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BIBLIOGRAPHY OF NORTH AMERICAN GEOLOGY 

1959 

By RUTH REEcE KING and others 1 

INTRODUCTION 

The current volume lists publications that appeared during 1959 
on the geology of the United States (including Alaska and Hawaii), 
the rest of the North American continent including Greenland, the 
West Indies, and adjacent islands, and also Guam and other Pacific 
island possessions-but not the trust territories of the United States. 
A few articles published before 1959 and not included in previous 
volumes, are cited also. Articles by American authors published in 
foreign journals are cited if they deal with North American localities 
or are of a general nature, but not if they deal only with foreign areas. 
Articles on North America by foreign authors are included regardless 
of place of publication while those of a general nature are included 
only if they appeared in North American journals. 

The citations are listed alphabetically by author, with full title 
and publication data. There follows a subject index to the papers 
cited. Geologic names in the index are those used by the individual 
authors, and their listing here does not imply approval by the Geo­
logical Survey. 

Assistance of Margaret E. Barcroft, Virginia Elizabeth Rees, and 
Lillian B. Dawson in the preparation of this volume is gratefully 
acknowledged. 

The Bibliography of North American Geology comprises the fol­
lowing bulletins: 746-747 (1785-1918), 823 (1919-28), 937 (1929-
39), 1049 (1940-49), 985 (1950), 1025 (1951), 1035 (1952-53), 1054 
(1954), 1065 (1955), 1075 (1956), 1095 (1957), and 1115 (1958). 

1 This bibliography represents work done jointly by Ruth Reece King, Virginia M. Jussen, 
Elisabeth S. Loud, Mildred Challman Mead, Eleanor H. de ChadenMes, and Florence V. 
Oftedahl. 
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ORGANIZATION OF THE INDEX 

The index to a bibliography can be used most effectively when the reader is 
familiar with its organization. The following paJ~agraphs describe the system 
of headings, subheadings, and entries used in th1~ index of this bibliography. 

Headings.-The headings comprise the main st.bdivisions of the index and 
are recognized by their position, that is, flush witb. the margin of the column; 
these headings are in capital and small capital le·~ters. They can be classified 
into two general types : geographic and subject headings. Typical examples 
of the headings are ALABAMA, ALBERTA, ALUMINA, ANTICLINES. Although most 
of the headings remain the same in each issue of tl.e bibliography, new ones are 
included and others are discontinued as the need ari 3es. 

Headings with cross reterenoes.-Some headings have a cross reference only, 
that is, no entries are listed under the heading and the reader is referred to 
another heading. Examples are: 

.AQUIFERS. See Ground water. 
BOTANY, fossil. See Paleobotany. 
MINERAL MAPS. See Maps, Mineral. 

Some headings have entries listed under them but also have cross references to 
other headings of a similar or related nature. Examples are: 

MINERAL DESCRIPTIONS. See also Mineralogy. 
MINERAL DEPOSITS. See al80 Economic geology. 
EcoNoMIC GEOLOGY. For areal, see subheading .Economic geology under the 

states and countries. See also Mineral deposits; the more important 
economic minerals. 

Geographic headings.-The geographic headings are names of countries and 
colonial possessions in North America, the States, territories, and possessions 
of the United States, the provinces of Canada, and well-known physiographic 
areas like the Atlantic Coastal Plain and the Appalachians. Examples of 
geographic headings are: ALABAMA, ALBERTA, CANADA, JAMAICA, MEXICO, 
NEVADA, UNITED STATES. CANADA and UNITED STATES are headings USed to index 
papers covering the whole of these areas or more than two or three States or 
provinces. For example, an article on oil and gas exploration in Manitoba 
would be indexed under MANITOBA but one on western Canada's oil and gas 
potentialities would be indexed only under CAN ADA and not under each province 
discussed in the paper. Similarly, "Feldspar and mica deposits in the south­
eastern United States" would be indexed only under UNITED STATES and not 
under the individual States described. 

Subject headings.-The subject headings deal with the subject of the paper 
rather than the geographic areas. They include, among others, the general sub­
divisions Of geology, SUCh as ECONOMIC GEOLOGY, MINERALOGY, PALEONTOLOGY, 
the phyla and larger classes of animals, such as BRACHIOPODA, MoLLuscA, the 
common economic minerals and metals, such as CoPPER, GoLD, MICA, and SILVER, 
and other geologic entries. A few of the major subject headings and the scope 
of the entries listed under each are : 

3 
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Heading 
Bibliography 
Biography 
Geologic formations 

Entries 

Subject, area, or individual 
Individual names 
Listed by name of formation; only de­

tailed information indexed 
Geologic formations, lists, sec- Area listing of all formation tables and 

tions, tables 
Geologic history 
Geologic maps 
Guidebooks 
History 

Industrial minerals 
Mineral deposits 

Mineral descriptions 
Mineral resources 

Mineralogy 

Oil and gas fields 
Popular and elementary geology 
Rock descriptions 

Surveys 

Systems 

sections 
Area 
Area ; some sketch maps included 
Areas covered by field trips 
History of various organizations or geo­

logical investigations 
Subject or area 
Area ; also includes articles discussing 

origin of minerals or ores 
Mineral name listing 
Area; includes more than one mineral; not 

indexed to individual minerals 
Mineral examinations, origin, etc.; meth-

ods of testing and the like 
Listed by name of field 
Papers written for the layman 
Rock names and areas; restricted to new 

or unusual rocks or detailed descriptions 
Special activities of U.S. Geological Sur­

vey or State and foreign geological 
surveys 

Chemical rock- or mineral-forming sys­
tems; alphabetically by formula or 
name 

Sttbheadings.-Subheadings, in italics and indented two spaces, are used to 
group entries under the geographic headings and under four of the subject 
headings. Subheadings used under geographic headings are: Areas described 
(for general descriptions), .Economic geology, Geologic maps, Ground water, 
Historical geology, Mineralogy, Paleontology, Petrology, Physical geology, 
Physiographic geology. Subheadings are used under the four subject headings 
EARTH, MAPS, PALEONTOLOGY, and TECHNIQUE. Subheadings for EARTH include 
Orust, Interior, and Temperature. Subheadings for MAPs include Aeromagnetic, 
Geophysical, and Mineral. The PALEONTOLOGY subheadings include General and 
the age groups, Cambrian, Ordovician, etc. Subheadings under TECHNIQUE in­
clude Apparatus, Geophysical, Mineralogic, and Petrographic • 

.Entries.-Entries form the main subdivisions of headings and are indented 
four spaces. Entries usually follow a subheading, but where they do not fit un­
der any of the subheadings used, they follow the main heading directly. Under 
both the geographic and subject headings, the entries may be either geographic, 
subject, or a combination of the two. Each entry is followed by the name of the 
author of the paper referring to it. A number following the author's name refers 
to the paper so numbered in the bibliography. Examples of entries under 
geographic and subject headings are as follows : 
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ILLINOIS. 
Economic geology. 

Natural gas, Freeburg pool: Meents, W. F. 
Historica~ geology. 

Coal beds, Pennsylvanian, correlation by spores : Kosanke, R. M. 
Cook Mills area, Mississippian-Pennsylvanian: Whiting, L. L. 

INDEXES. 
Geologic names of North America: Wilson, Druid. 

IRON • 
.Alberta, Peace River area: Kidd, D. J. 
Itabirite, origin of hard hematite: Park, C. F., Jr. 
Mineralizing solutions, ore deposition: Butler, B. S. 
Minnesota, Cook County, titaniferous magnetite: Grout, F. F. 
Pennsylvania, eastern: Gray, C., 1. 
United States, resources: Carr, M. E. S. 
Wisconsin, Ironwood iron-formation, origin: Huber, N. K. 

Use of indew.-In general, if the paper sought deals with a specific mineral 
resource from a specific State, province, or country, it should be found under the 
following entries: (a) the heading for the specific geographic area under the 
subheading Economic geology, and (b) the mineral resource heading with an 
entry under the specific geographic area. For example, a paper on iron deposits 
in Minnesota might be found under : 

MINNESOTA. 
Economic geology. 

Iron, Cook County, titaniferous magnetite: Grout, F. F. 
IRON. 

Minnesota, Cook County, titaniferous magnetite: Grout, F. F. 
However, if a paper discusses iron in a particular State but also covers deposits 
in several other States, there will be no entry under the specific States discussed 
but only under the United States. Thus the index would read in such a case: 

UNITED STATES. 
Economic geology. 

Iron, resources : Carr, M. E. S. 
IRON. 

United States, resources: Carr, M. E. S. 
In other words, papers covering the larger geographic area, of which the area of 
interest is a part, should also be examined for possible supplementary informa­
tion on the particular area under study. 

In the case of subjects and other special types of entry, a similar situation 
holds true. Most mineral names will not be indexed with an individual heading 
but will be found under the headings MINERAL DESCRIPTIONS or MINERALOGY, 
or under the Mineralogy subheading for the geographic area in which they are 
found. In general, items will be included under the larger, more general group 
heading rather than under an individual entry: that is, a special oil field, under 
OIL AND GAS FIELDS ; general papers on aeromagnetic surveys under GEOPHYSICB 
or TECHNIQUE, Geophysical; Ordovician trilobites under TRILOBITA; etc. 





SERIALS 

The following list gives the abbreviated title of periodicals and serials most 
commonly cited in this bibliography. Included also are their complete 
titles, as used in library catalogs and the "Union List of Serials," and the 
place of publication. Periodicals cited only infrequently have been 
omitted from this list, but in the case of those published in foreign 
countries, the place of publication has been included in the citation in the 
bibliography proper. Guidebooks, proceedings, and related types of 
literature prepared for special conferences, congresses, and symposiums 
are not listed here as serials but are cited in the bibliography proper 
under the name of the editor or of the issuing society. 

A.I.M.E. Trans.-American Institute of Mining, Metallurgical, and Petroleum 
Engineers Transactions. New York. 

Acta Crystallographica. Copenhagen. 
Ala. Acad. Sci. J our.-Alabama Academy of Science Journal. Montevallo, Ala. 
Ala. Geol. Survey Inf. Ser.-Alabama Geological Survey Information Series. 

University, Ala. 
Alberta Research Council Bull.; Prelim. Rept.-Alberta Research Council Bul­

letin; Preliminary Report. Edmonton, Alberta. 
Alberta Soc. Petroleum Geologists Jour.-Alberta Society of Petroleum Geolo­

gists Journal. Calgary, Alberta. 
Am. Antiquity-American Antiquity. Washington, D.C. 
Am. Assoc. Petroleum Geologists Bull.-American Association of Petroleum 

Geologists Bulletin. Tulsa, Okla. 
Am. Ceramic Soc. Bull.; Jour.-American Ceramic Society Bulletin; Journal. 

Columbus, Ohio. 
Am. Geol. Inst. Rept.-American Geological Institute Report. Washington, 

D.C. 
Am. Geophys. Union Trans.-American Geophysical Union Transactions. 

Washington, D.C. 
Am. Jour. Botany-American Journal of Botany. Baltimore, Md. 
Am. Jour. Sci.; Radiocarbon Supp.-American Journal of Science; Radiocarbon 

Supplement. New Haven, Conn. 
Am. Malacolog. Union Ann. Rept.-American Malacological Union Annual Re­

port. Buffalo, N.Y. 
Am. Mineralogist-American Mineralogist. Washington, D.C. 
Am. Mus. Nat. History Bull.-American Museum of Natural History Bulletin. 

New York. 
Am. Mus. Novitates-American Museum Novitates. New York. 
Am. Philos. Soc. Proc.-American Philosophical Society Proceedings. Phila­

delphia, Pa. 
Am. Scientist-American Scientist. New Haven, Conn. 
Am. Soc. Civil Engineers Proc., Jour. Hydraulics Div.; Jour. Irrigation and 

Drainage Div.; Jour. Soil Mechanics and Found. Div.; Jour. Waterways 
and Harbors Div.~American Society of Civil Engineers Proceedings, 
Journal of the Hydraulics Division; Journal of the Irrigation and Drain­
age Division; Journal of the Soil Mechanics and Foundations Divi­
sion; Journal of .the Waterways and Harbors Division. New York. 

Am. Soc. Testing Materials Special Tech. Pub.-American Society for Testing 
Materials Special Technical Publications. Philadelphia, Pa. 

Am. Water Works Assoc. Jour.-American ·water Works Association Journal. 
New York. 

Anal. Chemistry-Analytical Chemistry. Washington, D.C. 
Arctic. Montreal, Quebec. 
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Ariz. Bur. Mines Bull., Mineral Technology Ser.-Arizona Bureau of Mines 
Bulletin, Mineral Technology Series. Tucson, Ariz. 

Ariz. Geol. Soc. Digest-Arizona Geological Society Digest. Tucson, Ariz. 
Asoc. Mexicana Geologos Petroleros Bol.-Asociacion Mexicana de Geologos 

Petroleros Boletfn. Mexico, D.F. 
Assoc. Am. Geographers Annals-Association of American Geographers Annals. 

Washington, D.O. 
Assoc. Canadienne-Fran~aise Av. Sci. Annales-Association Oanadienne-Fran­

~aise pour l'Avancement des Sciences Annales. Montreal, Quebec. 
Brigham Young Univ. Research Studies Geology Ser.-Brigham Young Univer­

sity Research Studies Geology Series. Provo, Utah. 
British Columbia Dept. Mines Ann. Rept.; Bull.-British Columbia Department 

of Mines Annual Report; Bulletin. Victoria, British Columbia. 
Bull. Am. Paleontology-Bulletins of American Paleontology. Ithaca, N.Y. 
Oahiers Geographie Quebec-Cahiers de Geographie de Quebec. Quebec, 

Quebec. 
Calif. Dept. Nat. Res., Div. Mines Bull.; Mineral Inf. Service; Special Rept.­

California Department of Natural Resources, Division of Mines Bulletin; 
Mineral Information Service; Special Report. San Francisco, Calif. 

Calif. Dept. Water Res., Div. Res. Plan. Bull.-Oalifornia Department of Water 
Resources, Division of Resources Planning Bulletin. Sacramento, Calif. 

Calif. Oil Fields-California Oil Fields. San Francisco, Calif. 
Calif. Univ. Pubs. Geol. Sci.-California University Publications in Geological 

Sciences. Berkeley, Calif. 
Canada Geol. Survey Bull. ; Geophysics Paper; Map; Mem. ; Paper; Prelim. 

Ser. MaP-Canada Geological Survey Bulletin ; Geophysics Paper; Map ; 
Memoir; Paper; Preliminary Series Map. Ottawa. 

Canada Natl. Mus. Nat. History Paper-Canada National Museum Natural 
History Papers. Ottawa. 

Canadian Alpine Jour.-Oanadian Alpine Journal. Banff, Alberta. 
Canadian Geographer. Manotick, Ontario. 
Canadian Inst. Mining and Metallurgy Trans.-Oanadian Institute of Mining 

and Metallurgy Transactions. Montreal, Quebec. 
Canadian Jour. Botany-Canadian Journal of Botany. Ottawa. 
Canadian Jour. Soil Sci.-Oanadian Journal of Soil Science. Ottawa. 
Canadian Min. Jour.-Oanadian Mining Journal. Gardenvale, Quebec. 
Canadian Min. Metall. Bull.-Oanadian Mining and Metallurgical Bulletin. 

Montreal, Quebec. 
Canadian Mineralogist. Ottawa. 
Canadian Oil and Gas Industries. Gardenvale, Quebec. 
Ciencia. Mexico, D.F. 
Colo. School Mines Mineral Industries Bull. ; Quart.-Oolorado School of Mines 

Mineral Industries Bulletin; Quarterly. Golden, Colo. 
Columbia Univ. Dept. Geology Tech. Rept.-Oolumbia University Department 

of Geology Technical Report. New York. 
Compass-The Compass. Provo, Utah. 
Conn. Geol. Nat. History Survey Quadrangle Rept.-Oonnecticut Geological and 

Natural History Survey Quadrangle Report. Hartford, Conn. 
Copeia. Ann Arbor, Mich. 
Oopenhague Univ., Mus. Mineralogie et Geologie Oommun. Geol.-Oopenhague 

UniversiM, Museum de Mineralogie et de <Mologie Communications GOO­
logiques. Copenhagen. 

Cushman Found. Foram. Research Contr.-Cushman Foundation for Forami­
niferal Research Contributions. Ithaca, N.Y. 

Dansk Geol. Foren. Meddel.-Dansk Geologisk Forening Meddelelser. 
Copenhagen. 

Desert Mag.-Desert Magazine. Palm Desert, Calif. 
Dissert. Abs.-Dissertation Abstracts. Ann Arbor, Mich. 
Earth Science. Chicago, Ill. 
Ecology. Durham, N.C. 
Econ. Geology-Economic Geology. Urbana, Til. 
Edmonton Geol. Soc. Quart.-Edmonton Geological Society Quarterly. Edmon­

ton, Alberta. 
Elisha Mitchell Sci. Soc. Jour.-Elisha Mitchell Scientific Society Journal. 

Chapel Hill, N.C. 
Eng. Hin. Jour.-Engineerlng and Mining Journal. New York. 
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Evolution. Lancaster, Pa. 
Field & Lab.-Field & Laboratory. Dallas, Texas. 
Fla. Acad. Sci. Quart. Jour.-Florida Academy of Sciences Quarterly Journal. 

Gainesville, Fla. 
Fla. Geol. Survey Rept. Inv.; Special Pub.-Florida Geological Survey Report of 

Investigations; Special Publication. Tallahassee, Fla. 
Fla. State Mus., Bioi. Sci. Bull.-Florida State Museum, Biological Sciences Bul­

letin. Gainesville, Fla. 
Ga. Acad. Sci. Bull.-Georgia Academy of Science Bulletin. Emory University, 

Ga. 
Ga. Geol. Survey Bull.-Georgia Geological Survey Bulletin. Atlanta, Ga. 
Ga. Mineral Newsletter-Georgia Mineral Newsletter. Atlanta, Ga. 
Gems and Gemology. Los Angeles, Calif. 
Gems & Minerals. Mentone, Calif. 
Geochimica et Cosmoehimica Acta. New York. 
Geog. Rev.-Geographical Review. New York. 
Geol. Assoc. Canada Proe.-Geological Association of Canada Proceedings. 

Toronto, Ontario. 
Geol. Soe. America Bull. ; Eng. Geology Case Histories ; Proc.-Geological So­

ciety of America Bulletin; Engineering Geology Case Histories; Proceed­
ings. New York. 

Geologram. Bismarck, N.Dak. 
Geonotes. Kingston. 
Geophys. Soc. Tulsa Proc.-Geophysical Society of Tulsa Proceedings. Tulsa, 

Okla. 
Geophysics. Tulsa, Okla. 
GeoTimes. Washington, D.C. 
Gr~nland. Charlottenlund, Denmark. 
Gr~nlands Geol. Unders~gelse Bull. ; Misc. Papers-Gr~nlands Geologiske 

Unders~gelse Bulletin; Miscellaneous Papers. Copenhagen. 
Gulf Coast Assoc. Geol. Socs. Trans.-Gulf Coast Association of Geological So­

cieties Transactions. Houston, Texas. 
Harvard Coli. Mus. Comp. Zoology Bull.-Harvard College Museum of Compara-

tive Zoology Bulletin. Cambridge, Mass. 
Herpetologica. San Diego, Calif. 
Houston Geol. Soc. Bull.-Houston Geological Society Bulletin. Houston, Texas. 
Idaho Bur. Mines and Geology Pamph.-Idaho Bureau of Mines and Geology 

Pamphlet. Moscow, Idaho. 
Ill. State Geol. Survey Circ.; Educ. Ser.; Rept. Inv.-Illinois State Geological 

Survey Circular; Educational Series; Report of Investigations. Urbana, 
Ill. 

Ill. State Water Survey Cooperative Ground-Water Rept.-Illinois State Water 
Survey Cooperative Ground-Water Report. Urbana, Ill. 

Ind. Acad. Sci. Proc.-Indiana Academy of Science Proceedings. Indianapolis, 
Ind. 

Ind. Geol. Survey Circ.; Rept. Progress-Indiana Geological Survey Circular; 
Report of Progress. Bloomington, Ind. 

lng. Civil-lngenieria Civil. Havana. 
Inst. Marine Sci. Pub.-Institute of Marine Science Publications. Port Aransas, 

Texas. 
Internat. Geod. Geophys. Union Assoc. Seismology, Ser. A, Travau:x Sci.-Inter­

national Geodetic and Geophysical Union, Association of Seismology, Serle 
A, Travau:x Scientifiques. Toulouse, France. 

Internat. Ser. Mons. Earth Sci.-International Series of Monographs on Earth 
Sciences. London. 

Iowa Acad. Sci. Proe.-Iowa Academy of Science Proceedings. Des Moines, 
Iowa. 

Iowa State Univ. Sci. and Technology, Eng. Expt. Sta. Bull.-Iowa State Uni­
versity of Science and Technology, Engineering Experiment Station Bu1-
letin. Ames, Iowa. 

Jamaica Geol. Survey Pub.-Jamaica Geological Survey Publication. Kingston. 
Jour. Chem. Physics-Journal of Chemical Physics. Lancaster, Pa. 
Jour. Geol. Education-Journal of Geological Education. Princeton, N.J. 
Jour. Geology-Journal of Geology. Chicago, Ill. 
Jour. Geophys. Research-Journal of Geophysical Research. Washington, D.C. 
Jour. Mammalogy-Journal of Mammalogy. Lawrence, Kans. 
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Jour. Paleontology-Journal of Paleontology. Tulsa, Okla. 
Jour. Petroleum Technology-Journal of Petroleum Technology. Dallas, Texas. 
Jour. Sed. Petrology-Journal of Sedimentary Petrology. Menasha, Wis. 
Kans. Acad. Sci. Trans.-Kansas Academy of Science Transactions. Lawrence, 

Kans. 
Kans. State Geol. Survey Bull.-Kansas State Geological Survey Bulletin. 

Lawrence, Kans. 
Kans. Univ. Paleont. Contr.-Kansas University Paleontological Contributions. 

Lawrence, Kans. 
Ky. Geol. Survey, ser. 10, Inf. Circ.; Special Pub.-Kentucky Geological Survey, 

series 10, Information Circular; Special Publication. Lexington, Ky. 
Limnology and Oceanography. Ann Arbor, Mich. 
Maine Geol. Survey GP. and G. Survey [Maps]; Mineral Res. Reference Map 

Ser.; Special Geol. Studies Ser.-Maine Geological Survey GP. and G. 
Survey [Maps] ; Mineral Resources Reference Map Series; Special Geo­
logic Studies Series. Augusta, Maine. 

Manitoba Dept. Mines and Nat. Res., Mines Br. Pub.-Manitoba Department of 
Mines and Natural Resources, Mines Branch Publication. Winnipeg, 
Manitoba. 

Meddel. om Gr¢nland-Meddelelser om Gr¢nland. Copenhagen. 
Mexico Consejo Rec. Naturales no Renovables Bol.-Mexico Consejo de Recursos 

Naturales no Renovables Boletfn. Mexico, D.F. 
Mexico Univ. Nac., Inst. Geolog!a Bol.; Paleontologia Mexicana-Mexico Uni­

versidad Nacional, Instituto de Geologia Boletin; Paleontologfa Mexicana. 
Mexico, D.F. 

Mich. Acad. Sci. Papers-Michigan Academy of Science, Arts, and Letters, 
Papers. Ann Arbor, Mich. 

Mich. Geol. Survey Progress Rept.-Michigan Geological Survey Progress Re­
ports. Lansing, Mich. 

Mich. Univ. Mus. Paleontology Contr.-Michigan University Museum of Paleon-
tology Contributions. Ann Arbor, Mich. 

Micropaleontology. New York. 
Min. Cong. Jour.-Mining Congress Journal. Washington, D.C. 
Min. Eng.-Mining Engineering. New York. 
Mineral Industries. University Park, Pa. 
Mineral Industries Jour.-Mineral Industries Journal. Blacksburg, Va. 
Mineralogist-The Mineralogist. Portland, Oreg. 
Mines Mag.-Mines Magazine. Denver, Colo. 
Minn. Jour. Sci.-Minnesota Journal of Science. St. Paul, Minn. 
Miss. State Geol. Survey Bull.-Mississippi State Geological Survey Bulletin. 

University, Miss. 
Mo. Geol. Survey and Water Res. Rept. Inv.-Missouri Geological Survey and 

Water Resources Report of Investigations. Rolla, Mo. 
Mont. Bur. Mines and Geology Bull. ; Mem.; Special Pub.-Montana Bureau of 

Mines and Geology Bulletin ; Memoirs ; Special Publication. Butte, Mont. 
N.C. Dept. Conserv. Devel., Div. Mineral Res. Bull.-North Carolina Department 

of Conservation and Development, Division of Mineral Resources Bulletin. 
Raleigh, N.C. 

N. Dak. Geol. Survey Circ.; Ground-Water Studies; Rept. Inv.-North Dakota 
Geological Survey Circular; Ground-Water Studies; Report of Investiga­
tion. Grand Forks, N. Dak. 

N.H. State Plan. Devel. Comm. Mineral Res. Survey-New Hampshire State 
Planning and Development Commission, Mineral Resource Survey. Con­
cord, N.H. 

N.J. Dept. Conserv., Div. Water Policy and Supply Water Res. Circ.-New 
Jersey Department of Conservation and Economic Development, Division 
of Water Policy and Supply Water Resources Circular. Trenton, N.J. 

N. Mex. Bur. Mines and Mineral Res. Bull.; Geol. Map; Scenic Trips Geol. 
Past-New Mexico Bureau of Mines and Mineral Resources Bulletin; 
Geologic Map; Scenic Trips to the Geologic Past. Socorro, N. Mex. 

N.Y. Acad. Sci. Trans.-New York Academy of Sciences Transactions. New 
York. 

N.Y. State Mus. and Sci. Service Bull.-New York State Museum and Science 
Service Bulletin. Albany, N.Y. 

N.Y. Water Power and Control Comm. Bull.-New York Water Power and 
Control Commission Bulletin. Albany, N.Y. 
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Nat. History-Natural History. New York. 
Natl. Acad. Sci. Biog. Mem.-National Academy of Sciences Biographical Mem­

oirs. Washington, D.C. 
Natl. Speleol. Soc. Bull.-National Speleological Society Bulletin. Alexandria, 

Va. 
Naturaliste Canadien. Quebec, Quebec. 
Nature Mag.-Nature Magazine. Washington, D.C. 
Nebr. State Mus. BulL-Nebraska State Museum Bulletin. Lincoln, Nebr. 
Nev. Bur. Mines BulL-Nevada Bureau of Mines Bulletin. Reno, Nev. 
Nicaragua Servicio GeoL Nac. Bot-Nicaragua Servicio Geol6gico Nacional 

Boletrn. Managua. 
Nova Scotia Dept. Mines Ann. Rept.-Nova Scotia Department of Mines Annual 

Report. Halifax, Nova Scotia. 
Ohio Jour. Sci.-Ohio Journal of Science. Columbus, Ohio. 
Oil and Gas J our.-Oil and Gas Journal. Tulsa, Okla. 
Oil in Canada. Winnipeg, Manitoba. 
Oilweek. Calgary, Alberta. 
Okla. Acad. Sci. Proc.-Oklahoma Academy of Science Proceedings. Norman, 

Okla. 
Okla. Geol. Survey Bull.; Circ.-Qklahoma Geological Survey Bulletin; Circular. 

Norman, Okla. 
Okla. Geology Notes-Oklahoma Geology Notes. Norman, Okla. 
Ontario Dept. Mines Ann. Rept. ; GeoL Circ.--Ontario Department of Mines 

Annual Report; Geological Circular. Toronto, Ontario. 
Ontario Fuel Board Ann. Rept.-Ontario Fuel Board Annual Report. Toronto, 

Ontario. 
Ore.-Bin. Portland, Oreg. 
Oreg. Dept. Geology and Mineral Industries Bull.-Oregon Department of 

Geology and Mineral Industries Bulletin. Portland, Oreg. 
Pa. Acad. Sci. Proc.-Pennsylvania Academy of Science Proceedings. Grant­

ham, Pa. 
Pa. Geol. Survey, 4th ser., Bull.; Inf. Circ.-Pennsylvania Geological Survey, 4th 

series, Bulletin; Information Circular. Harrisburg, Pa. 
Pacific Discovery. San Francisco, Calif. 
Pacific Science. Honolulu. 
Panhandle Geonews-The Panhandle Geonews. Amarillo, Texas. 
Petroleum Engineer. Dallas, Texas. 
Petroleum Rev.-Petroleum Review. Houston, Texas. 
Photogrammetric Eng.-Photogrammetric Engineering. Washington, D.C. 
Phys. Rev.-Physical Review. Lancaster, Pa. 
Plateau. Flagstaff, Ariz. 
Producers Monthly. Bradford, Pa. 
Quebec Dept. 1\Iines, Geol. Surveys Br. Geol. Rept.-Quebec Department of 

Mines, Geological Surveys Branch Geological Report. Quebec, Quebec. 
Quebec Dept. Mines, Geol. Surveys Br. Prelim. Rept.; Mineral Deposits Br. 

Prelim. Rept.-Quebec Department of Mines, Geological Surveys Branch 
Preliminary Report; Mineral Deposits Branch Preliminary Report. Que­
bec, Quebec. 

R.I. and Providence Plantations Water Res. Coordinating Board Ground-Water 
Map-Rhode Island and Providence Plantations Water Resources Co­
ordinating Board Ground-Water Map. Providence, R.I. 

R.I. Water Res. Coordinating Board Geol. Bull.-Rhode Island Water Re­
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State Geol. Survey Bull.137, p.175-180, illus., July 1959. 

Agogino, George A. Bee Frankforter, W. D. 

Aguilar, F. See Alvarez del Villar, J. 

Aguilera Herrera, Nicolas. 
Clays from some soils and calcareous sediments from the Yucatan Peninsula 
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table, with discussion, Mar. 1959. 

American Geological Institute. 
GeoScience abstracts. V. 1, nos. 1-12, paged separately, Washington, D.C., 
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3. Time criteria in ore genesis-a revision [abs.]: Econ. Geology, v. 54, no. 7, 
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Anthony, Leo Mark. 
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Appleman, Daniel Everett. See Barton, P. B., Jr., 1. 

Appling, Richard N., Jr. 
Manganese deposits of northeastern Oregon: U.S. Bur. Mines Rept. Inv. 5472, 
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posium on the Rocky Mountain Trench : Canadian Min. Metall. Bull., 
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Armstrong, Richard L. 
Potassium-argon dating of silicates using neutron activation for argon determi­

nation [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1563, 
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geol. map, June 1958 ; revised summary, in Soc. Econ. Paleontologists 
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Liverpool, England, Apr. 24,1959. 

Bailey, Edgar Herbert. 
1. Resources, Chap. 3 of Mercury-a materials survey, by Pennington, J. W.: 

U.S. Bur. Mines Inf. Circ. 7941, p.ll-27, illus., 1959. 
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35-37, 78, 1959. 

Baird, David McCurdy. Bee also Canada G. S., 22. 
1. Geology of Fogo Island map-area, Newfoundland (report and geologic 

map): Canada Geol. Survey Paper 50-22, 56 p. (:j:), 1950; revised, Mem. 
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che Sci. [1959]. 

Bernard, Hugh Allen. 
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adjacent areas, p. 89-91, illus., 1959. 

Berry, Leonard Gascoigne. 
(and Mason, Brian Harold). Mineralogy-concepts, descriptions, determina­
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Beveridge, Alexander James. 
Heavy minerals in lower Tertiary formations in the Santa Cruz Mountains, 

California [abs.]: Dissert. Abs., v. 19, no. 11, p. 2965, May 1959. 
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1. (and Hahn, Glenn Walter). Ground-water map of the Hope Valley quad­

rangle, Rhode Island, showing water-bearing formations and related 
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Recent contributions to the physiography of northern Canada: Zeitschr. Geo­

morphologie, Neue Folge, Band 3, Heft 2, p. 151-174, illus., with French 
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Colorado's ground-water problems--ground water in Colorado: Colo. State 

,univ. Expt. Sta. BulL 504:-S, 28 p., illus., Aug. 1959. 
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2. The geology of Sebago Lake State Park: Maine Geol. Survey State Park 
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v. 10, no. 34, p. 25-32, illus., Oct. 9, 1959. 

Blythe, Jack Gordon. 
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Bolin, Edward John. 
(and Buckmeier, Francis John). [Map] Areal geology of the Sorum quad­

rangle. Scale 1:62,500 (about 1 in. to 1 mi.), with text, Vermillion, 
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illus. [1959]. 

Bond, Walter Lysander. See Kaiser, W. 

Bondam, Jan. 
En beretning om uranundersf<Sgelser pA. Kvanefjeldet ved Narssaq: Grf<Snland, 
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p. 12-14, Feb.-Mar.1959. 

Bossort, Dallas Overton. 
Moose Mountain Field Trip-9th annual field conference, September 9-12, 1959 

[summary]: Alberta Soc. Petroleum Geologists Jour., v. 7, no. 10, p. 243, 
Oct.1959. 

Bostock, Hugh Samuel. See aZso Little, H. W. 
1. Charles Camsell, 1876-1958: Royal Soc. Canada Minutes Proc., 3d ser., v. 53, 

p. 79--84, port., 1959. 
2. (and Rowley, Diana M. R.). Charles Camsell, C.M.G., 1876-1958: Geog. 
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Geol. Survey Prof. Paper 320, p. 13-24, illus., 1959. 

Cadilla, Jose F. 
1. Limestone and marble resources of Puerto Rico : Puerto Rico Dept. Indus. 

Research Mineralogy and Geology Sec. Bull. 3, 62 p. (t), illus., 1958 
[1959]. 

2. Geology of the Carolina clay deposit, Puerto Rico: Puerto Rico Dept. Indus. 
Research Mineralogy and Geology Sec. Bull. 6, viii, 31 p., illus. incl. 
geol. map, 1958 [1959]. 

Cady, Gilbert Haven. See also Schopf, J. M., 1. 
Comments on the proposals for the international glossary of coal petrology 

and petrography as of April 22, 1955: Internat. Comm. Coal Petrology, 
Liege, May 23-25, 1955, Proc., no. 2, p. 74-76, Liege, Belgium, 1956. 

Cady, Wallace Martin. 
Geotectonic relations in northern Vermont and southern Quebec [abs.]: Geol. 

Soc. America Bull., v. 70, no. 12, pt. 2, p. 1577-1578, Dec. 1959. 

Cahn, John Werner. 
A quantitative correction for the Holmes e1fect: Am. Mineralogist, v. 44, nos. 

3-4, p. 435-437, Mar.-Apr.1959. 

Cahoon, Harold P. See Stringham, B. F., 2. 

Cailleux, Andre. See Schneider, H. E. 

Caldwell, Dabney W. 
Glacial lake and glacial marine clays of the Farmington area, Maine-origin 

and possible use as lightweight aggregate : Maine Geol. Survey Special 
Geol. Studies Ser., no. 3, 48 p., illus. incl. geol. map, June 1, 1959. 

Caldwell, Gene Wilson. 
Comanche Peak limestone, in Baylor Geol. Soc., Guide to the mid-Cretaceous 

geology of central Texas, 1958, p. 53-55, 1958. 

California Department of Natural Resources, Division of Mines. 
1. Quartz family minerals: Calif. Dept. Nat. Res., Div. Mines Mineral Inf. 

Service, v.12, no. 4, p.1-5, illus., Apr.1959. 
2. Offshore geology and oil resources: Calif. Dept. Nat. Res., Div. Mines 

Mineral Inf. Service, v. 12, no. 5, p. 1-7, illus. incl. geol. sketch map, 
May 1959. 

3. Geology of northeastern California: Calif. Dept. Nat. Res., Div. Mines Min­
eral Inf. Service, v. 12, no. 6, p. 1-7, illus., June 1959. 

California Department of Water Resources. 
San Dieguito River Investigation-V. 1: Calif. Dept. Water Res. Bull., no. 

72, xviii, 197 p., illus. incl. geol. map, Nov. 1959; V. 2, Appendixes, 1, 
[279] p., tables, Apr.1959. 

California Department of Water Resources, Division of Resources Planning. 
1. Santa Ana River Investigation: Calif. Dept. Water Res., Div. Res. Plan. 

Bull., no. 15, ix, 207 p., ill us. incl. geol. maps, Feb. 1959. 
2. Water quality and water quality problems, Ventura County, V. 1: Calif. 

Dept. Water Res., Div. Res. Plan. Bull., no. 75, xvii, 195 p., illus. 
incl. geol. map, Feb.1959. 

3. Ground water conditions in central and northern California 1957-58: Calif. 
Dept. Water Res., Div. Res. Plan. Bull., no. 77-58, xiv, [406] p., illus., 
Oct.1959. 

Callahan, Joseph Thomas. 
1. (and Kam, William, and Akers, Jay P.). The occurrence of ground water 

in diatremes of the Hopi Buttes area, Arizona: Plateau, v. 32, no. 1, p. 
1-12, ill us., July 1959. 
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2. Jekyll Island-its geology and water resources: Ga. Mineral Newsletter, v. 
12, no. 2, p. 33-89, illus., Fall1959. 

3. Ground-water investigations add to our knowledge of geology [abs.] : Ga. 
Acad. Sci. Bull., v. 17, no. 2, p. 75-76, Apr.1959. 

4. (and Stewart, Joseph William). Geologic and hydrologic properties of 
weathered crystalline rocks in the Piedmont of Georgia [abs.] : Geol. 
Soc. America Bull., v. 70, no. 12, pt. 2, p. 1758-1759, Dec. 1959. 

Callomon, J. H. 
The ammonite zones of the Middle Jurassic beds of East Greenland: Geol. Mag., 

v. 96, no. 6, p. 505-513, illus., Hertford, England, Nov.-Dec. 1959. 

Cameron, A. G. W. 
The origin of the elements, [Chap.] 4 in V. 3 of Ahrens, L. H., and others, eds., 

Physics and chemistry of the earth, p. 199-223, illus., 1959. 

Cameron, Cornelia Clermont. 
Geology of Lebanon [Va.]: Atlantic Naturalist, v. 14, no. 1, p. 22-29, illus., 

Jan.-Mar.1959. 
Cameron, Eugene Nathan. See also Bailey, S. W.; Warner, L.A. 

The study of opaque minerals in reflected light: Am. Soc. Testing Materials 
Special Tech. Pub., no. 257, p. 39-75, illus., Nov. 1959. 

Camp, Charles Lewis. 
Memorial to Frank Elmer Peabody (1914-1958): Geol. Soc. America Proc. 

1958, p.165-167, port., Sept.1959. 

Campbell, Arthur Byron. 
Precambrian-Cambrian unconformity in northwestern Montana and northern 

Idaho [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1776, Dec. 
1959. 

Campbell, Finley Alexander. 
The geology of Torbrit Silver Mine [British Columbia]: Econ. Geology, v. 54, 

no. 8, p.1461-1495, illus., Dec.1959. 

Campbell, George Graham. 
Mining in Nova Scotia: Canadian Geog. Jour., v. 59, no. 1, p. 3-13, illus. incl. 

geol. map, July 1959. 

Campbell, James Donald. 
Bn echelon folding: Econ. Geology, v. 53, no. 4, p. 448-472, illus., June-July 

1958; discussion by F. Mendelsohn, v. 54, no. 3, p. 505-509, illus., May 
1959. 

Campbell, James H. See Hapgood, C. H. 

Campbell, John Morgan. 
Engineering analysis, Pt. 2 of Oil property evaluation, by author. p. 119-404, 

illus., Englewood Cliffs, N.J., Prentice-Hall, 1959. 

Campbell, K. S. W. 
The type species of three upper Palaeozoic punctate spiriferoids: Palaeontol-

ogy, v.1, pt. 4, p. 351-363, illus., London, Jan.1959. 

Campbell, Russell B. See Parker, Mary C. 

Campbell, Russell Harper. Bee Kachadoorian, R. ; Lewis, R. Q., Sr., 2-5. 

Campbell, William Joseph. Bee Thatcher, J. w. 
Canada Department of Mines and Technical Surveys, Mines Branch. 

(and Canada Geological Survey). Canada-principal mining areas and pro­
ducing mines: Canada Geol. Survey Map 900A, 2d ed., scale 1 :7,603,200 
( 1 in. to 120 mi.), 1952 ; 3d ed., 1953 ; 4th ed., 1954 ; 5th ed., with title, 
Canada-principal mineral areas, 1955; 6th ed., 1956; 7th ed., 1957; 8th 
ed., 1958; 9th ed., 1959; originally published 1947. 
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Canada Dominion Observatories. 
Gravity anomaly map of Canada (to end of 1956). Scale 1:6,336,000 (1 in. to 

100 mi.), Ottawa, 1957. 

Canada Geological Survey. See also Canada Dept. Mines and Tech. Surveys 
MinesBr. 

1. Alberta, showing oil and gas fields and potential oil and gas areas. Map 
1039A [1st ed.], scale 1:1,267,200 (1 in. to 20 mi.), 1952; [2d ed.] 1953; 
3d ed., with title, Alberta and northeastern British Columbia, showing 
oil and gas fields and oil and gas discoveries, 1956 ; 4th ed., 1957 ; 5th ed., 
1958 ; 6th ed., 1959. 

2. Saskatchewan, showing oil and gas fields and potential oil and gas areas. 
Map 1044A [1st ed.], scale 1:1,267,200 (1 in. to 20 mi.), 1954; 2d ed. with 
title, Saskatchewan and western Manitoba, showing oil and gas fields 
and oil and gas discoveries, 1956; 3d ed., 1957 ; 4th ed., 1958; 5th ed., 1959. 

8. Metallogenic map-molybdenum in Canada. Map 1045A-M3, scale 
1:7,603,200 (1 in. to 120 mi.), with explanatory notes, data compiled by 
F. M. Vokes, 1959. 

4. Metallogenic map-iron in Canada. Map 1045A-M4, scale 1 :7,603,200 (1 
in. to 120 mi.), with explanatory notes, data compiled by G. A. Gross, 
1959. 

5. Surficial geology, Lindsay-Peterborough area, Durham, Peterborough, Vic­
toria, Northumberland, and Ontario counties, Ontario. Map 1050A, 
scale 1:126,720 (1 in. to 2 mi.), geology by C. P. Gravenor, 1959. 

