispec group, Devonian, New Brunswick: Mat-
thew, 1244. 

Missi (Lower) series, pre-Cambrian, Manitoba:
Alcock and Bruce, 11. 

Missi (Upper) series, pre-Cambrian, Manitoba:
Alcock and Bruce, 11. 

Mission Canyon limestone, Mississippian, Montana:
Collier and Cathcart, 391. 

Missisquoi group, Cambrian, Vermont: Richardson
and Cabeen, 1585. 

Mississagi formation, pre-Cambrian, Ontario:
Quirke, 1527,1528. 

Mississippian series: Keyes, 1037. 
Mississippian series, Carboniferous: Williams, 2135. 
Missouri Mountain slate, Silurian, Arkansas and

Oklahoma: Miser, 1326.
Mitchell limestone, Mississippian, Indiana: Stock- 

dale, 1S19. 
Moccasin limestone, Ordovician, Virginia: Stose

and Miser, 1841.
Moenkopi formation, Triassic, Arizona: Noble, 1400. 
Moenkopi formation, Triassic, Nevada: Longwell,

1144.
Moenkopi formation, Triassic, New Mexico: Dar 

ton, 467. 
Moenkopi formation, Triassic, Utah: Bassler and

Reeside, 79; Longwell et al., 1147; Moore, 1362. 
Moenkopi formation, Triassic, Utah and Arizona;

Reeside and Bassler, 1568. 
Moenkopian series, Carboniferous, Arizona: Keyes,

1029. 
Moenkopian formation, Permian, Arizona: Eager,

704. 
Monitor sandstone, Pennsylvanian, West Virginia:

Reger, 1573.
Monongahela formation, Pennsylvanian, Pennsyl 

vania: Gordon, 679. 
Monroe Creek beds, Miocene, Nebraska: Schramm

and Cook, 1672. 
Montana group, Cretaceous, Montana: "Clapp et al.

330; Kemp and Billingsley, 961. 
Monterey beds, Miocene, Lower California: Darton,

466. 
Monterey formation, Tertiary, Lower California:

Heim, 762. 
Monterey group, Miocene, California: Dickerson,

497. 
Monterey series, Miocene, California: Clark, 335,

336; Vander Leek, 1976. 
Montesano formation, Miocene, Washington:

Clark, 335,336.
Montoya limestone, Ordovician, New Mexico: Dar 

ton, 467. 
Monument Creek group, Tertiary, Colorado:

Knowlton, 1070. 
Moorefleld shale, Carboniferous, Arkansas: Miser,

1327. 
Mooretown, member, Mississippian, Indiana: Cum-

ings, 439. 
Moran formation, Pennsylvanian, Texas: Moore

and Plummer, 1358; Plummer and Moore, 1492. 
Morenci limestones, Devonian, Arizona: Keyes,

1036.
Morenci terrane, Devonian, Arizona: Keyes, 1029. 
Morris Mountain shaly member, Mississippian,

Kentucky: Butts, 262.
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Morrison formation, Comanchean(?), Montana
Clapp etal., 330. 

Morrison formation, Cretaceous(?), New Mexico
Darton, 467.

Morrison formation, Cretaceous(?), Wyoming: Col 
lier, 390. 

Morrison formation, Cretaceous, Wyoming: Heald
747.

Morrison formation, Cretaceous or Jurassic, Mon 
tana: Thorn, 1875. 

Morrison formation, Jurassic, Montana: Lupton
and Lee, 1177. 

Morrow group, Pennsylvanian, Oklahoma: Aurin
et al., 55.

Moruga series, Tertiary, Trinidad: Milner, 1322. 
Mosby sand, Cretaceous, Montana: Thorn and Dob 

bin, 1874. 
Mosby sandstone member, Cretaceous, Montana:

Collier and Cathcart, 391. 
Mosby shale, Cretaceous, Montana: Lupton and

Lee, 1177. 
Mountain shales, Cretaceous, Mackenzie: Whitta-

ker, 2118. 
Mountain Glen shale, Devonian, Illinois: Krey,

1077. 
Mount Auburn formation, Ordovician, Indiana:

Cumings, 439.
Mount Cap formation, Cambrian, Mackenzie: Wil 

liams, 2140.
Mount Gilead sandstone,. Pennsylvanian, Ken 

tucky: Glenn, 053. 
Mount Gilead shales, Pennsylvanian, Kentucky:

Glenn, 653. 
Mount Kindle formation, Silurian, Mackenzie:

Williams, 2140.
Mount Laurel sand, Cretaceous, New Jersey: Mans 

field, 1223. 
Mount Murray diabase, British Columbia: Uglow,

1960. 
Mount Selman formation, Eocene, Texas: Powers

and Hopkins, 1504. 
Mount Simon sandstone, Cambrian, Minnesota:

Keyes, 1035. 
Mowry shale, Cretaceous, Montana: Collier and

Cathcart, 391; Thorn, 1875. 
Mowry shale, Cretaceous, Wyoming: Heald, 747. 
Mowry shale member, Cretaceous, Montana: Thorn

and Dobbin, 1874. 
Mowry shale member, Cretaceous, Nebraska:

Schramm and Cook, 1672.
Mowry shale member, Cretaceous, Wyoming: Col 

lier, 390.
Muav limestone, Cambrian, Arizona, Noble, 1400. 
Muddy Creek beds, Tertiary, Nevada: Stock, 1816. 
Muddy Creek formation, Pliocene(?), Nevada:

Noble, 1399.
Muddy Peaks limestone, Devonian, Nevada: Long- 

well, 1146.
Muddy Valley beds, Tertiary, Nevada: Stock, 1816. 
Mugford series, pre-Cambrian, Labrador: Coleman,

381.
Muleros sandstones, Arizona: Keyes, 1036. 
Muleros terrane, Cretaceous, Arizona: Keyes, 1029. 
Mumm formation, Ordovician, British Columbia:

Burling, 243.
Mural limestone, Cambrian, British Columbia: 

Burling, 243.

Murfreesboro limestone, Ordovician, Tennessee:
Coryell, 417. 

Murphy marble, Cambrian, Georgia: McCallie,
1184.

Muscogee shales, Carboniferous, Oklahoma, Kan 
sas, and Missouri: Keyes, 997. 

Nacatochsand, Cretaceous, Arkansas: Eubey, 1622;
U. S. Geological Survey, 1971. 

Nacatoch sand, Cretaceous, Louisiana: Hammill,
709. 

Nacimientan series, Tertiary, Arizona: Keyes, 1029,
1036.

Naiad limestones, Arizona: Keyes, 1036. 
Naiad terrane, Silurian, Arizona: Keyes, 1029.   
Naknek formation, Jurassic, Alaska: Capps, 289;

Martin, 1229; Mofflt, 1335, 1336. 
Nanaimo series, Cretaceous, British Columbia:

MacKenzie, 1203.
Nantahala slate, Cambrian, Georgia: McCallie, 1184. 
Naparima marl, Tertiary, Trinidad: Milner, 1322. 
Nariva series, Tertiary, Trinidad: Milner, 1322. 
Nashua marls, Pliocene, Florida: Sollards, 1691. 
Nasina series, pre-Cambrian, Yukon: Cockfleld, 372. 
Nass formation, British Columbia: Mertie, 1290. 
Nass formation, Jurassic, British Columbia: Scho-

fleld and Hanson, 1662, 1666. 
Naugatuck sandstone, Pennsylvanian, West Vir 

ginia: Reger, 1573. 
Navajo sandstone, Jurassic, New Mexico: Darton,

467.
Navajo sandstone, Jurassic, Utah: Moore, 1362. 
Navarro formation, Cretaceous, Texas: TJdden,1953. 
Navesink marl, Cretaceous, New Jersey: Mansfield,

1223. 
Nazareth formation, Ordovician, Pennsylvania:

Gordon, 679.
Nazlini shales, Arizona: Keyes, 1036. 
Nazlini terrane, Triassic, Arizona: Keyes, 1029. 
Nebraskan drift, Pleistocene, Iowa: Cable, 266. 
Nebraskan glaciation, Quaternary: Upham, 1975. 
Nefsy shale member, Cretaceous, Wyoming: Col 

lier, 390. 
New Albany shale, Devonian, Indiana: Cumings,

439.
Newburyport quartz diorite, Devonian (?), Massa 

chusetts: Clapp, 329.
Newcastle formation, Cretaceous, British Colum 

bia: MacKenzie, 1203.
Newcastle sandstone member, Cretaceous, Ne 

braska: Schramm and Cook, 1672. 
Newcastle sandstone member, Cretaceous, Wyom 

ing: Collier, 390. 
Newlon limestone and shale, Pennsylvanian, West

Virginia: Reger, 1573. 
New Providence formation, Mississippian, Indiana:

Cumings, 439.
New Providence formation, Mississippian, Ken 

tucky: Foyles, 607.
New Providence group, Mississippian, Kentucky: 

Butts, 262.
ew Richmond formation, Ordovician, Illinois, 
Minnesota, Wisconsin: Dake, 450. 