6. Physiographic divisions, ~indsay-Peterborough area, Durham, Peter­
borough, Victoria, Northumberland, and Ontario counties, Ontario. 
Map 1051A, scale 1:126,720 (1 in. to 2 mi.), geology by C. P. Gravenor, 
1959. 

7. Cumberland Sound, Baffin Island, District of Franklin, Northwest Terri­
tories. Map 1061A, scale 1 : 506,880 ( 1 in. to 8 mi.), geol. map with 
descriptive notes, geo,logy by G. C. Riley, 1959. 

8. Victoria-Vancouver, British Columbia. Map 1069A, scale 1:506,880 (1 in. 
to 8 mi.), geol. map, geology compiled by H. M. A. Rice, 1959. 

9. Aeromagnetic map, Boyd Lake, District of Mackenzie, Northwest Terri­
tories. Map 1078A, scale 1:253,440 (1 in. to 4 mi.), with descriptive 
notes, 1959. 

10. Snegamook Lake, coast of Labrador, Newfoundland. Map 1079A, scale 
1:253,440 (1 in. to 4 mi.), geol. map with descriptive notes, geology by 
W. F. Fahrig, 1959. 

11. Aeromagnetic map, Wholdaia Lake East, District of Mackenzie, Northwest 
Territories. Map 1080A, scale 1:253,440 (1 in. to 4 mi.), with descrip­
tive notes, 1959. 

12. Geology, Musquash-Charlotte, Kings, and Saint John counties, New 
Brunswick. Map 1084A, scale 1:63,360 (1 in. to 1 mi.), with descrip­
tive notes, geology by F. J. Alcock, 1959. 

13. Aeromagnetic map series, scale 1 : 63,360 ( 1 in. to 1 mi.), Geophysics 
Papers published in 1959 as follows: 

No. 726, Gimby Lake, Manitoba. 
727, Samson Lake, Manitoba. 
728, Morand Lake, Manitoba. 
729, Clisby Lake, Manitoba. 
780, Sprott Lake, Manitoba. 
731, Nicklin Lake, Manitoba. 
732, Bain Lake, Manitoba. 
733, Salt River, Northwest Territories. 
734, Tethul River, Northwest Territories. 
735, Copp Lake South, Northwest Territories. 
736, Buffalo Lake South, Northwest Territories. 
737, Buffalo Lake West, Northwest Territories. 
738, Buffalo Lake North, Northwest Territories. 
739, Copp Lake North, Northwest Territories. 
740, Sass River, Northwest Territories. 
741, Lake of the Grave, Northwest Territories. 
742, Hawkes Lake, Northwest Territories. 
743, Deschaine Lake, Northwest Territories. 
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744, Needle Lake, Northwest Territories. 
745, Lobstick Creek, Northwest Territories. 
746, Higgins Lake, Northwest Territories. 
747, Klewi River, Northwest Territories. 
7 48, Le Grand Detour, Northwest Territories. 
750, Fredericton Junction, New Brunswick. 
751, Fredericton, New Brunswick. 
752, Grand Lake, New Brunswick. 
753, Minto, New Brunswick. 
754, Chipman, New Brunswick. 
755, Salmon River Road, New Brunswick. 
756, Boiestown, New Brunswick. 
757, Blackville, New Brunswick. 
758, Newcastle, New Brunswick. 
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14. [Map] Aeromagnetic survey across the Cordillera, from the Pacific Ocean 
to Lethbridge, Alberta, adjacent to the 49th parallel : Canada Geol. 
Survey [Geophysics Paper] 749, scale 1:253,440 (1 in. to 4 mi.), with 
explanatory notes, 1959. 

15. Aeromagnetic series, index to map sheets, Sheet nos. 2-6 [1959]. 
16. Fury and Hecla Strait, District of Franklin, Northwest Territories: Can­

ada Geol. Survey Prelim. Ser. Map 3-1958, scale 1:506,880 (1 in. to 
8 mi.), geol. map with descriptive notes, geology by R. G. Blackadar, 
1958. 

17. Foxe Basin North, District of Franklin, Northwest Territories: Canada 
Geol. Survey Prelim. Ser. Map 4-1958, scale 1:506,880 (1 in. to 8 mi.), 
geol. map with deseriptive notes, geology by R. G. Blackadar, 1958. 

18. Baie Verte, White Bay and Green Bay districts, Newfoundland: Canada 
Geol. Survey Prelim. Ser. Map 10-1958, scale 1: 63,360 (1 in. to 1 mi.), 
geol. map with descriptive notes, geology by E. R. W. Neale, 1958. 

19. Napadogan, York county, New Brunswick: Canada Geol. Survey Prelim. 
Ser. Map 11-1958, scale 1: 63,360 (1 in. to 1 mi.), geol. map with descrip­
tive notes, geology by W. H. Poole, 1958. 

20. Uranium City, Saskatchewan, Sheet 7: Canada Geol. Survey Prelim. Ser. 
Map 12-1958, scale 1:9600 (1 in. to 800ft.), geol. map with descriptive 
notes, geology by L. P. Tremblay, 1959. 

21. Surfical geology, Fort Macleod, west of 4th meridian, Alberta: Canada 
Geol. Survey Prelim. Ser. Map 21-1958, scale 1:253,440 (1 in. to 4 mi.), 
with descriptive notes, geology by A. M. Stalker, 1959. 

22. Nippers Harbour, Newfoundland: Canada Geol. Survey Prelim. Ser. Map 
22-1958, scale 1:63,360 (1 in. to 1 mi.), geol. map with descriptive 
notes, geology by D. M. Baird and E. R. W. Neale, 1959. 

23. La Grande-Lac Bienville, New Quebec: Canada Geol. Survey Prelim. Ser. 
Map 23-1958, scale 1:506,880 (1 in. to 8 mi.), geol. map with descriptive 
notes, geology by w. W. Heywood, S. E. Brett, K. L. Currie, and K. E. 
Eade, 1959. 

24. Canal Flats, Kootenay district, British Columbia : Canada Geol. Survey 
Prelim. Ser. Map 24-1958, scale 1:63,360 (1 in. to 1 mi.), geol. map 
with sections and descriptive notes, geology by G. B. Leech, 1959. 

25. Carroll Lake {east half), Kenora district, Ontario: Canada Geol. Survey 
Prelim. Ser. Map 25-1958, scale 1: 253,440 (1 in. to 4 mi.), geol. map 
with descriptive notes, geology by E. H. M. Chown, 1959. 

26. Deer Lake (east half), Kenora district, Ontario : Canada Geol. Survey 
Prelim. Ser. Map 26-1958, scale 1:253,440 (1 in. to 4 mi.), geol. map 
with descriptive notes, geology by L. D. Kirwan, 1959. 

27. Geology, Lake Harbour, Baffin Island, District of Franklin, Northwest 
Territories : Canada Geol. Survey Prelim. Ser. Map 29-1958, scale 
1:63,360 (1 in. to 1 mi.), with descriptive notes, geology by W. L. 
Davison, 1959. 

28. Geology, Flathead, British Columbia and Alberta : Canada Geol. Survey 
Prelim. Ser. Map 1-1959, scale 1:63,360 (1 in. to 1 mi.), with sections 
and descriptive notes, geology by R. A. Price and D. U. Wise, 1959. 

29. Geology, Northern Indian Lake, Manitoba: Canada Geol. Survey Prelim. 
Ser. Map 2-1959, scale 1 : 253,440 ( 1 in. to 4 mi.), with descriptive notes, 
geology by R. A. Kretz, 1959. 
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30. Geology, Chedabucto Bay, Guysborough and Richmond counties, Nova 
Scotia: Canada Geol. Survey Prelim. Ser. Map 3-1959, scale 1: 63,360 
(1 in. to 1 mi.), with descriptive notes, geology by I. M. Stevenson, 1959. 

31. Geology, Foxe Peninsula (eastern part) , Baffin Island, District of Frank­
lin, Northwest Territories: Canada Geol. Survey Prelim. Ser. Map 
4-1959, scale 1:253,440 (1 in. to 4 mi.), with descriptive notes, geology 
by W. L. Davison, 1959. 

32. Geology, Carbondale River, Alberta and British Columbia: Canada Geol. 
Survey Prelim. Ser. Map 5-1959, scale 1:63,360 (1 in. to 1 mi.), with 
sections and descriptive notes, geology by D. K. Norris, 1959. 

33. Mount Wright, Quebec-Newfoundland: Canada Geol. Survey Prelim. Ser. 
Map 6-1959, scale 1:253,440 (1 in. to 4 mi.), geol. map with descrip­
tive notes, geology by S. Duffell and R. A. Roach, 1959. 

34. Chutine, Cassiar district, British Columbia: Canada Geol. Survey Prelim. 
Ser. Map 7-1959, scale 1:253,440 (1 in. to 4 mi.), geol. map with de­
scriptive notes, geology by J. G. Souther, 1959. 

35. Geology, Penylan Lake-Firedrake Lake, District of Mackenzie, Northwest 
Territories: Canada Geol. Survey Prelim. Ser. Map 8--1959, scale 
1:253,440 (1 in. to 4 mi.), with descriptive notes, geology by F. C. 
Taylor, 1959. 

36. Geology, Wholdaia Lake West, District of Mackenzie, Northwest Terri­
tories: Canada Geol. Survey Prelim. Ser. Map 9-1959, scale 1:253,440 
(1 in. to 4 mi.), with descriptive notes, geology by F. C. Taylor, 1959. 

37. Geology, Nonacho Lake, District of Mackenzie, Northwest Territories: 
Canada Geol. Survey Prelim. Ser. Map 10-1959, scale 1:253,440 (1 in. 
to 4 mi.), with descriptive notes, geology by F. C. Taylor, 1959. 

38. Geology, Cape Dorset, Baffin Island, District of Franklin, Northwest Terri­
tories: Canada Geol. Survey Prelim. Ser. Map 11-1959, scale 1:126,720 
(1 in. to 2 mi.), with descriptive notes, geology by R. G. Blackadar, 
1959. 

39. Geology, Quesnel, Cariboo district, British Columbia: Canada Geol. Survey 
Prelim. Ser. Map 12-1959, scale 1: 253,440 (1 in. to 4 mi.), with descrip­
tive notes, geology by H. W. Tipper, 1959. 

40. Ellef Ringnes, Around Ringnes, Cornwall and Lougheed Islands, District 
of Franklin, Northwest Territories: Canada Geol. Survey Prelim. Ser. 
Map 14-1959, scale 1:506,880 (1 in. to 8 mi.), geol. map, geology by 
W. W. Heywood, 1959. 

41. Surficial geology, Battleford, west of 3rd meridian, Saskatchewan: Canada 
Geol. Survey Prelim. Ser. Map 15-1959, scale 1:253,440 (1 in. to 4 mi.), 
with descriptive notes, geology by B. G. Craig, 1959. 

42. Geology, Fleur de Lys, Newfoundland: Canada Geol. Survey Prelim. Ser. 
Map 16-1959, scale 1:63,360 (1 in. to 1 mi.), with descriptive notes, 
1959. 

43. Geology, Marion Lake, Quebec-Newfoundland: Canada Geol. Survey 
Prelim. Ser. Map 17-1959, scale 1:63,360 (1 in. to 1 mi.), with descrip­
tive notes, geology by J. A. Donaldson, 1959. 

44. Geology, Bathurst islands group, District of Franklin, Northwest Terri­
tories: Canada Geol. Survey Prelim. Ser. Map 18-1959, scale 1:506,880 
(1 in. to 8 mi.), 1959. 

45. Geology, northern Prince of Wales, Somerset and northwesternmost Baffin 
Islands, District of Franklin, Northwest Territories: Canada Geol. 
Survey Prelim. Ser. Map 19-1959, scale 1:506,880 (1 in. to 8 mi.), 1959. 

46. Geology, Devon Island, District of Franklin, Northwest Territories: 
Canada Geol. Survey Prelim. Ser. Map 20-1959, scale 1:506,880 (1 in. to 
8 mi.), with notes, 1959. 

47. Geology, southern Ellesmere, Graham, and North Kent Islands, District of 
Franklin, Northwest Territories: Canada Geol. Survey Prelim. Ser. 
Map 21-1959, scale 1:506,880 (1 in. to 8 mi.), with notes, 1959. 

48. Geology, Burgeo-Ramea, Newfoundland: Canada Geol. Survey Prelim. 
Ser. Map 22-1959, scale 1:253,440 (1 in. to 4 mi.), with descriptive 
notes, geology by G. C. Riley, 1959. 

49. Geology, Echo Lake, district of Algoma, Ontario: Canada Geol. Survey 
Prelim. Ser. Map 23-1959, scale 1:63,360 (1 in. to 1 mi.), with descrip­
tive notes, geology by M. J. Frarey, 1959. 
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50. Surficial geology, Grand Falls-Madawaska and Victoria counties, New 
Brunswick: Canada Geol. Survey Prelim. Ser. Map 24-1959, scale 
1:63,360 (1 in. to 1 mi.), with descriptive notes, geology by H. A. Lee, 
1959. 

51. Geochemistry, zinc in stream sediments, northern mainland of Nova 
Scotia: Canada Geol. Survey Prelim. Ser. Map 25-1959, 2 sheets, scale 
1 :253,440 (1 in. to 4 mi.), 1959. 

52. Geochemistry, lead in stream sediments, northern mainland of Nova 
Scotia: Canada Geol. Survey Prelim. Ser. Map 26-1959, 2 sheets, scale 
1 :253,440 ( 1 in. to 4 mi.) , 1959. 

53. Geochemistry, copper in stream sediments, northern mainland of Nova 
Scotia: Canada Geol. Survey Prelim. Ser. Map 27-1959, 2 sheets, scale 
1:253,440 (1 in. to 4 mi.), 1959. 

54. Geology, Westport-Leeds, Frontenac and Lanark counties, Ontario: 
Canada Geol. Survey Prelim. Ser. Map 28-1959, scale 1:63,360 (1 in. to 
1 mi.), with descriptive notes, geology by M. E. Wilson, G. M. Brownell, 
and H. R. Wynne-Edwards, 1959. 

55. Geology, Tetsa River, Peace River district, British Columbia: Canada 
Geol. Survey Prelim. Ser. Map 29-1959, scale 1:63,360 (1 in. to 1 mi.), 
with sections and descriptive notes, geology by B. R. Pelletier, 1959. 

56. Geology, Mesa Lake, District of Mackenzie, Northwest Territories: Canada 
Geol. Survey Prelim. Ser. Map 30-1959, scale 1:63,360 (1 in. to 1 mi.), 
with descriptive notes, geology by J. V. Ross, 1959. 

57. Geochemistry, heavy metals in stream sediments, northern mainland of 
Nova Scotia: Canada Geol. Survey Prelim. Ser. Map 33-1959, 2 sheets, 
scale 1 :253,440 ( 1 in. to 4 mi.), 1959. 

58. Surficial geology, Aroostook, Victoria county, New Brunswick: Canada 
Geol. Survey Prelim. Ser. Map 34-1959, scale 1:63,360 (1 in. to 1 mi.), 
with sections and descriptive notes, geology by H. A. Lee, 1959. 

59. Geology, Axel Heiberg and Stor Islands, District of Franklin, Northwest 
Territories: Canada Geol. Survey Prelim. Ser. Map 36-1959, scale 
1 :506,880 ( 1 in. to 8 mi.), 1959. 

60. Geology, Woodstock-Fredericton-York, Carleton, Sunbury and North­
umberland counties, New Brunswick: Canada Geol. Survey Prelim. Ser. 
Map 37-1959, scale 1: 126,720 (1 in. to 2 mi.), with descriptive notes, 
geology compiled by F. D. Anderson and W. H. Poole, 1959. 

61. Geology, Milliken Lake, Saskatchewan, Sheet 1: Canada Geol. Survey 
Prelim. Ser. Map 38-1959, scale 1:9600 (1 in. to 800ft.), with descriptive 
notes, geology by C. K. Bell, 1959. 

62. Surficial geology, Grondines-Champlain, Portneuf, Lotbiniere and Nicolet 
counties, Quebec: Canada Geol. Survey Prelim. Series Map 41-1959, 
scale 1: 63,360 (1 in. to 1 mi.), with descriptive notes and section, 
geology by P. F. Karrow, 1959. 

63. Surficial geology, Yamaska-Yamaska, Nicolet, Maskinonge, Richelieu, 
Berthier and St. Maurice counties, Quebec: Canada Geol. Survey Prelim. 
Ser. Map 43-1959, scale 1:63,360 (1 in. to 1 mi.), with descriptive notes, 
geology by N. R. Gadd, 1959. 

64. (and others). Helicopter operations of the Gt>ological Survey of Canada: 
Canada Geol. Survey Bull. 54, xi, 60 p., illus., 1959. Includes chapters 
by several authors which are not cited individually. 

Canadian Institute of Mining and Metallurgy. 
Symposium on saturation prospecting: Canadian Min. Metall. Bull., no. 561, 

p. 31-60, illus., Jan.1959. Contains papers by several authors which are 
cited individually. 

Cann, Ross. See Kornicker, L. S., 1. 

Canney, Frank Cogswell. See also Hawkins, D. B., 1. 
1. Geochemical study of soil contamination in the Coeur d'Alene district, Sho­

shone County, Idaho: Min. Eng., v. 11, no. 2, p. 205-210, illus., Feb. 1959. 
2. Soil sampling as a guide to ore in the copper belt of Vermont [abs.]: Min. 

Eng., v.11, no.l, p. 40, Jan.1959. 

Cannon, Helen Leighton. 
Biogeochemical relations in the Thompson district, Grand County, Utah [abs.]: 

Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1578, Dec. 1959. 
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Cannon, Ralph Smyser, Jr. 
(and Pierce, Arthur Preble, and Antweiler, John Christian). The significance 

of lead isotopes to problems of ore genesis [abs.]: Econ. Geology, v. 54, 
no. 7, p. 1344, Nov. 11}59; Geol. Soc. America Bull., v. 70, no. 12, pt. 2, 
p. 1578, Dec. 1959. 

Cannon, Robert L. See West Texas Geol. Soc. 

Canright, James Edward. 
Fossil plants of Indiana: Ind. Geol. Survey Rept. Progress, no. 14, 45 p., illus., 

Aug.1959. 

Cantrell, Ralph Bernard. 
(and Montgomery, James Campbell, and Woodard, A. E.). Heterostegina reef 

on Nash and other piercement salt domes in northwestern Brazoria 
County, Texas : Gulf Coast Assoc. Geol. Socs. Trans., v. 9, p. 59-62, 
illus., 1959. 

Cantwell, Thomas. 
(and Hawkes, Herbert Edwin, Jr., and Rasmussen, N.C.). Nuclear detector for 

beryllium minerals: Min. Eng., v. 11, no. 9, p. 938--940, illus., Sept. 1959. 

Caraway, W. Hodge. See Aune, Q. A. 

Carbonneau, Come. 
Richard-Gravier area, Gaspe peninsula: Quebec Dept. Mines, Geol. Surveys Br. 

Geol. Rept. 90, iii, 63 p., illus. incl. geol. map, 1959 ; also French ed. 

Carder, Dean Samuel. 
Seismic-wave travel times from nuclear explosions, Pt. 2 [abs.]: Geol. Soc. 

America Bull., v. 70, no. 12, pt. 2, p. 1712, Dec. 1959. 

Care, John Lorraine. 
(and Brooks, Lee, and Wallace, Charles H.). Geophysical case history of the 

Engel pool, in Hambleton, W. H., ed., Symposium on geophysics in 
Kansas: Kans. State Geol. Survey Bull. 137, p. 281-286, illus., July 1959. 

Carey, Byrl D., Jr. 
Geology of the Rattlesnake Hills Tertiary volcanic field, Natrona County, 

Wyoming [abs.]: Wyo. Univ. Pub., v. 23, no. 5, p. 60-61, July 15, 1959. 

Carey, Samuel Warren. 
North-south asymmetry of the earth's figure: Science, v. 130, no. 3381, p. 978-
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1959. 

Clark, David Leigh. 
1. Conodonts from the Triassic of Nevada and Utah: Jour. Paleontology, v. 33, 
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2. (and Kullerud, Gunnar). Iron-rich portion of the system Fe-Ni-S [abs.]: 

Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1581, Dec. 1959. 
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2. (and Burwash, Ronald Allan McLean). Geophysical and petrological 
study of Precambrian of central Alberta, Canada : Am. Assoc. Petroleum 
Geologists Bull., v. 43, no. 4, p. 790-806, illus., Apr. 1959. 

3. The earth's currents as a new geophysical tool [abs.]: Oilweek, v. 9, no. 50, 
p.29-30,Jan.30,1959. 

Garner, Bessie Filmore. 
Interpretation of globally distributed anastomosing channel drainages [abs.]: 

Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1607, Dec. 1959. 

Garrels, Robert Minard. S·ee al8o Christ, C. L., 3; Silman, J. A.; Weeks, A. D., 1. 
1. Geochemistry of "sandstone type" uranium deposits, in V. 2 of Advances 

in nuclear ·engineering: Nuclear Eng. and Sci. Cong., 2d, Philadelphia, 
Proc. 2d Conf., p. 288-293, illus., 1957. 

2. (and Larsen, Esper Signius, 3d, compilers). Geochemistry and mineralogy 
of the Colorado Plateau uranium ores: U.S. Geol. Survey Prof. Paper 
320, v, 236 p., illus., 1959. Includes papers by numerous authors which 
are cited individually. 
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3. (and Christ, Charles L.). Behavior of uranium minerals during oxida­
tion, Pt. 6 of Garrels and Larsen, compilers, Geochemistry and min­
eralogy of the Colorado Plateau uranium ores: U.S. Geol. Survey Prof. 
Paper 320, p. 81-89, ill us., 1959. 

4. (and Pommer, Alfred Michael). Some quantitative aspects of the oxida­
tion and reduction of ores, Pt. 14 of Garrels and Larsen, compilers, 
Geochemistry and mineralogy of the Colorado Plateau uranium ores: 
U.S. Geol. Survey Prof. Paper 320, p. 157-164, illus., 1959. 

5. (and others). Detailed chemical and mineralogical relations in two va­
nadium-uranium ores, Pt. 15 of Garrels and Larsen, compilers, Geo­
chemistry and mineralogy of the Colorado Plateau uranium ores: U.S. 
Geol. Survey Prof. Paper 320, p. 165-184, illus., 1959. 

6. Rates of geochemical reactions at low temperatures and pressures, in 
Abelson, P. H., ed., Researches in geochemistry, p. 25-37, illus., 1959. 

7. (and Howard, Peter F.). Reactions of feldspar and mica with water at 
low temperature and pressure, in Swineford, A., ed., Clays and clay 
minerals: Internat. Ser. Mons. Earth Sci., v. 2, p. 68-88, illus., 1959. 

8. (and Thompson, Mary Eleanor, and Siever, Raymond). Solubility of car­
bonates in sea water-control by carbonate complexes [abs.]: Geol. 
Soc. America Bull., v. 70, no. 12, pt. 2, p. 1608, Dec. 1959. 

Garrett, Arthur Angus. See Poland, J. F., 1. 

Garrett, Donald Everett. See Carpenter, L. G. 

Garrison, Lowell E. 
Miocene Foraminifera from the Temblor formation north of Coalinga, Cali­

fornia: Jour. Paleontology, v. 33, no. 4, p. 662-669, illus., July 1959. 

Gartland, Robert. See Holsaert, E. 

Gary, George LeRoy. 
(and Matthews, Robert A.). Mineral exhibit: Calif. Dept. Nat. Res., Div. 

Mines Mineral Inf. Service, v. 12, no. 9, p. 1-11, illus., Sept. 1959. 

Garza, Sergio. 
(and Wesselman, John B.). Geology and ground-water resources of Winkler 

County, Texas: Texas Board of Water Engineers Bull. 5916, 200 p., illus. 
incl. geol. sketch map, Nov.1959. 

Gast, Paul Werner. 
1. (and Kulp, John Laurence, and Long, Leon Eugene). Absolute age of early 

Precambrian rocks in the Bighorn Basin of Wyoming and Montana, and 
southeastern Manitoba : Am. GeQphys. Union Trans., v. 39, no. 2, p. 
322-334, illus. incl. geol. sketch maps, Apr. 1958; discussion by F. W. 
Osterwald, Jour. Geophys. Research, v. 64, no. 2, p. 269-270, Feb. 1959; 
reply by authors, no. 9, p.1344-1345, Sept.1959. 

2. Precambrian ages in the northern Cordilleran region [U.S.] [abs.]: Minn. 
Univ. Center Continuation Study Inst. Lake Superior Geology, 5th Ann. 
Mtg., Apr. 13-14,1959, p. 8(:j:) [1959]. 

3. The rubidium-strontium age of stone meteorites [abs.]: Jour. Geophys. 
Research, v. 64, no. 8, p.l103, Aug.1959. 

Gastil, Russell Gordon. See Knowles, D. M. 

Gates, Gary Rickey. See al80 Droste, J. B., 4. 
Clay mineral composition of borate deposits and associated strata at Boron, 

California: Science, v.130, no. 3367, p.102, July 10, 1959. 

Gates, George L. See Aune, Q. A. 

Gates, Olcott. 
Breccia pipes in the Shoshone Range, Nevada: Econ. Geology, v. 54, no. 5, 

p. 790-815, illus. incl. geol. map, Aug.1959. 

Gates, Robert. 
Major clay basins of the west coast [Calif.][abs.]: Min. Eng., v. 11, no. 1, 

p. 39, Jan. 1959. 
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Gates, Robert Maynard. See also Rodgers, J., 1. 
Bedrock geology of the Roxbury quadrangle, Connecticut: U.S. Geol. Survey 

Geol. Quadrangle Map GQ 121, scale 1:24,000 (1 in. to 2000 ft.), with 
text, 1959. 

Gaucher, Edwin H. S. See also Brummer, J. J. 
Preliminary report on the southeast quarter of Roy township, Abitibi-East 

electoral district: Quebec Dept. Mines, Mineral Deposits Br. Prelim. 
Rept., no. 379, 12 p. ( :j:), ill us. incl. geol. map, 1959; also French ed. 

Gault, Hugh Richard. 
Mineral resources, Chap. 6 of Willard, B., Geology and mineral resources of 

Bucks County, Pennsylvania: Pa. Geol. Survey, 4th ser., Bull. C 9, 
p.185-218, illus., with sections by J. H. Goth, Jr. and E. W. Tooker, 1959. 

Gay, P. See Bown, M.G. 

Gay, Thomas E., Jr. See Engel, R. L. H. 

Gazin, Charles Lewis. 
1. Paleontological exploration and dating of the early Tertiary deposits in 

basins adjacent to the Uinta Mountains [Utah-Wyo.-Colo.], in Inter­
mountain Assoc. Petroleum Geologists, Guidebook, lOth Ann. Field Conf. 
1959, p. 131-138, illus., 1959. 

2. Early Tertiary Apheliscus and Phenacodaptes as pantolestid insectivores : 
Smithsonian Misc. Con., v. 139, no. 7, 7 p., illus., Aug. 12, 1959. 

Geis, Darlene. 
Dinosaurs and other prehistoric animals. 105 p., illus., New York, Grosset 

& Dunlap, 1959. 

Geist, Otto William. 
Vertebrate paleontological reconnaissance of the Old Crow River area, Yukon 

Territory, Canada [abs.]: Alaskan Sci. Conf., 6th-7th, 1955-56, Proc., 
p. 77 [1959]. 

Geller, Seymour. 
1. (and Miller, Charles Edward). The synthesis of uvarovite: Am. Mineralo­

gist, v. 44, nos. 3-4, p. 445-446, table, Mar.-Apr. 1959. 
2. (and Miller, Charles Edward). Substitution of Fe8+ for Al1+ in synthetic 

spessartite: Am. Mineralogist, v. 44, nos. 5-6, p. 665-667, May-June 1959. 
3. (and Mitchell, D. W.). Rare earth ion radii in the iron garnets: Acta 

Crystallographica, v. 12, pt. 11, p. 936, Nov. 10, 1959. 
4. (and Miller, Charles Edward). Silicate garnet-yttrium-iron garnet solid 

solutions: Am. Mineralogist, v. 44, nos. 11-12, p. 1115-1120, illus., Nov.­
Dec.1959. 

Gems & Minerals. 
The San Andreas fault [Calif.]: Gems & Minerals, no. 258, p. 40-48 incl. ads., 

ill us., Mar. 1959. 

Gendron, Norman J. 
Mounting of geological specimens in clear, cold setting plastic: Econ. Geology, 

v. 54, no. 2, p. 308-310, 1llus., Mar.-Apr.1959. 

Geological Society of America. 
(Carter, Randall Bruce, chairman, and others). Guidebook for field trips, 

Pittsburgh Meeting, 1959--Field Trip no. 1, Structure and stratigraphy 
in central Pennsylvania and the anthracite region; no. 2, The Penn­
sylvanian of western Pennsylvania; no. 3, Monongahela series, Pennsyl­
vanian system, and Washington and Greene series, Permian system, 
of the Appalachian basin; no. 4, Mineral deposits of eastern Pennsyl­
vania; no. 5, Glacial geology of northwestern Pennsylvania; no. 6, 
Engineering geology of the Pittsburgh area. 203 p., illus. incl. geol. 
maps, 1959. Contains papers by H. H. Arndt, R. R. Dutcher, T. Arkle, 
Jr., C. Gray, V. C. Shepps, and S. S. Philbrick, which are cited 
individually. 
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Geological Society of America, Bibliographic Staff. 
Annotated bibliography of economic geology for July-December 1957. V. 30, no. 

2, p. viii, 157-368, 1959; Jan.-June 1958, v. 31, no. 1, p. xi, 1-139, 1959; 
July-Dec. 1958, no. 2, p. viii, 141-337, 1959. 

Geological Society of America, Rocky Mountain Section. 
(Wehrenberg, John Patteson, editor). Guidebook to field trips, 12th annual 

meeting [western Mont.], Missoula, May 14-17, 1959. viii, 85 p., illus., 
1959. Includes papers by several authors which are cited individually. 

Geological Society of America, Southeastern Section. 
1. (Parker, John Mason, 3d, and Broadhurst, Samuel Davis). Guidebook 

for Piedmont field trip, featuring metamorphic facies in the Raleigh 
area, N.O., April 16, 1959. 24 p. (:t:), illus. incl. geol. maps, 1959. 

2. (Heron, Stephen Duncan, Jr., and Wheeler, Walter Hall). Guidebook 
for Coastal Plain field trip, featuring basal Cretaceous sediments of 
the Fayetteville area, N.C., April18, 1959. 20 p.(:j:), illus., 1959. 

Geological Society of Kentucky. 
(Nosow, Edmund). [Guidebook] Stratigraphy of Nelson County and ad­

jacent areas, field trip, May 8-9, 1959. 37 p., illus., prepared by Ky. 
Geol. Survey, Lexington, 1959. 

Geological Society of Sacramento. 
Coast Ranges-Livermore Valley to Hollister area [Calif.], annual field trip, 

May 2-3, 1959. 19 p., illus. incl. geol. maps, 1959. 

Georgi, Johannes. 
Der Riickgang des Jakobshavns Isbrre (West-Gronland 69° N): Meddel. om 

Gr~nland, bind 158, nr. 5, p. 53-70, illus., 1959. 

Georgia Institute of Technology. 
lOth annual symposium on geology as applied to highway engineering, Georgia 

Institute of Technology, Atlanta, February 20, 1959, proceedings. 83 
p., illus., in cooperation with Ga. State Highway Dept. [1959]. Includes 
papers by A. S. Furcron, R. W. Seeger, G. A. Fletcher, and D. J. Belcher, 
which are cited individually. 

Georgia U niversioty Marine Institute. 
Salt Marsh Conference, Marine Institute, University of Georgia, Sapelo Is­

land, Georgia, March 25-28, 1958, proceedings. xi, 133 p., illus., Athens, 
Apr. 1959. Includes papers by R. A. Ragotzkie, R. J. Russell, J. P. 
Morgan, A. C. Redfield, R. Everett Stevenson, and E. S. Barghoorn, 
which are cited individually. 

Geraghty, James Joseph. See also Perlmutter, N. M., 2. 
Ground-water problems in the New York City area [N.Y.-N.J.]: N.Y. Acad. 

Sci. Annals, v. 80, art. 4, p.1049-1059, illus., Sept. 21,1959. 

Gere, Willard Calvin. See Sando, W. J. 

Gerling, E. K. See Signer, P. 

Gerritsen, Franciscus. See Bruun, P. 

Geyer, Alan Raymond. See Lapham, D. M., 1. 

Geyer, Richard Adam. 
The gravity anomaly and its relation to the physics of the earth, in Torno 1 of 

Geoflsica aplicada: Internat. Geol. Cong., 20th, Mexico, D.F., 1956 
[Trabajos], sec. 9, p. 3-19, illus., 1958. 

Ghose, Subrata. 
1. (and Hellner, Erwin E.). The crystal structure of grunerite and observa­

tions on the Mg-Fe distribution: Jour. Geology, v. 67, no. 6, p. 691-701, 
illus., Nov. 1959. 

2. Crystal structure of cummingtonite and Mg-Fe ordering in ferromagnesian 
amphiboles [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1608, 
Dec. 1959. 
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Gianella, Vincent Paul. See also Slemmons, D. B. 
1. Left-lateral faulting in Owens Valley, California [abs.] : Geol. Soc. America 

Bull., v. 70, no. 12, pt. 2, p. 1721, Dec. 1959. 
2. Period of mineralization of the Comstock Lode, Nevada [abs.]: Geol. Soc. 

America Bull., v. 70, no. 12, pt. 2, p. 1721-1722, table, Dec. 1959. 

Giannini, William F. 
(and Rector, William K., Jr.). Mineral occurrence and associations in the 

Albemarle Crushed Stone Quarry (Catoctin formation) near Shadwell, 
Virginia [abs.] : Va. Jour. Sci., v. 9, no. 4, p. 427, Sept. 1958. 

Gibbs, Harold J. 
A laboratory testing study of land subsidence [Calif.]: U.S. Bur. Reclamation 

[Div. Eng. Lab.] Earth Lab. Rept., no. EM-564, 10 p., illus., with Spanish 
summary, July 21,1959. 

Gibson, F. Harold. See Corey, R. C. ; Parks, B. C. 

Giefer, Gerald J. 
(and Judd, Lois, and Barnes, Cynthia). Theses on water resources, Stanford 

University, California Institute of Technology, and University of South­
ern California: Calif. Univ. Water Res. Center Archives, Archives Ser. 
Rept., no. 7, iv, 81 p., Aug. 1959. 

Gierloff-Emden, Hans-GUnter. 
1. Die Ktiste von El Salvador, eine morphologisch~ozeanographische Mono­

graphie: Acta Humboldtiana, Ser. Geog. et Ethnograph., nr. 2, 183 p., 
illus. incl. geol. sketch map, with Spanish summary, Wiesbaden, Ger­
many, 1959. 

2. Lagunen, Nehrungen, Strandwalle und Flussmtindungen im Geschehen 
tropischer Flachlandktisten [El Salvador]: Zeitschr. Geomorphologie, 
Neue Folge, Band 3, Heft 1, p. 29--46, illus., with English and French 
summaries, Berlin, Feb.1959. 

Giese, Ross F., Jr. See also Norton, M. F., 1. 
(and Kerr, Paul Francis). Thermal reactions of hydrated sodium tetraborates 

[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1608-1609, Dec. 
1959. 

Giffin, Charles E. 
(and Kulp, John Laurence). K-A ages on the Precambrian basement of Colo­

rado [abs.]: Jour. Geophys. Research, v. 64, no. 8, p. 1103, Aug. 1959. 

Gilbert, Freeman. See also Knopoff, L., 2. 
(and Knopoff, Leon). Scattering of P waves by the core of the earth [abs.]: 

Jour. Geophys. Research, v. 64, no. 8, p.1103, Aug.1959. 

Gilbert, Joseph Evan Josaphat. 
Rohault area, Abitibi-East and Roberval electoral districts: Quebec Dept. 

Mines, Geol. Surveys Br. Geol. Rept. 86, 31 p., illus. incl. geol. map, 
1959 ; also French ed. 

Gilbert, M.A. 
Laboratory methods for determining copper, zinc, and lead, No.1 of Field and 

laboratory methods used by the Geological Survey of Canada in geo­
chemical surveys: Canada Geol. Survey Paper 59-3, 21 p., 1959. 

Gill, Harold Edward. 
Geology and ground-water resources of the Cape May peninsula, lower Cape 

May County, New Jersey-a preliminary report: N.J. Dept. Conserv., 
Div. Water Policy and Supply Water Res. Circ.1, v, 19 p., illus., 1959. 
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Gill, James Edward. 
1. (chairman). Symposium on the genesis of massive sulphide deposits : 

Canadian Min. Metall. Bull., no. 570, p. 61Q-649, illus. incl. geol. sketch 
maps, with discussion by J. B. Mawdsley, J. E. Hawley, and W. L. W. 
Taylor, Oct. 1959; Canadian Inst. Mining and Metallurgy Trans., v. 62, 
p. 318-357, illus. incl. geol. sketch maps, with discussion, 1959. Includes 
papers by H. C. Gunning, C. J. Sullivan, H. D. B. Wilson, R. L. Stanton, 
and K. D. Watson, which are cited individually. 

2. Solid diffusion and volatility of sulfides-some experimental results [abs.] : 
Econ. Geology, v. 54, no. 7, p. 1353-1354, Nov. 1959; Geol Soc. America 
Bull., v. 70, no. 12, pt. 2, p. 1609, Dec. 1959. 

Gill, James Rogers. 
1. (and Zeller, Howard Davis, and Schopf, James Morton). Core drilling for 

uranium-bearing lignite, Mendenhall area, Harding County, South Da­
kota, [Chap.] D of Denson, N. M., Uranium in coal in the western 
United States: U.S. Geol. Survey Bull. 1055, p. 97-146, illus. incl. geol. 
map,1959. 

2. Reconnaissance for uranium in the Ekalaka lignite field, Carter County, 
Montana, [Chap.] F of Denson, N.M., Uranium in coal in the western 
United States: U.S. Geol. Survey Bull. 1055, p. 167-179, 1llus. incl. geol. 
map, 1959. 

Gillerman, Elliot. 
The Alhambra Mine, Black Hawk (Bullard's Peak) district, N.M. [abs.]: 

Min. Eng., v.ll, no.1, p. 44, Jan.1959. 

Gillery, Frank Howard. 
1. The a:-ray study of synthetic Mg-Al sepentines and chlorites: Am. Min­

eralogist, v. 44, nos. 1-2, p. 143-152, illus., Jan.-Feb. 1959. 
2. Adsorption-desorption characteristics of synthetic montmorillonoids in 

humid atmospheres: Am. Mineralogist, v. 44, nos. 7-8, p. 806-818, illus., 
July-Aug. 1959. 

Gillson, Joseph Lincoln. 
1. Genesis of titaniferous magnetites and associated rocks of the Lake Sanford 

district, New York: Min. Eng., v. 8, no. 3, p. 296-301, illus., Mar. 1956; 
A.I.M.E. Trans. 1956, v. 205, 1957; discussion by A. Hubaux and reply 
by author, Min. Eng., v. 10, no. 3, p. 379-380, Mar. 1958; A.I.M.E. Trans. 
1958, v. 211, 1959. 

2. Sand deposits of titanium minerals: Min. Eng., v. 11, no. 4, p. 421-429, illus., 
Apr.1959. 

Gilluly, James. 
(and Waters, Aaron Clement, and Woodford, Alfred Oswald). Principles of 

geology. viii, 631 p., illus., San Francisco, Calif., W. H. Freeman & Co., 
1951; 2d ed., revised, viii, 534 p., ill us., 1959. 

Gin, Thon Too. 
Mineralization in the Pine Creek area, Coeur d'Alene mining region, Idaho 

[abs.]: Utah Univ. Bull., v. 50, no. 15, p. 179-180, June 1959. 

Ginther, Robert J. See Claffy, E. W. 

Girard, Roselle Margaret. 
Bibliography and index of Texas geology, 1933-1950: Texas Univ. Pub., no. 

5910, 238 p., May 15, 1959. 

Gittins, John. 
1. New data on Haliburton-Bancroft nepheline rocks [Ontario] [abs.]: Royal 

Soc. Canada Minutes Proc., 3d ser., v. '53, App. C, p. 23, 19'59. 
2. Petrology of the nepheline-bearing rocks of Glamorgan and Monmouth 

Townships, Ontario, Canada [abs.] : Canadian Min. Jour., v. 80, no. 
11, p.119, Nov.l959. 
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Giudice, Daniele del. 
1. Notas preliminares sobre el oro y la plata en Murra (Nueva Segovia): 

Nicaragua Servicio Geol. Nac. Bol., no. 3, p. 17-19, illus., 1959. 
2. lnforme sobre las investigaciones de las "fuerzas end6genas" en Nicaragua: 

Nicaragua Servicio Geol. Nac. Bol., no. 3, p. 51-84, illus., 1959. 

Glaister, Rowland Perry. See also Thomas, G. E. 
Lower Cretaceous of southern Alberta and adjoining areas [Mont.] : Am. 

Assoc. Petroleum Geologists Bull., v. 43, no. 3, p. 590-640, illus., Mar. 
1959. 

Glass, Hiram Bentley. 
(and Temkin, Owsei, and Straus, William L., Jr., editors). Forerunners of 

Darwin, 1745-1859. 471 p., ports., Baltimore, Md., Johns Hopkins 
Press, 1959. Includes papers by F. C. Haber and A. 0. Lovejoy, which 
are cited individually. 

Glass, Jewell Jeannette. 
(and Vlisidis, Angelina Calomeris, and Pearre, Nancy C.). Chromian anti­

gorite from the Wood's mine, Lancaster County, Pennsylvania: Am. 
Mineralogist, v. 44, nos. 5-6, p. 651-656, illus., May-June 1959. 

Glasser, Frederick Paul. 
On the stability and synthesis of uvarovite, CaaCr2ShO-u: Am. Mineralogist, v. 

44, nos.ll-12, p. 1301-1303, Nov.-Dec. 1959. 

Glazier, Eugene Richard. See Erickson, H. D. ; Schulte, J. J. 

Glen, William. 
Pliocene and lower Pleistocene of the western part of the San Francisco 

peninsula: Calif. Univ. Pubs. Geol. Sci., v. 36, no. 2, p. 147-197, illus. 
incl. geol. maps, Nov. 23, 1959. 

Glenn,J.L. 
(and Dahl, Arthur R.). Characteristics and distribution of some Missouri 

River deposits: lOIWa Acad. Sci. Proc. 1959, v. 66, p. 302-311, illus., 
Dec. 18, 1959. 

Glerup, Melvin 0. See Seefeldt, D. R. 

Glick, Ernest Earwood. See Frezon, S. E. 

Glover, George David. See Scull, B. J., 2. 

Glover, Lynn, 3d. See also Berryhill, H. L., Jr., 1. 
Stratigraphy and uranium content of the Chattanooga shale in northeastern 

Alabama, northwestern Georgia and eastern Tennessee: U.S. Geol. 
Survey Bull. 1087-E, p. iv, 133-168, illus. incl. geol. sketch map, 1959. 

Glover, Robert Howard. 
Techniques used in interpreting seismic data in Kansas, in Hambleton, W. H., 

ed., Symposium on geophysics in Kansas: Kans. State Geol. Survey 
,Bull. 137, p. 225-240, illus., July 1959. 

Godard, J. D. 
A new look at prospecting opportunities in northern Manitoba: Canadian Min. 

Jour., v. 80, no. 4, p. 93-96, ill us., Apr. 1959. 

Godfrey, John Derrick. 
Aerial photographic interpretation of Precambrian structures north of Lake 

Athabasca: Alberta Research Council Bull. 1, 19 p., ill us., 1958; con­
densed, Canadian Min. Jour., v. 80, no. 1, p. 57-60, illus., Jan.1959. 

Goebel, Edwin DeWayne. See also Merriam, D. F., 2. 
1. (and Merriam, Daniel Francis). Mississippian rocks in eastern Kansas, in 

[Moore, C. A., chm.] 6th biennial geological symposium proceedings, 
Feb.1959, p. 99-121, illus. [1959]. 

2. Oil and gas fields of south-central Kansas, in Kans. Geol. Soc., Guidebook, 
24th Field Conf., Oct. 1959, p. 86-93, illus., 1959. 
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Goedicke, Thomas Robert Eugene. 
Origin of the pinnacles on the Oontinental shelf and slope of the Gulf of 

Mexico: Texas Jour. Sci., v. 7, no. 2, p.149-159, illus., June 1955; slightly 
revised in 2 parts--Pt. 1, Origin, evidence; Pt. 2, Persian pinnacles, 
conclusions, Offshore, v. 3, no. 6, p. 36-37,41 illus., Feb.1956; v. 3[ !4], no. 
7[ !1], p. 25-26, illus., Mar. 1956. 

Goheen, Hunter Corbett. 
Sedimentation and structure of the Planulina-Abbeville trend, South Louis-

iana: Gulf Ooast Assoc. Geol. Socs. Trans., v. 9, p. 91-103, illus., 1959. 

Goin, Coleman Jett. See Auffenberg, W., 2. 

Goldberg, Edward D. See Tatsumoto, M. 

Goldich, Samuel Stephen. See also Lepp, H., 2; Yardley, D. H., 3. 
1. (and others). Investigations in radioactivity-dating of sediments [Minn. 

and Mont.]: Am. Assoc. Petroleum Geologists Bull., v. 43, no. 3, p. 654-
662, illus., Mar. 1959. 

2. (and Ingamells, C. Oliver, and Thaemlitz, Do-ris). The chemical composi­
tion of Minnesota lake marl-comparison of rapid and conventional 
chemical methods: Econ. Geology, v. 54, no. 2, p. 285-300, illus., Mar.­
Apr. 1959. 

3. (and Nier, Alfred Otto C.). Summary of radioactivity dating of the Precam­
brian rocks of Minnesota [abs.]: Minn. Univ. Center Continuation 
Study Inst. Lake Superior Geology, 5th Ann. Mtg., Apr. 13-14, 1959, 
p. 10(t) [1959]. 

4. (and others). Problems of Early Precambrian time [Minn.] [abs.]: Jour. 
Geophys. Research, v. 64, no. 8, p. 1104, Aug. 1959. 

5. (and others). Precambrian geochronology of Minnesota and adjacent areas 
[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1609, Dec. 1959. 

Goldman, Harold B. 
Franciscan chert in California concrete aggregates: Calif. Dept. Nat. Res., Div. 

Mines Special Rept. 55, 28 p., illus., 1959; with a table by I. E. Klein. 

Goldsmith, Julian Royce. 
1. Some aspects of the geochemistry of carbonates, in Abelson, P. H., ed., Re­

searches in geochemistry, p. 336-358, ill us., 1959. 
2. (and Graf, Donald Lee). Subsolidus relations in the system CaCOs-MgCOa­

MnC03 [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1610, 
Dec.1959. 

Goldsmith, June Waterman. See McKee, E. D. 

Goldsmith, Richard. 
Granofels, a new metamorphic rock name: Jour. Geology, v. 67, no.1, p. 109-110, 

Jan.1959. 

Goldstein, August, Jr. 
1. Paleogeology of Ouachita geosyncline, Oklahoma and Texas [summary]: 

Tulsa Geol. Soc. Digest, v. 27, p. 75, 1959. 
2. Petrography of Paleozoic sandstones from the Ouachita Mountains of Okla­
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Hadley, Jarvis Bardwell. 
1. The Madison Canyon landslide [Mont.]: GeoTimes, v. 4, no. 3, p. 14-17, 
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Haites, T. Binnert. 
1. Banff thermal springs, a fascinating problem: Alberta Soc. Petroleum 
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Hawkes, Herbert Edwin, Jr. See also Cantwell, T. ; Salmon, M. L. 
Geochemical prospecting, in Abelson, P. H., ed., Researches in geochemistry, 
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Haynes, Vance. 
Compromise growth surfaces on pegmatite minerals: Am. Mineralogist, v. 
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Heezen, Bruce Charles. See also Ewing, W. M., 2. 
1. Geologie sous-marine et deplacements des continents, in La topographie et 

la geologie des profondeurs oceaniques: France Centre Natl. Recherche 
Sci., Colloques Internat. 83, Nice-Villefranche, May 5--12, 1958, p. 295--304, 
illus., with English summary, Paris, 1959. 

2. (and Tharp, Marie, and Ewing, William Maurice). The North Atlantic­
text to accompany the physiographic diagram of the North Atlantic, 
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tions, Crow Wing County, Minn. : U.S. Bur. Mines Rept. Inv. 5450, ii, 
34 p., illus. incl. geol. sketch map, 1959. 

Helbig, Karl M. 
Die Landschaften von Nordost-Honduras-auf Grund elner geographischen 

Studienreise im Jahre 1953: Petermanns Geog. Mitt., Ergiinzungsheft 
268, vii, 270 p., lllus. incl. geol. map, Gotha, Germany, 1959. 



BIBLIOGRAPHY 141 

Hellner, Erwin E. See a'l8o Ghose, S., 1. 
An intergrowth between galena and gratonite (PlJ.gA&~.Su) [Pt. 9 of tfuer kom­

plex zusammengesetzte sul:fidische Erze]: Jour. Geology, v. 67, no. 4, 
p. 473-475, illus., July 1959. 

Hem, John David. 
Study and interpretation of the chemical characteristics of natural water : 

U.S. GeoL Survey Water-Supply Paper 1473, ix, 269 p., illus., 1959. 

Hembree, Charles Herbert. 
(and Rainwater, Frank Hays). Chemical degradation of opposite flanks of 

the Wind River Range, Wyoming [abs.]: Geol. Soc. America Bull., 
v.70,no.12,pt.2,p.1806,])ec.1959. 

Remley, John Julian. See a'l8o Meyer, C. 
Some mineralogical equilibria in the system K,O-AhOrSiOr-H20: Am. Jour. 
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Apr. 1958; corrections and additions, v. 54, no. 1, p. 166-173, Jan. 1959. 
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Aeromagnetic survey of a mica peridotite body in Union County, Tennessee 

[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1764-1765, Dec. 
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1. (and Rowland, Tommy Lee). Mississippian rocks in northern Oklahoma, 
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U.S. Geol. Survey Prof. Paper 317-C, p. iv, 141-178, illus. incl. geol. map, 
1959 ;· with a section on the petrography of 'the phosphorites by Z. S. 
Altschuler. 

4. (and Dunlap, John Crawford). Geology of tunnels of the Caonillas and 
Caonlllas Extension projects, Puerto Rico Water Resources Authority, 
Utuado area, Puerto Rico [abs.]: Caribbean Geol. Conf., 2d, MayagUez, 
Univ. Puerto Rico, Jan. 4-9, 1959, Program, p. 27 [1959]. 

Keech, Charles Franklin. See also Johnson, C. R. 
1. (and Dreeszen, Vincent Harold). Geology and ground-water resources of 

Clay County, Nebraska: U.S. Geol. Survey Water-Supply Paper 1468, 
vi, 157 p., ill us. incl. geol. map, 1959; with a section on chemical quality 
of the water by F. H. Rainwater. 

2. (and Carlson, Marvin P.). Ground-water reconnaissance of the North Loup 
Division of the lower Platte River basin, Nebraska: U.S. Geol. Survey 
Hydro!. Inv. Atlas HA 12, [12] p., illus., 1959. 

Keefer, William Richard. See Reeves, C. C., Jr., 1. 

Keeler, Charles M. 
Notes on the geology of the McCall Valley area [Alaska]: Arctic, v. 12, no. 2, 

p. 87-97, ill us., June 1959. 

Kehn, Thomas Mathew. See Arndt, H. H.; Wood, G. H., Jr. 
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Mayl959. 

Miller, Robert A. See Hardeman, W. D. 

Miller, Robert David. 
1. (and Dobrovolny, Ernest). Surficial geology of Anchorage and vicinity, 

Alaska: U.S. Geol. Survey Bull. 1093, v, 128 p., illus. incl. geol. map, 1959. 
2. (and Crandell, Dwight Raymond). Time-lapse motion picture technique 

applied to the study of geological processes: Science, v. 130, no. 3378, 
p. 795-796, illus., Sept. 25, 1959. 
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Miller, Robert Harlan. 
Mineral resources of South Dakota. 96 p., illus., Pierre, S. Dak. Indus. Devel. 

Expansion Agency • Feb. 1959. 

Miller, Stanley L. 
(and Urey, Harold Clayton). Organic compound synthesis on the primitive 

earth: Science, v. 130, no. 3370, p. 245-251, tables, July 31, 1959. 

Millers, R. Bee Swain, F. M., Jr., 1. 

Milligan, G. C. 
Prof. G[eorge] V[ibert] Douglas [18~1)2-1958]: Nature, v. 183, no. 4665, p. 860, 

London, Mar. 28, 1959. 

Millman, Anthony P. 
(and Valvano, Jorge Aurelio). A note on the structure :filming properties of 

bournonite in polished sections: Econ. Geology, v. 54, no. 8, p. 1575-1576, 
Dec.1959. 

Millot, Georges. Bee Faust, G. T. 

Mills, B. A. 
(compiler). Bibliography of geology, palaeontology, industrial minerals, and 

fuels in the post-Cambrian regilons of Manitoba, 1950 to 1957: Manitoba 
Dept. Mines and Nat. Res., M:ines Br. Pub. 57-4, 32 p., 1959. 

Mills, Richard Alvin. 
A geologist discusses Honduran oil prospects: Petr6leo Interamericano, v. 17, 

no. 5, p. 39-44, ill us. incl. geol. sketch m.ap, May 1959. 

Milne, William George. Bee Willmore!, P. L. 

Milton, Charles. See also Birks, L. S .. , Jr.; Heyl, A. V., Jr., 2; Love, J. D., 1. 
1. (and Eugster, Hans Peter). Milneral assemblages of the Green River 

formation [Colo.-Utah-Wyo.], 1rn Abelson, P. H., ed., Researches in geo­
chemistry, p. 118-150, illus., 1959. 

2. (and others). Norsethite, BaMg{COa)!, a new mineral from the Green 
River formation, Wyoming [abs.]: Geol. Soc. America Bull., v. 70, 
no. 12, pt. 2, p. 1646, Dec. 1959 .. 

Minard, James Pierson. 
Recent saprolite [N.J.] : Science, v. 1:29, no. 3357, p. 1206-1209, illus. incl. geol. 

sketch map, May 1, 1959; discussion by W. J. Wayne and J. C. F. Ted­
row, v. 130, no. 3390, p. 1678, 1'719, Dec. 18, 1959. 

Minnesota Department of Conservation, Division of Waters. 
Hydrologic atlas of Minnesota: Minn. Dept. Conserv., Div. Waters Bull., 

no. 10, unpaged, illus., Apr. 1959. 

Misch, Peter H. 
Sodic amphiboles and metamorphic :facies in Mount Shuksan belt, northern 

Cascades, Washington [abs.]: Geol. Soc. America Bull., v. 70, no. 12, 
pt. 2, p.1736-1737, Dec.1959. 

Miser, Hugh Dinsmore. 
Structure and vein quartz of the Ouachita Mountains of Oklahoma and 

lA.rkansas, in Cline, Hilseweck, and Feray, eds., The geology of the Oua­
chita Mountains-a symposium, p. 30-43, illus. incl. geol. maps, 1959. 

Mississippi Geological Society. 
Guide book, 14th Field Trip, Upper Cretaceous series, northeast Mississippi 

and west-central Alabama, May 7-9, 1959. 25 p., illus., Jackson, 1959. 
Includes papers by J. Braunstein and J. G. Newton, which are cited 
individually. 

594526-161--14 
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Mitcham, Thomas Wilson. 
Viking rocket photograph of Arizona, California and northern Mexico west 

of Tucson, Arizona, in Ariz. Geol. Soc., Guidebook 2, Apr. 1959: Ariz. 
Geol. Soc. Digest, 2d Ann., p. xvi-xix, ill us., 1959. 

Mitchell, D. W. Bee Geller, S., 3. 

Mitchell, David Ray. Bee Spokes, E. M. 

Mitchell, Raoul C. 
Lithologic features of the younger Tertiaries of Puerto Rico [abs.]: Car­

ibbean Geol. Conf., 2d, Mayagiiez, Univ. Puerto Rico, Jan. 4-9, 1959, 
Program, p. 29-30 [1959]. 

Mitchell, Richard Scott. Bee also Pharr, R. F. 
Jarosite from Natrona County, Wyoming: Rocks and Minerals, v. 34, nos. 7-8, 

p. 303, table, July-Aug.1959. 

Mixon, Robert B. 
(and Murray, Grover Elmer, and Dfaz-Gonzalez, Teodoro E.). Age and cor­

relation of Huizachal group (Mesozoic), State of Tamaulipas, Mex­
ico: Am. Assoc. Petroleum Geologists Bull., v. 43, no. 4, p. 757-771, illus., 
Apr. 1959; addendum, no. 10, p. 2499-2500, Oct. 1959. 

Mock, Floyd W. 
Geology of Cecil gas field [Ark.], in Fort Smith Geol. Soc., Guidebook, 1st 

Regional Field Conf., Apr.-May 1959, p. 14-17, illus., 1959. 

Model, Richard Milton. 
(and Schulte, John Joseph). Oil and gas possibilities of Porcupine dome, Rose­

bud County, Montana [abs.], in Am. Assoc. Petroleum Geologists Rocky 
Mtn. Sec., Geological record, Feb. 1959, p. 148 [1959]; Am. Assoc. Petro­
leum Geologists Bull., v. 43, no. 5, p.1101-1102, May 1959. 

Moebs, Noel N. 
(and Hoy, Robert Beck). Thrust faulting in Sinking Valley, Blair and Hunt­

ingdon Counties, Pennsylvania: Geol. Soc. America Bull., v. 70, no. 8, p. 
1079-1088, illus. incl. geol. maps, Aug.1959. 

Moench, Robert Hadley. Bee Sims, P. K. 

Molloy, Martin W. 
1. A comparative study of ten monazites: Am. Mineralogist, v. 44, nos. 5-6, p. 

510-532, illus., May-June 1959. 
2. (and Kerr, Paul Francis). X-ray spectrochemical analysis-an applica­

tion to certain light elements in clay minerals and volcanic glass [Utah] 
[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 164~1647, Dec. 
1959. 

Momin, A. C. Bee Karkhanavala, M. D., 1, 2. 

Monahan, Rex. 
(and Rutledge, Robert Dryden). Midwest's newest oil province [Nebr.­

Kans.]: Oil and Gas Jour., v. 57, no. 38, p. 167-174 incl. ads., illus., Sept. 
14,1959. 

Mongin, Denise. 
Study of some American [Md.-Va.] Miocene lamellibranchs and comparison 

with related European species: Bull. Am. Paleontology, v. 39, no. 180, p. 
283-343, illus., June 12, 1959. 

Monnett, Victor Elvert. 
Charles Elijah Decker (1868-1958): Am. Assoc. Petroleum Geologists Bull., v. 

43, no. 1, p. 263-266, port., Jan. 1959. 

Montagne, John M. de la. 
Comments on late Pleistocene features of western Montana, in Geol. Soc. Amer­

ica Rocky Mtn. Sec., Guidebook, 12th Ann. Mtg., .May 1959, p. 6~70, 1959. 
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Montgomery, Arthur. See Jahns, R. H., 3. 

Montgomery, James Campbell. See Cantrell, R. B. 

Montgomery, Joel K. 

207 

Geology of the Nimrod area, Granite County, Montana [abs.] : Geol. Soc. 
America Bull., v. 70, no. 12, pt. 2, p. 1783, Dec. 1959. 

Montgomery, Porter A., Jr. 
Preliminary notes on Stuart City Field, La Salle County, Texas, in Corpus 

Christi Geol. Soc., Ann. Field Trip, May 1959, p. 53-60, illus., 1959. 

Mook, Charles Craig. 
1. A new species of fossil crocodile of the genus Leidvosuchus from the Green 

River beds [Wyo.] : Am. Mus. Novitates, no. 1933, 6 p., illus., Apr. 22, 
1959. 

2. A new Pleistocene crocodilian from Guatemala: Am. Mus. Novitates, no. 
1975, 6 p., ill us., Nov. 24,1959. 

[Moore, Carl Allphin]. 
[chairman]. 6th biennial geological symposium proceedings, University of 

Oklahoma, February 24-25, 1959. 175 p., illus., with errata, Norman, 
Univ. Okla. Ext. Div. [1959]. Includes a separate supplement by 
B. W. Beebe, and papers by several authors which are cited individually. 

Moore, D. See Baas Becking, L. G. M., 1, 2. 
Moore, David G. 

(and Shumway, George). Sediment thickness and physical properties, Pigeon 
Point shelf, California: Jour. Geophys. Research, v. 64, no. 3, p. 367-
374, illus., Mar.1959. 

Moore, Edward James. See Gross, G. W., 1. 
Moore, Fred Edward. 

The geomorphic evolution of the east flank of the Laramie Range, Colorado 
and Wyoming [abs.] : Wyo. Univ. Pub., v. 23, no. 5, p. 105-106, July 15, 
1959. 

Moore, George Emerson, Jr. 
Bedrock geology of the Carolina and Quonochontaug quadrangles, Rhode Is­

land: U.S. Geol. Survey Geol. Quadrangle Map GQ 117, scale 1:31,680 
( 1 in. to lh mi.) , with text, 1959. 

Moore, George William. See also Bachman, G. 0., 2. 
1. (and Melin, Robert E., and Kepferle, Roy Clark). Uranium-bearing lignite 

in southwestern North Dakota, [Chap.] E of Denson, N.M., Uranium 
in coal in the western United States: U.S. Geol. Survey Bull. 1055, p. 
147-166, illus. incl. geol. maps, 1959. 

2. Alteration of gypsum to form the Capitan limestone of New Mexico and 
Texas [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1647, Dec. 
1959. 

Moore, James Gregory. 
The quartz diorite boundary line in the western United States: Jour. Geology, 

v. 67, no. 2, p.198-210, illus., Mar.1959. 

Moore, John Marshall, Jr. 
(and others). Potassium-argon ages in northern Manitoba, Canada [abs.]: 

Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1647-1648, table, Dec. 
1959. 

Moore, Raymond Cecil. See also Assoc. Am. State Geologists; Harrington, H. J. 
Geological understanding of cyclic sedimentation represented by Pennsyl­

vanian and Permian rocks of northern Midcontinent region, in Kans. 
Geol. Soc., Guidebook, 21st Field Conf., Sept. 1957, p. 77-84, illus., 1957; 
revised, in Assoc. Am. State Geologists, Kans. Field Conf., Apr. 1959, 
p. 46-55, illus., Apr. 1959; reprinted, in Kans. Geol. Soc., Guidebook, 
23d Field Conf.1959, p. 41-50, illus., 1959. 
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Moore, Richard Thomas. Bee Wilson, Eldred D., 1-4. 

Moore, Thomas Francis. Bee Dunlap, H. F. 

Moore, Walter Leroy. 
Pennsylvanian Foraminifera from the Big Saline formation of the Llano Uplift 

of Texas [abs.]: Dissert. Abs., v. 20, no. 3, p. 995--996, Sept. 1959. 

Moorhouse, Walter Wilson. 
The study of rocks in thin section. xvii, 514 p., illus., New York, Harper & 

Bros., 1959. 

Mooser, Federico. 
1. Los ciclos de vulcanismo que formaron la Cuenca de Mexico, in Torno 2 of 

Vulcanologia del Cenozoico: Internat. Geol. Cong., 20th, Mexico, D. F., 
1956 [Trabajos], sec.1, p. 337-348, illus., 1957. 

2. (and Ledezma Guerrero, Odil6n). Exploraci6n en busca de bauxitas en Paso 
de Acultzingo, Ver., y parte del valle de Tehuacan, Pue.: Mexico Univ. 
Nac., Inst. Geologia Bol., no. 59, p. 43-51, illus., 1959. 

3. (and Ledezma Guerrero, Odil6n, and Mayer Perez Rul, Federico). Ex­
ploraci6n en busca de bauxitas en los limites de los Estados de Puebla y 
Veracruz: Mexico Univ. Nac., Inst. Geologia Bol., no. 59, p. 53-69, illus., 
1959. 

4. (and Maldonado-Koerdell, Manuel). Mexican national report on volcan­
ology [1954-57]: Bull. Volcano!., ser. 2, tome21, p.163-169, Naples, Italy, 
1959. 

Morehead, Marcus B. 
Some Cretaceous Foraminifera and Ostracoda from Kinston, North Carolina 

[abs.]: N.C. Acad. Sci, Proc., in Elisha Mitchell Sci. Soc. Jour., v. 75, 
no. 2, p. 69, Nov. 1959. 

Moretti, Frank Joseph. 
Petrographic study of the sandstones of the Jackfork group, Ouachita Moun­

tains, southeaste.rn Oklahoma [abs.]: Dissert. Abs., v. 19, no. 7, p. 1717, 
Jan.1959. 

Morgan, Eleanor Jeanne. 
The morphology and anatomy of American species of the genus PaaroniuB: 

Ill. Biol. Mon., no. 27, vii, 108 p., ill us., 1959. 

Morgan, James Plummer. 
(and Nichols, Lewis Green, and Wright, Martin). Morphological effects of 

Hurricane Audrey on the Louisiana coast: La. State Univ. and Agr. 
Mech. Coil. Tech. Rept., no. 10, pt. A, iv, 53 p., illus., June 1, 1958; 
summary, in Ga. Univ. Marine Inst., Salt Marsh Conf., Mar. 1958, Proc., 
p. 32-36, with discussion, Apr. 1959. 

Morgan, M. A. Bee Chorley, R. J. 

Morimoto, Nobuo. See Schairer, J. F. 

Morisawa, Marie E. 
1. Relation of morphometric properties to runoff in the Little Mill Creek, Ohio, 

drainage basin: Columbia Univ. Dept. Geology Tech. Rept., no. 17, iii, 
10 p., ill us., 1959. 

2. Relation of quantitative geomorphology to stream flow in representative 
watersheds of the Appalachian Plateau province: Columbia Univ. Dept. 
Geology Tech. Rept., no. 20, ix, 94 p., illus., 1959. 

Morkhoven, F. P. C. M. van. 
A simplified method of grinding foraminifera: Micropaleontology, v. 4, no. 2, 

p. 209-210, illus., Apr. 1958; discussion by A. McGugan, v. 5, no. 1, p. 76, 
Jan.1959. 

Morley, L. S. D. See Strahler, A. N., 1. 
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1. (and Chaffee, Robert Gibson). Southern Vermont, Pt. 1 of Vermont mines 
and mineral localities. ii, 43 p., illus., Hanover, N.H., Dartmouth Coli. 
Mus., 1957. 

2. New Hampshire mines and mineral locations. 2d ptg., with addenda, 64 p., 
ill us., Naples, Maine, Dillingham Nat. History Mus., 1958. 

3. (and Hinckley, William P.). Eastern Maine, V. 2 of Maine mines and 
minerals. 80 p., illus., Naples, Maine, Dillingham Nat. History Mus., 
1959. 

Morris, Arthur. 
The geology of the Trout Lake Area (East Half), Saskatchewan: Saskatche­

wan Dept. Mineral Res. (Prelim.) Rept., no. 42, 6 p.(:j:), illus., Sept. 
1959. 

Morris, Donald Arthur. 
(and others). Ground-water resources of Riverton irrigation project area, 

Wyoming: U.S. Geol. Survey Water-Supply Paper 1375, vi, 205 p., illus. 
incl. geol. map, 1959. 

Morris, Frank C. See Aune, Q. A. 

Morris, Hal Tryon. See Lovering, T. S., 2. 

Morris, R. L. See Brown, C. N. 

Morris, Robert James. See Seim, H. J. 

Moss, Albert Ernest. 
Iron Ore's Carol project [Labrador]: Western Miner, v. 32, no. 10, p. 88-91, 

illus., Oct. 1959. 

Moss, Harold C. 
Modem soil science (pedology) in relation to geological and allied sciences: 

Royal Soc. Canada Trans., 3d ser., v. 53, sec. 4, p. 27-35, June 1959. 

Moss, John HalL 
(chairman, and others). A suggested teaching guide for the Earth and Space 

science course. vi, 103 p., illus., Harrisburg, Pa. Dept. Public Instruc­
tion, Sept. 1959. 

Mott, Robert J. See Terasmae, J., 2. 

Motts, Ward Sundt. 
1. Geomorphology of the east side of the Sacramento Mountains, New Mexico, 

in Soc. Econ. Paleontologists and Mineralogists, Permian Basin Sec., 
Guidebook, Apr. 1959, p. 223-233, illus., 1959. 

2. Geology and ground water resources of the Carlsbad area, New Mexico 
[abs.]: Dissert. Abs., v.19, no.ll, p. 2913-2914, May 1959. 

3. Age of the Carlsbad Caverns and related caves in rocks of Guadalupe age 
west of the Pecos River in southeastern New Mexico [abs.]: Geol. 
Soc. America Bull., v. 70, no.12, pt. 2, p.1737, Dec.1959. 

4. Use of recharge characteristics for quantitative analysis in geomorphology 
[abs.] : Geol. Soc America Bull., v. 70, no. 12, pt. 2, p. 1808, Dec. 1959. 

Moulder, Edward Arlo. See Morris, D. A. 

Mountjoy, Eric Walter. See Frebold, H. W. L., 2. 

Mourant, Walter Arthur. 
Ground water in the Hondo Valley, Lincoln County, New Mexico, in Soc. Econ. 

Paleontologists and Mineralogists, Permian Basin Sec., Guidebook, Apr. 
1959,p.234-235,1959. 

Mowrer, Loren E. See Roberts, E. D. 
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Moxham, Robert Morgan. 
(and Eckhart, Richard Alan, and Cobb, Edward Huntington). Geology and 

cement raw materials of the Windy Creek area, Alaska: U.S. Geol. 
Survey Bull. 1039-D, p. iv, 67-100, illus. incl. geol. maps, 1959. 

Moyd, Louis Stephen. 
(and Moyd, Pauline). The gamma ray-neutron beryllium detector as a recon­

naissance tool [abs.]: Min. Eng., v. 11, no. 12, p. 1228, Dec. 1959. 

Moyd, Pauline. See Moyd, L. S. 

Moyer, Paul Tyson, Jr. 
Preliminary report on Vermette Lake area (east half), Saguenay electoral 

district: Quebec Dept. Mines, Geol. Surveys Br. Prelim. Rept., no. 397, 
9 p. ( :t), ill us. incl. geol. map, 1959 ; also French ed. 

Moyle, Richard W. See also Rigby, J. K., 6. 
Paleoecology of the Manning Canyon Shale in central Utah: Brigham Young 

Univ. Research Studies Geology Ser., v. 5, no. 7, iv, 86 p., illus., July 
1958; reprinted in part, in Utah Geol. Soc., Guidebook to the geology of 
Utah, no. 14, p. 59-92, illus., 1959. 

Mozola, Andrew John. 
Bedrock topography of Wayne County, Michigan [abs.]: Geol. Soc. America 

Bull., v. 70, no. 12, pt. 2, p. 1648, Dec. 1959. 

Mrose, Mary Emma. See also Clark, J. R., 4; Milton, C., 2. 
1. (and Knorring, Oleg von). The mineralogy of vayrynenite, (Mn,Fe)Be 

(PO.) (OH): Zeitschr. Kristallographie, Band 112, Max von Laue 
Festschr. 1, p. 275-288, illus., Frankfurt am Main, Germany, Oct. 9, 1959. 

2. (and Wappner, Blanca). New data on the hydrated scandium phosphate 
minerals-sterrettite, "eggonite", and kolbeckite [abs.]: Geol. Soc. Amer­
ica Bull., v. 70, no. 12, pt. 2, p. 1648-1649, table, Dec. 1959. 

Muan, Arnulf. See also Mac Chesney, J. B., 1, 2; Phillips, B. 
1. Phase equilibria in the system manganese oxide-Si02 in air : .Am. Jour. Sci., 

v. 257, no. 4, p. 297-315, illus., Apr. 1959. 
2. Stability relations among some manganese minerals : Am. Mineralogist, v. 

44, nos. 9-10, p. 946-960, illus., Sept.-Oct. 1959. 
8. (and Somiya, Shigeyuki) . Phase equilibria in the system iron oxide­

Cr20a-Si02 in air [abs.]: Am. Ceramic Soc. Bull., v. 38, no. 4, p.173, Apr. 
1959. 

Mudge, Melville Rhodes. See also McKee, E. D. 
L (and Walters, Charles Philip, and Skoog, Ralph E.). Geology and construc­

tion-material resources of Nemaha County, Kansas: U.S. Geol. Survey 
Bull. 1060-D, p. v, 179-256, illus. incl. geol. map, 1959. 

2. (and Burton, Robert H.). Geology of Wabaunsee County, Kansas: U.S. 
Geol. Survey Bull. 1068, vi, 210 p., illus. incl. geol. map under separate 
cover, 1959. 

8. A brief summary of the geology of the Sun River Canyon area [Mont.], in 
Billings Geol. Soc., Guidebook, lOth Ann. Field Conf., Aug. 1959, p. 18-
22, illus., 1959. 

Muehlberger, William Rudolf. See also Baldwin, B. 
Internal structure of the Grand Saline salt dome, Van Zandt County, Texas: 

Texas Univ., Bur. Econ. Geology Rept. Inv., no. 38, 18 p., illus., Mar.1959. 

Miiller, Fritz. 
Beobachtungen iiber Pingos-Detailuntersuchungen in Ostgronland und in der 

kanadischen Arktis: Meddel. om Grf:Snland, bind 153, nr. 3, 127 p., illus., 
with English summary, 1959. 

Muessig, Siegfried Joseph. 
Primary borates in playa deposits-minerals of high hydration: Econ. Geology, 

v. 54, no. 8, p. 495-501, table, May 1959. 
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Muire, Forrest Hopkins, Jr. See Dickinson, R. 

Muir-Wood, Helen Margaret. See Cooper, G. A., 1. 

Mukherjee, Nalin [ !Nalini] Ranjan. 
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Geochemical exploration for tungsten-a simplified field technique [Alaska] 
[abs.]: Alaskan Sci. Conf., 6th-7th, 1955-56, Proc., p. 88-89 [1959]. 

Mullens, Thomas Ellison. 
1. Preliminary geologic map of the Clay Hills 2 NW quadrangle, San Juan 

County, Utah: U.S. Geol. Survey Mineral Inv. Field Studies Map MF 
185, scale 1:24,000 (1 in. to 2000 ft.), with section, 1959. 

2. Preliminary geologic map of the Clay Hills 2 SW quadrangle, San Juan 
County, Utah: U.S. Geol. Survey Mineral Inv. Field Studies Map MF 
186, scale 1:24,000 (1 in. to 2000 ft.), with section, 1959. 

Muller, Ernest Hathaway. See Merritt, R. S. 

Muller, Siemon William. 
Superposition of strata-Pt. 1, Physical criteria for determining top and bot­

tom of beds-AGI data sheet 10; Pt. 2, Paleontologic criteria for deter­
mining top and bottom of beds-AGI data sheet 11: GeoTimes, v. 3, no. 5, 
p. 33-34, chart, Jan.-Feb.1959; no. 7, p.15-16, chart, Apr. 1959. 

Mulligan, John J. 
1. Tin placer and lode investigations, Ear Mountain area, Seward Peninsula, 

Alaska: U.S. Bur. Mines Rept. Inv. 5493, iii, 53 p., illus., 1959. 
2. (and Thorne, Robert Lawrence). Tin-placer sampling methods and results, 

Cape Mountain district, Seward Peninsula, Alaska: U.S. Bur. Mines Inf. 
Circ. 7878, iii, 69 p., illus., 1959. 

Mullineaux, Donal Ray. 
(and Gard, Leonard Meade, Jr., and Crandell, Dwight Raymond). Continental 

sediments of Miocene age in Puget Sound lowland, Washington: Am. 
Assoc. Petroleum Geologists BulL, v. 43, no. 3, p. 688-696, illus., Mar. 1959. 

Mullings, W. M. 
A new phosphoroscope: Mineralogist, v. 26, no. 12-v. [27], no. 1, p. 297-298, 

illus., Dec.1958-Jan. [1959]. 

Munck, Sole. 
(and Noe-Nygaard, Arne). Age determination of the various stages of the 

Tertiary volcanism in the West Greenland Basalt Province, in Torno 1 
of Vulcanologia del Cenozoico: Internat. Geol. Cong., 20th, Mexico, D. F., 
1956 [Trabajos], sec. 1, p. 247-256, illus., 1957; reprinted as Copenhague 
Univ., Mus. Mineralogie et Geologie Commun. Geol., no. 100 [1957]. 

Munson, Robert D. See DeKoster, G. R. 

Murdoch, Joseph. See McBurney, T. C. ; Tunell, G. 

Murphy, Daniel L. 
Preliminary report on Mount Wright area, Saguenay electoral district: Quebec 

Dept. Mines, Geol. Surveys Br. Prelim. Rept., no. 380, 7 p.U:), illus. 
incl. geol. map, 1959; also French ed. 

Murphy, Michael A. 
(and Rodda, Peter Ulisse). New ammonites from the Albian of northern 

California: Jour. Paleontology, v. 33, no. 1, p. 103-105, illus., Jan. 1959. 

Murray, Albert Nelson. 
1. Ralph Allen Brant (1899-1958): Okla. Acad. Sci. Proc.1958, v. 39, p. 215-216, 

1959. 
2. Roy La Mont Ginter (1892-1958): Okla. Acad. Sci. Proc. 1958, v. 39, p. 217-

218,1959. 
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Murray, Charles Richard. 
Ground-water conditions in the nonthermal artesian-water basin south of Hot 

Springs, Sierra County, New Mexico: N. Mex. State Engineer Office 
Tech. Rept., no. 10, ii, 33 p., illus. incl. geol. sketch map, 1959. 

Murray, George Harold, Jr. 
Examples of hydrodynamics in the Williston Basin at Poplar [Mont.] and 

North Tioga [N.Dak.] fields, in Am. Assoc. Petroleum Geologists Rocky 
Mtn. Sec., Geological record, Feb. 1959, p. 55-59, illus. [1959]. 

Murray, Grover Elmer. See also Bell, W. C., 1; Mixon, R. B.; Weidie, A. E. 
1. (and Wall, J. R.). Preliminary report on intrusive gypsum, Sierra del 

Frane, State of Nuevo Leon, Mexico, in South Texas Geol. Soc., 1959 
Field Trip, Dec. 1959, p. D1-D12, illus. incl. geol. map, 1959. 

2. (and Wolleben, James A., and Boyd, Donald Ray). Difunta strata of 
Tertiary age, Coahuila, Mexico : Am. Assoc. Petroleum Geologists Bull., 
v. 43, no. 10, p. 2493-2495, illus., Oct. 1959; reprinted, in South Texas 
Geol. Soc., 1959 Field Trip, Dec. 1959, p. C1-C8, illus., 1959. 

Murray, Haydn Herbert. See Bundy, W. M.; Harrison, J. L.; Johns, W. D., 2. 

Murthy, Varanasi Rama. 
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Valley type: Econ. Geology, v. 54, no. 5, p. 769-789, illus., Aug. 1959. 

Ohlson, John M. 
Geology of the iron formation occurrence near Kaministikwia, Ontario [abs.]: 

Minn. Univ. Center Continuation Study Inst. Lake Superior Geology, 
5th Ann. Mtg., Apr.13-14, 1959, p.19(:i:) [1959]. 
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1. Petroleum panorama: Oil and Gas Jour., v. 57, no. 5, paged separately, 

illus., Jan. 28, 1959. 
2. Oorrelator-midcontinent to Appalachian: Oil and Gas Jour., v. 57, no. 13, 

p. 148, Mar. 23, 1959. 
3. Seismic cross-sections are quickly plotted with this time plotter: Oil and 

Gas Jour., v. 57, no. 36, p.119-120, illus., Aug. 31,1959. 

O'Keefe, John Aloysius. See also Carey, S. W. 
Origin of tektites: Science, v. 130, no. 3367, p. 97-98, July 10, 1959; reprinted, 

Ga. Mineral Newsletter, v.12, no. 2, p. 71, Fall1959. 
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Oklahoma Geophysical Society. 
Symposium on continuous velocity logging: Shale Shaker, v. 9, no. 9, p. 3-21 

incl. ads., illus., May 1959. Contains papers by H. R. Breck, W. B. 
Robinson, R. P. Nolting, R. A. Eroding, F. P. Kokesh, and W. G. Hicks, 
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Ground water in Oklahoma, Chap. 3 of Water, Oklahoma's no. 1 problem. 
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Okulitch, Vladimir Joseph. 
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Proc., 3d ser., v. 53, App. C, p.18-19, 1969. 
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Stereoscopic observation, [Pt.] 6 of Electron-microscopic fine structure of fossil 

diatoms [Nev.]: Palaeont. Soc. Japan Trans. and Proc., new ser., no. 36, 
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Olcott, Gordon West. See Oesterling, W. A.; Pruss, D. E. 
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2. The baculum of the Miocene carnivore Amphicyon: Jour. Paleontology, 
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Olson, Everett Claire. 
The evolution of mammalian characters: Evolution, v. 13, no. 3, p. 344-353, 
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Permian Basin Sec., Guidebook, Apr. 1959, p. 186-195, illus., 1959. 

Ordway, Richard John. 
Geology of the Buffalo Mountain-Cherokee Mountain area, northeastern Ten­

nessee: Geol. Soc. America Bull., v. 70, no. 5, p. 619-635, illus. incl. 
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Ore.-Bin. 
Geomorphic divisions of Oregon: Ore.-Bin, v. 21, no. 10, p. 101-102, illus., Oct. 
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Role of oxygen pressure in the crystallization and differentiation of basaltic 
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Oshiro, Seiki. See Stieff, L. R., 1. 
594.526-61--15 
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Osmond, John Kenneth. See also Adams, J. A. S., 1; Edwards, G. 
(and Sawin, Harold John). Unit-cell dimensions of recent and fossil tooth 

apatites [abs.] : Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1653, Dec. 
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Oxley, Marvin Lee. 
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(and Kay, George Marshall). Ordovician Chazyan series of Champlain 
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Ozima, Minoru. 
Some experiments in potassium-argon dating: Jour. Geophys. Research, v. 64, 

no. 11, p. 2033-2034, illus., Nov. 1959. 
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1959. 
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Pangborn, Mark White, Jr. 
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vey: Washington Acad. Sci. Jour., v. 49, no. 7, p. 224-227, July 1959. 

Panhandle Geological Society. 
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2. Field conference, guidebook of the southern Sangre de Cristo Mountains, 
New Mexico, May 21-23,1959. [164] p., illus., 1959. Includes separately 
paged papers by J. E. Krisle, R. W. Foster, L. E. Bogart, and G. W. 
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Pankey, Titus. 
(and Senftle, Frank Edward). Magnetic susceptibility of natural rutile, 
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Pantoja Alor, Jerjes. 
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2. Structural geometry of pre-granitic rocks in the Sierra Nevada, Alpine 

County, California [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, 
p. 17 40, Dec. 1959. 
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5. Pleistocene mammals dredged off the coast of New Jersey [abs.]: Geol. Soc. 
America Bull., v. 70, no. 12, pt. 2, p. 1769, Dec. 1959. 



BIDLIOGRAPHY 243 

Richards, T. C. 
1. (and Walker, Donald James). Measurement of the thickness of the earth's 

crust in the Albertan Plains of western Canada: Geophysics, v. 24, no. 2, 
p. 262-284, illus., Apr. 1959; summary, Alberta Soc. Petroleum Geologists 
Jour., v. 5[ !6], no. 7, p. 188--189, July 1958; Nature, v. 182, no. 4632, 
p. 384-385, London, Aug. 9, 1958. 

2. Wide-angle reflections and their application to finding limestone structures 
in the foothills of western Canada [abs.]: Oil and Gas Jour., v. 57, no. 46, 
p. 225, Nov. 9, 1959; Geophysics, v. 24, no. 5, p. 1126-1127, Dec. 1959. 

Richardson, Eugene Stanley, Jr. 
1. Pennsylvanian invertebrates of the Mazon Creek area, Illinois-Introduc­

tion; Insects; Marine fauna: Fieldiana Geology, v. 12, nos. 1-3, p. 3-67, 
ill us., Jan. 25, 1956. 