New Richmond sandstone, Ordovician, Illinois:
Culver, 438. 

New River group, Pennsylvanian, West Virginia:
Reger, 1573. 

tfiagaran, Silurian, Indiana: Cumings, 439.
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Niagarau limestone, Silurian, Illinois: Savage and 
Udden, 1649.

Niobrara formation, Cretaceous, Kansas: Lupton 
et al., 1178.

Niobrara formation, Cretaceous, Texas: Baker, 59.
Niobrara limestone, Cretaceous, Montana: Kemp 

and Billingsley, 981.
Niobraralimestone,Cretaceous, Nebraska: Schramm 

and Cook, 1672.
Niobrara shale, Cretaceous, Montana: Thorn, 1875.
Niobrara shale, Cretaceous, Wyoming: Collier, 390; 

Heald, 747.
Nipissing diabase, pre-Cambrian, Ontario: Bur 

rows, 250.
Nisky or Lehigh limestone, Ordovician, Pennsyl 

vania: Gordon, 679.
Nittany dolomite, Ordovician, Pennsylvania: Gor 

don, 679.
Noblesville formation, Silurian, Indiana: Cumings, 

439.
Noix limestone, Silurian, Missouri: Keyes, 990.
Nolichucky shale, Cambrian, Virginia: Stose and 

Miser, 1841.
Normanskill shale, Ordovician, New York: Ruede- 

mann, 1624.
North Leon limestone member, Carboniferous, 

Texas: Reeves, 1570.
Northumberland formation, Cretaceous, British 

Columbia: MacKenzie, 1203.
Norton formation, Pennsylvanian, Virginia: Giles, 

638; Wentworth, 2070.
Nottely quartzite, Cambrian, Georgia: McCallie, 

1184.
Nugget sandstone, Jurassic, Idaho: Kirkham, 1053.
Nussbaum formation, Eocene, Colorado: Coffin, 377.
Nussbaum formation, Pliocene (?), Colorado: Tieje, 

1906.
Nuttall (Lower) sandstone, Pennsylvanian, West 

Virginia: Keger, 1573.
Nuttall (Upper) sandstone, Pennsylvanian, West 

Virginia: Reger, 1573.
Ocala formation, Eocene, Florida: Sellards, 1691.
Ocala limestone, Eocene, Georgia: McCallie, 1184; 

Teas, 1863.
Ocoee group, Cambrian to Pennsylvanian, Ala 

bama: Prouty, 1521.
Octoraro schist, Ordovician, Pennsylvania: Gor 

don, 679.
Oddierhyolite, Tertiary, Nevada: Knopf, 1081.
Ohara limestone member, Mississippian, Ken 

tucky: Butts, 262.
Ohara (Lower) limestone member, Mississippian, 

Kentucky: Weller, 2061.
Ohio shale, Devonian, Ohio: Hyde, 859.
Ohio shale, Devonian or Mississippian, Kentucky: 

Butts, 262.
Ohio River formation, Indiana: Malott, 1216.
Ojo Alamo sandstone, Cretaceous, New Mexcio: 

Bauer and Reeside, 94; Barton, 467; Reeside, 
1567.

Okaw formation, Mississippian, Illinois: Shaw, 1719.
Okefenokee formation, Pleistocene, Georgia: Mc 

Callie, 1184; Teas, 1863.
Olive Hill formation, Devonian, Tennessee: Miser, 

1325.
Oneonta formation, Cambrian, Minnesota: Keyes, 

1035.

Oneonta formation, Ordovician, Illinois: Culver,
438. 

Oneota dolomite, Ordovician, Iowa, Minnesota,
Wisconsin; Dake, 450. 

Onondago formation, Devonian, Pennsylvania:
Gordon, 679. 

Opeche formation, Permian (?), Wyoming: Collier,
390.

Opex formation, Cambrian, Utah: Olmstead, 1413. 
Ophir formation, Cambrian, Utah: Olmstead, 1413. 
Orabai sandstones, Arizona: Keyes, 1036. 
Orabaiterrane, Cretaceous, Arizona: Keyes, 1029. 
Oran sandstone, Pennsylvanian, Texas: Plummer

and Moore, 1492. 
Oregonia division, Ordovician, Indiana: Cumings,

430.
Orindan group, Pliocene, California: Clark, 336. 
Oriskany formation, Devonian, Pennsylvania:

Gordon, 679. 
Oriskany formation, Devonian, Virginia: Stose and

Miser, 1841.
Osgood formation, Silurian, Indiana: Cumings, 439. 
Osgood limestone, Silurian, Tennessee: Miser, 1325. 
"Oswego" lime, Oklahoma: White and Greene,

2102. 
Oswego sandstone, Silurian, Pennsylvania: Gordon,

679. 
Otter shales, Carboniferous, Montana: Freeman,

610. 
Otterville limestone, Carboniferous, Oklahoma:

Goldston, 666.
Otterville limestone member, Pennsylvanian, Ok 

lahoma: Goldston, 667. 
Overtonfanglomerate, Miocene (?), Nevada: Noble,

1399. 
Overtonfanglomerate, Tertiary, Nevada: Longwell,

1144, 1146,
Owen substage. Devonian, Iowa: Fenton, 579a. 
Ozark group, Mississippian, Missouri: Williams,

2135. 
Pahasapa limestone, Mississippian, Wyoming,

Collier, 390. 
Paint Creek formation, Mississippian, Illinois:

Shaw, 1719. 
Paint Creek formation, Mississippian, Kentucky:

Weller, 2061. 
Paint Creek limestone, Mississippian, Kentucky:

Jillson, 890. 
Palestine sandstone, Mississippian, Kentucky:

Jillson, 890; Weller, 2061. 
Palomas gravel, Pleistocene, New Mexico: Darton,

467.
Palo Pinto limestone, Carboniferous, Texas: Dob 

bin, 506. 
Palo Pinto limestone, Pennsylvanian, Texas:

Moore and Plummer, 1358; Plummer and Moore,
1492. 

Paluxy formation, Cretaceous, Texas: Winton and
Scott, 2166.

Panaca beds, Tertiary, Nevada: Stock, 1816. 
Panther Creek limestone, Pennsylvanian, Okla 

homa: Roundy et al., 1620. 
Paoli member, Mississippian, Indiana; Cumings,

439. 
Parian (Newer) group, Tertiary, Trinidad: Milner,

1322. 
Parian (Older) group, Cretaceous, Trinidad: Milner,

1322.
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Parkman sandstone, Cretaceous, Montana: Thorn,
1875. 

Parkman sandstone, Cretaceous, Wyoming: Heald,
747. 

Paskapoo formation, Cretaceous, Alberta: Slipper,
1751.