2. Pennsylvanian invertebrates of the Mazon Creek area, Illinois-Trilobito­
morpha, Arthropleurida-[Pt.l]: Fieldiana Geology, v.12, no. 4, p. 69-76, 
illus., Jan. 25, 1956; [Pt.] 2, v. 12, no. 5, p. 79-82, illus., Apr. 7, 1959. 
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Jan.1959. 

Riedel, William R. 
1. Siliceous organic remains in pelagic sediments, in Ireland, H. A., ed., Silica 
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Rosenfeld, John Lang. See also Rodgers, ~r.. 1. 
Contamination-reaction rules [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 

2, p.1665, Dec.1959. 

Rosenqvist, I van Thoroff. 
Physico-chemical properties of soils-soil-water systems: Am. Soc. Civil Engi­

neers Proc., v. 85, Paper 2000, Jour. Soil Mechanics and Found. Div., 
no. SM 2, pt. 1, p. 31-53, ill us., Apr. 1959; discussion by A. S. Michaels, 
Paper 2010, p. 91-102, Apr. 1959. 

Rosenzweig, Abraham. See also Lustig, L .. K. 
(and Finney, Joseph Jessel). The unit cell of carminite: Am. Mineralogist, 

v. 44, nos. 5-6, p. 663-665, tables, May-June 1959. 

Rosholt, John N., Jr. 
1. Patterns of disequilibrium in radioactive ores, in V. 2 of Advances in nuclear 

engineering : Nuclear Eng. and Sci. Cong., 2d, Philadelphia, Proc. 2d 
Conf., p. 300-304, illus., 1957. 

2. Natural radioactive disequilibrium of' the uranium series: U.S. Geol. Sur­
vey Bull.1084-A, p. iii, 1-30, illus., 1959. 

Ross, Charles Alexander. 
The Wolfcamp Series (Permian) and new species of fusulinids, Glass Moun­

tains, Texas: Washington Acad. Sci. Jour., v. 49, no. 9, p. 299--316, 
illus., Oct.-Nov. 1959. 

Ross, Clyde Polhemus. 
1. (and Rezak, Richard). The rocks and fossils of Glacier National Park 

[Mont.]-the story of their origin and history: U.S. Geol. Survey Prof. 
Paper 294-K, p. iii, 401-439, illus., 1.959. 

2. Annotated bibliography of papers related to the geology of Idaho, 1941-
1957 : Idaho Bur. Mines and Geology Pam ph., no. 119, 219 p. ( t), Aug. 
1959. 

Ross, Donald Clarence. See Rinehart, C. D., 2. 
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Ross, John Victor. See Canada G. S., 56. 

Ross, Malcolm. 
1. Studies of some vanadium minerals of the Colorado Plateau, [Pt.] 2 of 

Mineralogical applications of electron diffraction: Am. Mineralogist, 
v. 44, nos. 3-4, p. 322-341, illus., Mar.-Apr. 1959. 

2. (and Evans, Howard Tasker, Jr.). Crystal structure of abernathyite 
[abs.] : Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1666, Dec. 1959. 

Ross, Reuben James, Jr. See also Berg, R. R. 
Brachiopod fauna of Saturday Mountain formation, southern Lemhi Range, 

Idaho: U.S. Geol. Survey Prof. Paper 294--L, p. iii, 441-461, illus., 1959. 

Ross, Stewart Hamilton. 
<Jeloron-Carqueville area, Abitibi-East and Abitibi-West electoral districts: 

Quebec Dept. Mines, Geol. Surveys Br. Geol. Rept. 89, 18 p., illus. incl. 
geol. map, 1959 ; also French ed. 

Ross, Virginia F. 
1. (and Edwards, John Oelhaf). On the crystal structure of kernite, 

Na2B407·4H20: Acta Crystallographica, v. 12, pt. 3, p. 258, Mar. 10, 1959. 
2. (and Edwards, John Oelhaf). Tetrahedral boron in teepleite and bandy­

lite: Am. Mineralogist, v. 44, nos. 7-8, p. 875-877, tables, July-Aug. 1959. 

Rossman, Darwin Lucian. 
1. Geology and ore deposits in the Reid Inlet area, Glacier Bay, Alaska: U.S. 

Geol. Survey Bull. 1058-B, p. iii, 33-59, illus. incl. geol. maps, 1959. 
2. Geology and ore deposits of northwestern Chichagof Island, Alaska: U.S. 

Geol. Survey Bull. 1058-E, p. iv, 139-216, illus. incl. geol. maps, 1959. 

Roswell Geological Society. See Soc. Econ. Paleontologists and Mineralogists 
Permian Basin Sec. 

Roth, Robert Sidney. See also Walker, R. F., 2. 
1. (and Levin, Ernest Maurice). Polymorphism in barium disilicate: Am. 

Mineralogist, v. 44, nos. 3-4, p. 452-453, Mar.-Apr. 1959. 
2. (and Levin, Ernest Maurice). Phase equilibria in the subsystem barium 

disilicate-dibarium trisilicate: U.S. Natl. Bur. Standards Jour. Research, 
v. 62, no. 5, p. 193-200, illus., May 1959. 

Rouse, Glenn E. 
Plant microfossils from Kootenay coal-measures strata of British Columbia: 

Micropaleontology, v. 5, no. 3, p. 303-324, illus., July 1959. 

Rowland, Tommy Lee. See Jordan, L., 1. 

Rowley, Diana M. R. See Bostock, H. S., 2. 

Roy, Chalmer John. See Carlson, P. R. ; Dahl, A. R. ; Hansen, J. A., Jr.; Lind­
holm, G. F.; Stump, R. W. 

Roy, Della Martin. See also Dent Glasser, L. S. 
(and Roy, Rustum). Tridymite-cristobalite relations and stable solid solu­

tions [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1666, Dec. 
~~ . 

Roy, Rustum. See also Aramaki, S., 1-3; Crowley, M. S., 1; Dachille, F., 1, 4; 
Hawkins, D. B., 2; Boss, H.; Klingsberg, C. ; Koizumi, M.; Roy, D. M.; 
Ruiz-Menacho, C. ; Stubican, V., 1, 2. 

(and Majumdar, AHUendu J., and Hulbe, C. W. H.}. The Ag2S and Ag2Se 
transitions as geologic thermometers: Econ. Geology, v. 54, no. 7, p. 1278-
1280, tables, Nov. 1959. 

Rubey, William Walden. See also Hubbert, M. K. 
(and Hubbert, Marion King). Overthrust belt in geosynclinal area of western 

Wyoming in light of fluid-pressure hypothesis, [Pt.] 2 of Role of fluid 
pressure in mechanics of overthrust faulting: Geol. Soc. America Bull., 
v. 70, no. 2, p. 167-205, ill us., Feb. 1959. 
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Rubin, Meyer. See Droste, J. B., 3. 

Ruekmiek, John C. 
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(and Noble, James Alexander). Origin of the ultramafic complex at Union 
Bay, southeastern Alaska: Geol . .Soc. America Bull., v. 70, no. 8, p. 981-
1017, illus. incl. geol. map, Aug.19fi9. 

Rudolph, John Clarence. 
Bellshill Lake field, Alberta: Am. Assoc. Petroleum Geologists Bull., v. 43, no. 4, 

p. 880-889, illus., Apr. 1959. 

Rudy, Harold R. See Nelson, S. J., 6. 

Rube, Robert Victory. 
1. Stone lines in soils: Soil Science, v. 87, no. 4, p. 223-231, illus., Apr. 1959. 
2. ('and Scholtes, Wayne Henry). Important elements in the classification 

of the Wisconsin glacial stage [Iowa]-a discussion: Jour. Geology, 
v. 67, no. 5, p. 585-598, illus., with reply by M. M. Leighton, Sept. 1959. 

Ruiz-Menaeho, C. 
(:and Roy, Rustum). Stabili'ty of the lithium zeolites, Pt. 2 of Zeolite studies 

[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1666-1667, Dec. 
1959. 

Runcorn, Stanley Keith. See also Ahrens, L. H.; Stehli, F. G. 
Rock magnetism: Science, v. 129, no. 33:55, p. 1002-1012, illus., Apr. 17, 1959. 

Runnels, Russell Tyson. 
Cement raw materials in Kansas: Kans . .State Geol. Survey Bull. 134, pt. 2, 

p. 105-124, illus., May 1, 1959. 

Ruotsala, Albert P. 
A study in variation of constituents in igneous rocks [:abs.], in N. Mex. Geol . 

.Soc., Guidebook, lOth Field Oonf.
1
, Oct. 1959, p. 158, 19,59. 

Rupnik, John J. 
Oase history of the Dunes pool, Pawnee County, Kansas, in Hambleton, W. H., 

ed., Symposium on geophysics in Kansas: Kans. State Geol. Survey Bull. 
137, p. 297-308, illus., July 1959. 

Russell, Hewlett A. 
(chairman, and Henry, William Jennings, and Tisdale, Ernest Edward). 

General geology of .Strawn in North Texas, in A.I.M.E., North Texas 
Sec., Engineering and geological conference on the Strawn-Pennsylvanian 
of North Texas, Mar. 1957, p. 7-10, illus. [1957]. 

Russell, Loris Shano. 
Fossil mammals and intercontinental connections [abs.]: Royal Soc. Canada 

Minutes Proc., 3d ser., v. 53, App. C, p. 18, 1959. 

Russell, Richard Doncaster. See Boyle, JR. W., 1; Jacobs, J. A., 1, 2; Stanton, 
R.L.,2. 

Russell, Richard Joel. 
1. (chairman and editor). 2d Coastal Geography Conference, Coastal Studies 

Institute, Louisiana State University, April 6-9, 1959. iv, 472 p., 
illus., Washington, D. C., Geography Br., [U.S.] Office Naval Research, 
1959. Includes papers by J. T. McGill, R. J. LeBlanc, H. N. Fisk, W. G. 
Mcintire, and R. J. Russell, which are cited individually. 

2. (and others). [Guidebook] Field e)l:cursion itineraries [La.], in Russell, 
R. J., chm., Coastal Geography Oonf., 2d, Apr. 1959, p. 361-422, illus., 
1959. 

3. Alluvial morphology of Louisiana salt marshes, in Ga. Univ. Marine Inst., 
Salt Marsh Conf., Mar. 1958, Proc., p. 29-31, with discussion, Apr. 1959. 

4. Caribbean [West Indies] beach rock observations: Zeitschr. Geomorphol­
ogie, Neue Folge, Band 3, Heft 8, p. 227-236, illus., with French and 
German summaries, Berlin, Sept.. 1959. 
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Russell, William Allan Campbell. See Kent, P. E. 

Rutledge, Robert Dryden. See Monahan, R. 

Ryan, John Donald. See McLaughlin, D. B. 

Ryniker, Charles. 
(and Shortridge, Charles Glen, and Maxwell, Robert Winston). Altus field, 

Jackson County, Oklahoma, in V. 2 of Ardmore Geol. Soc., Petroleum 
geology of southern Oklahoma-a symposium, p. 165-179, illus., July 
1959. 

Sabels, Bruno E. 
1. Geochronology of late Cenozoic volcanism, San Francisco volcanic field, 

Arizona [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1667, 
Dec. 1959. 

2. Geochronology of the San Francisco Mountain volcanic field, Arizona [abs.]: 
Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1745, Dec. 1959. 

Sable, Edward G. 
(and Chapman, Robert Mills). Coals of the Corwin formation, northwestern 

Alaska [abs.]: Alaskan Sci. Conf., 6th-7th, 1955-56, Proc., p. 96-97 
[1959]. 

Sabourin, Robert J. E. 
Les structures spheroidales dans les roches: Naturaliste Canadien, v. 86, 

nos. 3-4, p. 57-66, table, Mar.-Apr. 1959. 

Sachs, K. Norman, Jr. 
Puerto Rican upper Oligocene larger Foraminifera : Bull. Am. Paleontology, 

v. 39, no. 183, p. 399-416, illus., July 31, 1959. 

Sadlick, Walter. 
1. Illustrated sections of strata adjustment [ !adjacent] to the Mississippian­

Pennsylvanian boundary, western Uinta Mountains [Utah], in Inter­
mountain Assoc. Petroleum Geologists, Guidebook, 10th Ann. Field Conf. 
1959, p. 75-81, illus., 1959. 

2. Fusuline correlations-Oquirrh Formation and Durst Group [Utah], in 
Intermountain Assoc. Petroleum Geologists, Guidebook, 10th Ann. Field 
Conf. 1959, p. 82-89, illus., 1959. 

3. (and Schaeffer, Frederick E., Jr.). Dating of an Antler orogenic phase 
(Middle Mississippian) in western Utah [abs.]: Geol. Soc. America 
Bull., v. 70, no. 12, pt. 2, p. 1786, Dec. 1959. 

Saha, Ajit Kumar. 
1. Decrepitometric studies on some granites and paragneisses from south­

eastern Ontario: Canadian Mineralogist, v. 6, pt. 3, p. 357-362, illus., 
1959. 

2. Emplacement of three granitic plutons in southeastern Ontario, Canada: 
Geol. Soc. America Bull., v. 70, no. 10, p. 1293-1325, illus. incl. geol. 
maps, Oct. 1959. 

Saha, Prasenjit. 
1. Geochemical and a:-ray investigation of natural and synthetic analcites: Am. 

Mineralogist, v. 44, nos. 3-4, p. 300-313, illus., Mar.-Apr. 1959. 
2. Subsolidus studies in the system NaAlSiO,-NaAlS:kOs-H20 [abs.] : Dissert. 

Abs., v. 20, no. 5, p.1607-1608, Nov.1959. 

Sahama, Thure Georg. 
Detection of zoning in orthorhombic and uniaxial colorless minerals : Am. 

Mineralogist, v. 44, nos. 11-12, p. 1303-1305, illus., Nov.-Dec. 1959. 

Sahinen, U uno Mathias. 
1. Metalliferous deposits in the Helena area, Montana, in Billings Geol. Soc., 

Guidebook, 10th Ann. Field Conf., Aug. 1959, p. 129-140, illus. incl. 
geol. map, 1959. 
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2. (and Crowley, Francis A.). Summary of Montana mineral resources : Mont. 
Bur. Mines and Geology Bull., no. 11, v, 51 p., illus., May 1959. 

Sainsbury, Cleo Ladell. See Kachadoorian, R. ; Scholl, D. W., 2. 

St. Ampd, Pierre. 
Seismicity of Alaska and northwestern British Columbia [abs.]: Alaskan Sci. 

Conf., 6th-7th, 1955-56, Proc., p.115-116 [1959]. 

Saint-Onge, Denis. 
Note sur l'erosion du gypse en climat periglaciaire [Northwest Territories]: 

Rev. Canadienne Geographie, v. 13, nos. 3-4, p. 155-162, illus. incl. geol. 
map, with English abs., July-Dec. Ht59. 

Sakakura, Arthur Yoshikazu. 
(and Lindberg, Carolyn, and Faul, Henry). Equation of continuity in geology 

with applications to the transport <)f radioactive gas: U.S. Geol. Survey 
Bull. 1052-1, p. iv, 287-305, illus., 191'';9. 

Salas, Guillermo Pedro. 
1. Los depositos de bauxita en Haiti y Jamaica y posibilidades de que exista 

bauxita en Mexico: Mexico Univ. Nac., Inst. Geologia Bol., no. 59, p. 9-42, 
illus. incl. geol. maps, 1959. 

2. Programa y resultado de trabajos reali~~ados durante el ejercicio 1957-1958: 
Mexico Univ. Nac., Inst. Geologia Anales, tomo 14,43 p., illus., 1959. 

Sales, Reno Haber. See White, W. S. 

Salmon, Merlyn L. 
(and Hawkes, Herbert Edwin, Jr.). Fluorescent X-ray spectrographic analy­

sis in geochemical prospecting [abs.]: Min. Eng., v. 11, no. 1, p. 40, 
Jan.l959. 

Salotti, Charles Anthony. See Heinrich, E:. W., 3. 

Salt, Donald J. 
A technical success [electromagnetic method to locate massive sulfides] [abs.]: 

Min. Eng., v. 11, no. 1, p. 43, Jan.195H. 

San Joaquin Geological Society. 
Guidebook, field trip, Chico Martinez Creek area, California, May 9, 1959. 15 p., 

ill us. incl. geol. map, 1959. 

Sanchez Mejorada, Pedro. 
Mineralized Cretaceous horizons in northeastern Mexico: Min. Eng., v. 10, no. 

1, p. 108--111, illus., Jan. 1958; A.I.M.E. Trans. 1958, v. 211, 1959. 

Sand, Leonard B. See also Ames, L. L., Jr., 1; DiPiazza, J. J.; Ehlmann, A. J., 
1; Weintraub, J. 

1. (and Baur, Gretta Scott). Genesis of kaolinite in Cretaceous shales of 
central Colorado, in Swineford, A., ed., Clays and clay minerals: In­
ternat. Ser. Mons. Earth Sci., v. 2, p.188-195, tables, 1959. 

2. (and Ames, Lloyd Leroy, Jr.). Stabiility and decomposition products of 
hectorite [Calif.], in Swineford, A., ed., Clays and clay minerals: Inter­
nat. Ser. Mons. Earth Sci., v. 2, p. 3£t2-398, illus., 1959. 

Sandberg, Dorothy Taylor. 
Structure contour map on top of the middle member of the Piper formation of 

Middle Jurassic age in the Williston basin and adjacent areas in Mon­
tana, North Dakota, and South Dakota: U.S. Geol. Survey Oil and Gas 
Inv. Map OM 179, scale about 1, in. to 12 mi., with section and text, 1959. 

Sanders, Donald T. 
Sandstones of the Douglas and Pedee groups in northeastern Kansas : Kans. 

State Geol. Survey Bull.134, pt. 3, p. 125-159, illus., May 15, 1959. 
IS94526-61--17 
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Sanders, John Essington. See aZso Dzulynski, S. 
Symbols for graphic representation of directional sedimentary structures 

[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1667-1668, Dec. 
1959. 

Sandidge, John Roy. 
A review of Edwards limestone production with special reference to south­

central Texas, in Lozo, F. E., Symposium on Edwards limestone in 
central Texas: Texas Univ. Pub., no. 5905, p. 131-152, illus., Mar. 1, 19!59. 

Sando, William Jasper. 
(and Dutro, John Thomas, Jr., and Gere, Willard Calvin). Brazer dolomite 

(Mississippian), Randolph Quadrangle, northeast Utah: Am. Assoc. 
Petroleum Geologists Bull., v. 43, no. 12, p. 2741-2769, illus. incl. geol. 
map, Dec. 1959. 

Sanford, Allan Robert. 
Analytical and experimental study of simple geologic structures : Geol. Soc. 

America Bull., v. 70, no. 1, p. 19-51, illus., Jan. 1959. 

Sanford, Bruce V. 
(and Quillian, R. G.). Subsurface stratigraphy of Upper Cambrian rocks in 

southwestern Ontario (report and map 30-1958): Canada Geol. Survey 
Paper 58-12, 33 p., illus. incl. geol. map, 1959. 

Sans, F. J. See Steinfink, H. 

Sansores Manzanilla, Enrique. 
Breves notas sobre la geologia de la Penfusula de Yucatan, in [Internat. Geol. 

Cong. Mexico] Excursi6n C-7 : Asoc. Mexicana Ge6logos Petroleros Bol., 
v. 11, nos. 7-8, p. 485-491, July-Aug. 1959. 

Sartenaer, Paul. See Cooper, G. A., 1. 

Saskatchewan Department of Mineral Resources, Petroleum and Natural Gas 
Division. 

Saskatchewan stratigraphic correlation chart. Regina [1958?]. 

Sater, John E. 
Glacier studies of the McCall Glacier, Alaska : Arctic, v. 12, no. 2, p. 82-86, 

illus., June 1959. 

Sato, Motoaki. 
1. The oxidation of sulfide ore bodies with special reference to self-potentials 

[abs.]: Dissert. Abs., v. 20, no.1, p. 272-273, July 1959. 
2. An electrochemical study of oxidation of sulfide minerals at 25° C [abs.] : 

Econ. Geology, v. 54, no. 7, p. 1358, Nov. 1959; Geol. Soc. America Bull., 
v. 70, no. 12, pt. 2, p. 1668, Dec. 1959. 

Sato, Yasuo. See Landisman, M. G. 

Saul, LouElla Rankin. 
Upper Cretaceous faunal assemblages from Chico Creek, Butte County, Cali~ 

fornia [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1746, 
Dec. 1959. 

Saull, Vincent Alexander. See Cumberlidge, J. T. 

Saunders, Donald Frederick. See Zeller, E. J., 2. 

Saunders, J. B. See Kugler, H. G. 

Sauve, Pierre. 
Preliminary report on Leaf Bay area, New Quebec : Quebec Dept. Mines, Geol. 

Surveys Br. Prelim. Rept., no. 399, 10 p. ( :j:), ill us. incl. geol. map, 1959; 
also French ed. 
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Savage, Donald Elvin. 
North American land-mammal "ages" [abs.]: Geol. Soc. America Bull., v. 70, 

no. 12, pt. 2, p. 17 46, Dec. 1959. 

Savigear, R. A. G. 
Technique of morphological mapping [a.bs.]: Geol. Soc. America Bull., v. 70, 

no.12,pt.2,p.1812,Dec.1959. 

Savit, Carl H. 
A stratigraphic seismogram [abs.] : Oil and Gas Jour., v. 57, no. 46, p. 222, 

Nov. 9, 1959. 

Sawatzky, Henry B. 
(and Agarwal, R. G., and Wilson, William Westfall). Structure test holes 

confirm post-Paleozoic relief as :lndicated by the seismograph in the 
Avonlea area, Saskatchewan: Alberta Soc. Petroleum Geologists Jour., 
v. 7, no. 4, p. 82-90, 92, illus., Apr. 1959; reprinted, Oil in Canada, v. 11, 
no. 40, p. 56-62, illus., Aug. 3, 1959. 

Sawin, Harold John. See Osmond, J. K. 

Sayles, Edwin Booth. See Haury, E. W. 

Scanlan, Richard Scott. 
The isotopic composition, concentration, and chemical state of the nitrogen in 

igneous rocks [abs.]: Dissert. Abs., v. 19, no. 12, p. 3119, June 1959. 

Scarlott, Charles A. 
Fossil fuels-reserves, use, and prospects, [Chap.] 16 of Natural resources, 

Huberty, M. R., and Flock, W. !J., eds. p. 413-443, illus., New York, 
McGraw-Hill Book Co., 1959. 

Schaeffer, Frederick E., Jr. See also Sadlic:k, W., 3. 
(and Anderson, Warren L.) Geologic history of the Silver Island Range, 

Utah and Nevada [abs.]: Geol. S.oc. America Bull., v. 70, no. 12, pt. 2, 
p. 1786-1787, Dec. 1959. 

Schaeffer, Oliver Adam. 
1. (and Fisher, David E.). Cosmogenic noble gases in the Washington County 

meteorite [Colo.]: Nature, v. 183, no. 4662, p. 66()-661, table, London, 
Mar. 7, 1959. 

2. (and Thompson, Sydney Oliver, and Lark, N.). Chlorine-36 radioactivity 
in rain [abs.]: Geol. Soc. Ameriea Bull., v. 70, no. 12, pt. 2, p. 1668, 
Dec.1959. 

Schairer, John Frank. See also Chinner, G. A. 
(and Morimoto, N obuo). Join protoenstatite-diopside-albite in the system 

forsterite-diopside-silica-albite [abs.] : Geol. Soc. America Bull., v. 70, 
no. 12, pt. 2, p. 1669, Dec. 1959. 

Schalk, Marshall. See Werner, M. A. 

Schaller, Waldemar Theodore. 
(and Vlisidis, Angelina Calomeris). Spontaneous oxidation of a sample of 

powdered siderite: Am. Mineralo:gist, v. 44, nos. 3-4, p. 433--435, table, 
Mar.-Apr. 1959. 

Schanz, John Jacob, Jr. 
Elements of mineral economics. viii, 108 p. (t), ill us., University Park, Pa. 

State Univ., Coil. Mineral Industries, 1959. 

Scheidegger, Adrian Eugen. 
L On the theory of flow of underground fluids in compressible strata: Cana­

dian Jour. Physics, v. 37, no. 3, p. 2:76-284, Mar.1959. 
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2. Note on the tectonics of Kern County, California, as evidenced by the 1952 
earthquakes: Jour. Geophys. Research, v. 64, no. 10, p. 1499-1501, illus., 
Oct. 1959. 

3. Statistical analysis of recent fault-plane solutions of earthquakes: Seismol. 
Soc. America Bull., v. 49, no. 4, p. 337-347, illus., Oct. 1959. 

4. Stresses in the earth's crust [abs.]: G.eol. Soc. America Bull., v. 70, no. 12, 
pt. 2, p.1746-1747, Dec. 1959. 

Schell, Irving Israel. See Ewing, W. M., 1. 

Schick, Robert Bryant. 
Geologic sections from three deep wells, southwestern Wyoming, in Inter­

mountain Assoc. Petroleum Geologists, Guidebook, 10th Ann. Field 
Conf.1959, p.193-199, illus., 1959. 

Schilling, John Harold. 
Silver City-Santa Rita-Hurley, New Mexico: N. Mex. Bur. Mines and Mineral 

Res. Scenic Trips Geol. Past, no. 5, 43 p., ill us., 1959. 

Schindewolf, Otto H. 
Adolescent cephalopods from the Exshaw formation of Alberta: Jour. Paleon­

tology, v. 33, no. 6, p. 971-976, illus., Nov.1959. 

Schlee, John S. 
Sandstone pipes of the Laguna area, New Mexico [abs.]: Geol. Soc. America 

Bull., v. 70, no. 12, pt. 2, p. 1669, Dec. 1959. 

Schleicher, John Anthony. 
1. Germanium in Kansas coals: Kans. State Geol. Survey Bull. 134, pt. 4, p. 

161-179, illus., May 15,1959. 
2. The use of emission spectrograph in the geochemistry laboratory, Pt. 2: 

Okla. Geology Notes, v.19, no. 9, p.194-195, Sept. 1959. 

Schlicker, Herbert G. See also Wilkinson, W. D., 2. 
(compiler). Bibliography of theses on Oregon geology : Oreg. Dept. Geology 

and Mineral Industries Misc. Paper, no. 7, 14 p., illus., 1959. 

Schlumberger Well Surveying Corporation. 
Log interpretation charts. [74] p., illus., Houston, Texas, Sept. 1959. 

Schmalz, Robert F. 
A note on the system Fe20a-H20: Jour. Geophys. Research, v. 64, no. 5, p. 575-

579, illus., May 1959. 

Schmidt, Herta. See Harrington, H. J. 

Schmidt, Robert George. 
Bedrock geology of the northern and eastern parts of the North range, Cuyuna 

district, Minnesota, Sheets 7-11: U.S. Geol. Survey Mineral Inv. Field 
Studies Map MF 182, scale 1:7200 (1 in. to 600ft.), with sections and 
text, 1959. 

Schmidt, Robert Gordon. 
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Georgia [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1670, 
Dec.1959. 
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1. (and others). Disseminated deposits at the Esperanza copper mine, in 

Ariz. Geol. Soc., Guidebook 2, Apr. 1959: Ariz. Geol. Soc. Digest, 2d Ann., 
p. 205, 1959. 

2. The copper province of the southwest: Min. Eng., v. 11, no. 6, p. 597-600, 
ill us., June 1959. 

Schmitter, Eduardo. 
Clasificaci6n basada en el amilisis termico diferencial de materiales arcillosos 
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A. S. Romer, and P. :EJ. Cloud, Jr., which are cited individually. 

Stump, Richard W. 
(and others). Properties and geologic occurrence of silt deposits in the Mata­

nuska Valley, Alaska,, Final Rept. 1: Iowa State Coli., Eng. Expt. Sta. 
Proj. 320-S, iv, 89 p., illus., June 1, 1956; revised, Iowa State Univ. Sci. 
and Technology, Eng. Expt. Sta. Bull., no. 186, p. 3-32, illus., Dec. 1959 

Sturn, Ann. See Brattstrom, B. H. 

Suess, Hans Eduard. 
The abundance of the chemical elements: Smithsonian Inst. Ann. Rept. 1958, 

p. 307-318, illus., 1959. 

Sullivan, Charles John. See a.lso Knight, C. L. 
1. The classification of metalliferous provinces and deposits: Canadian Min. 

Metall. Bull., no. 54~3, p. 599-601, tables, Oct. 19157 ; Canadian Inst. 
Mining and Metallurgy Trans., v. 60, p. 333-335, tables, 1957; revised, 
Eng. Min. Jour., v. 159, no. 6a, p. 26-28, ill us., Mid-June 1958; dls­
cussion by T. M. Brc-derick, Econ. Geology, v. 53, no. 8, p. 1042-1046, 
Dec. 1958; reply by Huthor, v. 54, no. 4, p. 748-749, June--July 1959. 

2. Toward an exploration geology, in Canadian Inst. Mining and Metallurgy, 
Symposium on saturation prospecting: Canadian Min. Metall. Bull., no. 
561, p. 31-33, with discussion, Jan. 1959. 

3. The origin of massive sulphide ores, in Gill, J. E., chm., Symposium on the 
genesis of massive sulphide deposits: Canadian Min. Metall. Bull., no. 
570, p. 613-619, illus., Oct. 1959 ; Canadian Inst. Mining and Metallurgy 
Trans., v. 62, p. 321-327, illus., 1959. 

Sullivan, John C. 
Bellevue Oil field: Calif. Oil Fields, v. 45, no. 1, p. 44-49, illus., Jan.-June 1959. 

Sullwold, Harold H., Jr. 
Nomenclature of load deformation in turbidites: Geol. Soc. America Bull., v. 

70, no. 9, p.1247-1248, illus., Sept.1959. 
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Summerson, Charles Henry. 
1. Evidence of weathering at the Silurian-Devonian contact in central Ohio: 

Jour. Sed. Petrology, v. 29, no. 3, p. 425-429, illus., Sept. 1959. 
2. Pre-glacial residual soil in central Ohio: Jour. Sed. Petrology, v. 29, no. 3, 

p. 430-435, illus., Sept. 1959. 

Sun, Ming-Shan. 
1. (and Weege, Randall J.). Native ,selenium from Grants, New Mexico: Am. 

Mineralogist, v. 44, nos. 11-12, p. 1309-1311, illus., Nov.-Dec. 1959. 
2. Determination of selenium by X-ray spectroscopic method [abs.], in N. 

Mex. Geol. Soc., Guidebook, lOth Field Conf., Oct. 1959, p. 157, 1959. 

Sun, Shiou Chuan. See Spokes, E. M. 

Sund, J. Olaf. 
Origin of the New Brunswick gypsum deposits : Canadian Min. Me tall. Bull., 

no. 571, p. 707-712, illus., Nov. 1959; Canadian Inst. Mining and 
Metallurgy Trans., v. 62, p. 395-400, illus., 1959. 

Sundelius, Harold Wesley. 
Occurrence and origin of the Peg Claims spodumene pegmatites, Knox County, 

Maine [abs.]: Dissert. Abs., v. 20, no. 2, p. 642, Aug. 1959. 

Sundius, Nils. See Vogt, T. 

Susuki, Takeo. See Crowell, J. C., 1; Valentine, J. W., 2. 

Suter, Max. 
(and others). Preliminary report on ground-water resources of the Chicago 

region, Illinois: Ill. State Water Survey Cooperative Ground-Water 
Rept. 1, 89 p., illus. incl. geol. maps, 1959; summary, Rept. 1-S, 18 p., 
illus., 1959. 

Sutherland, Patrick Kennedy. 
1. (and Amsden, Thomas William). Are-illustration of the trilobite Lorwho­

domas mcgeheei Decker from the Bromide formation (Ordovician) of 
southern Oklahoma: Okla. Geology Notes, v. 19, no. 10, p. 212-219, illus. 
incl. geol. sketch map, Oct. 1959. 

2. (and Land, Cooper B., Jr.). Mississippian limestone boulder conglomerates 
in the southernmost Sangre de Cristo Mountains, New Mexico [abs.]: 
Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1683, Dec. 1959. 

Sutherland, Pauline. 
New England's new desert [Maine]: Desert Mag., v. 22, no. 2, p. 10-11, illus., 

Feb.1959. 

Sutterlin, Peter George. 
A stratigraphic analysis of the Winterburn and Wabamun groups in southern 

Alberta, in Am. Assoc. Petroleum Geologists Rocky Mtn. Sec., Geological 
record, Feb.l959, p.17-23, illus. [1959]. 

Sutton, George H. See Drake, C. L. ; Talwani, M., 2. 

Sutton, Robert George. 
1. Use of flute casts in stratigraphic correlation [N.Y.]: Am. Assoc. Petroleum 

Geologists Bull., v. 43, no. 1, p. 230-237, illus., Jan.1959. 
2. Structural geology of the Dryden and Harford quadrangles, New York. 

15 p., illus., Albany, Univ. State N.Y., July 1959. 

Swain, Frederick Morrill, Jr. See also Dobbins, D. A.; Palacas, J. G. 
1. (and Blumentals, A., and Millers, R.). Stratigraphic distribution of amino 

acids in peats from Cedar Creek Bog, Minnesota, and Dismal Swamp, 
Virginia: Limnology and Oceanography, v. 4, no. 2, p.119-127, illus., Apr. 
1959. 

2. Amino acid distribution in lake deposits [abs.]: Minn. Univ. Center Oon­
tinuation Study Inst. Lake Superior Geology, 5th Ann. Mtg., Apr. 13-14, 
1959, p. 13 ( *) [1959]. 



BIBLIOGRAPHY 281 

3. Quaternary Ostracoda from Naval Petroleum Reserve No. 4, northern 
Alaska [abs.] : Canadian Oil and Gas Industries, v. 12, no. 12, p. 61-62, 
Dec.1959. 

Swaine, D. J. See Shaw, D. 11!. 

Swann, David Henry. 
(and Fisher, Robert W., and Walters, Mathias J.). Visual estimates of grain 

size distribution in some Chester sandstones: Ill State Geol. Survey 
Circ. 280, 43 p., illus., 1959. 

Swanson, Robert Leonard. 
Rasberry field, Foard County, Texas, in North Texas Geol. Soc., Guide[book], 

Sept. 1959, p. 20-29, illus., 1959. 

Swanson, Roger Warren. See McKelvey, V. E., 1. 

Swarzenski, Wolfgang V. 
1. Determination of chloride in water from core samples: Am. Assoc. Petro­

leum Geologists Bull., v. 43, no. 8, p. 1995-1998, table, Aug. 1959. 
2. Ground-water supplies in Pleistocene and Cretaceous deposits of north­

western Nassau County, N.Y.: N.Y. Acad. Sci. Annals, v. 80, art. 4, 
p. 1077-1091, illus., Sept. 21, 1959. 

Sweet, Walter Clarence. 
1. Muscle-attachment imprE~ssions in some Paleozoic nautiloid cephalopods : 

Jour. Paleontology, v. 33, no. 2, p. 293-304, illus., Mar.1959. 
2. (and others). Eden conodonts from the Cincinnati region of Ohio and 

Kentucky, [Pt.] 1 of The American Upper Ordovician standard: Jour. 
Paleontology, v. 33, no. 6, p.1029-1068, illus., Nov.1959. 

3. Distribution and stratigraphic significance of conodonts in the type section 
of the Cincinnatian E!eries [abs.]: Geol. Soc. America Bull., v. 70, no. 
12, pt. 2, p. 1684, Dec. :L959. 

Sweeting, Marjorie Mary. 
The karstlands of Jamaica: Geog. Jour., v. 124, pt. 2, p. 184-199, illus. incl. 

geol. maps, London, June 1958; reprinted as Jamaica Geol. Survey Pub., 
no. 39, June 1958; discussion by W. V. Lewis and reply by author, Geog. 
Jour., v.125, pt. 2, p. 289-291, London, June 1959. 

Swensen, William T. 
Geology of the Nakina iron property, Ontario [abs.]: Min. Eng., v. 11, no. 12, 

p. 1232, Dec. 1959. 

Swenson, Herbert Alfred. See McMurtrey, R. G. 

Swift, Gilbert. 
Dip-log computer chart: Jour. Petroleum Technology, v. 11, no. 9, p. 23-28, 

illus., Sept. 1959. 

Swiger, William F. 
(and Coombs, Howard Abbott). Geology of the Rocky Reach Dam site, 

Columbia River, Wa~;hington [abs.] : Geol. Soc. America Bull., v. 70, 
no. 12, pt. 2, p.1751-17'52, Dec.1959. 

Swineford, Ada. See also Franks, P. C., 1. 
1. (editor, and others) . Clays and clay minerals-proceedings of the 6th 

National Conference on Clays and Clay Minerals, Berkeley, California, 
August 19-23, 1957: Internat. Ser. Mons. Earth Sci., v. 2, ix, 411 p., 
illus., 1959. Includes papers by numerous authors which are cited 
individually. 

2. (and Franks, Paul C.). Opal in the Ogallala formation in Kansas, in Ire­
land, H. A., ed., Silica in sediments-a symposium : Soc. Econ. Paleon­
tologists and Mineralogists Special Pub., no. 7, p. 111-120, illus., Mar. 
1959. 
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Swingle, George D. 
Geology, mineral resources, and ground water of the Cleveland area, Tennes­

see: Tenn. Dept. Conserv., Div. Geology Bull. 61, v, 125 p., illus. incl. 
geol. maps, 1959. 

Sykes, Howard Allen. See Reedy, H. J. 

Sylvester, Robert Kilburn. 
Scolecodonts from central Missouri: Jour. Paleontology, v. 33, no. 1, p. 33-49, 

illus., Jan.1959. 

Syrocki, B. John. 
What is a rock? [ 48] p., ill us., Chicago, Ill., Benefic Press, 1959. 

Szmuc, Eugene Joseph. 
Stratigraphy of the Cuyahoga formation and Shenango sandstone of northern 

Ohio and northwestern Pennsylvania [abs.] : Geol. Soc. America Bull., 
v.70,no.12,pt.2,p.1684,I>ec.1959. 

Taft, William H. 
The Ogallala Group of south-central South Dakota: S. I>ak. Acad. Sci. Proc. 

1958,v.37,p.146-147,Jan.1,1959. 

Takagi, Robert S. Bee Kesling, R. V. 

Take, William F. See Baird, D. 

Takeuchi, Hitoshi. 
(and Press, Frank, and Kobayashi, N.). Rayleigh-wave evidence for the low­

velocity zone in the mantle: Seismol. Soc. America Bull., v. 49, no. 4, 
p. 355-364, illus., Oct. 1959. 

Tallon, Walter A. 
(and Hunter, Richard Glenn). High-alumina clays of West Virginia: W.Va. 

Geol. Survey Rept. Inv., no.17, v, 49 p., illus., June 1959. 

Talwani, Manik. See also Thompson, G. A., 2; Worzel, J. L., 4. 
1. (and Worzel, John Lamar, and Landisman, Mark G.). Rapid gravity com­

putations for two-dimensional bodies with application to the Mendocino 
submarine fracture zone [Pacific Ocean]: Jour. Geophys. Research, 
v. 64, no. 1, p. 49-59, illus., Jan. 1959. 

2. (and Sutton, George H., and Worzel, John Lamar). A crustal section across 
the Puerto Rico Trench: Jour. Geophys. Research, v. 64, no. 10, 
p.1545-1555, illus., Oct.1959. 

3. (and Worzel, John Lamar, and Ewing, William Maurice). Gravity anoma­
lies and structure of the Bahamas [abs.] : Caribbean Geol. Conf., 2d, 
Mayagiiez, Univ. Puerto Rico, Jan. 4--9, 1959, Program, p. 39-41 [1959]. 

Tanner, Allan B. 
Meteorological in:ftuence on radon concentration in drillholes: Min. Eng., v. 11, 

no. 7, p. 706--708, illus., July 1959. 

Tanner, Lloyd George. 
Notice of a new Pliocene rhinoceros, Aphelops kimballensi8 [abs.]: Nebr. Acad. 

Sci. Proc., 69th Ann. Mtg., p.15, Apr. 1959. 

Tanner, William Francis, Jr. See also McCutchen, W. T. 
1. Geomorphology of representative areas [Ark.], in Fort Smith Geol. Soc., 

Guidebook, 1st Regional Field Conf., Apr.-May 1959, p. 3-6, illus., 1959. 
2. Examples of departure from the Gaussian in geomorphic analysis: Am. Jour. 

Sci., v. 257, no. 6, p. 458-460, illus., June 1959. 
3. The importance of modes in cross-bedding data: Jour. Sed. Petrology, v. 29, 

no. 2, p. 221-226, illus., June 1959. 
4. Permo-Pennsylvanian paleogeography of part of Oklahoma: Jour. Sed. 

Petrology, v. 29, no. 3, p. 326-335, ill us., Sept. 1959. 
5. Sample components obtained by the method of differences: Jour. Sed. 

Petrology, v. 29, no. 3, p. 408-411, illus., Sept. 1959. 
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6. Near-shore studies in sedimentology and morphology along the Florida Pan­
handle coast: Jour. Bed. Petrology, v. 29, no. 4, p. 564-574, illus., Dec. 
1959. 

7. Possible Gaussian components of zig-zag curves [abs.]: Geol. Soc. America 
Bull., v. 70, no.12, pt. 2, p.1813-1814, Dec. 1959. 

Tapp, Stuart C. 
Where is the oil in Nebraska's Salina basin?: Oil and Gas Jour., v. 57, no.1, p. 

152-153, 155-157, illus., Jan. 5, 1959. 

Tasch, Paul. 
1. New method for study of ealci-phosphatic pellets: Jour. Sed. Petrology, v. 29, 

no. 1, p. 104-107, illus., Mar. 1959. 
2. (and Zimmerman, James R.). New Permian insects discovered in Kansas 

and Oklahoma: Scien(~e. v. 130, no. 3389, p. 1656, Dec. 11, 1959. 
3. Newly discovered concho8tracan-bearing beds of the Ninnescah formation of 

Kansas [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p.1684-1685, 
Dec.1959. 

Tatlock, Donald B. See Wallace, R. E. 

Tatsumoto, Mitsunobu. 
(and Goldberg, Edward D.). Some aspects of the marine geochemistry of 

uranium: Geochimica et Cosmochimica Acta, v. 17, nos. 3-4, p. 201-208, 
illus., Nov. 1959. 

Taubeneck, William Harris. .See also Poldervaart, A., 2. 
Age of granitic plutons in E!astern Oregon [abs.]: Geol. Soc. America Bull., v. 

70, no. 12, pt. 2, p. 168f), Dec. 1959. 

Taylor, Alfred R. See Klemic, H., 2. 

Taylor, Dwight Willard. See Herrington, H. B. 

Taylor, Frederick C. See Canada G. S., 35-37. 

Taylor, Garvin Lawrence. See Widess, M. B. 

Taylor, H. F. W. See also Buttler, F. G. 
The dehydration of tobermorite, in Swineford, A., ed., Clays and clay min­

erals: lnternat. Ser. Mons. Earth Sci., v. 2, p. 101-109, illus., 1959. 

Taylor, Melvin Hall, Jr. 
Faulting associated with the Fuyk Valley anticline, southeastern New York 

[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1685-1686, Dec. 
1959. 

Taylor, Richard Bartlett. See Bush, A. L., 2. 

Taylor, Richard Spence. 
Some Pleistocene lakes of northern Alberta and adjacent areas : Edmonton 

Geol. Soc. Quart., v. :2, no. 4, p. 1-9, illus., Dec. 1958 [May 22, 1959]. 

Taylor, Stuart Ross. See Cherry, R. D. 

Taylor, W. L. W. See Gill, ~r. E., 1. 

Taylor, William H. See Ferguson, R. B., 1. 

Tazelaar, James Fulton. 
Remarks on carbonate-derived gossans near Stony Point, Virginia [abs.] : Va. 

Jour. Sci., v. 9, no. 4, p. 428, Sept.l958. 

Techter, David. See Bader, R. S., 2. 

Tedrow, John C. F. See Mirtard, J. P. 

Teichert, John A. 
Geology of the southern Stansbury Range, Tooele County, Utah: Utah Geol. 

Mineralog. Survey Bull. 65, 75 p., illus. incl. geol. map, May 1959. 
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Teichmiiller, Marie-Luise. 
(and Parks, Bryan Conrad). Comparison of microscopical analyses of coal 

by transmitted and reflected light methods: Internat. Comm. Coal 
Petrology, Liege, May 23-25, 1955, Proc., no. 2, p. 21-27, illus., Liege, 
Belgium, 1956. 

Temkin, Owsei. See Glass, H. B. 

Temple, Alan Keith. 
Petrology of the Nemegosenda alkaline complex, Ontario [abs.]: Geol. Soc. 

America Bull., v. 70, no. 12, pt. 2, p. 1686, Dec. 1959. 

Templeton, Bonnie C. 
Pleistocene flora of California with emphasis on taxonomic problems in the 

Rancho La Brea flora: Internat. Bot. Cong., 8th, Paris, 1954, Comptes 
rendus, sec. 5, p. 207-211, with discussion [1954]; revised, Southern 
Calif . .A.cad. Sci. Bull., v. 55, pt. 3, p. 123-130, illus., Sept.-Dec. 1956. 

Tennant, Charles Beard. 
(and White, Malcolm Lunt). Study of the distribution of some geochemical 

data: Econ. Geology, v. 54, no. 7, p. 1281-1290, illus., Nov. 1959. 

Terasmae, Jaan. See also Cooper, W. S. 
1. Palaeobotanical study of buried peat from the Mackenzie River delta area, 

Northwest Territories: Canadian Jour. Botany, v. 37, no. 4, p. 715--717, 
illus., July 1959. 

2. (and Mott, Robert J.). Notes on sand dunes near Prescott, Ontario: Rev. 
Canadienne Geographie, v. 13, nos. 3-4, p. 135--141, illus., July-Dec. 1959. 

3. Notes on the Champlain Sea episode in the St. Lawrence lowlands, Quebec: 
Science, v. 130, no. 3371, p. 334-336, illus., .Aug. 7, 1959. 

4. (and Fyles, John Gladstone). Palaeobotanical study of late-glacial deposits 
from Vancouver Island, British Columbia: Canadian Jour. Botany, v. 37, 
no. 5, p. 815-817, illus., Sept. 1959. 

Tesch, Willard John, Jr. See Harrer, C. M. 

Tettenhorst, Rodney T. See Johns, W. D., 1. 

Texas Petroleum Research Committee . 
.A symposium on the oil industry of Southwest Texas-proceedings, 12th oil 

recovery conference, Corpus Christi, October 29--31, 19,59 : Texas 
Petroleum Research Comm. Bull., no. 80, paged separately, illus. [1959]. 
Includes papers by J. E. Kirby, Jr. and 0. G. McClain, which are cited 
individually. 

Thaemlitz, Doris. See Goldich, S. S., 2. 

Thalmann, Hans Ernst. 
1. New names for foraminiferal homonyms-[Pt.] 1: Cushman Found. Foram. 

Research Contr., v. 3, pt. 1, p. 14, Mar. 1952; [Pt.] 2, v. 6, pt. 1, p. 53, 
Jan. 1965; [Pt.] 3, pt. 2, p. 82, .Apr. 1955; [Pt.] 4, v. 10, pt. 4, p.130-131, 
Oct. 1959. 

2. (and .Ayala Casteiiares, .Agustin) . Evidencias micropaleontologicas sobre 
la edad Cretacico Superior de las "Pizarras Necoxtla": Mexico Univ. 
Nac., Inst. Geologia Paleontologia Mexicana, no. 5, 20 p., illus., 1959. 

3. Foraminiferal homonyms: Cushman Found. Foram. Research Contr., v. 10, 
pt. 4, p. 127-129, Oct. 1959. 

4. Bibliography and index to new genera, species, and varieties of Foraminifera 
for the year 1956: Jour. Paleontology, v. 33, no. 6, p. 1069-1114, Nov. 
1959. 

Thames, Clement Beal, Jr. 
Facies relationships in the Mississippian of the Williston Basin and their 

effects upon fluid migration, in .A.m . .Assoc. Petroleum Geologists Rocky 
Mtn. Sec., Geological record, Feb. 1959, p. 83-86, ill us. [1959]. 

Tharp, Marie. See Heezen, B. 0., 2. 
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Thatcher, John W. 
(and Campbell, ·william Joseph). Fluorescent X-ray spectrographic probe­

design and applications: U.S. Bur. Mines Rept. Inv. 5500, ii, 23 p., illus., 
1959. 

Thayer, Thomas Prence. See also Wilkinson, W. D., 4. 
Some relations of later Tertiary volcanology and structure in eastern Oregon, 

in Torno 1 of Vulcanologia del Cenozoico: Internat. Geol. Cong., 20th, 
Mexico, D. F., 1956 ['J~rabajos], sec. 1, p. 231-245, illus. incl. geol. map, 
1957. 

Theis, Charles Vernon. 
Disposal of nuclear wastes underground [abs.], in N. Mex. Geol. Soc., Guide­

book, lOth Field Conf., Oct. 1959, p. 161, 1959. 

Theisen, Arthur A. 
1. (and Webster, G. R., and Harward, Moyle E.). The occurrence of chlorite 

and vermiculite in the clay fraction of three British Columbia soils: 
Canadian Jour. Soil Sei., v. 39, no. 2, p. 244-251, illus., Aug. 1959. 

2. (and Knox, Ellis Gilbert). Distribution and characteristics of loessial soil 
parent material in northwestern Oregon: Soil Sci. Soc. America Proc., 
v. 23, no. 5, p. 385-388, .illus., Sept.-Oct. 1959. 

Theobald, Paul Kellogg, Jr. See also Mapel, W. J., 3; Overstreet, W. C. 
1. (and Thompson, Charles :m.). Geochemical prospecting with heavy-mineral 

concentrates used to locate a tungsten deposit [Colo.]: U.S. Geol. Survey 
Circ. 411, 13 p., illus., 1959. 

2. (and Thompson, Charles E.). Reconnaissance exploration by analysis of 
heavy mineral concentrates [Colo.] [abs.]: Min. Eng., v. 11, no. 1, p. 40, 
Jan.1959. 

Theodosis, Steven D. 
Geology of the Melrose areR, Beaverhead and Silver Bow Counties, Montana 

[abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1789, Dec. 1959. 

Theokritoff, George. 
1. Stratigraphy and structure of the 'J~aconic sequence in the Thorn Hill and 

Granville quadrangles [N.Y.], Pt. 1 of Trip G, in New England Inter­
collegiate Geol. Conf., Guidebook, 51st Ann. Mtg., Oct. 1959, p. 53-57, 
1959. 

2. Taconic sequence in northern ·washington County, New York [abs.]: Geol. 
Soc. America Bull., v. 'i'O, no.12, pt. 2, p.1686-1687, Dec. 1959. 

Thiel, Edward. 
(and others). Gravity meRsurements in Alaska: Arctic, v. 12, no. 2, p. 67-

76, illus., June 1959. 

Thiel, George Alfred. 
1. The marls of Minnesota, App. A of Schwartz, G. M., Investigation of the 

commercial possibilities of marl in Minnesota, [111] p., illus. incl. geol. 
sketch maps, reprinted 1959; originally published 1933. 

2. Memorial to Frank Fitch Grout (1880-1958) : Geol. Soc. America Proc. 1958, 
p. 129-133, port., Sept.1959. 

Thorn, William Taylor, Jr. 
Tectonic sketch map of North Ameriea showing regional structural features 

and approximate configuration of surface of basement complex. Scale 
1 : 10,000,000 (about l in. to 158 mi.), Red Lodge, Mont., Yellowstone­
Bighorn Research As8oc., 1959. 

Thomas, Charles A. 
New exposures of brucite and deweylite near West Chester, Penn.: Rocks 

and Minerals, v. 34, nos. 7-8, p. 301-302, July-Aug. 1959. 
594526-61--19 
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Thomas, G. E. 
(and Glaister, Rowland Perry). Facies and porosity relationships in the Mis­

sissippian Elkton carbonate cycle of southwestern Alberta, in Alberta 
Soc. Petroleum Geologists, 9th Ann. Field Conf., Sept. 1959, p. 113-121, 
illus., 1959. 

Thomas, George C. 
The Mississippian system in southern Arizona, in Ariz. Geol. Soc., Guidebook 

2, Apr. 1959: Ariz. Geol. Soc. Digest, 2d Ann., p. 31-33, 1959. 

Thomas, Harold Edgar. 
(and White, Donald Edward). Meteoric vs. nonmeteoric ground water : Am. 

Soc. Civil Engineers Proc., v. 85, Paper 2060, Jour. Irrigation and Drain­
age Div., no. IR 2, pt. 1, p. 23-27, June 1959. 

Thomas, Herman Hoit. See Faul, H., 3. 

Thomas, Leo Almor. See Lindholm, G. F. ; Payton, C. E. ; Stump, R. W. 

Thomas, W. H. See Bien, G. S.-N. 

Thomas, William Andrew. 
Primary sedimentary features in the Upper Mississippian of Mercer County, 

'Vest Virginia, and Giles County, Virginia [abs.]: Va. Jour. Sci., v. 10, 
no. 4, p. 297-298, Sept. 1959. 

Thomasson, Maurice Ray. 
1. Late Paleozoic stratigraphy and paleotectonics of central and eastern Idaho 

[abs.]: Dissert. Abs., v. 20, no. 3, p. 999, Sept. 1959; Geol. Soc. America 
Bull., v. 70, no. 12, pt. 2, p. 1687-1688, Dec. 1959. 

2. Paleocurrent and sedimentary structure studies in upper Paleozoic rocks 
of central Idaho [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, 
p. 1687, Dec. 1959. 

Thompson, C. Sheldon. See Lyon, R. J. P., 1. 

Thompson, Charles E. See Theobald, P. K., Jr., 1, 2. 

Thompson, Edward Malcolm. See Smith, D. G. 

Thompson, George Albert. See also Yates, R. G. 
1. Gravity measurements between Hazen and Austin, Nevada-a study of 

Basin-Range structure: Jour. Geophys. Research, v. 64, no. 2, p. 217-
229, illus., Feb. 1959. 

2. (and Talwani, Manik). Crustal section across California and Sierra 
Nevada [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, p. 1688, Dec. 
1959. 

Thompson, Henry Dewey. 
The Palisades Ridge in Rockland County, N.Y.: N.Y. Acad. Sci. Annals, v. 

80, art. 4, p.1106-1126, illus. incl. geol. map, Sept. 21, 1959. 

Thompson, James Burleigh, Jr. 
1. Local equilibtium in metasomatic processes, in Abelson, P. H., ed., Re­

searches 'in geochemistry, p. 427-457, illus., 1959. 
2. Stratigraphy and structure 'in the Vermont valley and the eastern Taconics 

between Clarendon and Dorset [Vt.], Trip H, in New England Inter­
collegiate Geol. Conf., Guidebook, 51st Ann. Mtg., Oct. 1959, p. 71-77, 
table, 1959. 

Thompson, James R. 
PreUminary geologic site examination 'in watershed planning [Tenn.]: Jour. 

Soil and Water Conserv., v. 14, no. 4, p. 156-159, illus., July 1959. 

Thompson, Marcus Luther. 
(and Shaver, Robert Harold, nnd Riggs, E. A.). Early Pennsylvanian 

fusulinids and ostracods of the Illinois Basin [Ill.-Ky.]: Jour. Paleon­
tology, v. 33, no. 5, p. 770-792, illus., Sept. 1959. 
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Thompson, Mary Eleanor. Sj~e also Garrels, R. M., 8; Roach, C. H.; Weeks, 
A. D., 2. 

(and Sherwood, Alexander M.). Delrioite, a new calcium strontium vanadate 
from Colorado : Am. Mineralogist, v. 44, nos. 3-4, p. 261-264, tables, 
Mar.-Apr. 1959. 

Thompson, Sydney Oliver. See Schaeffer, 0. A., 2. 

Thompson, Warren C[ !O]sborne. 
Studies of ancient beaches provide clues in oil search [Colo.]: World Oil, v. 

148, no. 1, p. 227-230, 232, illus., Jan. 1959; summary, Tulsa Geol. Soc. 
Digest, v. 26, p. 81-82, 1958. 

Thompson, Will F. 
Determination of spatial relationships of locally dominant topographic features 

[abs.]: Geol. Soc. America Bull, v. 70, no. 12, pt. 2, p. 1814, Dec. 1959. 

Thomson, Alan Frank. 
Pressure solution and porosity, in Ireland, H. A., ed., Silica in sediments­

a symposium: Soc. Eeon. Paleontologists and Mineralogists Special Pub., 
no. 7, p. 92-110, illus., Mar.1959. 

Thomson, James Edgar. . 
1. Geology of Falconbridge township: Ontario Dept. Mines Ann. Rept. 1957, 

v. 66, pt. 6, iii, 36 p., illus. incl. geol. maps, 1959. 
2. (and Williams, Howel). The myth of the Sudbury lopolith [Ontario]: 

Canadian Min. Jour., v. 80, no. 3, p. 57-62, illus., Mar. 1959. 

Thomssen, Richard Wyatt. ~tee Pabst, A., 5. 

Thordarson, William. See Johnson, H. S., Jr., 8. 

Thoren, Ragnar. 
Frost problems and photo interpretation of patterned ground: Photogram-

metric Eng., v. 25, no. 5, p. 779-786, illus., Dec. 1959. 

Thorne, Robert Lawrence. fJee Mulligan, J. J., 2. 

Thorp, James. See Gooding, A. M., 2. 

Thorpe, Arthur. See Senftle, F. E. 

Thorsen, Carl Peter Elmer. 
Stratigraphy and Ostracoda of the Brownstown and Tokio formations-south­

west Arkansas [abs.]: Dissert. Abs., v. 20, no. 3, p. 999-1000, Sept. 1959. 

Thorsteinsson, Raymond. 
1. Cornwallis and Little Cornwallis Islands, District of Franklin, Northwest 

Territories: Canada Geol. Survey Mem. 294, v, 184 p., ill us. incl. geol. 
map, 1958 [1959]. 

2. (and Tozer, Edward Timothy). Western Queen Elizabeth Islands, District 
of Franklin, Northwest Territories (descriptive notes): Canada Geol. 
Survey Paper 59-1,7 p., geol. map, 1959. 

8. (and Tozer, Edward Timothy). Structural history of the Canadian Arctic 
Archipelago [Northwest Territories] since Precambrian time [abs.l: 
Canadian Oil and Gas Industries, v. 12, no. 12, p. 62, Dec. 1959. 

Thralls, Hugh Miller. 
Stratigraphy, sedimentation, and seismology [summary] : Tulsa Geol. Soc. 

Digest, v. 27, p. 70, 19.59. 

Threet, Richard Lowell. 
1. Geomorphology of the ·wasatch-Uinta Mountains junction [Utah-Wyo.1, in 

Intermountain Ass~. Petroleum Geologists, Guidebook, lOth Ann. Field 
Conf. 1959, p. 24-33, illus., 1959. 

2. Mountains upside down [Utah] : Nature Mag., v. 52, no. 4, p. 206--207, 220, 
illus., Apr. 1959. 

8. The wind at work: Nat. History, v. 68, no. 5, p. 256-265, illus., May 1959. 
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Thurber, Charles H. 
Geoacoustic spectrum: Oil and Gas Jour., v. 57, no. 42, p. 228-236 incl. ads., 

illus., Oct. 12, 1959. 

Thurber, David L. See Newell, N. D., 4. 

Thwaites, Fredrik Turville. 
Land forms of the Baraboo District, Wisconsin: Wis. Acad. Sci. Trans. 1958, 

v. 47, p. 137-159, illus., Mar. 24, 1959. 

Tidyman, Thomas. 
Paleozoic stratigraphy of the Nimrod-Drummond area [Mont.], in Geol. Soc. 

America Rocky Mtn. Sec., Guidebook, 12th Ann. Mtg., May 1959, p. 58-63, 
1959. 

Tiensuu, V. H. See Ergun, S., 1. 

Tilden, Paul Mason. 
1. The feldspar in your life: Nature Mag., v. 52, no. 8, p. 430-432, illus., Oct. 

1959. 
2. Relics of the ice: Nature Mag., v. 52, no. 10, p. 529-531, ill us., Dec. 1959. 

Tilles, David. 
Natural variations in isotopic-abundance ratios of silicon [abs.]: Geol. Soc. 

America Bull., v. 70, no.12, pt. 2, p.1688-1689, Dec.1959. 

Tilling, Robert Ingersoll. See Winchell, H. 

Tillman, Chauncey G. 
Stratigraphic and geographic distribution of some upper Clinton (Silurian) 

brachiopods [abs.]: Va. Jour. Sci., v. 9, no. 4, p. 424-425, Sept. 1958. 

Tillman, John R. See Kesling, R. V. 

Tilton, George Robert. See also Wetherill, G. W. 
(and Davis, Gordon Leslie). Geochronology, in Abelson, P. H., ed., Researches 

in geochemistry, p.190-216, illus., 1959. 

Timms, P. D. 
(and Marshall, D.). The geology of the Willroy Mines base metal deposits 

[Ontario]: Geol. Assoc. Canada Proc., v. 11, p. 55-65, illus. incl. geol. 
sketch map, Dec. 1959. 

Tinklepaugh, Betty M. 
A chemical, statistical and structural analysis of secondary dolomitization in 

the Rogers City-Dundee formation of the central Michigan basin [abs.]: 
Dissert. Abs., v. 20, no. 4, p. 1325, Oct. 1959. 

Tiphane, Marcel. 
Chaste-Mazarin area, Abitibi-East electoral district: Quebec Dept. Mines, Geol. 

Surveys Br. Geol. Rept. 88, 15 p., illus. incl. geol. map, 1959; also French 
ed. 

Tipper, Howard W. See ~also Canada G. S., 39. 
Revision of the Hazelton and Takla groups of central British Columbia: 

Canada Geol. Survey Bull. 47, vii, 51 p., illus. incl. geol. map, 1959. 

Tipton, Merlin Joseph. 
1. (and Wong, H. D.). [Map] Geology of the Chester quadrangle, South 

Dakota. Scale 1 :62,500 (about 1 in. to 1 mi.), with text, Vermillion, 
S. Dak. Geol. Survey, 1959. 

2. (and Wong, H. D. [Map] Geology of the Dell Rapids quadrangle, South 
Dakota. Scale 1:62,500 (about 1 in. to 1 mi.), with text Vermillion, 
S.Dak. Geol. Survey, 1959. 

Tischler, Herbert. Se.e Langenheim, R. L., Jr., 3. 

Tisdale, Ernest Edward. See Russell, H. A. 
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Titley, Spencer Rowe. 
1. Igneous rocks of the Basin and Range province in Arizona, in Ariz. Geol. 

Soc., Guidebook 2, Apr. 1959: Ariz. Geol. Soc. Digest, 2d Ann., p. 85-88, 
table, 1959. 

2. Geological summary of tbe Magdalena mining district, Socorro County, New 
Mexico, in N. Mex. Geol. Soc., Guidebook, lOth Field Conf., Oct. 1959, 
p. 144--148, illus., 1959. 

Titus, Frank Bethel, Jr. 
Recent unconsolidated sediments between the upper Keys and the mainland in 

Florida [abs.], in N. Mex. Geol. Soc., Guidebook, lOth Field Conf., Oct. 
1959,p.161-162,1959. 

Tixier, Maurice Pierre. See ftlso Doll, H.-G. 
(and Alger, Robert P., and Doh, Charles A.). Sonic logging: Jour. Petroleum 

Technology, v. 11, no. 5, p. 106-114, illus., May 1959. 

Tocher, Don. See also Slemmons, D. B. 
1. Seismic history of the San Francisco region: Calif. Dept. Nat. Res., Div. 

Mines Special Rept. m, p. 39-48, illus., 1959. 
2. Seismographic results from the 1957 San Francisco earthquakes: Calif. 

Dept. Nat. Res., Div. Mines Special Rept. 57, p. 59-71, illus., 1959. 
3. (and Miller, Don John). Field observations on effects of Alaska earth­

quake of 10 July 1958: Science, v. 129, no. 3346, p. 394-395, i1lus., Feb. 
13, 1959; Canadian Alpine Jour., v. 42, p. 88-90, ill us., May 1959. 

4. (and others). Creep on the San Andreas fault [Calif.][abs.]: Geol. Soc. 
America Bull., v. 70, no. 12, pt. 2, p. 1753, Dec. 1959. 

Todd, David Keith. 
Ground water hydrology. xii, 336 p., illus., New York, John Wiley & Sons, 

1959. 

Todd, Donald Frederick. 
The lower Tyler of central. Montana, in Billings Geol. Soc., Guidebook, lOth 

Ann. Field Conf., Au~;.1959, p. 69-74, illus., 1959. 

Todd, Ruth. See also Blackmon, P. D. 
Recent literature on the ]foraminifera: Cushman Found. Foram. Research 

Contr., v. 10, pt. 1, p. 21-24, Jan. 1959; pt. 2, p. 65-69, Apr. 1959; pt. 3, 
p.106-110, July 1959; pt. 4, p. 137-140, Oct.1959. 

Todd, Thomas Waterman. 
Areal petrology of the Sacajawea and Amsden Formations, and the Tensleep 

Sandstone, Big Horn Basin, Wyoming [abs.]: Dissert. Abs., v. 20, no. 6, 
p. 2230--2231, Dec. 19~19. 

Toler, L. G. 
(and Hower, John, Jr.). Determination of mixed layering in glauconites by 

index of refraction : Am. Mineralogist, v. 44, nos. 11-12, p. 1314-1318, 
illus., Nov.-Dec.1959. 

Tomasi, Edwin J. See Peck, Ij, C. 

Tomlinson, Charles Weldon, 1892-1960. 
1. Ouachita problems [Okbt.], in Cline, Hilseweck, and Feray, eds., The geology 

of the Ouachita Mountains-a symposium, p.l-19, illus. incl. geol. maps, 
1959. 

2. (and McBee, William Dalton, Jr.). Pennsylvanian sediments and orogenies 
of Ardmore district, Oklahoma, in V. 2 of Ardmore Geol. Soc., Petroleum 
geology of southern Oklahoma-a symposium, p. 3-52, illus., July 1959. 

3. Best exposures of various strata in Ardmore basin, 1957, in V. 2 of Ardmore 
Geol. Soc., Petroleum geology of southern Oklahoma-a symposium, 
p. 302-334, illus., July 1959. 

Toohey, Loren Milton. 
The species of Nimravus (Carnivora, Felidae): Am. Mus. Nat. History Bull., 

v.118, art. 2, p. 71-112, illus., July 20, 1959. 
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Tooker, Edwin Wilson. See Gault, H. R. 

Toombs, Harvey. See Schmitt, H. A., 1. 

Toomey, Donald Francis. 
Annotated bibliography of Late Paleozoic nonfusulinid Foraminifera: Cush­

man Found. Foram. Research Contr., v. 10, pt. 3, p. 71-105, illus., July 
1959. 

Tordoff, Harrison B. 
A condor from the upper Pliocene of Kansas: Condor, v. 61, no. 5, p. 338-343, 

illus., Sept.-Oct. 1959. 

Torre y Capablanca, Clemencia de la. 
Dos Casos de impresi6n de las partes blandas en Ammonoideos de Vii'i.ales 

[Cuba]: Bol. Bistoria Nat., v. 1, no. 4, p. 171-173, illus., Dec. 1950; 
revised and enlarged, Estudios Geol., no. 19, p. 407-414, illus., with 
French, English, and German summaries, Madrid, Sept. 1953 ; Russian 
summary by Y. N. Popov, Vsesoyuznoe Paleont. Obshch. Ezhegodnik 
1955-56, tom 16, p. 289-290, Moscow, 1957. 

Toulmin, Lyman Dorgan, Jr. See Newton, J. G., 2. 

Toulmin, Priestley, 3d. See also Barton, P. B., Jr., 3. 
Composition of feldspars and crystallization history of the granite-syenite 

complex near Salem, Essex County, Massachusetts [abs.]: Geol. Soc. 
America Bull., v. 70, no. 12, pt. 2, p. 1689, Dec. 1959. 

Touring, Roscoe Manville. 
1. Stratigraphy of La Honda and San Gregorio quadrangles [Calif.] [abs.]: 

Am. Assoc. Petroleum Geologists Bull., v. 43, no. 1, p. 257, Jan. 1959. 
2. Structure and stratigraphy of the La Honda and San Gregorio quadrangles, 

San Mateo County, California [abs.]: Dissert. Abs., v. 20, no. 4, p. 
1325-1326, Oct.1959. 

Towe, Kenneth M. 
Petrology and source of sediments in the Narragansett Basin of Rhode Island 

and Massachusetts: Jour. Sed. Petrology, v. 29, no. 4, p. 503-512, illus. 
incl. geol. sketch map, Dec. 1959. 

Tozer, Edward Timothy. See 'also Thorsteinsson, R., 2, 3. 
Mesozoic and Tertiary stratigraphy of the Canadian Arctic Archipelago [North­

west Territories] [abs.]: Canadian Oil and Gas Industries, v. 12, no. 12, 
p. 62-63, Dec. 1959. 

Trace, Robert Denny, See Bardin, G. C., Jr. 

Tracy [Tracey], Joshua Irving, Jr. 
(and Oriel, StevenS.). Uppermost Cretaceous and lower Tertiary rocks of the 

Fossil Basin [Wyo.], in Intermountain Assoc. Petroleum Geologists, 
Guidebook, lOth Ann. Field Conf. 1959, p. 126-130, illus., 1959. 

Traill, R. J. See Ferguson, R. B., 1. 

Trapp, Henry, Jr. See Billings Geol. Soc. 

Trask, Parker Davies. 
1. Beaches near San Francisco, California, 1956-1957: [U.S.] Beach Erosion 

Board Tech. Memo., no. 110, 89 p., ill us., Apr. 1959. 
2. Effect of grain size on strength of mixtures of clay, sand, and water: Geol. 

Soc. America Bull., v. 70, no. 5, p. 569-579, illus., May 1959. 

Travis, Russell Burton. 
Isogyrometer-a device for illustrating isogyre theory: Jour. Geol. Education, 

v. 7, no. 2, p. 54-60, illus., Falll959. 

Treekman, John F. See Gutschick, R. C., 2. 
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Trefethen, Joseph Muzzy. 
Geology for engineers. 2d ed., viii, 632 p., illus., Princeton, N.J., D. Van 

Nostrand Co., Sept. 1959; originally published 1949. 

Trejo,M. 
Dos nuevas especies del genero Nannoconus (Protozoa, inc. saed.) [Mexico]: 

Ciencia, v. 19, nos. 6--7, p. 130-132, illus., with English summary, Sept. 
15,1959. 

Tremaine, Marie. See Arctic Inst. North America. 

Tremblay, Leo Paul. See Canada G. S., 20. 

Trengove, Russell R. 
Reconnaissance of Nevada manganese deposits: U.S. Bur. Mines Rept. Inv. 

5446, ii, 40 p., illus., 1~159. 

Trewartha, Glenn Thomas. S.E1e Finch, V. C. 

Trimble, Donald Eldon. See I1ewis, R. Q., Sr., 1; Smith, J. F., Jr. 

Trimble, J. K. See Hutchinson, R. M., 4. 

Tripp, Richard B. 
The mineralogy of Warsaw formation geodes: Iowa Acad. Sci. Proc. 1959, v. 

66, p. 350-356, Dec. 18, 1959. 

Tripp, Ronald Pearson. See Harrington, H. J. 

Tri-State Geological Field Conference. 
(and others). Guidebook lcor the 23d annual field conference, southwestern 

Wisconsin, October 10-11, 1959. [23] p.(:j:), illus. incl. geol. sketch map, 
Madison, Univ. Wis., 1959. 

Trites, Albert Fillion, Jr. 
(and Chew, Randall Thornton, 3d, and Lovering, Tom Gray). Mineralogy of 

the uranium deposit at the Happy Jack mine, San Juan County, Utah, 
Pt. 16 of Garrels and Larsen, compilers, Geochemistry and mineralogy 
of the Colorado Plateau uranium ores: U.S. Geol. Survey Prof. Paper 
320, p.185-195, illus., 1959. 

Trueblood, Kenneth Nyitray. See McCullough, J. D. 

Truesdell, Alfred H. 
(and Weeks, Alice Dowse). Relation of the Todilto limestone uranium de­

posits [N. Mex.] to Colorado Plateau uranium deposits in sandstone 
[abs.]: Econ. Geology, v. 54, no. 7, p. 1351, Nov. 1959; Geol. Soc. America 
Bull., v. 70, no.12, pt. 2, p.1689-1690, Dec.1959. 

Trumbull, Ellen James. 
Shumard's type specimem~ of Tertiary mollusks from Oregon and other 

types formerly at Wushington University, St. Louis: Jour. Paleontology, 
v. 32, no. 5, p. 893-~06, ill us., Sept. 1958; discussion by C. C. Branson, 
Okla. Geology Notes, v.19, no. 3, p. 43, Mar.1959. 

Trumbull, James Van Alen. ttee Johnston, J. E. 

Trump, George W. 
Resume on continental drift [abs.]: Geophys. Soc. Tulsa Proc. 1959-60[ !1958-

59], v. 6, p. 53, 1959. 

Trumper, L. C. 
Zincite, a rare gemstone: Gemmologist, v. 28, no. 334, p. 81-83, ill us., London, 

May 1959. 

Trumpour, Harry Joseph. Se·B Hess, H. D. 
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Tschanz, Charles McFarland. 
Thrust faults in southeastern Lincoln County, Nevada [abs.]: Geol. Soc. 

America Bull., v. 70, no. 12, pt. 2, p. 1753-1754, Dec. 1959. 

Tuan, Yi-Fu. 
Pediments in southeastern Arizona: Calif. Univ. Pubs. Geography, v. 13, viii, 

163 p., ill us., June 18, 1959. 

Tuddenham, W. M. See also Lyon, R. J. P., 1, 3. 
(and Lyon, R. J. P.). Relation of infrared spectra and chemical analysis for 

some chlorites and related minerals: Anal. Chemistry, v. 31, no. 3, 
p. 377-380, illus., Mar. 1959. 

Tunell, George. See a,lso Dickson, F. W.; Higgs, D. V., 1. 
(and Murdoch, Joseph). Laboratory manual of crystallography for students 

of mineralogy and geology. [1st ed.] v, 55 p., illus., Dubuque, Iowa, 
Wm. C. Brown Co., 1957; [2d ed.] v, 58 p., illus., 1959. 

Tupper, William M. 
(and Jensen, Mead LeRoy, and Hurley, Patrick Mason). The genesis of the 

sulfide deposits of northern New Brunswick-an interpretation based 
on sulfur isotopic studies [abs.]: Min. Eng., v. 11, no. 12, p. 1230-1231, 
Dec. 1959. 

Turco, Caroline A. See Sweet, W. C., 2. 

Turekian, Karl K. See also Carr, M. H. 
1. The terrestrial economy of helium and argon: Geochimica et Cosmochimica 

Acta, v. 17, nos. 1-2, p. 37-43, tables, Aug. 1959. 
2. Factors controlling the trace-element concentration in recent and fossil 

molluscan shells [abs.]: Geol. Soc. America Bull., v. 70, no. 12, pt. 2, 
p. 1690, Dec. 1959. 

Turkevich, Anthony Leonid. See Reed, G. W., Jr., 2. 

Turnbow, Dix Richard. 
Mississippian of the Four Corners region [abs.], in Am. Assoc. Petroleum Ge­

ologists Rocky Mtn. Sec., Geological record, Feb. 1959, p. 147 [1959]; 
Oil and Gas Jour., v. 57, no. 12, p. 210-211, Mar. 16, 1959; Am. Assoc. 
Petroleum Geologists Bull., v. 43, no. 5, p. 1106-1107, May 1959. 

Turner, Francis John. See Fyfe, W. S., 1. 

Turner, Mortimer D. See Navarro de Haydon, R. 

Turner, Roy Wilbur. See Hackel, 0. 

Tumock, Allan Charles. 
1. (and Eugster, Hans Peter). Subsolidus relations of magnetite-hercynite 

and magnetite-hematite-corundum assemblages [abs.]: Jour. Geophys. 
Research, v. 64, no. 8, p.ll27-1128, tables, Aug. 1959. 

2. Stability range of iron chlorite [abs.] : Geol. Soc. America Bull., v. 70, no. 12, 
pt. 2, p. 1690-1691, table, Dec. 1959. 

Tutten, William David. 
1. Powell Park gas field, Rio Blanco County, 'Colorado, in Rocky Mtn. Assoc. 

Geologists, Symposium on Cretaceous rocks of Colorado and adjacent 
areas, p. 95-99, illus., 1959. 

2. North Douglas Creek gas fi'eld, Rio Blanco County, Colorado, in Rocky Mtn. 
Assoc. Geologists, Symposium on Cretaceous rocks of Colorado and 
adjacent areas, p. 100-101, illus., 1959. 

Tuttle, Orville Frank. See Wyllie, P. J., 2-6. 

Tuttle, Sherwood Dodge. See also Zeigler, J. M., 2. 
Large erratics in Jasper County, Iowa: Iowa Acad. Sci. Proc. 1959, v. 66: 

p. 280-282, illus., Dec. 18, 1959. 
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Tweto, Ogden Linne. 
Differences in the PliocenE!-Pleistocene histories of the upper Arkansas and 

the Eagle River valleys, Colorado [abs.]: Geol. Soc. America Bull., v. 70, 
no. 12, pt. 2, p. 1789-1790, Dec. 1959. 

Twiss, Page Charles. 
Geologic map of Van Horn Mountains, Texas: Texas Univ., Bur. Econ. 

Geology [Geol.] Quadrangle Map, no. 23, scale 1:48,000 (1 in. to 4000 
ft.), with sections and text, 1959. 

Tyler, Stanley Allen. See Tri-State Geol. Field Oonf. 

Tynan, Eugene J. 
1. Occurrence of Cordaites michiganensis in Oklahoma: Okla. Geology Notes, 

v. 19, no. 3, p. 43-46, illus., Mar. 1959. 
2. Examination of pre-Simpson Paleozoic rocks for insoluble fossils, in V. 1 of 

Barnes, V. E., Stratigraphy of the pre-Simpson Paleozoic subsurface 
rocks of Texas and southeast New Mexico: Texas Univ. Pub., no. 5924, 
p. 88-93, illus., Dec. 15, 1959. 

Tyrrell, Willis Woodbury, Jr. 
Dakota stratigraphy in the San Juan Basin area [Oolo.-N. Mex.], in Am. 

Assoc. Petroleum Geologists Rocky Mtn. Sec., Geological record, Feb. 
1959, p. 43-54, illus. [1959]. 

Uchupi, Elazar. See Stevenson, R. Everett, 1. 

Udagava, S. See Brindley, G. W., 4, 5. 

Uffen, Robert James. 
On the origin of rock magma: Jour. Geophys. Research, v. 64, no.1, p.177-122, 

illus., Jan. 1959. 

Ulloa-Arredondo, Salvador. l~ee Robeck, R. C. 

Ulrich, Herbert Paul. 
Wisconsin moraines as a source of loess in soil formation in Fayette and 

Union Counties: Ind .. Acad. Sci. Proc. 1958, v. 68, p. 349-353, illus., 1959. 

Underhill, Frank H. See Lang·, A. H. 

United Nations. See Inman, :0. L. 

United States Army, Corps of Engineers, Committee on Tidal Hydraulics. 
Bibliography on tidal hydraulics-supplementary material compiled from 

May 1957 to May 1£159: U.S. Army, Corps of Engineers, Comm. Tidal 
Hydraulics Rept., no. 2, supp. no. 3, v, 108 p., May 1959. 

United States Atomic Energy Commission. 
Nuclear science abstracts. V. 13, nos. 1-24, iii, 3094 p., Oak Ridge, Tenn., 

U.S. Atomic Energy Oomm. Tech. Inf. Service Ext., 1959. 

United States Bureau of Reclamation. 
Geology, Chap. 2 of Tecolote Tunnel [Calif.]. p. 9-21, illus., Denver, Colo., 

Sept.1959. 

United States Coast and Geodetic Survey. 
Preliminary report, Hebgen Lake, Montana, earthquake, August 1959. 15 p., 

illus., Washington, D.O., Sept.10, 1959. 

[United States] Department of State. 
The need for fundamental research in seismology-report of the Panel on 

Seismic Improvement. 214 p., illus., July 1959. Includes appendixes 
by numerous authorn which are not cited individually; summary by F. 
Press, J. E. Oliver, and C. F. Romney, Am. Geophys. Union Trans., v. 
40,no.3,p.212-221,table, Sept.1959. 
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[United States] Department of the Army. 
Terrain intelligence: [U.S.] Dept. Army Field Manual FM 30-10, 262 p., illus. 

incl. geol. sketch map, Oct. 28, 1959. 

United States Geological Survey, 'Water Resources Division, Ground-Water 
Branch. 

List of reports pertaining to, or containing information on, ground water in the 
State of Idaho. 14 p., illus., prepared in cooperation with Idaho Dept. 
Reclamation, Boise, June 1959. 

[United States] Library of Congre~;s, Science and Technology Division. 
The polar bibliography. V. 3, ix, 258 p., Aug. 15, 1959. 

[United States] Library of Congress, SIPRE Bibliography Project. 
Bibliography on snow, ice and permafrost, with abstracts: U.S. Army, Corps 

of Engineers, SIPRE Rept.12, v. 13, iv, 234 p., Jan. 1959. 

Unklesbay, Athel Glyde. 
1. (and Heath, Ralph Carr, and Peek, Harry Miles). Bibliography and index 

of articles relating to the ground-water resources of Florida, 1861-1955: 
Fla. Geol. Survey Special Pub., no. 4, 104 p., 1959. 

2. (and Niewoehner, Walter B.). Attachment loops on infant brachiopods 
from the Louisiana limestone in Missouri: Jour. Paleontology, v. 33, 
no. 4, p. 547-549, illus., July 1959. 

Upp, Jerry Eli. 
Ralph Allen Brant [1899-1958]: Tulsa Geol. Soc. Digest, v. 27, p. 28-30, 1959. 

Upson, Joseph Edwin, 2d. See also Perlmutter, N. M., 2. 
Ground-water problems in New York and New England [Mass.-R.I.] : Am. Soc. 

Civil Engineers Proc., v. 85, Paper 2056, Jour. Hydraulics Div., no. HY 6, 
pt.1, p.1-12, illus., June 1959. 

Urey, Harold Clayton. See also Kohman, T. P.; Lovering, J. F., 1; Miller, S. L. 
1. (and Mayeda, Toshiko). The metallic particles of some chondrites: Geo­
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4. (and Thayer, Thomas Pr1mce). John Day to upper Bear Valley, Field Trip 
no. 5, in Wilkinson, W. D. [ed.], Field guidebook, June 1959: Oreg. 
Dept. Geology and Mineral Industries Bull., no. 50, p. 98-102, illus. 
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also available as Jamaica Geol. Survey Pub., no. 46, Apr. 1, 1959. 
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4679, p. 44, ill us., London, July 4, 1959. 

Williams, Sidney Arthur. 
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Digest, 2d Ann., p. 89-105, illus. incl. geol. map, 1959. 

Wilson, Ernest Elmer. See Vaughn, W. W., 1, 2. 
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'Big Delta quadrangle, western: Wil-

liams, J. Ropes, 2. 
Candle quadrangle : Cass, J. T., 2. 
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Reid Inlet-Lamplugh Glacier area : 

Rossman, D. L., 1. 
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F.M.,1. 
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Paleontology. 

Ammonoids, Talkeetna Mts., Albian, 
Cretaceous: Imlay, R. W., 3. 

Bering land bridge, Cenozoic : Hopkins, 
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Fairbanks (D-1) quadrangle: Williams, 
J. Ropes, 1. 

Glennallen area, permafrost, engineer­
ing studies : Nichols, Donald R., 1. 