Paso Robles beds, Pliocene, California: Clark, 336. 
Paso Robles formation, Pliocene, California: Vander

Leek, 1976. 
Pawpaw formation, Cretaceous, Texas: Winton and

Scott, 2166.
Peachbottom slate member, Ordovician, Pennsyl 

vania: Gordon, 679.
Pearl shale, Permian, Kansas: Elledge, 552. 
Pearl (?) shale, Permian, Kansas: Fath, 572. 
Pecan Gap chalk member, Cretaceous, Texas:

Hopkins et al., 821. 
Peekskill granite, Cambro-Ordovician, New York:

Berkey and Rice, 131. 
Peerless sandstone, Pennsylvanian, West Virginia:

Reger, 1573. 
Pegram limestone, Devonian, Tennessee: Miser,

1325. 
Felly gneiss (?), pre-Cambrian, Yukon: Cockfleld,

372. 
Pendleton sandstone, Devonian, Indiana: Cum-

ings, 439.
Pennine system: Williams, 2135. 
Pennington formation, Mississippian, Kentucky:

Butts, 262. 
Pennington shale, Carboniferous, Georgia: McCallie,

1184. 
Pennington shale, Mississippian, Virginia: Went-

worth, 2070.
Penrodsand, Mississippian, Kentucky: Jillson, 897. 
Penters chert, Devonian, Arkansas: Miser, 1327. 
Peorian interglacial epoch, Pleistocene, Iowa;

Cable, 266. 
Peorian interglacial stage, Quaternary: Upham,

1975. 
TPercha shale, Devonian, New Mexico: Darton,

467. 
Perchan series, Devonian, Arizona: Keyes, 1029,

1036.
Petaluma formation, Miocene, California: Dicker- 

son, 497. 
Petersburg formation, Pennsylvanian, Indiana:

Cumings, 439. 
Peters Creek schist, Cambrian, Pennsylvania and

Maryland: Jonas and Knopf, 931. 
Peterson Creek syenite, Jurassic (?), British Colum 

bia: Uglow, 1957. 
Petltcodiac series, Carboniferous, New Brunswick:

Wright, 2209.
Phillips formation, pre-Cambrian, British Colum 

bia: Schofleld, 1667. 
Phosphoria formation, Permian, Idaho: Kirkham,

1053. 
Pickering gneiss, pre-Cambrian, Pennsylvania:

Gordon, 679.
Pico formation, Pliocene, California: Clark, 336. 
Pictured Cliffs sandstone, Cretaceous, Mew Mexico:

Bauer and Reeside, 94; Darton, 467. 
Pierce limestone, Ordovician, Tennessee: Coryell,

417.
Pierce shales, Arizona: Keyes, 1036. 
Pierce terrane, Carboniferous, Arizona: Keyes, 1029.

Pierpont sandstone, Pennsylvanian, West Virginia: 
Reger, 1573.

Pierre formation, Cretaceous, Kansas: Lupton et 
al, 1178.

Pierre formation, Cretaceous, South Dakota: Ward, 
2033; Ward and Wilson, 2034.

Pierre formation, Cretaceous, Texas: Baker, 59.
Pierre shale, Cretaceous, Colorado: Tieje, 1906.
Pierre shale, Cretaceous, Nebraska: Schramm and 

Cook, 1672.
Pierre shale, Cretaceous, New Mexico: Darton, 467; 

Lee, 1105.
Pierre shale, Cretaceous, Wyoming: Collier, 390.
Pine Canyon formation, Mississippian, Utah: Olm- 

stcad, 1413.
Pine Point limestones, Devonian, Mackenzie: 

Wliittakor, 2118.
Pine Point limestones, Devonian, Northwest Ter 

ritory (Canada): Cameron, 274.
Pine River formation, Jurassic (?), British Colum 

bia: Spiekcr, 1784.
Pineville sandstone, Pennsylvanian, West Virginia : 

Reger, 1573.
Pinole tuff, Pliocene, California: Clark, 330.
Pipes fanglomerate, Pliocene or Pleistocene, Cali 

fornia: Vaughan, 1979.
Pitkin limestone, Mississippian, Oklahoma: Aurin 

et al., 55.
Placid shale, Pennsylvanian, Texas: Moore and 

Plummer, 1358; Plummer and Moore, 1492.
Platteville formation, Ordovician, Iowa, Illinois, 

Minnesota, Wisconsin: Dake, 450.
Platteville limestone, Ordovician, Illinois: Culver, 

438; Savage and Udden, 1649.
Plattin formation, Ordovician, Missouri, Arkansas, 

Illinois: Dake, 450.
Plattin limestone, Ordovician, Arkansas: Miser, 

1327.
Pleasant Hill limestone, Cambrian, Pennsylvania: 

Gordon, 679.
Pluto shale, Mississippian, West Virginia: Reger, 

1573.
Pocahontas group, Pennsylvanian, West Virginia: 

Reger, 1573.
Pochuck diorite, pre-Cambrian, New York: Berkey 

and Rice, 131.
Pochuck gneiss, pre-Cambrian, New Jersey: Ries 

andBowen, 1596.
Pochuck gneiss, pre-Cambrian, Pennsylvania: Gor 

don, 679.
Pocono formation, Mississippian, Pennsylvania: 

Gordon, 679.
Point Grey formation, Pleistocene, British Colum 

bia: Berry and Johnston, 148.
Point Lookout sandstone, Cretaceous, New Mexico: 

Bauer and Reeside, 94; Darton, 467.
Point Pleasant beds, Ordovician, Indiana: Cum 

ings, 439.
Poleo sandstone, Triassic, New Mexico: Darton, 

467.
Polk Creek shale, Ordovician, Arkansas and Okla 

homa: Miser, 1326.
Pontotoc series, Carboniferous, Oklahoma: Morgan. 

1369.
Port-Elmo formation, Cretaceous, Colorado: Coffin, 

377.
Portsmouth shale, Mississippian, Ohio: Hyde, 859.
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Potato sandstone, Tertiary, California: Vaughan,
1979. 

Potsdam sandstone, Cambrian, Ontario: AVright,
2207. 

Potsdam sandstone, Cambrian, Quebec: Keele and
Cole, 948. 

Pottsville formation, Pennsylvania!!, Illinois: Cady,
269; Culver, 438; Currier, 440; Savage, 1650;
Savage and Nebel, 1651; Savage and Udden, 1649;
Shaw, 1719. 

Pottsville formation, Pennsylvanian, Kentucky:
Foyles, 607. 

Pottsville formation, Pennsylvanian, Ohio: Con-
rey, 403; Hyde, 859; Morningstar, 1371. 

Pottsville formation, Pennsylvanian, Penn 
sylvania: Gordon, 679.

Pottsville sands, Pennsylvanian, Kentucky: Jill- 
son, 897. 

Pottsville series, Pennsylvanian, West Virginia:
Reger, 1573. 

Poughqua!* quartzite, Cambro-Ordovician, New
York: Berkey and Rice. 131. 

Powell formation, Ordovician, Missouri: Dake, 452. 
Powell formation, Ordovician, Missouri, Arkansas:

Dake, 450.
Prairie du Chien, Ordovician, Illinois: Dake, 450. 
Prairie du Chien limestone, Ordovician, Illinois:

Savage and Udden, 1649. 
Prairie du Chien series, Ordovician, Illinois: Culver,

438.
Premier sills, Jurassic, British Columbia: Schofleld,

1660; Schofleld and Hanson, 1662. 
Presqu'ile dolomites, Devonian, Northwest Terri 

tory (Canada): Cameron, 274. 
Princeton conglomerate, Mississippian, West Vir 

ginia: Reger, 1573. 
Proserpine quartz porphyry, British Columbia:

Uglow, 1960. 
Protection formation, Cretaceous, British Columbia:

Mackenzie, 1203. 
Providence limestone, Pennsylvanian, Kentucky:

filenn, 653. 
Providence sand, Cretaceous, Georgia: McCallie,

1184. 
Providence sand member, Cretaceous, Georgia:

Teas, 1863. 
Pueblo formation, Pennsylvanian, Texas: Moore

and Plummer, 1358; Plumnier and Moore, 1492. 
Puente formation, Miocene, California: Chancy, 317. 
Puerco clays, Arizona: Keyes, 1036. 
Puerco formation, Eocene, New Mexico: Bauer

and Reeside, 94; Darton, 467. 
Purcell lava, pre-Cambrian, British Columbia:

Schofield, 1667. 
Purcell series, pre-Cambrian, British Columbia:

Schofleld, 1667. 
Purgatoire formation, Cretaceous, New Mexico:

Darton, 467. 
"Purisima Nueva formation," Tertiary, Lower

California: Heim, 762. 
Purissima formation, Pliocene, California: Clark,

336. 
Putnam formation, Pennsylvanian, Texas: Moore

and Plummer, 1358; Plummer and Moore, 1492. 
Putnam Hill limestone, Pennsylvanian, Ohio:

Conrey, 403. 
Pyramid conglomerates, Arizona: Keyes, 1036.

Pyramid terrane, Cretaceous, Arizona: Keyes,
1029. 