Imuruk Lake, terraces and drainage : 
Hopkins, D. M., 2. 
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McMurray area: Carrigy, M.A., 1. 
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Ground. water. 
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and southern: Workman, L. E. 
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Subsurface, northeastern : Garland, 
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Moose Mtn. area, faulting: Dahlstrom, 

C. D. A. 
Panther dome area: Hunt, C. W., 1, 2. 
Precambrian, subsurface, central and 

foothills areas: Garland, G. D., 2. 
Subsurface, northeastern : Garland, 

G. D.,l. 
Rocky Mts., foothills : Fox, F. G. 
Saskatchewan Glacier, movement, oxy­

gen-isotope ratios in ice: Sharp, 
R. P., 1. 

Tectonic history, Cretaceous, southern: 
Glaister, R. P. 

Physiographic geology. 
Drumheller-Morrin area: Broscoe, A. J., 

2. 
Fort Macleod area, glacial : Canada 

G. S., 21. 
Lake Athabasca area, glacial and struc­

tural features: Godfrey, J. D. 
Northwestern: Bayrock, L. A. 
Sturgeon Lake area : Henderson, Eric 

P.,2. 
ALGAE. See also Diatoms. 

Alberta, Devonian : Konishi, K., 1. 
Calcisphaera: Konishi, K., 1. 
California, northern, Silurian: John-

son, J. Harlan, 4. 
Canada, western, Mississippian : John­

son, J. Harlan, 1. 
Charophyta, identification lists, game­

tangia! constants: Wood, R. D. 
Stratigraphie distribution, North 

America, western interior : Peck, 
R. E. 

CoZlenia kona, Precambrian, Michigan, 
Kona dolomite, polar-shift indi­
cator: Nordeng, S. C. 

Conostichus, Pennsylvanian, restricted : 
Branson, C. C., 6. 

Dasycladaceae, Mississippian, Montana, 
Lodgepole formation, Big Snowy 
Mts.: Johnson, J. Harlan, 1. 

Silurian, United States, southwest­
ern : Rezak, R. 

Devonian: Johnson, J. Harlan, 2. 
Litostroma oklahomense, Pennsylvani­

·an, Oklahoma, Boggy shale, Mc­
Alester area: Mamay, S. H., 1. 

Mississippian: Johnson, J. Harlan, 1. 
Montana, Belt series, Precambrian, 

Glacier National Park: Ross, 
C. P., 1. 

Pennsylvania, Bucks County, Cambrian, 
Upper : Willard, B., 2. 

Precambrian, colony growth as indi­
cator of polar shift : Nordeng, 
s. c. 

Silurian: Johnson, J. Harlan, 3. 

ALGONKIAN. See Precambrian. 
ALLUVIAL FANS. 

Arizona, southeastern, relation to pedi­
ments : Tuan, Y.-F. 

California, San Joaquin Valley, aqui­
fers: Davis, G. H., 1. 

White Mts.: Beaty, C. B., 2. 
Nevada, White Mts.: Beaty, C. B., 2. 

ALLUVIUM. See Sediments. 
ALTERATION. See Hydrothermal alteration. 
ALUMINA. See also Bauxite; Clay. 

Hydrated minerals, phase relations, cf. 
experimental: Kennedy, G. C., 1. 

North Dakota, western, content in 
clays : Hansen, M. 

South Carolina, Piedmont residual soils, 
·possibilities: Councill, R. J. 

West Virginia, content in clays: Tallon, 
W.A. 

AMMONOIDEA. See Cephalopoda. 
AMPHIBIA. 

Acroplous vora:c, Permian, Kansas, 
Speiser formation, relation to 
other genera : Botton, N., 3d, 1. 

California, Mehrten formation, Plio­
cene, salamander tracks : Pea­
.body, F. E., 1. 

Evolution : Romer, A. S., 2. 
Florida, Orange Lake area, Pleistocene : 

Holman, J. A., 3. 
Williston area, Illinoian Pleistocene : 

Holman, J. A., 1. 
Scapherpeton cf. H emitrypus, Creta­

ceous: Aufl'enberg, W., 2. 
Tetrapods, Triassic, extinction : Colbert, 

E.H.,1. 
Texas, Friesenhahn Cave, Pleistocene: 

Mecham, J. S. 
Wyoming, Elk Mtn.-Tabernacle Butte 

area, Eocene : McGrew, P. 0. 
AMPHIBOLE. 

Compositions, graphical representation : 
Smith, J. V., 1. 

Ferromagnesian, crystal structure, Mg­
Fe ordering : Ghose, S., 2. 

Grunerite, crystal structure and Mg-Fe 
distribution : Ghose, S., 1. 

Holmquistite, structure: Vogt, T. 
Hydrothermal investigations: Boyd, 

F.R.,1. 
Quebec, Grenville gneiss, hornblende, 

spectrochemical analyses : Kretz, 
R.A. 

Utah, Henry Mts., hornblende pheno­
crysts in porphyries, composi­
tion : Engel, C. G. 

Virginia, Floyd County, Precambrian: 
Dietrich, R. V. 

Wa.shington, Shuksan belt, sodic, meta­
morphic facies : Misch, P. H. 

ANALYSES. See also Spectrochemical analy­
sis ; Spectrographic analysis ; 
Thermal analysis. 

Argillites, Ontario, Cobalt series: Petti­
john, F. J. 
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ANALYSES-Continued 
Bauxitic clays and others, Mexico, chem­

ical: MoOiSer, F., 2. 
Beryllium, nonpegmatitic: Warner, L.A. 
Clay materials, Illinois, chemical and 

spectrochemical: White, w. Ar­
thur, 2. 

Clay minerals, Alberta, Bearpaw shale: 
Byrne, P. J .. S. 

Kaolin group, elements by size-frac­
tions: McLaughlin, R. J. W. 

Coal, Kansas, germanium content, spec­
trographic: Schleicher, J. A., 1. 

Dakota group, Kansas, detailed core : 
Merriam, D. F., 4. 

Diorite and monzonite porphyries, Utah, 
Henry Mts. : Engel, C. G. 

Feldspars, potassium, composition, rela­
tion to optical properties : Hew­
lett, C. G. 

Granitic gneisses and mlneral·s, Wyo­
ming, Beartooth Mts. : Harris, 
R.L.,Jr. 

Granophyres, Oklahoma, chemical : 
Hamllton, W .. B., 2. 

Ground water, California, San Joaquin 
Valley: Davis, G. H., 1. 

Hornblende phenocrysts in porphyries, 
!Utah, Henry Mts. : Engel, C. G. 

Igneous rocks, California, southern 
California batholith: Sen, N. 

Costa Rica, chemical and modal : 
Weyl, R., 1. 

Greenland, Werner Bjerge massif, 
alkaltc: Bearth, P. 

Minnesota, Duluth gabbro complex : 
Snyder, J. L. 

Limestone, llllnols, southern : Lamar, 
J.E. 

Marl, Minnesota: Schwartz, G. M., 1. 
Minerals, chemical : M~xico Com. 

Fomento Min. 
Phosphate, Florida: Cathcart, J. B. 
Plagioclase, potassium content: Sen, 

S. K. 
Precambrian metasedimentary rocks, 

Colorado, Front Range: Wahl­
strom, EJ. E. 

Pre-Simpson and younger rocks, Texas­
New Mexico, cores : Barnes, 
V.E.,1. 

Sandstone cf. mudstone, distribution of 
elements, Colorado, Jo Dandy 
area: Newman, W. L., 1. 

Sedimentary rocks, marine cf. fresh­
water, trace-element and isotopic 
differentiation : Keith, M. L. 

Sediments, Alaska, Point Barrow area: 
Carlson, P. R. 

Florida, southern, bird rookeries, 
phosp•hate content: Lund, E. 
H., 1. 

New York, Long Island, north cf. 
south shores, grain-size and 
weight: Charlier, R. H., 1. 

Selenium in sulfide ores: Hawley, J. E. 

ANALYSES-Continued 
Shales, Cretaceous, uranium and trace 

elements, Kansas-Colorado: Lan­
dis, E. R., 1. 

Uraniferous carbonaceous materials, 
United States, western: Denson, 
N. M.,l. 

Water: Hem, J.D. 
California, Stanislaus-Merced Coun-

itles: Davis, S. N. 
ANDESITE. See Igneous rocks. 
ANHYDRITE. See Evaporites. 
ANNELIDA. See Worms. 
ANTHOZOA. 

Arizona, Upham dolomite, Ordovician, 
Clifton area : Hill, D. 

Atlantic Ocean, deep-sea, Quaternary: 
Squires, D. F., 1. 

Auloporidae, Devonian, Michigan, Trav­
erse group: Watkins, J. L., 2. 

Bayhaium merria11UJrum, Permian, Cali-
fornia, McCloud limestone: 
Langenheim, R. L., Jr., 1. 

Oambrotrypa montanensis, Cambrian, 
Montana, possible coral : Fritz, 
M.A.,1. 

OharactophylZum, 
Hackberry 
J. L., 1. 

Devonian, Iowa, 
group : Watkins, 

Lithostrotion, Mississippian, Canada, 
Rocky Mts.: Nelson, S. J., 5. 

Mexico, Gulf of California, Pliocene­
Recent : Squires, D. F., 2. 

New Mexico, Montoya group, Ordovi­
cian, Mud Springs Mts. : Hill, D. 

PaZaeophylZum thomi, Ordovician, 
Texas, Aleman dolomite, El Paso 
area: Hill, D. 

Reefs: Newell, N. D., 1. 
Rugosa, Late Devonian, nomenclature: 

Watkins, J. L., 1. 
Synaptophyllum, Devonian, revision : 

McLaren, D. J., 1. 
Syringopora, Mississippian, western 

Canada, possible index fossil : 
Nelson, S. J., 4. 

ANTICLINES. Bee also Folding. 
Appalachians, Cacapon Mtn. anti­

clinorium: Appalachian Geol. 
Soc. 

Arkansas, Boston Mts. : Quinn, J. H., 2. 
Crystal Mtn. area : Pitt, W. D. 

Colorado, salt, differential-loading 
origin: Jonesb, R. W. 

Kansas, northeastern, Paleozoic : 
Shenkel, C. W., Jr. 

Southeastern: Merriam, D. F., 2. 
Oklahoma, Ouachita core area: Pitt, 

W.D. 
Utah, central: Utah Geol. Soc. 

Lisbon Valley salt anticline: Byerly, 
P.E. 

Needle anticline: Gould, W. J. 
North Tlntic anticline: F(}ster, J. M. 
Salt, differential-loading (}rigin: 

Jonesb, R. W. 
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ANTICLINES-Continued 
Vermont, Green Mtn. anticlinorium: 

Christman, R. A., 2,. 
West Virginia, Burning Springs anti­

cline : Woodward, H. P ., 1, 4. 
ANTILLES. See West Indies. 
APPALACHIAN BASIN. 

Cambrian-Ordovician, correlation with 
West Virginia, Wood County 
deep well : Woodward, H. P ., 2. 

Oil and gas: Woodward, H. P., 1. 
Pennsylvanian-Permian: Arkle, T., 

Jr., 1. 
Regional structure and stratigraphy: 

Woodward, H. P., 1, 2~ 
APPALACHIANS. 

Ground water. 
Piedmont, southern, saprolite and rock 

fractures : LeGrand, H. E., 3. 
Historical geology. 

Cumberland Plateau, Mississippian: 
Vall, P.R. 

Metamorphic-plutonic events, chronol­
ogy, K-A and Rb-Sr ages: Eckel­
mann, F. D. ; Long, L. E., 2. 

Paleontology. 
Ostracodes, paleocope, Silurian, cen­

tral: Wainwright, J. E. N. 
Trilobites, Trempealeauian faunules, 

Late Cambrian, central: Rasetti, 
F.R.D. 

Petrology. 
:Cumberland Plateau, Mississippian: 

Vail, P.R. 
Metamorphic complex, thin-section de­

scriptions and absolute ages, 
southern : Long, L. E., 2 .• 

Physical geology. 
Cacapon Mtn. anticlinorium : Appa­

lachian Geol. Soc. 
Caves, origin: Davies, W. E., 1. 

Origin, shallow-phreatic : White, 
W.B. 

Landslides, Plateaus province: Baker, 
Robert F., 2. 

Physiographic geology. 
Blue Ridge Front, migrating Atlantic­

Gulf divide : Dietrich, R. V. 
Plateaus province, drainage basins, 

quantitative geomorphology, re­
lation to stream flow: Morisawa, 
M.E.,2. 

APPARATus. See Technique, Apparatus. 
AQUIFERS. See Ground water. 
ARACHNIDA. See Arthropoda. 
ARCHAEOCYATHA. 

·British Columbia, Salmo area, Early 
Cambrian: Greggs, R. G. 

Washington, Colville area, Early Cam­
brian : Greggs, R. G. 

ARCHEAN. See Precambrian. 
ARcTIC AMERICA. See also Alaska ; Green­

land; Northwest Territories; 
Yukon. 

ARCTIC AMERICA-Continued 
A I a s k a - Ellesmere Island-Greenland 

mountain system: Wilson, John 
T., 3. 

Bibliography: Arctic Inst. North Amer­
ica. 

ARCTIC OcEAN. See also Oceans; Subma­
rine geology. 

Basin structure, theories of origin : 
Eardley, A. J., 3. 

Beaufort Sea, floor: Carsola, A. J., 2. 
Continental shelf-central basin, Quater­

nary cores, lithology : Bushnell, 
v.c. 

Floor, gravels, lee-rafted, central: 
Schwarzacher, W. 

Structure : Hope, E. R. 
Topography and seismic velocities: 

Bushnell, V. C. ; Hunkins, K. L. 
Foraminifera, continental shelf-central 

basin, Quaternary: Ericson, 
D. B., 2. 

Continental shelf-central basin, Re­
cent: Green, K. E. 

Geological exploration, additional work, 
·suggestions : Hanna, G. D. 

Geophysical studies: Crary, A. P. 
Continental shelf: Plouff, D. 

Magnetic anomaly : Hope, E. R. 
•Midoceanic ridge : Hee:llen, B. C., 5. 
Pleistocene climates : Ewing, W. M., 4. 
Sediments, Prince of Wales Strait and 

Amundsen Gulf, grain ·size and 
1composition : Bader, R. G., 1. 

Quaternary, oxygen isotopic compo­
sition and paleotemperatures: 
Ault, W. U., 3. 

Tectonics : Hope, E. R. 
ARIZONA. 

Aerial photograph, high-altitude, inter­
pretation: Mitcham, T. W. 

Engineering geology, Glen Canyon dam 
site : Lasson, G. D. 

Geochemical dating, igneous and meta­
morphic rocks: Damon, P. E. 

Geochemical studies, Sun Valley mine, 
,rhenium-uranium associati<m : 
Petersen, R. G., 3. 

Guidebook, southern : Ariz. Geol. Soc. 
Test holes, southern valleys, subsurface 

geology: Johnson, P. W. 
Areas described. 

'Black Canyon schist belt, Bradshaw 
·Mts.: Jerome, S. E., 2. 

Lees Ferry-Glen Canyon dam area : 
Phoenix, D. A., 2. 

Economic geology. 
Beryllium, nonpegmatitic, possibilities: 

Warner, L. A. 
Copper, Esperanza mine, East Sierrita 

area : Schmitt, H. A., 1. 
Mineral Hill and Daisy mines, East 

Sierrita area : MacKenzie, F. D. 
Mission deposit: Richard, K. E. 

Copper-molybdenum, pegmatitic, Tucson 
area: Lutton, R. J., 1. 
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ARIZONA-Continued 
Economic geology-Continued 

Dragoon quadrangle: Cooper, J. R., 2. 
East Sierrita area: Lacy, W. C. 
Metallic minerals, Copper Basin dis-

trict: Johnston, W. P. 
Mineral resources : Galbraith, F. W., 

3d, 3. 
Oil and gas, map : Stipp, T. F. 
Petroleum, southeastern: Zeller, R. A., 

Jr. 
Rhenium, Sun Valley uranium mine: 

Petersen, R. G., 3. 
Silver-lead-zinc, San Xavier mine : 

Irvin, G. W. 
Tungsten, Yuma-Maricopa-Pinal-Graham 

Counties: Dale, V. B., 1. 
Uranium, Cameron area, recent redis­

tribution : Austin, S. R. 
Dripping Spring quartzite: Granger, 

H. C. 
Geolagic maps. 

Chiricahua Mts., Apache Pass-Cochise 
Head area : Mayo, E. B., 2. 

Cochise County: Ariz. Bur. Mines. 
Southeastern : Cooper, J. R., 1. 

Dragoon quadrangle, generalized : 
Cooper, J. R., 2. 

Emmett Wash NE quadrangle: Peter-
sen, R. G., 2. 

Empire Mts. : Galbraith, F. W., 2d, 1. 
Gila County: Wilson, Eldred D., 1. 
House Rock Spring SE quadrangle : 

Wells, J. David. 
Hurricane Cll:tl's-2 NW quadrangle, 

photogeologic: Pomeroy, J. S. 
Igneous and metamorphic rocks : Stipp, 

T.F. 
Mayer NW quadrangle : Anderson, C. A. 
Mohave County: Wilson, Eldred D., 2. 
Paria Plateau NE quadrangle: Peter-

sen, R. G., 1. 
Pinal County : Wilson, Eldred D., 3. 
Red Bluff area : Granger, H. C. 
San Xavier Indian Reservation: Heindl, 

L.A.,2. 
Southern, field-trip areas : Ariz. Geol. 

Soc. 
Tucson Mts., Saginaw area: Kinnison, 

J. E., 2. 
Waterman Mts., central and eastern: 

McClymonds, N. E., 1. 
Workman Creek area: Granger, H. C. 

Ground water. 
Arid basins, geologic framework : Lance, 

J. F.,!3. 
Hopi Buttes area, in diatremes : Calla­

han, J. T., 1. 
Provinces, aquifens: Harshbarger, J. W. 

Historical geology. 
Basin and Range province, igneous 

rocks: Titley, S. R., 1. 
Black Mesa basin, Paleozoic : Elstan, 

W.E.,l. 
Cambrian-Ordovician, 

Dickinson, R. G. 
southeastern : 

ARIZONA-Continued 
Historical geology-Continued 

Chetoh country, Cenozoic: Howell, 
P.W. 

CretaceoUJS, southeastern : Fergusson, 
W.B. 

Cretaceous-Quaternary volcanic se-
quence, southeastern: Wargo, 
J.G., 1. 

Devonian, southeastern: Pye, W. D., 2. 
Dragoon quadrangle: Caoper, J. R., 2. 
Empire Mts., Paleozoic and Cretaceous: 

Galbraith, F. W., 3d, 1. 
Formation names, catalog, southern: 

Pye, W. D., 3. 
Grand Canyon, popular account: May, J. 
Hopi Buttes volcanic area : Callahan, 

J. T., 1. 
Kayenta and Moenave formations, Trias­

sic-Jurassic, Vermllion Cliffs: 
Wilson, R. F., 1. 

Lehner site, Pleistocene: Antevs, E. V. 
Mission copper deposit : Richard, K. E. 
Mississippian, southern : Thomas, G. C. 
Papago Indian Reservation, Precam-

brian-Paleozoic : McClymonds, 
N.E.,2. 

Pennsylvanian, southeastern: Havenor, 
K.C. 

Pennsylvanian-Permian, northwestern : 
Brill, K. G., Jr. 

Permian, southern : Bryant, D. L. 
Precambrian, southeastern: Lance, J. 

F., 1. 
Precambrian-Cenozoic, s o u t h e r n: 

Heindl, L. A., 1 ; Pye, W. D., 1. 
San Francisco Mtn. volcanic field, geo­

chronology : Sabels, B. E., 2. 
Late Cenozoic: Sabels, B. E., 1. 

San Xavier Indian Reservation, Cretace­
ous-Quaternary: Heindl, L.A., 2. 

Santa Catalina Mts., Precambrian-Terti­
ary : Du Bois, R. L., 1. 

Southeastern, and adjoining areas : Pye, 
W.D.,5. 

Springerville-St. Johns area, Permian­
Quaternary : Sirrine, G. K. 

Tapeats sandstone, Cambrian, central: 
Krieger, M. H. 

Tertiary, southern: Wood, P. A. 
Triassic, east-central: Cooley, M. E., 1. 
Tucson Mtn. chaos, Tertiary : Kinnison, 

J. E., 1. 
Verde formation, Tertiary or Pleisto­

cene, Verde Valley: Lange, 
A. L., 2. 

Waterman Mts., Paleozoic: McCly­
monds, N. E., 1. 

Whitetail and Gila conglomerates, Mio­
cene-Pliocene, Ray area: Heindl, 
L.A.,3. 

Mineralogy. 
Apache group, Gila County: Granger, 

H. C. 
Bradshaw Mts., pegmatite dike, collect­

ing: Ransom, J. E. 
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ARIZONA-Continued 
Mineralogy-Continued 

Chrome diopside, Buell Park, Apache 
County, description: Willialns, 
S. A. 

Davidite, Quijotoa Mts.: Pabst, A., 5. 
Localities : Galbraith, F. W., 3d, 3. 
Pseudomalachite, Safford area : Hutton, 

c. 0., 4. 
Umohoite, Cameron, fine-grained : Ham­

ilton, P.-K. 
Wulfenite crystals, Glove mine : Bi­

deaux, R. A. 
Yavapalite, Jerome area: Hutton, 

c. 0., 3. 
Paleontology. 

Corals, Upham dolomite, Ordovician, 
Clifton area: Hill, D. 

Elephant tracks, Verde formation, 
Pliocene-Pleistocene, Montezuma 
Castle National Monument area: 
Brady, L. F. 

Mammals, Lehner site, Pleistocene : 
Lance, J. F., 2. 

Man and mammals, Lehner site: Haury, 
E.W. 

Problematic impressions, Bass forma­
tion, Precambrian, Grand Can­
yon : Alf, R. M., 1. 

Sloth dung, Rampart Cave, Cenozoic, 
pollen study: Martin, P. Schultz. 

Petrology. 
Apache group, Gila County: Granger, 

H. C. 
Chetoh country, Cenozoic: Howell, 

P. W. 
Chirlcahua Mts., volcanic rocks : Mayo, 

E. B., 2. 
Copper Basin mining district: John­

ston, W. P. 
Naco group, Pennsylvanian, limestone 

textures as key to deposition 
depth: Wanless, H. R., 1. 

Porphyry copper deposits, hydrothermal 
alteration facies: Creasey, S. C. 

Santa Catalina Mts., Catalina gneiss: 
Du Bois, R. L., 2. 

South Comobabi Mts. and Ko Vaya 
Hills, intrusive rocks: Bryner, L. 

Superior-Globe area, dacite sheet, pyro­
clastic origin : Peterson, D. W. 

Physical geology. 
Apache group, Gila County: Granger, 

H. C. 
Basin and Range ·province : Wilson, 

Eldred D., 4. 
Basin and Range structure, southeast­

ern: Tuan, Y.-F. 
Black Mesa basin: Elston, W. E., 1. 
Canyon Diablo crater, rim structure, cr. 

atom-bomb crater: 'Shoemaker, 
E.M.,3. 

Catalina gneiss, Santa Catalina Mts.: 
Du Bois, R. L., 2. 

ARIZONA-Continued 
Physical geology-Continued 

Chiricahua Mts., volcanism : Mayo, 
E. B.,2. 

Copper Basin mining district: Johns-
ton, W. P. 

Dragoon quadrangle: Cooper, J. R., 2. 
East Sierrita area: Lacy, W. C. 
Empire Mts. : Galbraith, F. W., 3d, 1. 
Faults, localization of C()pper deposits: 

Schmitt, H. A., 2. 
Hopi Buttes area, diatremes: Callahan, 

J.T., 1. 
House Rock Spring SE quadrangle : 

Wells, J. David. 
Hurricane fault and other Laramide re­

verse faults: Lovejoy, E. M. P. 
Laramide fold structure, complications, 

basement wrench faults, south· 
ern: Lutton, R. J., 2. 

Lineament tectonics, ore localization, 
southern : Mayo, E. B., 4. 

Mission copper deposit : Richard, K. E. 
Montezuma Well and Cave, origin: 

Lange, A. L., 2. 
Oracle granite, foliation: Mayo, E. B., 3. 
Pedregosa and Swisshelm Mts. : Epis, 

R.C. 
Precambrian, southeastern : Lance, 

J. F., 1. 
San Xavier Indian Reservation: Heindl, 

L.A.,2. 
Santa Catalina Mts.: DuBois, R. L., 1. 
Springerville-St. Johns area: Sirrine, 

G.K. 
Tucson Mts., Saginaw area: Kinnison, 

J. E., 2. 
Volcanic necks, emplacement, Navajo 

and Hopi types: McBirney, A. R. 
Waterman Mts. : McClymonds, N. E., 1. 

Physiographic geology. 
Canyon Diablo crater, popular acc<mnt: 

Heald, W. F., 1. 
Desert-terrain analogs, mapping tech­

nique, Yuma area cf. world 
deserts: Van Lopik, J. R. 

Pediments, description, types, and 
origin: Tuan, Y.-F. 

ARKANSAS. 
Block diagram : Branner, G. C. 
Gravity survey, Ouachita province: 

Howell, J. v., 1. 
Guidebook, Arkansas Valley basin, 

southwestern part: Fort 'Smith 
Geol. Soc. 

Ouachita Mts. : Cline, L. M., 1. 
Photomosaic, Arkansas Valley basin, 

southwestern, geologic struc­
ture : Fort Smith Geol. Soc. 

Symposium, Ouachita Mts. : Cline, 
L.M.,1. 

Areas described. 
Arkansas Valley: Couser, C. W. 
General: Branner, G. C. 
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ARKANSAS-Continued 
Economic geology. 

Mineral deposits, Ouachita Mts., 
origin: Scull, B. J., 1. 

Natural gas, Aetna field: Planalp, R.N. 
Cecil field : Mock, F. W. 
Pre-Atoka rocks, northern: Frezon, 

S.E. 
Washburn anticline: Bartlett, C. S., 

Jr. 
White Oak field: Clark, Joseph M. 

Oil and gas, McAlester-Arkansas Valley 
basin, fields: Brooks, R. P., Jr. 

Ouachita province, possibilities : 
Howell, J. V., 1. 

Titanium, bauxite depo;sits, possibilities : 
Hartman, J. A. 

Geologic maps. 
Fayetteville area: Jackson, K. C., 1. 
Ouachita Mts. : Miser, H. D. 
Washington County, southwestern: 

Jackson, K. C .. , 2. 
Ground water. 

Resources: Wood, N.H. 
Historical geology. 

Atoka formation, Pennsylvanian, Ar­
kans8.1s Valley: Scull, B. J., 2. 

Boston Mts., Pennsylvanian: Quinn, 
J.H.,2. 

Brownstown and Tokio formations, 
Cretaceous: Thorsen, C. P. E. 

Cambrian-Lower Pennsylvanian, north­
ern : Frezon, S. E. 

Cecil gas field, Pennsylvanian : Mock, 
F.W. 

Fayetteville area, Mississippian-Penn­
sylvanian: Jackson, K. C., 1. 

Ouachita Mts., Cambrian-Silurian, grap­
tolite correlation : Decker, C. E. 

Washington County, southwestern, Mis­
sissippian-Pennsylvanian: Jack­
son, K. C., 2. 

Mineralogy. 
Bauxite deposits, tlmenite alteration 

products: Hartman, J. A. 
Diaspore, Magnet Cove area : Scull, 

B. J.,'3. 
Quartz, Ouachita Mts. : Miser, H. D. 

Paleontology. 
Belemnoids, Fayettevllle shale, Missis­

sippian : Flower, R. H., 2. 
Bird, grouse, Willcockson area, Pleis­

tocene: Wetmore, A., 2. 
Conodonts, Ouachita Mts., Mississip­

pian: Elias, M. K., 1. 
Graptolites, Ouachita Mts., Cambrian­

Silurian, correlation : Decker, 
C. E. 

Mastodon, Garland area, Pleistocene ( ?) : 
Fay, G. E. 

Ostracodes, Brownstown and Tokio for­
mations, Cretaceous : Thorsen, 
C.P.E. 

.ARKANSAS-Continued 
Petrology. 

Magnet Cove area: Scull, B. J., 3. 
Ouachita Mts., Bigfork chert and Ar­

kansas novaculite, silica origin: 
Goldstein, A., Jr., 3. 

Paleozoic sandstones, petrography : 
Goldstein, A., Jr., 2. 

Pre-Atoka rocks, northern: Frezon, 
S.E. 

Wilcox formation sands, heavy minerals 
and grain-size distribution: 
Jones, E. L. 

Physical geology. 
Aetna gas field: Planalp, R. N. 
Boston Mts., pre-Atoka structure : 

Quinn, J. H., 2. 
Southern edge: Brent, W. B., 1. 

Cecil gas field : Mock, F. W. 
Crystal Mtn. area, anticlinal hills: Pitt, 

W.D. 
Fayetteville area, fault zone : 

K. C., 1. 
Ouachita Mts. : Miser, H. D. 
Pre-Atoka rocks, northern : 

S. E. 

Jackson, 

Frezon, 

Washington County, southwestern : 
Jackson, K. C., 2. 

Physiographic geology. 
Arkansas Valley basin, western, repre­

~entative areas, geomorphology: 
Tanner, W. F., Jr., 1. 

Boston Mts., southern edge : Brent, 
W. B., 1. 

Ozark Mts., Salem-Springfield-Boston 
Mtn. plateaus, pedimentation: 
Quinn, J. H., 1. 

ARTESIAN WATERS AND WELLS. See also 
Ground water. 

California, Long Beach-Santa Ana area, 
zones, water movement and 
structural barriers : Poland, 
J. F., 2. 

San Joaquin Valley: Davis, G. H., 1. 
Florida, Lake Istokpoga and Lake 

Placid areas, effect of proposed 
drainage canal: Kohout, F. A., 1. 

Ruskin area : Peek, H. M. 
Wells: Hendry, C. W., Jr. 

Georgia, Savannah area, Ocala lime­
iS tone, decline in head, subsi­
dence: Davis, G. H., 2. 

Idaho, Snake River basalt, aquifer 
tests: Walton, W. C. 

New Mexico, Hot Springs area, non­
thermal : Murray, C. R. 

ARTHROPODA. See also Cirripedia; Crusta­
cea ; Eurypterida ; Insecta ; Os­
tracoda ; Trilobita. 

Arthropleura cristata, Pennsylvanian, 
Illinois, Mazon Creek area : 
Richardson, E. S., Jr., 2. 

Evolution : Evans, H. E. 
General features: Harrington, H. J. 
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ARTHROPODA--Continued 
Protarthropoda, systematic descrip­

tions : Harrington, H. J. 
Trilobitomorpha, systematic descrip­

tions: Harrington, H. J. 
ARTIFACTS. See also Man, fossil. 

Arizona, Lehner site: Haury, E. W. 
California, San Diego area, Pleistocene 

dating: Carter, G. F. 
Great Lakes region, Aqua-Plano points, 

fossU beaches, dating: Quimby, 
G. I. 

Iowa, western, Pleistocene: Frankforter, 
W.D. 

Mexico, Puebla area, Puebla : Ar­
menta, J. 

Obsidian, age, hydrated-layer thick· 
ness: Friedman, I. I. 

South Dakota, Big Bend dam site area, 
Pleistocene terraces : Coogan, 
A. H. 

Texas, Midland fossil-man site, Pleisto­
cene: Wendorf, F. 

Washington, Lind Coulee site: Daugh­
erty, R. D., 2. 

ARTIFICIAL MINERALS. See also Experimen­
tal investigations. 

Analcite: Saba, P., 1. 
Structure, temperatures of forma­

tion: Burley, B. J. 
Barium titanate, growth in KF solu­

:tions, butterfly twins and den­
drites: DeVries, R. C. 

Bastnaesite, cf. natural: Jansen, G. J. 
Borate, crystal structure: Clark, 

J. R., 3. 
Brannerlte, synthesis: Kalman, S., 1. 
Chalcedony, conversion from solid sil­

ica: White, J. R. 
Coffinite: Fuchs, L. H. 
,Crystals, synthesis by refrigeration: 

Wolfe, C. W., 2>. 
Dolomite, precipitation: Medlin, 

W.L.,2. 
Eplstilbite, synthesis: Buckner, D. A. 
Montmorillonoids, adsorption-desorption 

characteristics : Gillery, F. H., 2. 
Variable exchange capacity : Koizumi, 

M. 
Quartz, red-luminescing: Clatry, E. W. 
Ruby, refraction-absorption-biabsorp­

tion: Mandarino, J. A., 2. 
Sabugalite: Magin, G. B., Jr. 
Serpentine and chlorite, magnesium­

aluminu'm, synthesis: Glllery, 
F. H.,l. 

Spessartite, replacement of aluminum 
·by iron, experimental: Geller, S., 
2. 

Tilleyite, synthesis: Harker, R. I. 
Uvarovite : Geller, S., 1. 

ASBESTOS. 
California, northern: Wiebelt, F. J. 
Minerals, electron micrographs: Hug­

gi:Q.s, C. W. 

ASPHALT. See also Bituminous rocks and 
sands ; Hydrocarbons. 

Texas, southwestern, Anacacho lime­
stone, origin : Harvill, L. L. 

ASSOCIATIONS, ETC. See also Surveys. 
American Association for the Advance­

ment of Science: Mather, K. F. 
Paleontological Society: Dunbar, C. 0. ; 

Newell, N.D., 3. 
Smithsonian Institution, early contribu­

tions to geology: Oehser, P. H. 
ASTEROIDEA. See also Echinodermata. 

Hudsonaster wardi, Devonian, Pennsyl­
vania, Mahantango formation, 
Pike County : Cramer, H. R., 2. 

ATLANTIC COASTAL PLAIN. See also Sub­
marine geology. 

Seismic profiles, continental margin, 
Cape Henry to Jacksonville: 
Hersey, J. B. 

Economic geology. 
Petroleum, possibilities: Johnston, J. E. 

Geologic maps. 
Generalized: Johnston, J. E. 

Grotmd water. 
Chemical facies, northern : Back, W., 2. 

Historical geolo·gy. 
Pleistocene, New Jersey-Florida: Rich­

ards, H. G., 3. 
Physical geology. 

Bays and basins, origin : Rasmussen, 
W.C.,3. 

Continental margin, Cape Henry to 
Jacksonville, structural interpre­
tation of seismic data: Hersey, 
J. B. 

Sandy flatlands, erosion cycle : Ras­
mussen, W. C., 2• 

Physiographic geology. 
Bays and basins, origin : Rasmussen, 

W.C.,3. 
Sandy flatlands, erosion cycle: Rasmus­

sen, W. C., 2,. 
ATLANTIC OcEAN. See also Oceans ; Sub­

marine geology. 
Abyssal hills, plains, and seamounts : 

Heezen, B. C., 2. 
Carbonate accumulation rate cf. paleo­

temperatures: Wiseman, J. D. H. 
Continental 'margin, Cape Henry to 

Jacksonville, seismic profiles and 
structure: Hersey, J. B. 

Corals, deep-tSea, Quaternary : Squires, 
D.F.,l. 

Lead isotopes in manganese nodules : 
Chow, T,. J., 2. 

Mid-Atlantic Ridge: Heezen, B. C., 2. 
Physiographic diagram : Heezen, B. C., 2. 
Physiographic regions and provinces: 

Heezen, B. C., 2. 
Seamounts, gravity anomalies: Worzel, 

J. L.,4. 
Seismic refraction, crustal structure : 

Ewing, J. I., 1. 
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ATOMIC ENERGY, nuclear science abstracts: 
U.S. Atomic Energy Camm. 

AVES. 
Bahamas, New Providence Island, Pleis­

tocene: Brodkorb, W. P., 2. 
Ooztonia recurvirostra, Eocene, Utah, 

Colton formation: Hardy, J. W. 
Florida, Arredondo member of Wicomico 

formation, Pleistocene, Williston 
area: Holman, J. A., 2. 

Rock Spring Run, Pleistocene: Wool­
fendeD, G. E. 

Wicomico formation, Pleistocene, Ar­
redondo area: Brodkorb, W. P., 
1. 

BASALT--Continued 
Magma, crystallization and differentia­

tion, role of oxygen pressure : 
Osborn, E. F. 

Michigan, Portage Lake lava series, 
amygdule zones : Stoiber, R. E. 

Nevada, Black Rock Summit flow: 
Vitaliano, C. J. 

New Mexico, Union County, late Ceno­
zoic : Baldwin, B. 

Oregon, eastern, Miocene, relation to 
deformation patterns: Thayer, 
T. P. 

Texas, Mustang Hill laccolith, analcitic 
olivine: Greenwood, R. 

Peaioecetes phasianellus, 
Pennsylvania, New 
Wetmore, A., 2. 

Pleistocene, BASINS. 
Paris area : Anadarko basin, northern, Morrow 

Pleistocene, North America: Wetmore, 
A., 1. 

PZiogyps fisheri, Pliocene, Kansas, Rex­
road fauna: Tordoff, H. B. 

Sulidae, Miocene, California, southern : 
Howard, H. 

Tympanuchus ceres, Pleistocene, Arkan­
sas, Willcockson area: Wetmore, 
A.,2. 

BAHAMAS. See also West Indies. 
Birds, New Providence Island, Pleisto­

cene: Brodkorb, W. P., 2. 
Gravity anomalies: Talwani, M., 3. 
Great Bahama Bank, sedimentation: 

Newell, N. D., 4. 
Petroleum, evaporite basin, possibilities: 

Wassail, H. W., 3d, 2. 
BARBADOS. See also West IndiE'S. 

Fishes, Eocene-Miocene: Casler, E. M. 
BARITE. 

British Columbia, Torbrit silver mine, 
depositional e n v i r o n m e n t : 
Campbell, F. A. 

Illinois, southern, fluorite district: 
Bradbury, J. C., 1. 

Mississippi Valley type deposits, hydro­
thermal origin : Behre, C. H., 
Jr., 1. 

Origin: Ohle, E. L., Jr. 
Pennsylvania, Fort Littleton area, ori­

gin : Socolow, A. A., 1. 
BARS. 

Louisiana, Mississippi delta, natural 
levees: Welder, F. A. 

Strea'ms, talweg stability, curved chan­
nels : Shulits, S., 2. 

Washington, channeled scablands: 
Bretz, J H., 1. 

BASALT. 
Alaska, Fairbanks area : P~w~, T. L. 

Umnak-Bogoslof Islands : Byers, 
F. M., Jr. 

California, Bear Ridge flows, xenoliths : 
Lydon, P. A., 3. 

Greenland, western, Tertiary sequence : 
Munck, S. 

series : Abels, T. A. 
Northwestern, Kansas-Oklahoma-Tex­

as : Beebe, B. W., 1, 2. 
Ardmore basin, Oklahoma : Tomlinson, 

c. w.,2. 
Arizona, ground-water, arid, geologic 

framework: Lance, J. F., 3. 
Arkoma basin, Oklahoma-Arkansas : 

Branson, C. C., 1. 
Basin of Mexico, Cenozoic volcanic cy­

cles: Mooser, F., 1. 
California, southern, sedimentation : 

Emery, K. 0. 
Carbonate-evaporite relations, petroleum 

accumulation : Sloss, L. L., 1. 
Central Basin, Tennessee: DeSelm, H. R. 
Correlation by insoluble residues, 

Cambrian-Pennsylvanian : Mc-
Cracken, E. 

Cyclic sedimentation, differential sub­
sidence as cause : Imbrie, J., 1. 

Drainage, hypsometric analysts : Strah­
ler, A. N., 1. 

Evolution mechanics, relation to habitat 
of oil: Dallmus, K. F. 

Great Basin, saline deposition : Kerr, 
P.F., 3. 

Gulf Coastal Plain, eastern : Braunstein, 
J.,2. 

Los Angeles basin, California, early 
Pliocene sedimentation : Conrey, 
B. L. 

Mexico, sedimentary, petroleum origin 
and migration : L6pez Ramos, E. 

Mississippi salt basin, Gulf Coastal 
Plain : Braunstein, J., 2. 

Narragansett basin, Rhode Island-Mas-
sachusetts, Pennsylvanian: 
Towe, K. M. 

Nevada, Basin and Range structure, 
tectonic hLstory : Steele, G. 

New Mexico, northeastern : Panhandle 
Geol. Soc., 2. 

Newark basin, United States, eastern, 
Upper Triassic: Bock, W., 3. 

Nonfolded, statistical analysis of thick­
ness and structural mobllity : 
Fairbridge, R. W. 
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BASINs-continued 
Parras basin, Mexico, Coahuila, struc­

ture : W eidie, A. E. 
Rocky Mtn. area, oil and gas prospects: 

Van Couvering, M. 
Salt basins, North America: Kerr, 

P. F., 4. 
San Juan Basin, Colorado-New Mexico, 

hydrodynamics of Jurassic-Cre­
taceous aquifers: Berry, F. A. F. 

San Pedro and Santa Monica submarine 
basilllS, California, sedimentation, 
turbidity currents : Gorsline, 
D.S. 

Sedimentary, analysis of structures, 
vertical displacement of homoge­
neous rock layer : Sanford, A. R. 

Tucumcari basin, New Mexico: Krisle, 
J.E. 

BATHOLITHS. 
California, Bald Rock batholith, cf. Bald 

Mtn. batholith, Oregon : Lal'ISen, 
L. H. 

Southern, trace elements: Sen, N. 
Colorado, Pikes Peak and Kenosha 

batholiths, K-A ages: Hutchin­
son, R. M., 1, 2. 

Granite emplacement, classified by 
crustal zones : Buddington, A. F. 

Idaho, Idaho batholith, Stanley ura­
nium area: Kern, B. F. 

Minnesota, Saganaga batholith, Cook 
County : Grout, F. F. 

Montana, Idaho and Boulder batho­
liths : Anderson, Roy E., 1. 

Newfoundland, Fogo Island area : 
Baird, D. M., 1. 

Oregon, Wallowa batholith: Smedes, 
H.W. 

Quebec, Preissac-La Motte-Lacorne bath­
oliths, differentation : Siroonian, 
H. A. 

BAUXITE. See also Alumina; Clays. 
Accumulation mechanism, leaching of 

clay minerals in limestone : Car­
roll, D., 4. 

Georgia, Andersonville district, relation 
to topography : Cofer, H. E., Jr. 

Haiti: Salas, G. P., 1. 
Hawaii, Haiku area, Maul, gibbsite 

amygdules: Sherman, G. D. 
Jamaica : Hose, H. R. ; Salas, G. P., 1. 