Quadrant formation, Carboniferous, Montana:
Clapp et al., 330; Freeman, 610. 

Quadrant formation, Pennsylvanian, Montana:
Kemp and Billingsley, 961. 

Quadrant formation, Pennsylvanian (?), Montana:
Lupton and Lee, 1177. 

Quartermaster formation (?), Permian, Texas:
Beede and Bentley, 118.

Quebec group, Ordovician, Quebec: Alcock, 12. 
Quincy granite, Carboniferous, Massachusetts:

Clapp, 329.
Racine formation, Silurian, Michigan: Ehlers, 550. 
Raleigh (Lower) sandstone, Pennsylvanian, West

Virginia: Reger, 1573. 
Raleigh (Upper) sandstone, Pennsylvanian, West

Virginia: Reger, 1573. 
Ramah series, pre-Cambrian, Labrador: Coleman,

381.
Rampart limestone, Devonian, Mackenzie: Bos- 

worth, 173. 
Ramparts limestone, Devonian, Mackenzie:

Kindle, 1043. 
Ranger limestone, Carboniferous, Texas: Dobbin,

506. 
Ranger limestone, Pennsylvanian, Texas: Moore

and Plummer, 1358; Plummer and Moore, 1492;
Ross, 1616. 

Ranger limestone member, Carboniferous, Texas:
Reeves, 1570.

Raritan formation, Cretaceous, New Jersey: Mans 
field, 1223. 

Raton formation, Eocene, New Mexico: Darton,
467.

Raton formation, Tertiary, New Mexico: Lee, 1105 
Ratonan series, Tertiary, Arizona: Keyes, 1029. 
Rattlesnake formation, Pliocene, Oregon: Buwalda,

264.
Rattlesnake granite, California: Hudson, 840. 
Ray sand, Texas: Reeves, 1570. 
Reagan sandstone, Cambrian, Oklahoma: Hewett,

785. 
Reagan sandstone, Ordovician, Oklahoma: Gold-

ston, 666. 
Redbank sand, Cretaceous, New Jersey: Mansfield,

1223. 
Red Fork sand, Oklahoma: White and Greene,

2102. 
Red . Wall limestone, Carboniferous, Arizona:

Keyes, 1040. 
Redwall limestone, Carboniferous, Utah and

Arizona: Reeside and Bassler, 1568. 
Redwall limestone, Mississippian, Arizona: Noble,

1400. 
Redwall limestone, Pennsylvanian, Arizona:

Hager, 704.
Redwall limestone, Pennsylvanian and Mis 

sissippian, Utah: Bassler and Reeside, 79. 
Reedsville shale, Ordovician, Pennsylvania:

Gordon, 679. 
Reelsville limestone, Mississippian, Indiana:

Cumings. 439. 
Renault formation, Mississippian, Illinois: Shaw,

1719. 
Renault limestone, Mississippian, Kentucky:

Jillson, 890; Weller, 2061.
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Reservoir granite, pre-Cambrian, New York:
Berkey and Rice, 131. 

Revard sandstone, Pennsylvanian, Oklahoma:
Roundy et al, 1620. 

Rexmount porphyry, Tertiary, British Columbia:
McCann, 1187. 

Rice Lake series, pre-Cambrian, Manitoba: Cooke,
415. 

Rice Lake series, pre-Cambrian, Ontario: Burwash,
257. 

Richmond beds, Ordovician, Kentucky: Foyles,
607. 

Richmond group, Ordovician, Indiana: Comings,
439. 

Ridgetop shale, Mississippian, Tennessee: Miser,
1325. 

Ridley limestone, Ordovician, Tennessee: Coryell,
417. 

Rift shale, Pennsylvanian, West Virginia: Reger,
1573. 

Ripley formation, Cretaceous, Georgia: McCallie,
1184; Teas, 1863. 

Ripley formation, Cretaceous, Illinois: Parmelee
and Schroyer, 1467. 

Rittman conglomerate lentil, Mississippian, Ohio:
Conrey, 403. 

Riverside (or Koltsclaw) formation, Mississippian,
Indiana: Comings, 439.

Roan gneiss, Archean, Georgia: McCallie, 1184. 
Robson formation, Ordovician, British Columbia:

Burling, 243. 
Rochelle conglomerate, Pennsylvanian, Texas:

Moore and Plummer, 1358; Plummer and Moore,
1492. 

Rochester biotite granite, Devonian (?), New
Hampshire: Wandke, 2026. 

Rock Canyon conglomeratic member, Triassic,
Arizona and Utah: Reeside and Bassler, 1568. 

Rock Canyon conglomeratic member, Triassic,
Utah: Bassler and Reeside, 79. 

Rojkford formation, Mississippian, Indiana: Com 
ings, 439.

Kockland beds, Ordovician, Ontario: Wilson, 2145. 
Rocldand formation, Ordovician, Canada: Ray 

mond, 1540. 
Rockwood formation, Silurian, Georgia: McCallie,

1184. 
Rodman limestone, Ordovician, Pennsylvania:

Gordon, 679. 
Rogers Spring formation, Mississippian, Nevada:

Lorigwell, 1144, 1146. 
Rome formation, Cambrian, Georgia: McCallie,

1184. 
Ilomney formation, Devonian, Virginia: Stose and

Miser, 1841.
Roosville formation, pre-Cambrian, British Colum 

bia: Schofidd, 1667. 
Rosewood shale, Mississippian, Indiana: Cumings,

439. 
Rosewood shale, Mississippian, Kentucky: Butts,

262.
Rosiclare sandstone member, Mississippian, Ken 

tucky: Weller, 2061.
Ross limestone, Devonian, Tennessee: Miser, 1325. 
Roubidoux formation, Ordovician, Missouri:

Dako, 450.

Roubidoux sandstone, Ordovician, Missouri:
Dake, 452. 

Royal shale, Pennsylvanian, West Virginia:
Reger, 1573. 

Rye gneiss, New Hampshire and Maine; AVandke,
2026. 

Saddle Creek limestone member, Pennsylvanian
Texas: Plummer and Moore, 1492. 

Saddle Creek member, Pennsylvanian, Texas:
Moore and Plummer, 1358. 

Sage Hen limestone, Cretaceous, Montana: Lupton
and Lee, 1177.

St. Alban beds, Devonian, Quebec: Alcock, 12. 
St. Clair limestone, Silurian, Arkansas: Miser, 1327. 
St. Clair marble, Silurian, Oklahoma: Aurin et al.,

55.
Ste. Geuevieve formation, Mississippian, Ken 

tucky: Foyles, 607. 
Ste. Genevieve group, Mississippian, Missouri:

Williams, 2135. 
Ste. Genevieve limestone, Mississippian, Indiana:

Cumings, 439.
Ste. Genevieve limestone, Mississippian, Ken 

tucky: Butts, 262; JiUson, 890; Weller, 2061.
St. Joe limestone, Mississippian, Oklahoma: Aurin 

et al, 55.
St. John formation, Cretaceous, Alberta: Allan, 19.
St. John formation, Cretaceous, British Columbia: 

Spieker, 1784.
St. Lawrence dolomite, Cambrian, Minnesota: 

Keyes, 1035.
St. Louis formation, Mississippian, Illinois: Cur 

rier, 440.
St. Louis formation, Mississippian, Kentucky: 

Foyles, 607.
St. Louis limestone, Mississippian, Illinois: Savage 

and Nebel, 1651.
St. Louis limestone, Mississippian, Indiana: Cum 

ings, 439.
St. Louis limestone, Mississippian, Kentucky: 

Butts, 262; Jillson, 890.
St. Louis limestone, Mississippian, Kentucky: 

Weller, 2061.
St. Louis limestone, Mississippian, Tennessee: 

Miser, 1325.
St. Maurice formation, Eocene, Arkansas: Rubey, 

1622; U. S. Geological Survey, 1971.
St. Maurice formation, Eocene, Louisiana: Glcnk, 

649.
St. Peter formation, Ordovician, Missouri, Arkan 

sas, Iowa, Illinois, Minnesota, Wisconsin: Dako, 
450.

St. Petor group, Ordovician, Missouri: Dake, 450.
St. Peter sandstone, Ordovician: Keyes, 996.
St. Peter sandstone, Ordovician, Arkansas: Miser, 

1327.
St. Peter sandstone, Ordovician, Illinois: Culver, 

438; Savage and Udden, 1649.
St. Peter sandstone, Ordovician, Mississippi Val 

ley: Dake, 450.
St. Peter sandstone, Ordovician, Missouri: Dako, 

452.
Salada formation, Tertiary, Lower California: 

Heim, 762.
Salem formation, Mississippiau, Illinois: Currier, 

440; Savage end Ncbel, 1651.
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Salem formation, Mississippian, Indiana: Comings
439. 

Salem gabbro-diorite, Devonian (?), Massachusetts
Clapp, 329. 

Salem limestone, Mississippian, Indiana: Stock
dale, 1819. 

Salesville shale, Pennsylvanian, Texas: Moore and
Plummer, 1358; Plummer and Moore, 1492.

Salmon River formation, Jurassic, British Colum
bia: Schofield, 1666; Schofleld and Hanson, 1662

Saltsburg sandstone, Pennsylvanian, West Vir
ginia: Reger, 1573. 

Saluda formation, Ordovician, Indiana: Cumings
439.

Sample sandstone, Mississippian, Indiana: Cum 
ings, 439.

Sample sandstone member, Mississippian, Ken 
tucky: Butts, 262. 

San Andreas limestone, New Mexico: Keyes, 1027. 
San Andreas limestone, Permian, New Mexico: El-

lis, 555; Rich, 1583. 
San Angelo formation, Permian, Texas: Beede and

Bentloy, 118.
Sandia formation, New Mexico: Keyes, 1027. 
Sandia formation, Pennsylvanian, New Mexico:

Ellis, 555. 
Sandy Huff shale, Pennsylvanian, West Virginia:

Reger, 1573. 
San Felipe formation, Cretaceous, Mexico: Stan-

ton, 1794; Stephenson, 1803. 
San Fernando sandstone series, Tertiary, Trinidad:

Milner, 1322. 
Sangamon interglacial epoch, Pleistocene, Iowa:

Cable, 266. 
Sangamon interglacial stage, Quaternary: Upham,

1975. 
Sangamon soil zone, Pleistocene, Illinois: Savage

and TJdden, 1649. 
San Lorenzo formation, Oligocene, California:

Clark, 335; Vander Leek, 1976. 
San Lorenzo scries, Oligocene, California: Clark, 

336.
San Pablo series, Miocene, California: Clark, 335,

336. 
San Ramon formation, Oligocene, California:

Clark, 336.
Santa Ana sandstone, California: Vaughan, 1979. 
Santa Anna shale, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Santa Anna Branch shale, Pennsylvanian, Texas:

Moore and Plummer, 1358. 
Santa Anna Branch beds, Pennsylvanian, Texas:

Plummer and Moore, 1492. 
Santa Clara beds, Pliocene, California: Clark, 336. 
Santa Fe formation, Tertiary, New Mexico: Dar-

ton, 467. 
Santa Margarita formation, Miocene, California:

Vander Leek, 1976. 
Santa Margarita group, Miocene, California: Clark,

336. 
Santa Ritan series, Silurian, Arizona: Keyes, 1029,

1036. 
Santa Rosa sandstone, Triassic, New Mexico: Dar-

ton, 467; Rich, 1583.
San Timoteo beds, Pliocene, California: Frick, 613. 
Saragossa quartzite, Silurian or Devonian, Califor 

nia: Vaughan, 1979.

Sarten sandstone, Cretaceous, New Mexico: Dar-
ton, 467. 

Satilla formation, Pleistocene, Georgia: McCallie
1184; Teas, 1863.

Satson formation, Pliocene or Pleistocene, Wash 
ington and Oregon: Bretz, 196. 

Satsop formation, Pleistocene, Washington and
Oregon: Hay, 737. 

Saugus formation, Pliocene, California: Vander
Leek, 1976.

Saugus group, Pliocene, California: Clark, 336. 
Savanna sandstone, Pennsylvanian, Arkansas and'

Oklahoma: Miser, 1326. 
Schaghticoke shale, Ordovician, New York: Rue-

demann, 1624. 
Schenectady beds, Ordovician, New York: Ruede-

mann, 1624.
Schooler Creek formation, Triassic, British Colum 

bia: McLearn, 1210; Spieker, 1784. 
Sciotoville clay, Pennsylvanian, Ohio: Conrey, 403. 
Scott sand, Texas: Reeves, 1570. 
Seaman Ranch beds, Pennsylvanian, Texas: 

Plummer and Moore, 1492; Moore and Plummer, 
1358. 

Sebree sand, Pennsylvanian, Kentucky: Jillson,
897. 

Sebree sandstone, Pennsylvanian, Kentucky:
Glenn, 653.

Seco formation, Eocene, Texas: Liddle, 1128. 
Sedwick member, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Seine series, pre-Cambrian, Manitoba: Alcock and

Bruce, 11.
Seligman limestones, Arizona: Keyes, 1036. 
Seligman terrane, Carboniferous, Arizona: Keyes,

1029. 
Sellersburg formation, Devonian, Indiana: Cum-

ing£, 439. 
Seminole conglomerate, Pennsylvanian, Oklahoma:

Clark and Bauer, 344; Moore, 1356. 
Senora formation, Pennsylvanian, Oklahoma:

Clark and Bauer, 344. 
Senora formation, Pennsylvanian, Oklahoma:

Moore, 1355. 
Serpent formation, pre-Cambrian, Ontario: Quir ke

1527,1528. 
Sespe formation, Oligocene, California: Vander

Leek, 1976. 
Seth limestone, Pennsylvanian, West Virginia:

Reger, 1573. 
Setters formation, Cambrian, Pennsylvania and

Maryland: Jonas and Knopf, 931. 
sexton limestone, Silurian, Missouri: Keyes, 990. 
Jhady dolomite, Cambrian, Virginia: Stose and
Miser, 1841. 

ihady limestone, Cambrian, Georgia: McCallie,
1184. 

!hakopee formation, Cambrian, Minnesota: Keyes,
1035. 

ihakopee formation, Ordovician, Iowa, Illinois,
Minnesota, Wisconsin: Dake, 450. 

Shannon member, Cretaceous, Nebraska: Schramm
and Cook, 1672. 

ihannon sandstone, Cretaceous, Wyoming: Heald,
747.'

sharon conglomerate, Pennsylvanian, Ohio: Con 
rey, 403.
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Sharon ore, Pennsylvania!!, Ohio: Morningstar,
1371.

Sheffield formation, Devonian, Iowa: Fenton, 579a. 
Shelburn formation, Pennsylvanian, Indiana:

Cumings, 439.
Shelikof formation, Jurassic, Alaska: Capps, 289. 
Shenandoah limestone, Cambro-Ordovician, Penn 

sylvania: Gordon, 679. 
Shetlerville member, Mississippian, Kentucky:

Weller, 2061. 
Shinarump conglomerate, Triassic, Arizona: Hager,

704.
Shinarump conglomerate, Triassic, Nevada: Long- 

well, 1144,1146. 
Shinarump conglomerate, Triassic, New Mexico:

Darton, 467. 
Shinarump conglomerate, Triassic, Utah: Bassler

and Reeside, 79; Longwcll et al., 1147. 
Shinarump conglomerate, Triassic, Utah and Ari 

zona: Eeeside and Bassler, 1568. 
Shinarump sandstone, Triassic, Utah: Moore, 1362. 
Shinumo terrane, pre-Cambrian, Arizona: Keyes,

1029.
Shiwits shales, Arizona: Keyes, 1036. 
Shiwits terrane, Carboniferous, Arizona: Keyes,

1029. 
Shnabkaib shale member, Triassic, Utah: Bassler

and Reeside, 79. 
Shoal Creek limestone, Pennsylvanian, Illinois:

Cady, 269. 
Shoal Creek limestone member, Pennsylvanian,

Illinois: Shaw, 1719. 
Shulaps volcanics, Triassic (?), British Columbia:

McCann, 1187. 
Shuswap series, pre-Cambrian, British Columbia:

Schofleld, 1663. 
Siberia limestone, Mississippian, Indiana: Cumings,

439.
Siebert lake beds, Tertiary, Nevada: Knopf, 1061. 
Siestan group, Pliocene, California: Clark, 336. 
Silver shales, Arizona: Keyes, 1036. 
Silver terrane, Devonian, Arizona: Keyes, 1029. 
Silver Creek member, Devonian, Indiana: Cum 

ings, 439. 
Simon limestones, Mississippian, Arizona: Keyes,

1036. 
Simon quartz keratophyre, Triassic, Nevada:

Knopf, 1062. 
Simon terrane, Carboniferous, Arizona: Keyes,

1029. 
Simpson formation, Ordovician, Oklahoma: Dake,

450; Goldston, 666; Hewett, 785. 
Simpson formation, Oklahoma: Howeli, 836. 
Simpson shales, Devonian, Mackenzie: Whittaker,

2118; Williams, 2140. 
Simpson shales, Devonian, Northwest Territory

(Canada): Cameron, 274. 
Siyeh formation, pre-Cambrian, British Columbia:

Schofleld, 1667. 
Skelt shale, Pennsylvanian, West Virginia: Roger,

1573. 
Skull Creek shale member, Cretaceous, Wyoming:

Collier, 390. 
Skull Hill formation, Miocene, British Columbia:

Uglow, 1957. 
Slave Point limestones, Devonian, Northwest

Territory (Canada): Cameron, 274.