Origin: Zans, V. A., 1. 
Phosphatic band underlying deposits: 

Eyles, V. A. 
Mexico, Acultzingo-Zongolica area, 

Puebla-Veracruz: Mooser, F., 2, 3. 
Clay samples, thermal analysis : 

Schmitter, E. 
Possibilities: Salas, G. P., 1. 
San Juan Bautista Tuxtepec area, 

Oaxaca : Ledezma Guerrero, 0. 
Temaxcal area, Oaxaca : Mayer Perez 

Rul, F. 
Tulancingo, Hidalgo, to Necaxa, 

Puebla, laterite: Perez Siliceo, R. 

BAUXITE-Continued 
Origin: Zans, V. A., 1. 

Mineral phase relations, cf. experi­
mental : Kennedy, G. C., 1. 

Titanium mineralogy : Hartman, J. A. 
BEACHES. See also Changes of level ; 

Glacial lakes ; Shorelines ; Ter­
races. 

California, San Francisco area, ocean, 
wave-pattern control: Trask, 
P. D., 1. 

Colorado, Lyons sandstone, Permian, cf. 
modern : Thompson, W. 0. 

Firmness as function of sand proper­
ties: Krumbein, W. C., 2. 

Great Lakes region, glacial lakes, arche­
ological sites, dating: Quimby, 
G. I. 

Louisiana, chenier plain, development : 
Gould, H. R., 2. 

Chenier plain, facies, cf. shoestring 
sands: Byrne, J. V. 

Hurricane modification: Morgan, 
J.P. 

Massachusetts, Cape Cod, outer beaches, 
storm effects: Zeigler, J. M., 2. 

Michigan, Mackinac Straits region, 
Quaternary : Shelden, F. D. 

New York, Long Island, sands, north 
shore cf. south : Charlier, R. H., 3. 

Ohio, Lake Erie: Pincus, H. J., 2. 
Puerto Rico, beachrock, origin : Kaye, 

C. A., 2. 
Sand, hydraulic equivalence of grain­

size distributions : Mcintyre, 
D. D. 

Movement, irradiated-quartz tracer: 
Inman, D. L. 

Texas, Galveston Island, sand, gulf ct. 
bay: Rogers, J. J. W., 2. 

West Indies, beachrock origin and dis­
tribution: Russell, R. J., 4. 

Zones, differentiation by mechanical 
composition of sands : Harris, 
Stuart A. 

BENCHES. See Terraces. 
BENTONITE. See also Clay. 

California, Hector bentonite, stability : 
Sand, L. B., 2. 

Vallecitos area: Aune, Q. A. 
Definition, identification: Wolf, K. H. 
Georgia, northwestern, accessory min-

erals : Reade, E. H., Jr. 
Hectorite, stability : Sand, L. B., 2. 
Mexico: Esquivel Morales, J. 
Texas, Tertiary, lower: Roberson, 

H. E., 1. 
Virginia, southwestern, Pennsylvanian: 

Nelson, B. W., 2. 
BERMUDA, caves and karst, origin, changes 

of sea level : Bretz, J H., 3. 
BERYL. 

Georgia, localities : Furcron, A. S., 2. 
Infrared spectrum, impurity identifica­

tion : Wickersheim, K. A. 
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BERYL-Continued 
New Mexico, Harding pegmatite: 

Jahns, R. H., 3. 
South Dakota, Beecher No. 3-Black 

Diamond pegmatite: Redden, 
J, A., 1. 

BERYLLIUM. See also Elements. 
Exploration: Brownell, G. M. 

Neutron detector, gamma-ray: Moyd, 
L. S. 

Isotopes, geochemistry and age determi­
nation: Merrill, J. R. 

Neutron detector, laboratory: Cant­
well, T. 

New Mexico, Wind Mtn. area : Warner, 
L.A. 

Nonpegmatitic: Warner, L. A. 
Origin : Erickson, E. C., 2. 
United States, nonpegmatltic: Griffitts, 

W. R. ; Warner, L. A. 
BIBLIOGRAPHY. 

Alabama, ground water: Powell, W. J. 
Alaska, petroleum and oil shale: Miller, 

D. J. 
Algae, Devonian: Johnson, J. Harlan, 2. 

Mississippian: Johnson, J. Harlan, 1. 
Silurian: Johnson, J. Harlan, 3. 

Arctic America: Arctic Inst. North 
America. 

Arkell, W. J.: Maubeuge, P. L. 
J3enson, W. N.: Hutton, C. 0., 2. 
Bowman, Isaiah: Wright, J. K. 
Bramkamp, R. A.: Woodford, A. 0. 
Brant, Ralph A. : Peterson, E. T. 
California, water resources, theses: 

Giefer, G. J. 
Central America: Maldonado-Koerdell, 

M., 2. 
Coal, stratigraphy and resources : Wier, 

C. E. 
Daly, R. A.: Billings, M.P. 
Decker, C. E. : Branson, C. C., 11 .. 
DeGolyer, E. L.: Denison, A. R. 
Deiss, C. F. : Patton, J. B., 1. 
Eaton, J. E. : Corey, W. H. 
Economic geology : Geol. Soc. America 

Bibl. Staff. 
Elements, geochemical distribution: 

Green, J., 1. 
Florida, ground water : Unklesbay, 

A. G., 1. 
Foraminifera : Thalmann, H. E., 4 ; 

Todd, R. 
Nonfusulinid, Paleozoic: Toomey, 

D. F. 
Geophysical abstracts : 

D. B., 1, 2. 
GeoScience abstracts : Am. 
Ginkgos: Franklin, A. H. 
Gould, C. N. : Branson, C. 
Granite emplacement: 

A.. F. 

Vitaliano, 

Geol. Inst. 

c., 12. 
Buddington, 

Grout, F. F. : Thiel, G. A., 2; Schwartz, 
G. M., 3. 

Heiland, C. A.: VanTuyl, F. M. 

BIBLIOGRAPHY-Continued 
Hennen, R. V.: Reger, D. B. 
Hubbard, G. D. : Holmes, C. D., 1. 
Idaho, 1941-57 : Ross, C. P., 2. 

Ground water: U. S. Geol. Survey, 
Water Res. Div. Ground-Water 
Br. 

Illinois, mammals, Pleistocene: Bader, 
R.S.,2. 

Ion exchange, clay and other 'minerals : 
Carroll, D., 5. 

Iron-ore reserves, United States: Carr, 
M.E.S. 

Jacobs, E. C.: Doten, R. K. 
Kansas, geophysical investigations : 

Merriam, D. F., 5. 
Kentucky, Cumberland County: Jillson, 

W.R.,2. 
Floyd County: Jillson, W. R., 1. 
Wayne County : Jillson, W. R., 3. 

Leith, C. K. : Hewett, D. F., 1. 
Lobeck, A. K.: Miller, Ralph L.; Smith, 

G.-H. 
Maine, 1836-1958: Maine G. S., 1. 

Mineral resources, Lewiston area : 
Maine G. S., 2. 

Portland-Bath area: Maine G. S., 3. 
Manitoba, post-Cambrian : Mills, B. A. 

Precambrian: Barry, G. S., 1. 
Mexico, Islas Revillagigedo : Richards, 

A. F., 2. 
Southern: Maldonado-Koerdell, M., 2. 

Missouri: Koenig, J. W., 1. 
Moffit, F. H. : Mertie, J. B., Jr., 3. 
Nebraska, ground water: Newport, 

T.G. 
New Mexico, minerals: Northrop, S. A. 

Northeastern: Smith, G. W. 
North America : King, R. R. 
Nuclear science abstracts: U.S. Atomic 

Energy Comm. 
Oklahoma: Curtis, N. M., Jr., 2. 
Oregon, geology theses: Schlicker, H. G. 
Ostracodes, new genera and species : 

Levinson, S .. A. 
Overbeck, R. M. : Cloos, E. 
Paleobotany: Just, T. K., 2. 
Paleoecology : Cloud, P. E., Jr., 1. 
Paleontology, vertebrate: Nichols, R. H. 
Peabody, F. E.: Camp, C. L. 
Penck, Albrecht : Engeln, 0. D. von. 
Polar and subpolar regions: U.S. Libr. 

Cong. Sci. and Technology Div. 
Radiocarbon dates, primary !Sources: 

McNutt, C. H. 
Radiocarbon dating: Johnson, F. 
Reeside, J. B., Jr.: Imlay, R. W., 4. 
Reger, D. B. : Singewald, J. T., Jr. 
Rich, J. L. : Bucher, W. H., 2. 
Rogers, A. F.: Donnay, J.D. H., 2. 
Salt basins, North America : Kerr, 

P. F., 4. 
Salts, Great Basin : Kerr, P. F., 3. 
Saskatchewan: Kupsch, W. 0., 1. 
Schneider, Hyrum: Eardley, A. J., 2.. 
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Sedimentation: U.S. Army, Corps of 
Engineers Comm, Tidal Hy­
draulics. 

SeiJSmology: Smith, W. E. T. 
Selenium: Luttrell, G. W. 
Silicates, aluminum, United States: 

Grametbaur, A. B. 
Snow, ice, permafrost: U.S. Libr. Cong. 

SIPRE Bibl. Proj. 
South Dakota, ground water: Newport, 

T .. G. 
Texas, 1933-50: Girard, R. M. 

Strawn series, Pennsylvanian: Crea­
ger, N. G. 

Thorium: Soister, P. E. 
U.S. Geological Survey, reports and 

maps in open files: Weld, B. A. 
Uranium: Soister, P. E. 
Van A:mrlnge, E. V.: Hill, H. S. 
Vertebrate paleontology: Nichols, R. H. 
Weaver, C. Edwin: Goodspeed, G. E., 2. 
Winchell, A. N.: Corbett, C. S.; Em-

mons, R. C. 
Wood, H. 0. : Richter, C. F., 2. 
Wyoming, mineral resources : Oster­

wald, F. W., 1. 
Zerfoss, Samuel: Van Valkenburg, A., 

Jr. 
BIOGEOCHEMISTRY. See also Geochemistry. 

Pteropod shells, composition change 
after deposition: Krinsley, D., 2. 

Sea water, phosphorus-nitrogen ratio, 
control: Redfield, A. C., 1. 

Uranium prospecting, Utah, Thompson 
district : Cannon, H. L. 

Weathering, accumulator plants: Lover­
ing, T. S., 1. 
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Benson, W. N. : Hutton, C. 0., 2. 
Bowen, C. H. : Anonymous, 2. 
Bowman, Isaiah: Wright, J. K. 
Bramkamp, R. A. : Duce, J. T. ; Wood-

ford, A. 0. 
Brant, Ralph A. : Enlows, H. E. ; 1\fur­

ray, A. N., 1 ; Peterson, E. T. ; 
Upp, J. E. 

Camsell, Charles: Bostock, H. S., 1-3; 
Goudge, M. F. 

Daly, R. A. : Billings, M. P. 
Decker, C. E. : Branson, C. C., 11 ; Huff-

man, G. G., 2 ; Monnett, V. E. 
DeGolyer, E. L. : Denison, A. R. 
Deiss, C. F.: Patton, J. B., 1, 2. 
Deussen, Alexander : Anonymous, 1 .. 
Douglas, G. V.: Milligan, G. C.; Weeks, 

L.J. 
Eaton, J. E'.: Corey, W. H. 
Evans, John: Lange, E. F. 
Faessler, Carl: Auger, P. E. 
Fettke, C. R. : Simmons, A. C. 
Foote, A. E. : Dake, H. C., 2. 

BIOGRAPHY-Continued 
Ginter, R. L.: Murray, A. N., 2. 
Gordon, Dugald : Judson, S. A. 
Gould, C. N.: Branson, C. C., 12; Gould, 

C.N. 
Gray, Asa : Dupree, A. H. 
Grout, F. F. : Schwartz, G. M. 3 ; Thiel, 

G. A., 2. 
Hamilton, I. B.: Anonymous, 3. 
Heiland, C. A. :Van Tuyl, F. M. 
Hennen, R. V. : Reger, D. B. 
Hewlett, C. G. : Kalman, S., 2. 
Hubbard, G. D. : Holmes, C. D., 1. 
Jacobs, E. C.: Doten, R. K. 
Kildale, M. B. : Perry, V. D. 
Kleinpell, W. D.: Fitzgerald, T. J. 
Leavenworth, P. B.: High, J. A. 
Leith, C. K. : Hewett, D. F., 1. 
Lesley, J. P. : Cate, A. S. 
Lobeck, A. K.: Miller, Ralph L.; Smith, 

G.-H. 
Lyell, Charles : Eiseley, L. C., 2. 
Moffit, F. H.: Mertle, J. B., Jr., 3. 
Moseley, J. R.: Michigan Basin Geol. 

Soc., 2. 
Mullen, J. T., Jr.: Fanshawe, J. R., 2d. 
Overbeck, R. M. : Cloos, E. 
Peabody, F. E. : Camp, C. L. 
Penck, Albrecht: Engeln, 0. D. von. 
Reeside, J. B., Jr.: Cobban, W. A., 1 ; 

Henbest, L. G.; Imlay, R. W., 4. 
Reger, D. B. : Singewald, J. T., Jr. 
Rich, J. L. : Bucher, W. H., 2. 
Rogers, A. F.: Donnay, J. D. H., 2. 
Schmidt, K. P. : Davis, D. D. 
Schneider, Hyrum: Eardley, A. J., 2. 
Schriever, William: Fowler, R. G. ; 

Jones, V. L. 
Shideler, W. H. : Martin, W. D. 
Speers, E. C.: Stevenson, J. S., 2, 3. 
Spencer, L. J. : Smith, W. Campbell, 
Stadnichenko, T. M.: Breger, I. A., 2. 
Thompson, H. R. : Parker, W. H. 
Van Amringe, E. V.: Hill, H. S. 
Wallace, A. R.: Eiseley, L. C., 1. 
Wang, C. Y.: Kerr, P. F., 5. 
Weaver, C. Edwin: Fulmer, C. V. ; 

Goodspeed, G. E., 2. 
White, I. C. : Price, P. H. 
Winchell, A. N.: Corbett, C. S.; Em-

mons, R. C. 
Wood, H. 0.: Richter, C. F., 2. 
Woolnough, W. G.: Raggatt, H. G. 
Zerfoss, Samuel: Van Valkenburg, A., 

Jr. 
BIOHERMS. See also Reefs. 

1Facies: Lewis, P. J. 
Indiana, Columbus area, Devonian, 

microfacies : Carozzi, A. V., 2. 
Montana, northeastern, Mission Canyon 

formation, Mississippian, facies: 
Lewis, P. J. 

BIRDS. See Aves. 
BITUMEN. See Asphalt; Hydrocarbons, 
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BITUMINOUS ROCKS AND SANDS. See also 
Asphalt ; Oil sands ; Oil shale. 

Carbohydrate content: Palacas, J. G. 
Cuba: Brodermann y Vignier, J. 
Nuclear explosions, underground, ef-

fects: Johnson, Gerald W., 2. 
BLOCK DIAGRAMS. See also Fence diagrams. 

Arkansas : Branner, G. C. 
California, Crestmore area, Commercial 

quarry, exploded isometric: 
Burnham, C. W., 1. 

Maryland, Beaverdam Creek basin: 
Rasmussen, W. C., 1. 

Michigan, Schoolcraft County, south­
western : Sinclair, W. C. 

Montana, Glacier National Park region, 
Lewis overthrust, stages of de­
velopment: Ross, C. P., 1. 

Nevada, eastern, Sevier arch, stages: 
Harris, H. D. 

South Dakota, Beecher No. 3-Black 
Diamond pegmatite: Redden, 
J. A.,l. 

Utah, western, Sevier arch, stages : 
Harris, H. D. 

BoGs. See also Paleobotany ; Peat; Pollen 
analysis. 

Canada, Hudson Bay lowland: Sjors, H. 
Minnesota, Cedar Creek Bog, late 

Pleistocene: Swain, F. M., Jr., 1. 
BORATES. See also Evaporites ; Salts. 

Borax-tincalconite-kernite, thermal re­
actions: Giese, R. F., Jr. 

California, Boron area, deposition rela­
tions : Gates, G. R. 

Kramer deposit, mineral relations 
and origin : Christ, C. L., 3. 

Minerals, crystal structure: Clark, J. R., 
1-5. 

High-low hydration sequence: Mues­
sig, S. J. 

BORINGS. See also Cores; Well and dr111-
hole logs. 

Michigan, Mackinac bridge site : Rose­
nau, J. C. 

BOTANY, FOSSIL. See Paleobotany. 
BOULDERS. 

Glacial transport, maximum size, calcu­
lation: Weertman, J., 2. 

Oklahoma, Caney shale, Ouachita Mts., 
origin : Tomlinson, C. W .. , 1. 

Johns Valley shale, origin: Cline, 
L.M.,2. 

Rhode Island, Q:uonochontaug beach, 
orbicular granite : Moore, G. E., 
Jr. 

Texas, Marathon basin, Haymond boul­
der beds, source: Hall, W. Ellis. 

BRACHIOPODA. 
Ambocoeliinae, Early Devonian : Bou­

cot, A. J., 1. 
Idaho, Saturday Mtn. formation, Or­

dovician, Lemhi Range : Ross, 
R.J., Jr. 

Michigan, Traverse group, Devonian : 
Imbrie, J., 2. 

BRACHIOPODA-Continued 
Monelasmina, Devonian, Northwest Ter­

ritories, Hay River formation : 
Pedder, A. E. H. 

New Mexico, Sacramento Mts., Pennsyl­
vanian-Permian : Otte, C., Jr., 1. 

New York, Highland Mills area, Early 
Devonian: Boucot, A. J., 5. 

Nomenclature: Cooper, G. A., 1. 
Orthotetacea, Ohilidiopsis, Silurian: 

Amsden, T. W., 2; Boucot, 
A. J., 2. 

Silurian-Devonian, Oklahoma, Hunton 
group: Amsden, T. W., 2. 

Pennsylvania, Oswayo-Knapp forma­
tions, Devonian-Mississippian, 
Penn-York embayment: Holland, 
F. D., Jr., 3. 

Permian zoogeography, climatic zona­
tion : Stehli, F. G. 

Productella, Devonian, type species de­
scription: Veevers, J. J. 

Devonian-Mississippian, Missouri, 
Louisiana limestone, infant : 
Unklesbay, A. G., 2. 

Infant, attachment loops: Unklesbay, 
A. G., 2. 

Reticulariina spinosa, Mississippian, 
Illinois, Chester series, type 
specimens : Campbell, K. S. W. 

Rhynchonelloidea, Mesozoic, classifica­
tion: Ager, D. V. 

Tertiary and Recent: Cooper, G. A., 2. 
Spiriferacea, late Paleozoic, type spe­

cies descriptions: Veevers, J. J. 
Type specimens, Washington Univer­

sity, St. Louis, collection: Trum­
bull, E. J. 

United States, eastern, Middle Silurian, 
regional correlation: Tillman, 
C. G. 

BRECCIA. 
Arizona, Tucson Mtn. chaos : Kinnison, 

J. E., 1. 
California, Anacapa Island : Scholl, 

D. W., 1. 
Soda Mts., Avawatz formation, mono-

lithologic limestone, origin : 
Grose, L. T. 

Classification: Kerr, P. F., 1. 
Indiana, Putnam County, Mississippian 

limestone : Bieber, C. L. 
Louisiana, southern, salt-dome shales: 

Kerr, P. F., 1. 
Michigan, Mackinac breccia, origin : 

Landes, K K., 1. 
Mackinac Bridge area : Melhorn, 

W.N.,l. 
Nevada, Shoshone Range, Tertiary 

pipes : Gates, 0. 
Ontario, Falconbrldge Township, Sud­

bury district: Thomson, J. E., 1. 
Texas, Marathon basin, Haymond 

boulder beds: Hall, W. Ellis. 
Terlingua mercury district, pipes : 

Yates, R. G. 
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BRECCIA--Continued 

Virginia, Max Meadows fault breecia: 
Cooper, B. N., 2. 

BRINES. 
California, Searles Lake, tungsten : 

Carpenter, L. G. 
Indiana, southeastern, and adjacent 

areas, Cambrian-Pennsylvanian: 
Walker, F. H. 

Oil-field, iodides and bromides, spectro­
photometric determination : Col­
lins, A. G., 1. 

Potassium determination : Collins, 
A.G.,2. 

Williston basin, northern, Cambrian­
Silurian: Porter, J. W. 

BRITISH COLUMBIA. 
Aeromagnetic map, Pacific coast to Al­

berta, adjacent to 49th parallel : 
Canada G. S., 14. 

Geochemical and geophysical explora­
tion, Krain copper deposit : 
Hansen, D. A. 

Geochemical studies, copper-zinc ratios 
in eruptive rocks, southern: 
Warren, H. V., 4. 

Geologic thermometry, Torbrit silver 
mine, sphalerite : Campbell, F. A. 

Geophysical investigation, Puget Sound 
area, anomalous crustal struc­
ture: Neumann, F., 2. 

Gravity study, Salmon Glacier: Jacobs, 
J. A., 2. 

Helicopter reconnaissance, Coast Mts., 
Pitt Lake area: Canada G. S., 64. 

Cordillera, northwestern, Operation 
Stikine : Canada G. S., 64. 

Paleomagnetism, late Tertiary basalts: 
DuBois, P.M., l. 

Ripple Rock explosion, crustal thick­
ness: Willmore, P. L. 

Areas described. 
Chutine area : Canada G. S., 34. 
Flathead area : Canada G. S., 28. 
Quesnel area : Canada G. S., 39. 
Tetsa River area: Canada G. S., 55. 

Economic geology. 
Construction materials: British Colum­

bia Dept. Mines, 2. 
Germanium, Lang Creek area, Eocene 

coal lenses and brown bed : 
tBuckland, F. C. 

Gold, Atlin area: Aitken, J. D., 1. 
Vernon area: Jones, A. G. 

Industrial minerals: British Columbia 
Dept. Mines, 2. 

Iron, Moresby Island, Tasu magnetite 
deposit : Frobisher Ltd. Eng. 
Sta:tr. 

Lead-zinc, Salmo area : Fyles, J. T. 
Whitesail Lake area : Duffell, S., 1. 

Metallic minerals : British Columbia 
Dept. Mines, 1. 

Mineral deposits, Atlin area : Aitken, 
J.D., 1. 

BRITISH COLUMBIA-Continued 
Economic geology-Continued 

Oil and gas : Lucie-Smith, A. N. 
Map, northeastern : Canada G. S., 1. 

Sliver, Torbrit mine : Campbell, F. A. 
Tungsten: Little, H. W. 
Vernon area: Jones, A. G. 
Whitesail Lake area: Duffell, S., 1. 

Geologic maps. 
Atlin area: Aitken, J.D., 1. 
Canal Flats area: Canada G. S., 24. 
Carbondale River area: Canada G. S., 

32. 
Chutine area: Canada G. S., 34. 
Fernie area : Henderson, G. G. L., 1. 
Flathead area: Canada G. S., 28. 
Mineral deposits: British Columbia. 

Dept. Mines, 1. 
Nechako River area, Mesozoic distribu-

tion : Tipper, H. W. 
Quesnel area: Canada G. S., 39. 
Salmo lead-zinc area: Fyles, J. T. 
Tetsa River area: Canada G. S., 55. 
Vernon area: Jones, A. G. 
Victoria-Vancouver area: Canada 

G. S., 8. 
White.sail Lake area : Duffell, S., 1. 

Historical geology. 
Atlin area: Aitken, J.D.., 1. 
Carbondale River area, Precambrian­

Cretaceous : Canada G. S., 32. 
Coast Mts., Bennett area, plutonic 

rocks : Christie, R. L. 
Cordillera, depositional and orogenic 

sequences: White, W. Harrison. 
Granitic intrusions, ages: Baads­

gaard, H., 3. 
Fernie group, Jurassic, Oxfordian: Fre-

bold, H. W. L., 2. 
Flathead area: Canada G. S., 28. 
Flathead North area: Price, R. A. 
Granites, Upper Jurassic-Lower Creta-

ceous, northern: Aitken, J. D., 2. 
Ice River complex, sedimentary contact, 

age revision, Precambrian : Gus­
sow, w. c., 2. 

Mesozoic, central: Tipper, H. W. 
Nelson-Salmo area, Jurassic: Frebold, 

H. W. L., 1. 
Peace River area, Triassic: Hunt, A. D. 

Upper Mississippian-Permian, nomen­
clature and type sections: Hal­
bertsma, H. L. 

Precambrian : Burwash, R. A. M. 
Quaternary, southwestern: Wagner, 

F. J. E. 
Salmo lead-zinc area, Cambrian-Ter­

tiary ( ?) : Fyles, J. T. 
Takla and Hazelton groups, Mesozoic, 

Nechako River area, revision: 
Tipper, H. W. 

Tetsa River area, Devonian-Cretaceous : 
Canada G. S., 55. 

Vernon area: Jones, A. G. 
Wapiti Lake area, Pennsylvanian-Per­

mian boundary : Forbes, C. L. 
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BRITISH COLUMBIA-Continued 
Historical geology-Continued 

Whitesail Lake area, Jurassic-Oligo­
cene: Duffell, S., 1. 

Mineralogy. 
Barite, Fort St. John area, subsurface: 

Pugh, D. C. 
Kahntah River area, subsurface : 

Pugh, D. C. 
Chlorite and vermicullte in soils, Van­

couver Island: Theisen, A. A., 1. 
Torbrit silver mine: Ca'mpbell, F. A. 

Paleontology. 
Ammonoids, Fernie group, Jurassic, Ox­

fordian : Frebold, H. W. L., 2. 
Peace River area, Triassic, nomen­

clature: McLearn, F. H. 
Ammonoids and pelecypods, Nelson­

Salmo area, Jurassic: Frebold, 
H. W.L.,l. 

Archaeocyathids, Salmo area, Early 
Cambrian: Greggs, R. G. 

Cache Creek group, Permian, Vernon 
area: Jones, A. G. 

Coniferous wood, Chilko Lake, Cretace­
ous(?): Fry, W. L., 2. 

Fernie group, Jurassic, Oxfordian: Fre­
bold, H. W. L., 2. 

Fusulinid, Wapiti Lake area, early 
Permian : Forbes, C. L. 

Hazelton group, Jurassic, Whitesail 
Lake area : Duffell, S., 1. 

Insects, Tertiary, Canada Geological 
Survey collection : Rice, H. M. A. 

Invertebrates, Quaternary, southwest­
ern, lists: Wagner, F. J. E. 

Pelecypod, Sunnyside formation, Qua­
ternary: Wagner, F. J. E. 

Plants, Vancouver Island, Englishman 
River section, Pleistocene: Ter­
asmae, J., 4. 

Spores and pollen, Kootenay formation, 
Jurassic-Cretaceous : Rouse, G. E. 

Petrology. 
Atlin area : Aitken, J. D., 1. 
Chutine area: Canada G. S., 84. 
Coast Mts., Bennett area, plutonic 

rocks : Christie, R. L. 
Granitization and synplutonic dikes : 

Roddick, J. A. 
Cordillera : White, W. Harrison. 
Fernie group, Jurassic, Oxfordian : 

Frebold, H. W. L., 2. 
Kitsault River area, upper: Campbell, 

F. A. 
Paleozoic sedimentary rocks, textures, 

northeastern: Eccles, J. K. 
Peace River area, Triassic: Hunt, A. D. 
Salmo lead-zinc area: Fyles, J. T. 
Torbrit silver mine: Campbell, F. A. 
Vernon area: Jones, A. G. 
Whitesail Lake area: Duffell, S., 1. 

Physical geology. 
Atlin area : Aitken, J. D., 1. 
Canal Flats area : Canada G. S., 24. 

BRITISH COLUMBIA-Continued 
Physical geology-Continued 

Carbondale River area : Canada G. S., 
32. 

Coast Mts., synplutonic dikes, pre­
Tertiary: Roddick, J. A. 

Cordillera, tectonic history : White, 
W. Harrison. 

East Kootenay area, basement : Bur­
wash, R. A. M. 

Fernie area, first-order nappe : Hender-
son, G. G. L., 1. 

Flathead area : Canada G. S., 28. 
Flathead North area: Price, R. A. 
Kitsault River area, upper: Campbell, 

F. A. 
M e s o z o i c tectonics, northwestern : 

Wheeler, J. 0. 
N odales Channel, marine lignite dep­

osition: Carsola, A. J., 1. 
Salmo lead-zinc area: Fyles, J. T. 
Salmon Glacier, velocity: Mathews, 

W.H. 
Tetsa River area : Canada G. S., 55. 
Vernon area: Jones, A. G. 
Whitesail Lake area : Duffell, S., 1. 

Physiographio geology. 
Atlin area: Aitken, J. D., 1. 
Nugget Mtn. area, Cariboo district, un­

equal erosion rate: Crickmay, 
C. H. 

Trutch Creek, stream piracy : Barton, 
R. H. 

Whitesail Lake area : Duffell, S., 1. 
BRITISH HoNDURAS. See also Central 

America. 
Cays, formation: Vermeer, D. E. 
Geologic map, soil parent materials: 

Wright, A. C. S. 
Physiography: Vermeer, D. E.; Wright, 

A. C. S. 
Shorelines, Pliocene-Recent changes: 

Wright, A. C. S. 
BRYOZOA. 

Archimedes bentleyi, Mississippian, 
Utah, Manning Canyon shale, 
Utah County: Burckle, L. H., 1. 

Fenestrate, Mississippian, Utah, cen­
tral : Burckle, L. H., 3. 

Fistuliporidae, Silurian and Pennsylva­
nian species, astogeny: Perry, T. 
G., 2. 

Jamaica, Bowden formation, Miocene: 
Lagaaij, R. 

Montana, Amsden formation, Pennsyl­
vanian: Perry, T. G., 3. 

Penniretepora, Pennsylvanian-Permian, 
Virgilian-Wolfcampian, Kansas, 
eastern: Richards, H. G., 4. 

Polypora, nomenclature: Burckle, 
L. H., 2,. 

Trematopora, Silurian, revision : Board­
man, R. S. 

BUILDING STONE. See Construction mate­
rials. 
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BURROWS. See Worms. 
CALCITE. See aZso Carbonates. 

Cone-in-cone, on trilobites, Utah, 
Wheeler formation: Bright, R. C. 

Crinoidal limestone, paragenetic deposi­
tional sequence: Waldschmidt, 
W.A. 

Echinoid, crystallographic orientation : 
Raup, D. M., 1 

Melting in presence of water: Wyllie, 
P. J., 3. 

Microcrystalline and sparry, in car­
bonate rocks: Folk, R. L., 2. 

Monocrystalline speleothems : Quinlan, 
J. F., Jr., 2. 

Petrofabric analysis, Conestoga lime­
stone, Pennsylvania, Hanover 
area : Nickelsen, R. P. 

Solubility, experimental: Segnit, R. E. 
Experimental, carbon dioxide solu­

tions: Ellis, A. J., 3. 
Solution kinetics: Weyl, P. K., 1. 
Thermoluminescence, impurity effects : 

Medlin, W. L., 1. 
CALICHE. See Evaporites. 
CALIFORNIA. 

Bibliography of theses, water resources: 
Giefer, G. J. 

Core logs, Bristol-Cadiz-Danby Dry 
Lakes : Bassett, A. M. 

Engineering geology, Black Butte dam 
site : Hall, B. M. 

Los Angeles County, barrier to sea­
water intrusion: Bruington, A. E. 

Poe Tunnel: Lydon, P. A., 1. 
San Francisco Bay, east side, founda­

tion problems, former shoreline 
features: Radbruch, D. H. 

San Joaquin Valley, land subsidence, 
consolidation tests: Gibbs, H. J, 

Tecolote Tunnel : U.S. Bur. Reclama­
tion. 

Excursion, lone clay area: Kelley, F. R. 
Livermore-Hollister area : Geol. Soc. 

Sacramento. 
Geochemical investigations, Aqua de 

Ney: Schuch, J.P. 
Avenal-McKittrick area, natural wa­

ters: Wood, P. R. 
Darwin area: Austin, C. F.; Hall, 

Wayne E. 
Geophysical explorations, Mojave Des­

ert, western, salines: Mabey, 
D.R. 

Ten Section oll pool, radiometric 
anomalies : Sikka, D. B. 

Gravity studies, crustal thickness, Sierra 
Nevada to continental slope: 
Thompson, G. A., 2. 

Los Angeles basin: McCulloh, T. H. 
San Fernando Valley: Corbat6, C. E. 
Tejon Ranch oil field, Slosson pool : 

Ivanhoe, L. F., Jr. 
Guidebook, Chico Martinez Creek area : 

San Joaquin Geol. Soc. 

CALIFORNIA-Continued 
Seismic refraction, crustal structure of 

continental borderland, south­
ern : Shor, G. G., Jr., 1. 

Seismographs, Dalton Canyon and Isa­
bella fused-quartz extensometers, 
long-period strain measurements : 
Benioff, V. H. 

Soils, central: Kelley, F. R. 
Areas described. 

Alturas area : Calif. Dept. Nat. Res. 
Div. Mines, 3. 

Continental borderland : Calif. Dept. 
Nat. Res. Div. Mines, 2. 

La Honda-San Gregorio quadrangles : 
Touring, R. M., 1, 2. 

Lake Elsinore quadrangle : Engel, 
R.L.H. 

Lava Beds National Monument: Knox, 
R.G. 

Little San Bernardino-Orocopia Mts. 
area: Oesterling, W. A. 

Mazourka Canyon area: Greife, J. L. 
Rock Creek-Conway Summit area: Rine­

hart, C. D., 1. 
Economic geology. 

Asbestos, northern: Wiebelt, F. J. 
Bentonite, Vallecitos area : Aune, Q. A. 
Borates, Kramer deposit, mineral rela-

tions and origin : Christ, C. L., 3. 
Mojave Desert, western, geophysical 

exploration: Mabey, D. R. 
Cement materials, north-central: Falck, 

J. N. 
Chert, reactivity in concrete aggregate: 

Goldman, H. B. 
Clay, lone basin: Gates, R. 

Temescal Valley, southern: Engel, 
R.L.H. 

Diamonds : Pages History. 
Fire clays, Ione area: Kelley, F. R. 
Gold, Lake Elsinore quadrangle : Engel, 

R.L. H. 
Limestone and dolomite, Gabllan Range : 

Bowen, 0. E., Jr. 
Standard quadrangle, possibllities: 

Hart, E. W. 
Mercury, origin of deposits, relation to 

froth veins including oil : Bailey, 
E.H.,2. 

Mineral resources, Lake Elsinore quad· 
rangle : Engel, R. L. H. 

Natural gas, Bounde Creek field: Bruce, 
D.D.,2. 

Chowchilla field : Hunter, G. W. 
Compton Landing field : Bruce, D. 

D., 1. 
Gill Ranch field: Loken, K. P. 
Johe Ranch and Maddux Raneh areas: 

Land, P. E. 
Princeton field : Bruce, D. D., 3. 
Sacramento basin : Loomis, F. B., 

Jr. 
Oil and gas, Buena Vista field : Borko­

vich, G. J. 
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CALIFORNIA-Continued 
Economic geology-continued 

Canfield Ranch field : Matthews, J. 
F., Jr. 

Oak Canyon field : Ybarra, R. A. 
Olive field: Gaede, V. F. 

Perlite, Rust area, San Bernardino 
County: Chesterman, C. W., 1. 

Petroleum, Aliso Canyon field : Ingram, 
W. L. 

Bellevue field: Sullivan, J. C. 
Cuyama area : Cross, R. K. 
East Gosford field : Horton, R. E. 
Fillmore field: Schultz, C. H. 
Jasmin field: Hluza, A. G. 
Midway-Sunset field, Thirty-five anti-

cline: Zulberti, J. L. 
North Tejon field: LeRoy, W. H. 
North Whittier Heights area: Hun­

ter, W. J. 
Northwest Ten Section pool: Mac­

Kevett, N.H. 
South Mtn. field, Bridge pool: Hall, 

Edward A. 
Southern, offshore : Calif. Dept. Nat. 

Res. Div. Mines, 2. 
Tapia field : Dosch, M. W. 
Tejon Ranch field, Slosson pool : 

Ivanhoe, L. F., Jr. 
Pumice, Coso Range area : Chesterman, 

c. w .• 1. 
Salts, Searles Lake, core logs : Haines, 

D. V. 
Tungsten, Searles Lake brines, possibil­

ities: Carpenter, L. G. 
Geologic maps. 

Alpine Butte quadrangle: Dibblee, T. 
W., Jr., 2. 

Avenal-McKittrick area: Wood, P. R. 
Blairsden quadrangle, Tertiary, parts: 

Durrell, C., 1, 2. 
Camp Irwin area : Kunkel, F. F. 
Chico Martinez Creek area: San Joa­

quin Geol. Soc. 
Coast Ranges-Sacramento Valley, north­

ern : Bailey, E. H., 4. 
Crestmore area, Commercial quarry : 

Burnham, C. W., 1. 
Daly City, Westlake area: Bonilla, 

M.G. 
Death Valley, Black Mts., turtleback 

fault areas : Drewes, H. D. 
Eureka area : Evenson, R. E. 
Fremont Peak area : Bowen, 0. E., Jr. 
Golden Gate Hill area, Calaveras Coun-

ty : Rose, R. L., 1. 
Klamath Mts., Shasta Valley-Scott 

Valley area: Wells, F. G. 
Lake Elsinore quadrangle : Engel, R. 

L. H. 
Livermore-Holl1ster area: Geol. Soc. 

Sacramento. 
Long Beach-Santa Ana area : Poland, 

J. F., 2. 
Mammoth Lakes-De-vil Postpile area, 

generalized : Rinehart, C. D., 1. 

CALIFORNIA-continued 
Geologic maps-Continued 

Mojave quadrangle: Dibblee, T. W., 
Jr., 1. 

Nopah Range, southern: Wasserburg, 
G. J. 

Orocopia Mts., northern : Crowell, 
J. c., 1. 

Pigeon Point area: Hall, C. A., Jr., 2. 
Puente Hills, eastern: Durham, D. L. 
Sacramento to Nevada line, U.S. High-

way 40, strip: Lydon, P. A., 2. 
San Andreas fault zone, Marin and San 

Mateo Counties: Oakeshott, G. B. 
San Dieguito River watershed: Calif. 

Dept. Water Res. 
San Francisco peninsula, western, Plio­

cene-lower Pleistocene: Glen, W. 
San Jacinto-Elsinore area: Calif. Dept. 

Water Res. Div. Res. Plan., 1. 
Santa Ynez River basin, Quaternary : 

Wilson, H. D., Jr. 
Soda Mts., northeastern : Grose, L. T. 
Standard quadrangle, Calaveras group 

carbonate belt: Hart, E. W. 
Stanislaus-Merced Counties: Davis, 

S. N. 
Temescal Valley, southern: Engel, R. 

L. H. 
Torrance-Santa Monica area : Poland, 

J. F., 1. 
Ventura County: Calif. Dept. Water 

Res. Div. Res. Plan., 2. 
Warm Spring-Silver Lady Canyons area: 

Wasserburg, G. J. 
Ground water. 

Aqua de Ney, chemical character: 
Schuch, J. P. 

Avenal-McKittrick area: Wood, P. R. 
Camp Irwin area, alluvium : Kunkel, 

F. F. 
Central and northern : Calif. Dept. 

Water Res. Div. Res. Plan., 3. 
Eureka area : Evenson, R. E. 
Long Beach-Santa Ana area, zones, wa­

ter movement and structural 
barriers: Poland, J. F., 2. 

Los Angeles County, sea-water intru­
sion : Bruington, A. E. 

Mojave Desert: Antelope Valley Cali­
fornian. 

San Dieguito River watershed : Calif. 
Dept. Water Res. 

San Joaquin Valley, conditions and 
storage capacity: Davis, G. H., 1. 

Decline in pressure, land subsidence : 
Gibbs, H. J. 

Santa Ana River basin: Calif. Dept. 
Water Res. Div. Res. Plan., 1. 

Santa Ynez River basin : Wilson, H. D., 
Jr. 

Stanislaus-Merced Counties: Davis, S. N. 
Theses, bibliography: Giefer, G. J. 
Torrance-Santa Monica area : Poland, 

J. F., 1. 
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Ground water-continued 
Ventura County: Calif. Dept. Water 

Res. Div. Res. Plan., 2. 
Historical geology. 

Anacapa Island, San Onofre breccia, 
Miocene: Scholl, D. W., 1. 

Bay Point formation, Pleistocene, type 
locality: Valentine, J. W., 1. 

Blairsden quadrangle, Tertiary : Dur­
rell, C., 2. 

Camp Irwin area, Cenozoic : Kunkel, 
F. F. 

Cenozoic volcanism, potassium-argon 
ages: Evernden, J. F., 1. 

Chaos Jumbles, avalanche deposit, dat­
ing by tree rings: Heath, J. P. 

Chico Martinez Creek area, Miocene : 
San Joaquin Geol. Soc. 

Coast Ranges, lower Tertiary biostrati­
graphy: Mallory, V. S. 

Coast Ranges-Sacramento Valley, north­
ern, Jurassic-Cretaceous : Bailey, 
E.H.,4. 

Corona South quadrangle, Triassic-Qua­
ternary: Gray, C. H., Jr. 

Cuyama oil province, Oligocene-Recent: 
Cross, R. K. 

Death Valley-Amargosa Valley region, 
southern, Precambrian: Wasser­
burg, G. J. 

Eureka area, Jurassic-Quaternary: 
Evenson, R. E. 

Franciscan rocks, Jurassic-Cretaceous 
age, fossil occurrences, central: 
Durham, J. W., 4. 

Gabilan Range, northern: Bowen, 0. E., 
Jr. 

Hornbrook formation, 
Yreka-Hornbrook 
D.L. 

Cretaceous, 
area: Jones, 

Jackson area, Paleozoic-Tertiary: Rose, 
R. L.,l. 

Klamath Mts., northern, Ordovician­
Silurian: Wells, F. G. 

La Honda-San Gregorio quadrangles, 
Cretaceous-Quaternary : Touring, 
R.M.,1, 2. 

Lake Elsinore quadrangle, Triassic-Qua­
ternary : Engel, R. L. H. 

Langley Hill-Waterman Gap area, 
Eocene-Pleistocene : Cummings, 
J. c. 