Smithwick shale, Carboniferous, Texas: Dobbin,
506; Reeves, 1570. 

Smithwick shale, Pennsylvanian, Texas: Goldman,
656; Moore and Plummer, 1358; Plummer and
Moore, 1492; Udden, 1953. 

Snake Hill shale, Ordovician, New York: Ruede-
mann, 1624.

Sneedslimestone, Ordovician, Arkansas: Dake, 450. 
Snydershales, Mississippian, Missouri: Keyes, 1002. 
Snyder Creek shale, Devonian, Missouri: Branson,

193. 
Somerset shale member, Mississippian, Kentucky:

Butts, 262. 
Somerville limestone, Pennsylvanian, Indiana:

Cumings, 439.
Sonoma group, Pliocene, California: Dickerson, 497. 
Sooke formation, Tertiary, British Columbia:

Cornwall, 416. 
South Bend sandstone and shale, Pennsylvanian,

Texas: Plummer and Moore, 1492. 
South Bend shale, Pennsylvanian, Texas: Moore

and Plummer, 1358.
Spearfish formation, Triassic (?), Wyoming: Col 

lier, 390.
Spergen limestone, Mississippian, Indiana: Butts, 

262.
Spergen or Salem limestone, Mississippian, Ken 

tucky: Jillson, 890.
Springer member, Carboniferous, Oklahoma: Gold 

ston, 666, 667.
Springville shale, Devonian, Illinois: Krey, 1077.
Squam granite, Carboniferous, Massachusetts: 

Clapp, 329.
Squirrolcreek formation, Eocene, Texas: Liddle, 

1128.
Stanley shale, Carboniferous, Oklahoma and 

Arkansas: Honess, 816.
Stanley shale, Mississippian, Arkansas and Okla 

homa: Miser, 1326.
Stanton limestone, Carboniferous, Kansas: Twen- 

hofel and Edwards, 1944.
Staunton formation, Pennsylvanian, Indiana: 

Cumings, 439.
Stephensport division, Mississippian, Indiana: 

Ctimiiigs, 439.
Stilhvater formation, Tertiary, Alaska: Martin, 

}229.
Stockton formation, Triassic, Pennsylvania: Gor 

don, 679.
Stockton (Caunelton) limestone, Pennsylvanian, 

West Virginia: Rcger, 1573.
Stones River limestone, Ordovician Pennsylvania: 

Gordon, 679.
Stones River group, Ordovician, Tennessee: Cor- 

vcll, 417.
Stonewall qnarlz diorite, pre-Cretaceous, California: 

Hudson, 840.
Storm King granite, pre-Cambrian, New York: 

Berkeyand Rice, 131.
Strawn formation, Carboniferous, Texas: Dobbin, 

506; Reeves, 1570.
Strawn formation, Pennsylvanian, Texas: Gold 

man, 656; Udden, 1953.
Strawn group, Pennsylvanian, Texas: Moore and 

Plummer, 1358; Plummer and Moore, 1492.
Stuart shale, Pennsylvanian, Oklahoma: Moore, 

1355.
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Sukunka beds, Cretaceous, British Columbia
Spieker, 1784, 

Sunbury shale, Mississippian, Kentucky: Butts
262; Foyles, 607.

Sunbury shale^ Mississippian, Ohio: Hyde, 859. 
Sundance formation, Jurassic, Montana: Thorn

1875. 
Sundance formation, Jurassic, Wyoming: Collier,

390; Heald, 747.
Sunnybrook (Upper), Ordovician, Kentucky: Jill- 

son, 897. 
Sunset division, Ordovician, Indiana: Comings,

439. 
Supai formation, Carboniferous, Utah and Arizona:

Reeside and Bassler, 1568. 
Supai formation, Pennsylvanian (?), Nevada:

Longwell, 1146. 
Supai formation, Pennsylvanian and Permian (?),

Arizona: Noble, 1400.
Supai formation, Permian, Arizona: Hager, 704. 
Supai formation, Permian (?), Utah: Bassler and

Reeside, 79.
Supai (?) formation, Permian, Utah: Moore, 1362. 
Supai sandstone, Permian, Nevada: Longwell,

1144. 
Supaian series, Carboniferous, Arizona: Keyes,

1029,1040. 
Suretka conglomerate, Tertiary, Costa Rica: Berry,

138.
Sweetland Creek shale, Devonian, Illinois: Sav 

age and Udden, 1649. 
Sycamore limestone, Carboniferous, Oklahoma:

Goldston, 666. 
Sylamore sandstone, Devonian, Oklahoma: Aurin

"et al., 55; Schuchert, 1683. 
Sylvan shale, Ordovician, Oklahoma: Hewett,

785.
Sylvan shale, Silurian, Oklahoma: Goldston, 660. 
Tabera formation, Oligocene, Dominican Republic:

Vaughan et al., 1985. 
Talladega conglomerate, Carboniferous, Alabama:

Prouty, 1521. 
Talladega phyllite, Carboniferous, Alabama:

Prouty, 1519. 
Talladega slates, Carboniferous, Alabama: Prouty,

1520. 
Talpa limestone, Permian, Texas: Plummer and

Moore, 1492.
Tamana series, Tertiary, Trinidad: Milner, 1322. 
Tampa formation, Oligocene, Florida: Sellards,

1691.
Taneha sand, Oklahoma: White and Greene, 2102. 
Tanner shales, Arizona: Keyes, 1036. 
Tanner terrane, Carboniferous, Arizona: Keyes,

1029. 
Tapeats sandstone, Cambrian, Arizona: Noble,

1400; Reber, 1557.
Tapeats sandstone, pre-Cambrian, Arizona: Wil 

son, 2147. 
Tar Springs sandstone, Mississippian, Indiana:

Cumings, 439. 
Tar Springs sandstone, Mississippiau, Kentucky:

Jillson, 890; Weller, 2061. 
Taseko formation, Oligocene (?), British Columbia:

MacKenzie, 1200.
Taseko formation, Tertiary, British Columbia: 

MacKenzie, 1199.

Tatei formation, Cambrian, British Columbia:
Burling, 243.

Tatonduk shales, Ordovician, Yukon: Burling, 242. 
Taylor formation, Cretaceous, Texas: Pace, 1437. 
Taylor marl, Cretaceous, Texas: Powers and Hop- 

kins, 1504; Udden, 1953. 
Teapot sandstone, Cretaceous, Wyoming: Heald,

747.
Tecujabeds, Oligocene, California: Clark, 336. 
Tejon group, Eocene, California: Clark, 336. 
Tejon formation, Eocene, California: English, 562;

Vander Leek, 1976. 
Telegraph Creek formation, Cretaceous, Montana:

Thorn, 1875.
Temblor group, Miocene, California: Clark, 336. 
Temple Butte limestone, Devonian, Arizona:

Keyes, 1040; Noble, 1400. 
Tennessean series: Keyes, 1037. 
Tensleep formation, Pennsylvanian, Montana:

Thorn, 1875. 
Tensleep sandstone, Pennsylvanian, Wyoming:

Heald, 747. 
Tepetate formation, Tertiary, Lower California:

Heim, 762. 
Terry limestone, Mississippian, West "Virginia:

Reger, 1573. 
Tesnus formation, Pennsylvanian, Texas: Powers,

1501. 
Teutonic formation, Cambrian, Utah: Olmstead,

1413.
Texada formation, British Columbia: Dolmage, 511. 
Thaynes limestone, Triassic, Idaho: Kirkham,1053. 
Thebes sandstone and shale, Ordovician, Illinois:

Dake, 450. 
Thermopolis formation, Cretaceous, Wyoming:

Heald, 747. 
Thermopolis shale, Cretaceous, Montana: Collier

and Cathcart, 391; Thorn, 1875. 
Thomonde formation, Miocene, Haiti: Woodring,

2189. 
Thrifty formation, Pennsylvanian, Texas: Moore

and Plummer, 1358; Plummer and Moore, 1492. 
Thurman sandstone, Pennsylvanian, Oklahoma:

Moore, 1355.
Timiskamian, pre-Cambrian, Canada: Miller, 1308.
Timiskaming series, pre-Cambrian, Ontario: Cooke, 

414.
Timpas limestone, Cretaceous, New Mexico: Dar- 

ton, 467.
Tinton sand member, Cretaceous, New Jersey: 

Mansfield, 1223.
Tishomingo granite, Cambrian, Oklahoma: Hew 

ett, 785.
Tishomingo granite, Ordovician, Oklahoma: Gold 

ston, 666.
Titkana formation, Cambrian, British Columbia: 

Burling, 243.
Todilto formation, Jurassic, New Mexico: Dar- 

ton, 467.
Todilto formation, Jurassic, Utah: Moore, 1362.
Tokun formation, Tertiary, Alaska: Martin, 1229.
Tolchico shales, Arizona: Keyes, 1036.
Colchico terrane, Carboniferous, Arizona: Keyes, 

1029.
Tomales formation, Pleistocene, California: Dicker- 

son, 497.
Tombigbee sand, Cretaceous, Georgia: McCallie, 

1184.
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Tomstown limestone, Cambrian, Pennsylvania:
Gordon, 679. 

Tonoloway limestone, Silurian, Pennsylvania:
Gordon, 679. 

Tonto group, Cambrian, Arizona: Hager, 704; Noble,
1400. 

Torpedo sandstone, Pennsylvanian, Oklahoma:
Roundy at a.1., 1620. 

Torrejon clays, Arizona: Keyes, 1036. 
Torrejon formation,'Eocene, New Mexico: Bauer

and Reeside, 94; Darton, 467. 
Towanda limestone bed, Permian, Kansas: Path,

572. 
Tradewater formation, Pennsylvanian, Kentucky:

Glenn, 653; Jillson, 890. 
Trenton, Ordovician, Indiana: Cumings, 439. 
'Trenton, Ordovician, Kentucky: Jillson, 897. 
Trenton, Ordovician, Vermont: Perkins, 1482. 
Trenton formation, Ordovician, Vermont: Gordon,

673. 
Trenton group, Ordovician, Ontario: Keele and

Cole, 948. 
Trenton limestone, Ordovician, Ontario: Wilson,

2145.
Trenton limestone, Ordovician, Pennsylvania: Gor 

don, 679. 
Trent River formation, Cretaceous, British Colum-

Dia: MacKenzie, 1203
Trinidad sandstone, Cretaceous, New Mexico: Dar 

ton, 467; Lee,1105. 
Trinity conglomerate, Cretaceous, Texas: Powers,

1501.
Trinitv division, Cretaceous, Texas: Baker, 59. 
Trinity formation, Cretaceous, Texas: Udden, 1953;

Winton and Scott, 2166.
Trinity group, Cretaceous, Louisiana: Hammill, 709. 
Trinity sand (?), Cretaceous, Oklahoma: Robinson,

1603.
Trinity sand. Cretaceous, Texas: Reeves, 1570. 
Trinity sandstone, Cretaceous, Oklahoma: Gold-

ston, 666.
Trinity terrane, Cretaceous, Arizona: Keyes, 1029. 
Truxton limestones, Mississippian, Arizona:

Keves, 1036. 
Truxton terrane, Carboniferous, Arizona: Keyes,

1029.
Tulare formation, Pliocene, California: Clark, 336. 
Turkey Creek sandstone, Pennsylvanian, Texas, 

. Moore and Plummer, 1358; Plummer and Moore,
1492. 

Tuscaloosa gravel, Cretaceous, Tennessee: Miser,
1325.

Tuscarora sandstone, Silurian, Pennsylvania, Gor 
don, 679. 

Tusquitee quartzite, Cambrian, Georgia: McCallie,
1184. 

Tuxedni sandstone, Jurassic, Alaska: Martin, 1229;
Mofflt, 1335,1336.

Twiggs clay, Eocene, Georgia: McCallie, 1184. 
Twin Creek limestone, Jurassic, Idaho: Kirkham,

1053. 
Two Medicine formation, Cretaceous, Montana:

Clapp et <stl., 330.
Tyler sandstone, Carboniferous, Montana: Free 

man, 610. 
Tyner formation, Ordovician, Oklahoma: Aurin,

(tal.,55; Dake, 450.
64264 24  18

Union formation, Cretaceous: Schuchert, 1681.
Union formation, Pleistocene, Kentucky: Glenn, 

653.
Upson clay, Cretaceous, Texas: Liddle, 1128.
Uscari shales, Tertiary, Costa Rica: Berry, 138.
Uscari stage, Miocene, Costa Rica: Olsson, 1414.
Utica shale, Ordovician, New York: Ruedemann, 

1624.
Uvalde formation, Pliocene or Pleistocene, Texas: 

Liddle, 1128.
Valera shale,   Permian, Texas: Plummer and 

Moore, 1492.
Valleytownformation, Cambrian, Georgia: McCal 

lie, 1184.
Vancouver group, Triassic, British Columbia: Dol- 

mage, 509.
Vanderburg sandstone, Pennsylvanian,'Kentucky: 

Glenn, 653.
Van Nest Gap gneiss, pre-Cambrian, New Jersey: 

Hinds, 794.
Vaqueros group, Miocene, California: Clark, 336.
Vaqueros sandstone, Miocene, California: Vander 

Leek, 1976.
Vaqueros shale, Miocene, California: English, 562.
Vaurial formation, Ordovician, Anticosti Island: 

Twenhofel, 1948.
Ventana sandstones, Arizona: Keyes, 1063.
Ventana terrane, Triassic, Arizona: Keyes, 1029.
Verdan series, Carboniferous, Arizona: Keyes, 1029, 

.1036.
Verde formation, Quaternary, Arizona: Reber, 

1557-
Vermejo formation, Cretaceous, New Mexico: Dar 

ton, 467; Lee, 1105.
Vermont formation, Cambrian, Vermont: Gordon, 

673.
Vicksburg formation, Oligocene, Georgia: McCal 

lie, 1184.
Vienna limestone, Mississippian, Kentucky: Jill- 

son, 890; Weller, 2061.
Vincentown sand, Cretaceous, New Jersey: Mans 

field, 1223.
Vintage dolomite, Cambrian, Pennsylvania: Stose 

and Jonas, 1840.
Vinton member, Mississippian, Ohio: Conrey, 403; 

Hyde, 859.
Viola limestone, Ordovician, Oklahoma: Dake, 450; 

Hewett, 785.
Viola limestone, Oklahoma: Howcll, 836.
Viola limestone, Silurian, Oklahoma: Goldston, 666.
Virgelle sandstone, Cretaceous, Montana: Clapp 

et al, 330. '
Virgin limestone member, Triassic, Arizona and 

Utah: Reeside and Bassler,1568.
Virgin limestone member, Triassic, Utah: Bassler 

and Reeside, 79.
Waits River limestone, Ordovician, Vermont: 

Richardson and Cabeen, 1585.
Walden sandstone, Carboniferous, Georgia: McCal 

lie, 1184.
Waldron clay member, Silurian, Tennessee: Miser, 

1325.
Waldron formation, Silurian, Indiana: Cumings, 

439.
Wall Creek sandstone member, Cretaceous, Nebras 

ka: Schramm and Cook, 1672.
Walnut clay, Cretaceous, Texas: Baker, 59.
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Walnut formation, Cretaceous, Texas: Liddle,
1128; Winton and Scott, 2166. 

Waltersburg sandstone, Mississippian, Kentucky:
Jillson, 890; Weller, 2061.

Wanipigow series, pre-Cambrian, Ontario: Bur- 
wash, 257. 

Wapanucka limestone, Carboniferous, Oklahoma:
Hewett, 785. 

Wapanucka limestone, .Pennsylvanian, Oklahoma:
Miser, 1326. 

Wappinger limestone, Cambro-Ordovician, New
York: Berkey and Rice, 131. 

Wapsipinicon limestone, Devonian, Illinois: Sav 
age and Udden, 1649. 

War Eagle (Lower) sandstone, Pennsylvanian,
West Virginia: Reger, 1573. 

Warm Creek shale, Cretaceous, Montana: Collier
and Cathcart, 391.

Warrior limestone, Cambrian, Pennsylvania: Gor 
don, 679. 

Warsaw formation, Mississippian, Illinois: Currisr,
440; Savage and Nebel, 1651. 

Warsaw formation, Mississippian, Indiana: Cum-
ings, 439. 

Warsaw formation, Mississippian, Kentucky:
Butts, 262; Foyles, 607.

Warsaw limestone, Mississippian, Kentucky: Jill- 
son, 890. 

Wasatch formation, Eocene, New Mexico: Bauer
and Reeside, 94; Darton, 467. 

Wasatch formation, Eocene, Wyoming: Heald, 747. 
Wasatch formation, Tertiary, Utah: Moore, 1362. 
Washington formation, Permian, Pennsylvania:

Gordon, 679.
Washita division, Cretaceous, Texas: Baker, 59 
Washita group, Cretaceous, Louisiana: Hammill,

709. 
Washita group, Cretaceous, Oklahoma: Goldston,

666.
Washita shales, Arizona: Keyes, 1036. 
Washita terrane, Cretaceous, Arizona: Keyes, 1029. 
Watauga shale, Cambrian, Virginia: Stose and

Miser, 1841. 
Watts Creek shale, Pennsylvanian, Texas: Moore

and Plummer, 1358. 
Waukon sandstone, Cambrian, Iowa, Minnesota

Keyes, 1035.
Waverleyan series: Keyes, 1037. 
Wayne formation, Silurian, Tennessee: Miser, 1325 
Wayland shale, Pennsylvanian, Texas: Moore and

Plummer, 1358; Plummer and Moore, 1492. 
Waynesboro formation, Cambrian, Pennsylvania

Gordon, 679. 
Waynesville formation, Ordovician, Indiana:

Cumings, 439. 
Weisner quartzite, Cambrian, Georgia: McCallie,

1184. 
Wekusko group, pre-Cambrian, Manitoba: Alcock

and Brace, 11. 
Welch sandstone, Pennsylvanian, West Virginia:

Reger, 1573. 
Weldon series, Carboniferous, New Brunswick:

Wright, 2209. 
Wellington formation, Permian, Kansas: Elledge,

552. 
Wells formation, Pennsylvanian, Idaho: Kirkham,

1053.

Weno formation, Cretaceous, Texas: Winton and
Scott, 2166. 

Wenonah sand, Cretaceous, New Jersey: Mansfield,
1223. 

West Baden division, Missipssipian, Indiana:
Cumings, 439. 

Weston shale, Carboniferous, Kansas; Twenhofel
and Edwards, 1944. 

Wetumka shale, Pennsylvanian, Oklahoma: Clark
and Bauer, 344; Moore, 1355. 

Weverton sandstone, Cambrian, Pennsylvania:
Gordon, 679.

Whitehorse sandstone member, Permian, Okla 
homa: Fenneman, 576; Reeves, 1569. 

White River forma 'On, Oligocene, Nebraska:
Schramm and Cook, 16<2. 

White River formation, Oligocene, North Dakota:
Leonard, 1116. 

White River formation, Oligocene, Wyoming:
Heald, 747. 

White River formation, Tertiary, South Dakota:
Ward, 2033.

White River series, Tertiary, South Dakota: Wan- 
less, 2028.

Whitewater formation, Ordovician, Indiana: Cum 
ings, 439. 

Whitewater series, pre-Cambrian, Ontario: Quirke,
1528. 

Wichita formation, Permian, Oklahoma: Robinson,
1603. 

Wichita group, Perman, Texas: Plummer and
Moore, 1492

Wier sand, Mississippian, Kentucky: Jillson, 897. 
Wilcox formation, Eocene, Arkansas: Rubey,

1622; TJ. S. Geological Survey, 1971. 
Wilcox formation, Eocene, Georgia: McCallie, 1184;

Teas, 1863. 
Wilcox formation, Eocene, Louisiana: Glenk, 649;

Hammill, 709. 
Wilcox formation, Eocene, Texas: Powers and

Hopkins, 1504.
Wilcox formation, Tertiary, Texas: Sellards, 1694. 
Wilcox group, Eocene, Illinois: Parrnelee and

Schroyer, 1467.
Wilcox group, Eocene, Texas: Liddle, 1128. 
"Wilcox" sand, Oklahoma: White and Greene,

2102.
Wildie sandstone member, Mississippian, Ken 

tucky: Butts, 262.
Wiles limestone, Carboniferous, Texas: Dobbin, 506. 
Williamson sandstone, Pennsylvanian, West

Virginia: Reger, 1573. 
Willow Creek formation, Cretaceous, Montana:

Clapp^oZ., 330. 
Wills Creek shale, Silurian, Pennsylvania: Gordon,

679. 
Wind River formation, Eocene, Wyoming: Heald,

747.
Windrow formation, Cretaceous (?), upper Missis 

sippi Valley: Thwaites and Twenhofel, 1905. 
Windsor series, Mississippian, Nova Scotia: Bell,

126. 
Winfield limestone, Permian, Kansas: Elledge,

552: Fath, 572.
Wingate sandstone, Arizona: Keyes, 1036. 
Wingate sandstone, Jurassic, New Mexico: Darton,

467.
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Wingate sandstone, Jurassic, Utah: Moore, 1362.
Winifrede (Upper) sandstone, Pennsylvanian, 

West Virginia: Reger, 1573.
Winslow shales, Arizona: Keyes, 1036.
Winslow terrane, Carboniferous, Arizona: Keyes, 

1029.
Wisconsin drift, Pleistocene, Illinois: Culver, 438.
Wisconsin drift, Pleistocene, Iowa: Cable, 266.
Wisconsin glacial stage, Pleistocene, Indiana: 

Malott, 1216.
Wisconsin glaciation, Quacernary: Upham, 1975
Wise formation, Pennsylvanian, Virginia: Giles, 

638; Wentworth, 2070.
Wissahickon mica gneiss, Ordovician, Pennsylva 

nia: Gordon, 679.
Wolfe City sand member, Cretaceous, Texas: 

Hopkins e« aZ., 821.
Womble shale, Ordovician, Arkansas: Dake, 450.
Womble shale, Ordovician, Arkansas and Okla 

homa: Miser, 1326.
Wompats limestones, Arizona: Keyes. 1036.
Wompats terrane, Carboniferous, Arizona: Keyes, 

1029.
Woodbine formation, Cretaceous, Texas: Pace, 

1437.
Woodbine sand, Cretaceous, Texas: Berry, 144.
Woodbury clay, Cretaceous, New Jersey: Mans 

field, 1223.
Woodford chert, Devonian, Oklahoma: Goldston, 

666; Hewett, 785.

Woodside shale, Triassic, Idaho: Kirkham, 1053. 
Woodward formation, Permian, Oklahoma: Fen-

neman, 576; Reeves, 1569.
Wreck Bay formation, Pleistocene, British Col 

umbia: Dolmage, 509.
Wreford limestone, Permian, Kansas: Elledge, 552. 
Wykoff formation, Ordovician, Minnesota: Dake,

450.
Yampai sandstones, Arizona: Keyes, 1036. 
Yampai terrane, Carboniferous, Arizona: Keyes,

1029. 
Yankeetown chert, Mississippian, Illinois: Shaw,

1719. 
Yaque group, Miocene, Dominican Republic:

Vaughan etal., 1985. 
Yarmouth interglacial epoch, Pleistocene, Iowa:

Cable, 266. 
Yarmouth interglacial stage, Quaternary: Upham,

1975.
Yegua formation, Eocene, Louisiana: Glank, 649. 
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