Little San Bernardino Mts., pre-Cre­
taceous-Quaternary : Pruss, D. E. 

Los Angeles basin, early Pliocene sedi­
mentation: Conrey, B. L. 

Tertiary, well-core correlation, For­
aminifera, cyclic occurrence pat­
terns: Hendrix, W. E. 

Lovejoy formation, Eocene, basalt lava, 
northern : Durrell, C., 1. 

Mammoth Lakes region, Sierra Nevada, 
roof pendants, Paleozoic-Mesozoic 
section : Rinehart, C. D., 2. 

CALIFORNIA-Continued 
Historical geology---,Continued 

Maniobra formation, Eocene, Orocopia 
Mts. : Crowell, J. C., 1. 

Merced formation, Pliocene-Pleistocene, 
correlations: Glen, W. 

Mescal Range: Evans, J. R. 
Mojave Desert, Schuiling Cave area, 

Cenozoic : Downs, T. 
Monterey area, Cretaceous granitic 

rocks, Th-Pb age: Hutton, C.O., 1. 
Newberry area, post-Miocene: Danehy, 

E. A. 
Newport Bay area, late Pleistocene: 

Kanakoff, G. P. 
North Whittier Heights area, Cenozoic: 

Hunter, W. J. 
Orocopia Mts., Eocene: Crowell, J. C., 1. 
Pigeon Point formation, Cretaceous, cf. 

Chico formation : Hall, C. A., 
Jr., 2. 

Rock Creek-Conway Summit area : 
Rinehart, C. D., 1. 

Sacramento Valley, northern, subsurface 
gorge, Cretaceous-Eocene: Frick, 
J.D. 

San Diego area, Cretaceous and Eocene 
lignitiferous beds: Carsola, 
A. J., 1. 

Pleistocene dating, fossil-man evi­
dence: Carter, G. F. 

San Dieguito River watershed, Jurassic­
Quaternary: Calif. Dept. Water 
Res. 

San Francisco Bay area, Jurassic-Qua­
ternary : Oakeshott, G. B. 

San Francisco peninsula, western, Pli­
ocene-lower Pleistocene : Glen, W. 

San Joaquin Valley, Cenozoic conti­
nental deposits, aquifers: Davis, 
G.H.,l. 

Cenozoic correlation section : Church, 
H. V.,Jr. 

Southern, Jurassic-Quaternary, cor­
relation chart: Park, W. H. 

San Mateo County, northwestern, late 
Cenozoic: Bonilla, M. G. 

Santa Maria basin, Jurassic-Pleistocene, 
correlation section: Krammes, 
K.F. 

Santa Rosa Island, Pleistocene terraces, 
radiocarbon ages : Orr, P. C. 

Santa Ynez River basin, Pliocene-Re­
cent, aquifers: Wilson, H. D., Jr. 

Searles Lake evaporites, Quaternary: 
Smith, G. I. 

Sierra Nevada, northern: Lydon,P.A., 2. 
Soda Mts., northeastern: Grose, L. T. 
Standard quadrangle, southern, Carbon-

iferous( ?)-Tertiary: Hart, E. W. 
Stanislaus-Merced Counties, Jurassic­

Recent: Davis, S. N. 
Tecolote Tunnel, Cretaceous-Miocene : 

U.S. Bur. Reclamation. 
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Tin Mtn. limestone and Perdido forma­
tion, Devonian-Mississippian, 
Quartz Spring area: Langenheim, 
R. L., Jr., 3. 

Torrance-Santa Monica area, Cenozoic 
aquifers: Poland, J. F., 1. 

Vallecitos area, Tertiary: Davis, D. M. 
Ventura basin, east edge, Miocene sedi­

mentary environment: Skolnick, 
H., 1. 

Eastern, Tertiary : Hackel, 0. 
Mineralogy. 

Albite, East Shasta copper-zinc district, 
metasomatic origin: Albers, J.P. 

Attapulgite, veins in Tropico group, 
Kern-San Bernardino Counties: 
Droste, J. B., 4. 

Borates, Kramer deposit, mineral rela­
tions and origin : Christ, C. L., 3. 

Boron area, clay mineral and borate de­
position relations : Gates, G. R. 

Clay minerals, Mojave Desert, playas: 
Droste, J. B., 1. 

Crestmore area, contact~metamorphic 
mineral assemblages and zona­
tion : Burnham, C. W., 1. 

Diamonds : Pages History. 
Division of Mines collection: Gary, G. L. 
Eureka Peak, zoned gabbro pegmatites: 

Lovering, J. K. 
Geikielite, Santa Lucia Mts. : Wise, W. 

s., 1. 
Gowerite, Death Valley: Erd, R. C. 
Haiweeite, Haiwee Reservoir area: Mc­

Burney, T. C. 
Halfmoon-Monterey Bays, beach sands: 

Hutton, C. 0., 1. 
Heavy minerals, granitic plutons, cen­

tral : Spotts, J. H. 
Santa Cruz Mts., lower Tertiary: 

Beveridge, A. J. 
Hectorite, stability: Sand, L. B., 2. 
Jadeite, origin, New Idria serpentine 

body inclusions : Coleman, R. G., 
3. 

Ludwigite, Fresno County: Chester­
man, C. W., 2. 

Meteorite, Goose Lake iron: Ferry, P. 
Meteoritic dust, Miocene: Skolnick, H., 

3. 
Mojave Desert, western, collecting map: 

Berkholz, M. F. 
Pyrite, precipitation, Ventura basin: 

Skolnick, H., 1. 
Roemerite, Island Mtn. area, X-ray 

study: Van Loan, P. R., 2. 
.Saline deposits: Kerr, P. F.,, 3. 
Southern California batholith, trace ele· 

ments: Sen, N. 
Veatchite, Kramer district: Clark, 

J. R., 4. 
Paleontology. 

Algae, Silurian, northern: Johnson, J. 
Harlan, 4. 

CALIFORNIA-Continued 
Paleontology-Continued 

Ammonoids, Albian, northern : Mul'iphy, 
M.A. 

Cretaceous, Late, systematic descrip· 
tions: Matsum{)to, T. 

Birds, Miocene, southern : Howard, H. 
Calico Mts., silica fossils in nodules: 

Kirkby, R. A., 3. 
Chico Creek canyon, Cretaceous, Upper, 

assemblages : Saul, L. R. 
Coral, McCloud limestone, Permian : 

Langenheim, R. L., Jr., 1. 
Dwarf fauna, Miocene, Ventura basin, 

ecology : Skolnick, H., 1. 
Fish eggs, Calico Mts., Miocene : Pierce, 

W.D.,3. 
Foraminifera, Coast Ranges, early Ter­

tiary: Mallory, V. S. 
Globigerina pachyderma, Cenozoic, 

correlation, coiling habit: Bandy, 
0. L. 

Santa Catalina Island, biofacies, ecol­
ogy : McGlasson, R. H. 

Santa Monica Bay, ecology, intertidal, 
seasonal variations : Reiter, M. 

Ecology, relation to marine geol· 
ogy : Zalesny, E. R. 

Stanford University campus, Creta· 
ceous: Graham, J. J. 

Temblor formation, Miocene: Garri­
son, Lowell E. 

Gastropods, Palos Verdes Hllls, Pleisto­
cene: Valentine, J, W., 2. 

Trace manganese in shells, modern cf. 
fossil: Krinsley, D., 1. 

Insects, Miocene nodules, southwestern : 
Pierce, W. D., 2. 

Mojave Desert, Miocene, popular ac­
count : Kirkby, R. A., 1. 

Invertebrates, Newport Bay area, late 
Pleistocene fauna, cf. Recent : 
Kanakoff, G. P. 

San Francisco peninsula, western, 
Pliocene-early Pleistocene : Glen, 
w. 

Jurassic-Cretaceous age fossils in Fran­
ciscan rocks, central: Durham, 
J. w., 4. 

Mammals, Avawatz formation, Pliocene, 
footprints: Alf, R. M., 2. 

Maniobra formation, Eocene, Orocopia 
Mts.: Crowell, J. C., 1. 

Metamorphosed fossils, Mammoth Lakes 
region, Sierra Nevada, roof pend­
ants, Paleozoic-Mesozoic: Rine­
hart, C. D., 2. 

Mollusks, Bay Point formation, Pleisto­
cene, list: Valentine, J. W., 1. 

Huntington Beach Mesa, Pleistocene, 
list: Valentine, J. W., 3. 

San Andreas fault zone, Miocene, dis· 
placement: Hall, C. A., Jr., 3. 

San Diego area, late Pleistocene: 
Emerson, W. K., 1. 
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Pelecypod, Kirker sandstone, Oligocene, 
Mt. Diablo: Durham, J. W., 2. 

Plants, Rancho La Brea, Pleistocene : 
Templeton, B. C. 

Salamander tracks, Mehrten formation, 
Pliocene: Peabody, F. E., 1. 

Silicoflagellates, Cenozoic, paleoclimate 
indicators : Mandra, Y. T. 

Tin Mtn. limestone and Perdido forma­
tion, Devonian-Mississippian, 
Quartz Spring area: Langen­
heim, R. L., Jr., 8. 

Vertebrates, Schuiling Cave, Mojave 
Desert, Pleistocene: Downs, T. 

Wolf and coyote, Samwel Cave, Pleisto­
cene : Graham, R. 

Petrology. 
Alameda Creek, gravels, size and 

sphericity analyses : Inderbltzen, 
A. L. 

Alturas area: Calif. Dept. Nat. Res. 
Div. Mines, 8. 

Amboy Crater, basaltic lava, differentia­
tion : Parker, R. B., 1. 

Avenal-McKittrick area: Wood, P. R. 
Bald Rock batholith, cf. Bald Mtn. batho­

lith, Oregon : Larsen, L. H. 
Bear Ridge, basalt flows, xenolithic in­

clusions : Lydon, P. A., 8. 
Bentonite, Vallecitos area: Aune, Q. A. 
Coast Ranges-Sacramento Valley, north­

ern, graywackes, K-feldspar con­
tent: Bailey, E. H., 4. 

Continental shelf, southern, recent sedi­
ments : Stevenson, R. Everett, 1. 

Crestmore area, contact metamorphism 
of magnesian limestones: Burn­
ham, C. W., 1. 

Cretaceous conglomerates, San Andreas 
fault area, north of San Fran­
cisco : Rose, R. L., 8. 

East Shasta copper-zinc district, soda 
metasomatism: Albers, J. P. 

Eureka Peak, zoned gabbro pegmatites : 
Lovering, J. K. 

Franciscan chert cf. Monterey chert: 
Goldman, H. B. 

Franciscan group, Jurassic-Cretaceous 
( ?), Isabel-Eylar area: Soliman, 
S.M. 

Pacheco Pass area : McKee, E. B., Jr. 
Fremont Peak area: Bowen, 0. E., Jr. 
Froth veins including oil, in mercury de­

posits, immiscible hydrothermal 
fluids : Bailey, E. H., 2. 

Hector bentonite, stability : Sand, L. 
B., 2. 

Inyo batholith, Pellisier granite, non­
metamorphic origin : Emerson, 
D.0.,2. 

Jackson area, Tertiary volcanic domes : 
Rose, R. L., 1. 

Lake Elsinore quadrangle : Engel, R. 
L.H. 

59452.6-----61~-28 

CALIFORNIA-Con tin ned 
Petrology-Continued 

Lovejoy formation, Eocene, basalt lava, 
northern: Durrell, C., 1. 

Nopah Range, southern: Wasserburg, 
G.J. 

Pigeon Point shelf, sediments: Moore, 
D. G. 

Poe Tunnel, metamorphic rocks and in· 
trusions, petrography : Lydon, 
P.A.,1. 

San Diegulto River watershed : Callf. 
Dept. Water Res. 

Santa Catalina Island, submarine sedi­
ments: McGlasson, R. H. 

Santa Monica Bay, sediments, grain size, 
correlation with foraminiferal 
abundance : Reiter, M. 

Sierra Nevada, northern: Lydon, P. 
A.,2. 

Soda Mts., northeastern: Grose, L. T. 
Southern California batholith, trace 

elements: Sen, N. 
Standard quadrangle, south half: Hart, 

E.W. 
Valley Ford area, glaucophane schists: 

Bloxam, T. W. 
Warm Spring-Silver Lady Canyons 

area: Wasserburg, G. J. 
Physical geology. 

Branscomb mud volcanoes : Pierson, 
w.s. 

Continental borderland, crustal struc· 
ture, southern: Shor, G. G., 
Jr., 1. 

Tectonic history, southern: Emery, 
K.O. 

Corona South quadrangle: Gray, C. H., 
Jr. 

Death Valley, Black Mts., turtleback 
faults : Drewes, H. D. 

Earthquakes, Kern County, 1952, te~ 
tonics : Scheidegger, A. E., 2. 

List: Wood, H. 0. 
Los Angeles basin, seismic regional· 

ization: Richter, C. F., 1. 
Minor, restudy: Richter, C. F., 3. 
San Francisco area, 1906, pictorial 

account: Bronson, W. 
8/22/57 : Bonilla, M. G. ; Cloud, 

W. K. ; Hudson, D. E. ; Stein­
brugge, K. V.; Tocher, D., 2. 

Seismic regionalization: Richter, C. 
F.,1. 

Fremont Peak area : Bowen, 0. E., Jr. 
Fresno County, subsidence due to 

alluvial-fan compaction : Bull, 
W.B. 

Jackson area, Tertiary volcanic domes : 
Rose, R. L., 1. 

Kramer area, borax-solution collapse 
structures: Smith, Ward C. 

La Honda-San Gregorio quadrangles: 
Touring, R. M., 2. 

Lake Elsinore quadrangle : Engel, R. 
L.H. 
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Lava Beds National Monument, caves: 
Knox, R. G. 

Little San Bernardino Mts.: Pruss, 
D. E. 

Little San Bernardino-Orocopia Mts. 
area : Oesterling, W. A. 

Long Beach Harbor area, subsidence: 
Berbower, R. F. 

Los Angeles, landslides, Pacific Pali­
sades area, map: McGill, J. T., 1. 

Mescal Range : Evans, J. R. 
Mineral King area, cleavage and fold­

ing : Christensen, M. N. 
Mojave Desert, faults: Antelope Valley 

Californian. 
Newberry area, post-Miocene: Danehy, 

E. A. 
North Whittier Heights area: Hunter, 

W.J. 
Owens Valley, faulting, 1872 earth­

quake, left-lateral movement: 
Gianella, V. P., 1. 

Precambrian continental margin, south­
eastern: Wasserburg, G. J. 

San Andreas fault, displacement meas·· 
ured by Miocene molluscan pro­
vinces: Hall, C. A., Jr., 3. 

Displacement north of San Francisco: 
Rose, R. L., 3. 

Hollister area, creep : Tocher, D., 4. 
Popular account: Gems & Minerals. 
San Francisco Bay area : Oakeshott, 

G. B. 
San Francisco Peninsula, Pleistocene 

offset : Smith, D. D. 
San Diego area, marine lignite deposi­

tion: Carsola, A. J., 1. 
San Dieguito River watershed, faulting: 

Calif. Dept. Water Res. 
San Francisco area, ocean beaches, 

wave-pattern control: Trask, 
P. D., 1. 

Seismic history, 1800-1957: Tocher, 
D., 1. 

San Gabriel Mts., Vincent thrust, Pel­
ona schist facies: Ehlig, P. L. 

San Jacinto-Elsinore area, faults: Calif. 
Dept. Water Res. Div. Res. Plan., 
1. 

San Joaquin Valley, subsidence: Small, 
J. B. 

San Pedro and Santa Monica submarine 
basins, sedimentation, turbidity 
currents: Gorsline, D. S. 

Santa Lucia Range, Church Creek-Wil­
low Creek faults: Dickinson, 
W.R. 

Sierra Nevada, Alpine County, roof 
pendants, deformation: Parker, 
R. B., 2. 

Glacial advances: Birman, J. H. 
Northern: Lydon, P. A., 2. 

Soda Mts., northeastern : Grose, L. T. 

CALIFORNIA-Continued 
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Standard quadrangle, south half: Hart, 
E. W. 

Tecolote Tunnel: U.S. Bur. Reclamation. 
Torrance-Santa Monica area, faults: Po­

land, J. F., 1. 
Turbidites, load-deformation structures, 

Modelo formation, Miocene: Sull­
wold, H. H., Jr. 

Vallecitos area: Davis, D. M. 
Ventura basin, eastern, Tertiary: 

Hackel, 0. 
White Mts., alluvial fans, gradational 

history: Beaty, C. B., 2. 
Physiographic geology. 

Alturas area : Calif. Dept. Nat. Res. 
Div. Mines, 3. 

Camp Irwin area: Kunkel, F. F. 
Chileno Canyon drainage basin, Los An­

geles County, longitudinal stream 
profiles, quantitative analysis: 
Broscoe, A. J., 1. 

Continental borderland, southern : 
Emery, K. 0. 

Newport Bay marshes: Stevenson, R. 
Everett, 2. 

Pigeon Point, marine terraces, bedrock, 
buried : Moore, D. G. 

Pleistocene valley glaciers, southern: 
Sharp, R. P., 2. 

San Diego area, coastal geomorphology, 
Pleistocene terraces : Carter, 
G. F. 

San Francisco area, ocean beaches, 
wave-pattern control: Trask, P. 
D., 1. 

San Francisco Bay, east side, former 
shoreline features: Radbruch, 
D. H. 

San Francisco Bay area, fault zone : 
Oakeshott, G. B. 

San Jacinto-Elsinore area: Calif. Dept. 
Water Res. Div. Res. Plan., 1. 

San Joaquin Valley, drainage: Davis, 
G. H., 1. 

Southern: Wood, P. R. 
Santa Catalina Island, submarine to­

pography : McGlasson, R. H. 
Santa Rosa Island, Pleistocene terraces: 

Orr, P. C. 
Sierra Nevada, glacial: Birman, J. H. 
Torrance-Santa Monica area : Poland, 

J. F., 1. 
White Mts., slope retreat by gullying: 

Beaty, C. B., 1. 
CAMBRIAN. See aZso Paleontology, Cam-

brian; Paleozoic. 
Absolute ages: Adams, J. A. S., 2. 
Alberta, southern plains, Middle-Upper: 

Hees, H. van. 
Arizona, southeastern : Dickinson, R. G. 

Waterman Mts. : McClymonds, N. 
E., 1. 

British Columbia, Salmo lead-zinc area : 
Fyles, J. T. 
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Colorado, northwestern : 
W.E. 

Hall garth, 

Illinois, Chicago region: Suter, M. 
Montana, Garnet Range: Kauffman, 

M.E.,2. 
New Mexico, southeastern: Barnes, 

V.E., 1. 
New York, Thorn Hill and Granville 

quadrangles : Theokritoff, G., 1. 
Washington County, northern, Taconic 

sequence : Theokritoff, G., 2. 
Northwest Territories, Wrigley-Fort 

Norman area: Bell, W. A. 
Ontario, southwestern, subsurface : San­

ford, B. V. 
Pennsylvania, Bucks County: Willard, 

B., 2. 
Tennessee, Buffalo Mtn.-Cherokee Mtn. 

area : Ordway, R. J. 
Cleveland area : Swingle, G. D. 

Texas : Barnes, V. E., 1. 
Utah, Bismark Peak quadrangle : Fos­

ter, J. M. 
Deep Creek Mts. : Bick, K. F. 
House Range, southern : Powell, 

D. K. 
Oquirrh Mts., southern: Rigby, J. K., 

2. 
Sheeprock Mts.: Cohenour, R. E. 
Wasatch Mts. : Lochman-Balk, C., 1. 

Vermont, Taconic Range, north end: 
Zen, E-an, 1. 

West Virginia, Wood County deep well, 
carbonate rocks : Prouty, C. 
E.,2. 

Williston basin : N. Dak. Geol. Soc., 4. 
Wisconsin, southwestern: Tri-State 

Geol. Field Conf. 
CANADA. Bee also the provinces ; Arctic 

America ; Rocky Mountains ; 
Williston basin. 

Aeromagnetic maps, index : Canada G. 
s., 15. 

Aeromagnetic surveys, northern, prob­
lems: Hoylman, H. W. 

Arctic bibliography : Arctic Inst. North 
America. 

Geochemical prospecting methods, Can­
ada Geological Survey : Gilbert, 
M.A. 

Geochemical study, petroleum, trace­
metals content: Baker, B. L. 

Geological surveying, helicopter opera­
tions : Canada G. S., 64. 

Geophysical investigations, A 1 ask a 
Highway, gravity and magnetic: 
Oldham, C. H. G. 

Gravity anomaly map : Canada Domin­
ion Observatories. 

Paleomagnetism, Maritime provinces, 
post-Carboniferous : Nairn, A. 
E.M. 

Seismlc exploration, wide-angle reflec­
tion, limestone structures, west­
ern: Richards, T. C., 2. 

CANADA--Continued 
Symposium, Rocky Mtn. Trench: Hol­

land, S. S. 
Economic geology. 

Building and industrial stones, possibil­
ities: Hogg, W. A., 2. 

Heavy minerals, Maritime Provinces, 
sand and gravel deposits, possi­
bilities : McLeod, C. R. 

Iron, classification of deposits : Gross, 
G. A. 

Eastern : Krzywicki, E. 
Map : Canada G. S., 4. 
Western: Gravenor, C. P., 1. 

Mineral exploration, techniques, sym­
posium : Huston, C. C. 

Mineral resources, map : Canada Dept. 
Mines and Tech. Surveys Mines 
Br. 

Molybdenum, map : Canada G. S., 3. 
Nickel, exploration: Internat. Nickel 

Co. Canada Ltd. Geol. Dept. 
Northwestern, possibilities: Lang, A. H. 
Oil and gas, Arctic areas, possibilities : 

Allen, A. R. 
Eastern fields and possibilities : Roliff, 

W.A. 
Peat, Maritime Provinces, chemical com­

position: Smith, D. G. 
Selenium in sulfides: Hawley, J. E. 
Sulfides, ore bodies, metal ratios : Wil­

son, H. D. B. 
Tungsten : Little, H. W. 
Uranium : Griffith, J. W. 

Historical geology. 
Arctic region, Pleistocene : Craig, B. 

G.,2. 
Athabasca formation, lower Paleozoic, 

Precambrian relations, western : 
Gussow, W. C., 1. 

Devonian, fossils as lithologic con­
stituents in defining rock units, 
western and Arctic : McLaren, 
D. J.,2. 

Logan Sea, Upper Jurassic, western: 
Frebold, H. W. L., 2. 

Northeastern: Corbel, J., 2. 
West Canadian basin, Paleozoic: Sika­

bonyl, L.A. 
Mineralogy. 

Clay minerals, deposition environments, 
eastern: Allen, V. T., 1. 

Glauconite, Fernie group, western : 
Frebold, H. W. L., 2. 

Heavy minerals, Maritime Provinces, 
sand and gravel deposits: Mc­
Leod, C. R. 

Soils, Maritime Provinces, relation to 
underlying rocks: Brydon, J. 
E.,2. 

PaleontoZogv. 
Algae, Mississippian, western: Johnson, 

J. Harlan, 1. 
Ammonoids, gastroplitan, Cretaceous, 

evolution: Warren, P. S. 
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CANADA--Continued 
Paleontology-Continued 

Corals, fasciculate, Mississippian: Nel­
son, S. J., 5. 

Mississippian, possible index fossils, 
western: Nelson, S. J., 4. 

Index fossils, Red River and Stony Mtn. 
formation equivalents, Ordovic­
ian, western: Nelson, S. J., 3. 

Jurassic-Cretaceous, zonal sequences, 
western : Jeletzky, J. A., 1. 

Petrology. 
Granite, lognormal distribution of lead : 

Durovic, S. 
Physical geology. 

Karst, development, eastern : Corbel, 
J., 1. 

Permafrost, thermal characteristics and 
terrain factors : Legget, R. F. 

Tectonic framework, northern : Martin, 
L. J., 3. 

Tectonic history, western: Charles­
worth, H. A. K. 

Weathering, mechanical, freeze-thaw 
frequencies: Fraser, J. K., 2. 

West Canadian basin, Paleozoic: Sika­
bonyi, L. A. 

Physiographio geology. 
Bogs, Hudson Bay lowland : Sjors, H. 
Geomorphic history, northern: Bird, 

John B. 
Glacial features, ice-disintegration de­

posits, western: Gravenor, C. P., 
3. 

Hudson Bay, eastward transport of 
glacial erratics: Lee, H. A., 2. 

Karst features, eastern: Corbel, J., 1. 
Periglacial phenomena: Cook, F. A. 
Photogeology, petroleum exploration, 

northern: Brechtel, F. C. 
CANADIAN SHIELD. 

Moraines, pre-Pleistocene tropical 
weathering evidence, eastern : 
Brochu, M., 1. 

Paleozoic outliers: Liberty, B. A. 
CANAL ZONE. See Panama. 
CARBONATE ROCKS. See also Dolomite; Lime­

stone; Marble; Travertine. 
Calcilutite mosaics: Bathurst, R. G. C. 
Calcite and dolomite, quantitative mano­

metric determination : Skinner, 
S. I. M. 

Calcium-magnesium determination, auto­
matic spectrophotometric titra­
tion: Malmstadt, H. V. 

California, Crestmore area, contact 
metamorphism of magnesian lime­
stone : Burnham, C. W., 1. 

Classification : Folk, R. L., 3. 
Consolidation mechanisms: Weller, J. 

M., 1. ( 
Cuba, Gulf of Batabano region, grain 

types: Daetwyler, C. C. 
Sierra de Trinidad, metamorphic : 

Hill, P. A. 
Illinois, clay minerals : Ostrom, l\L E. 

CARBONATE ROCKS-Continued 
Magnesium-insoluble residue direct var­

iation : Bisque, R. E., 1. 
Marine, petrographic classification : 

Folk, R. L., 2. 
New Mexico, Lea County, Ellenburger 

group, cores, thin-section study : 
Folk, R. L., 3. 

Sedimentation cycle: Illing, L. V. 
Shatter cones, meteorite-impact origin: 

Dietz, R. S., 2. 
Silicification susceptibility, argillaceous 

rocks : Bisque, R. E., 2. 
Texas, Ellenburger group, cores, thin­

section study : Folk, R. L., 3. 
Vermont, Burchards limestone, mineral­

ogy and origin : Zen, E-an, 3. 
West Virginia, Wood County deep well, 

Cambrian-Ordovician: Prouty, 
C. E., 2. 

Williston basin, Mississippian, facies, 
effects on fluid migration: 
Thames, C. B., Jr. 

CARBONATES. See also Calcite; Dolomite j 
Magnesite. 

Accumulation rates cf. paleotempera­
tures: Wiseman, J.D. H. 

Calci-phosphatic pellets, internal struc­
ture: Tasch, P., 1. 

Chemical analysis, rapid : Goldich, S. 
S., 2. 

Colorado, Salt Wash member, cf. 
uranium-vanadium c o n t e n t: 
Archbold, N. L. 

Dolomite, experimental deformation of 
crystals, cf. calcite and magne­
site: Higgs, D. V., 2. 

Synthetic, precipitation : Medlin, W. 
L., 2 ; Zeller, E. J., 2. 

Fresh-water vs. marine, carbon-13 to 
carbon-12 ratio: Clayton, R. N. 

Geochemistry and mineralogy : Gold­
smith, J. R., 1. 

Identification by differential staining: 
Friedman, G. M., 2. 

Phosphorite, calcite-phosphate mecha­
nism: Ames, L. L., Jr., 2. 

Siderite, spontaneous oxidation of pow­
dered sample: Schaller, W. T. 

Solubility in sea water, experiments: 
Garrels, R. M., 8. 

System, CaCOa-MgCOa-FeC03 , join CaMg 
(COsh-CaFe(COah: Rosenberg, 
P.E. 

CaCOa-MgCOa-MnCOa : Goldsmith, J. 
R., 2. 

Calcite-dolomite in sea water: Kramer, 
J. R. 

CaO-COz-H20: Wyllie, P. J., 3. 
Vermont, Burchards limestone, X-ray 

diffraction : Zen, E-an, 3. 
CARBONIFEROUS. See also Mississippian ; 

Paleontology, Carboniferous; 
Paleozoic; Pennsylvanian. 

Alberta, Bow Valley area, diachronism, 
magnafacies : Drummond, J. M. 
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Montana, central, Big Snowy group, rH­
vised: Gardner, L. S., 2. 

Newfoundland, southwestern: Baird, 
D.M., 3. 

Utah, Fivemile Pass-northern Boulter 
Mtn. area: Bissell, H. J., 4. 

CARIBBEAN REGION. See also "\Vest Indies. 
Crustal structure, seismic studies : 

Ewing, J. I., 2. 
Geophysical investigations, structure 

sections, eastern: Officer, C. B., 
Jr., 1. 

Island-arc and mountain systems, tecto­
nics : Hess, Harry H., 2. 

Oligocene-Miocene time subdivisions : 
Woodring, W. P., 2. 

Origin and development, eastern : O.fli­
cer, C. B., Jr., 1. 

CARIBBEAN SEA. 
Banks parallel to British Honduras 

coast, fault origin: Vermeer, 
D. E. 

Beata Ridge area, deep-sea core, distri­
bution of elements, carbonate 
content unrelated to paleotem­
perature: Yalkovsky, R., 1. 

CAROLINA BAYS. 
Origin : Rasmussen, W. C., 2, 3. 

Theories : Agocs, W. B., 1. 
CARTOGRAPHY, geologic map of world, general 

legend: Internat. Geol. Cong. 
Comm. Geol. Map of World. 

CASE HARDENING, Hygiene sandstone, Colo­
rado: Charlesworth, L. J., Jr. 

CATALOGS. See a.lso Geologic names, lexi­
cons, catalogs, glossaries. 

Arizona, southern, formation names: 
Pye, W. D., 3. 

Foraminifera : Ellis, B. F., 1. 
Mexico, Sonora, northern, formation 

names: Pye, W. D., 3. 
New Jersey, minerals: Wilkerson, A. S. 
New York State Museum, fossils: K:il­

foyle, C. F. 
Ostracoda, Paleozoic-Tertiary : Elll.s, 

B. F., 2. 
Pennsylvania, deep-well samples and 

geophysical logs: Wagner, Walter 
R., 2. 

Spores and pollen, Cretaceous : Kremp, 
G.O. W.,3. 

CAVES. 

Mississippian-Pennsylvanian: Kremp, 
G.O. W.,2. 

Pennsylvanian: Kremp, G. 0. W., 1. 

Alberta, Cadomin area : Edmonton Geol. 
Soc. 

Appalachians, origin: Davies, W. E., 1. 
Origin, shallow-phreatic : Whit e, 

W.B. 
Arizona, Montezuma "\Vell Cave: Lange, 

A.L.,2. 
California, Lava Beds National MollLu­

ment: Knox, R. G. 

CAvEs-Continued 
Canada, eastern, limestone, develop­

ment: Corbel, J., 1. 
Development, stochastic models : Curl, 

R.L. 
Indiana, age of invertebrate coloniza­

tion : Barr, T. C., Jr. 
Jamaica, north-central, karst area: 

Sweeting, M. M. 
Types and exploration: Zans, V. A., 3. 

Missouri, Devils Icebox, ceiling chan­
nel, origin : Deike, R. G., 2. 

Ralphord Cave: Deike, R. G., 1. 
New Mexico, Carlsbad Caverns, deep 

levels, formation: Motts, W. S., 3. 
Permian, Thoreau area, San Andres 

limestone: Cooley, M. E., 4. 
Oklahoma, Arbuckle Mtn. area: Curtis, 

N. M., Jr., 1. 
Origin and development: Halliday, W. 

R.,2. 
Rock environment, temperature, cli­

matic effects: Lange, A. L., 1. 
Speleothems, development: Quinlan, J. 

F., Jr., 1. 
Holocrystalline, structure and origin : 

Halliday, W. R., 1. 
Monocrystalline calcite: Quinlan, J. 

F., Jr., 2. 
Radiocarbon dating: Broecker, W. 

s., 2. 
Structures, geometry of growth: Lange, 

A.L.,3. 
Tennessee, age of invertebrate coloniza­

tion : Barr, T. C., Jr. 
Virginia, Breathing Cave: Deike, G. 

H., 3d. 
CENozoic. See also Paleontology, Oenozoio; 

Qua ternary ; Tertiary. 
Alaska, Umnak-Bogoslof Island area, 

volcanism: Byers, F. M., Jr. 
California, San Francisco Bay area, San 

Andreas fault zone : Oakeshott, 
G. B. 

San Francisco peninsula, western, 
Pliocene-lower Pleistocene : Glen, 
w. 

San Joaquin Valley, correlation sec­
tion: Church, H. V., Jr. 

Santa Maria basin, correlation sec­
tion : Krammes, K. F. 

Gulf Coastal Plain, southern: William­
son, J.D. M. 

Kansas, Flint Hills, erosional history: 
Frye, J. C., 1. 

Louisiana, southern, post-Oligocene 
composite thicknesses : Crouch, 
R.W. 

Mexico, Basin of Mexico, volcanic se­
ries: Mooser, F., 1. 

Nevada, Carlin area, volcanic-sedi­
mentary sequence: Regnier, J. 
P.M. 

Lone Mtn., conglomerate, tuffs, and 
intrusions: Lovejoy, D. W. 
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CENOZOIC--Continued 
New Mexico, Union County, volcanism, 

late : Baldwin, B. 
North .America, paleoclimates: Dorf, 

E., 1. 
South Carolina, Charleston area : Malde, 

H.E.,l. 
Volcanic belts, relation to continental 

drift and total crustal shift : Ma, 
T.Y.H. 

West Indies, Leeward Islands, by is­
lands: Martin-Kaye, P. H . .A. 

CENTRAL .AMERICA. See also the countries. 
Bibliography : Maldonado-Koerdell, M., 

2. 
Paleontology, bibliography: Maldonado­

Koerdell, M., 2. 
Structural regions : Gierlo:lf-Emden, H.· 

G., 1. 
Volcanoes, activity: Bullard, F. M. 

CEPHALOPODA. See also Mollusca. 
.Alberta, Exshaw formation, Mississip­

pian, nepionic, sutural develop­
ment : Schindewolf, 0. H. 

.Ammonoids, classification by soft parts: 
Torre y Capablanca, C. de la. 

Cretaceous, .Albian, .Alaska, Talkeetna 
Mts., new genera : Imlay, R. W., 
3. 

.Albian, California, northern : Mur­
phy, M . .A. 

Late, California, systematic de­
scriptions : Matsumoto, T. 

Texas, trans-Pecos area, zones : 
Young, K. P., 1. 

Jurassic, .Alberta-British Columbia, 
Fernie group: Frebold, H. W. L., 
2. 

British Columbia, Nelson-Salmo 
area : Frebold, H. W. L., 1. 

Greenland, Jameson Land: Callo­
mon, J. H. 

Triassic, British Columbia, Peace 
River area, nomenclature: Me­
Learn, F. H. 

Nevada, Luning formation: Silber­
ling, N.J. 

Belemnitidae, Mississippian, morphology 
and classification : Flower, R. H., 
2. 

Belemnoids, Devonian-Triassic, morpho­
logic distinction from nautiloids : 
Flower, R. H., 2. 

GastropZites, Cretaceous, Canada, evo­
lution : Warren, P. S. 

Goniatltes, Mississippian, .Alberta, Ex­
shaw formation, nepionic, sutural 
development : Schindewolf, 0. H. 

Goniatites choctawenBis, Mississippian, 
Oklahoma, Caney shale, neoholo­
type: Branson, C. C., 10. 

Mississippian, Oklahoma, earliest de­
scription : Branson, C. C., 2. 

Nautiloids, coiled, Pennsylvanian: 
Hansman, R. H. 

CEPHALOPODA--Continued 
Nautiloids-Continued 

Paleozoic, muscle-attacJnnent impres­
sions: Sweet, W. C., 1. 

Perisphinctes, Jurassic, Cuba, impres­
sions of soft parts : Torre y 
Capablanca, C. de la. 

CERAMIC MATERIALS. 
Chemistry and physics : Searle, .A. B. 
Clay-mineral mixtures, high-temperature 

reactions: Brindley, G. W., 5. 
Electron microscopy: Comer, J. J. 
Feldspar, popular account: Tilden, P. 

M.,1. 
Illinois, LaSalle County, light-burning 

clay : Parham, W. E., 1. 
Oregon, western clays: Kelly, H. J. 
Puerto Rico, Carolina clay deposit : Ca· 

dilla, J. F., 2. 
Utah, Henefer area, red clay: String­

ham, B. F., 2 . 
Washington, western clays: Kelly, H. J. 

CHANGES OF LEVEL. See also Shorelines ; 
Subsidence . 

Alaska, Bering land bridge, Cenozoic : 
Hopkins, D. M., 1. 

British Honduras, cays and barrier reef: 
Vermeer, D. E. 

Shorelines, Pliocene-Recent: Wright, 
A. C. S. 

California, San Diego area, Pleistocene 
terraces: Carter, G. F. 

Southern, Cretaceous-Quaternary: 
Emery, K. 0. 

Canada, northern, Quaternary : Bird, 
John B. 

Cause, phase changes at Mohorovii!M 
discontinuity due to temperature 
change: Lovering, J. F., 2. 

Crustal depression by lee masses, and 
postglacial uplift: Fischer, I. 

Georgia, sea-island coast: Zeigler, J. M., 
1. 

Gulf of Mexico, southern Florida area : 
Jordan, G. F. 

Louisiana, chenier plain, postglacial : 
Gould, H. R., 2. 

Quaternary valley systems: Russell, 
R. J., 2. 

Maine, southwestern, Quaternary: 
Bloom, A. L., 1. 

Massachusetts, Boston Basin, Recent: 
Barghoorn, E. S. 

Fresh Pond buried-valley area : 
Chute, N. E. 

Shelburne Falls quadrangle : Seger­
strom, K. 

Michigan, Mackinac Straits region : 
Shelden, F. D.; Zumberge, J. H., 
2. 

Minnesota, Lake Superior, north shore, 
Pleistocene beaches : Farrand, 
W.R. 



INDEX 355 
CHANGES OF LEVEL-Continued 

Northwest Territories, Keewatin Dis· 
trict, southern, Pleistocene: Lee, 
H. A., 1. 

King William Island-Adelaide Penin­
sula, Quaternary : Fraser, J. K., 
1. 

Ontario, Lake Superior, Pleistocene 
beaches : Farrand, W. R. 

Pacific atolls, reef thickness: Wiens, 
H. J. 

Puerto Rico, Isla Mona, Miocene-Re­
cent: Kaye, C. A., 3. 

Quaternary : Kaye, C. A., 2. 
Quebec, Champlain Sea, Quaternary : 

Elson, J. A. 
Salt marshes, evidence: Ga. Univ. 

Marine Inst. 
South Carolina, sea-island coast : Zei­

gler, J. M., 1. 
Subaerial exposure evidence on ocean 

floor: Landes, K. K., 3. 
Texas, Coastal Plain, Quaternary: Le­

Blanc, R. J. 
Galveston area, barrier islands: Ber­

nard, H. A. 
Padre Island-Laguna Madre Flats 

area: Fisk, H. N., 1. 
Virginia, Blue Ridge Upland, New 

River and Roanoke River basin:s : 
Dietrich, R. V. 

West Indies, Aruba-Bonaire-Cura~ao 

Islands, popular account: Bui­
sonje, P. H. de. 

Beachrock : Russell, R. J., 4. 
CHEMICAL ANALYSES. Bee Analyses. 
CHERT. Bee also Silica. 

California, Franciscan chert cf. Mon­
terey chert, alkali reactivity : 
Goldman, H. B. 

Kansas, Flint Hills: Frye, J. C., 1. 
Nevada, Humboldt River, north fork, 

diagenesis : Kirchmayer, M. 
New Mexico, trans-Pecos area, Montoya 

group, penecontemporaneous: 
Howe, H.J. 

Ohio, Flint Ridge area: Pagnucco, J. W. 
Ouachita facies, origin : Goldstein, A., 

Jr., 3. 
Sedimentation and diagenesis : Kirch­

mayer,M. 
Tennessee, Cleveland area, residuum, 

criteria in mapping bedrock : 
Swingle, G. D. 

Texas, Cherokee area: Stone, C. M. 
Edwards limestone, origin : Pittman, 

J. S., Jr. 
Trans-Pecos area, Montoya group, 

penecontemporaneous: Howe, H. 
J. 

CHLORITE. Bee also Clay minerals. 
Identification by infrared spectra: Tud­

denham, W. M. 
Iron, stability range : Turnock, A. C., 2. 
Magnesium-aluminum, synthesis: Gil· 

lery, F. H., 1. 

CHROMITE. 
Analysis, rapid technique: Dinnin, J. I. 
Maryland, early mines: Pearre, N. C. 
Newfoundland, Shoal Pond deposit, 

,JDagnetite association: Jenness, 
S. E., 1. 

Pennsylvania, early mines: Pearre, N. C. 
CIRRIPEDIA. See also Arthropoda. 

:Palaeocreusia devonica, Devonian, prob­
ably a limpet : Ladd, H. S., 2. 

CLASSIFICATION. 
\Algae, Devonian: Johnson, J. Harlan, 2. 

iMississippian: Johnson, J. Harlan, 1. 
Silurian: Johnson, J. Harlan, 3. 

Anthozoa, Bynaptophyllum, Devonian : 
McLaren, D. J., 1. 

Brachiopoda, Orthotetacea, Silurian : 
Boucot, A. J., 2. 

Rhynchonelloidea, Mesozoic: Ager, 
D.V. 

Tertiary and Recent: Cooper, G. 
A.,2. 

Breccia: Kerr, P. F., 1. 
Bryozoa, Trematopora, Silurian : Board­

man, R. S. 
Carbonate rocks: Folk, R. L., 3. 
Cephalopoda, Belemnitidae, Mississip­

pian: Flower, R. H., 2. 
Nautiloidea, muscle-attachment im­

pressions: Sweet, W. C., 1. 
Coal, petrographic, American cf. Euro­

pean : Teichmfiller, M.-L. 
Conodonts: Hass, W. H., 1. 

Mississippian, Ouachita Mts., Okla­
homa-Arkansas : Elias, M. K., 1. 

Problem of intraspecific variability : 
Scott, A. J. 

Eurypterida, late Paleozoic: Kjellesvig­
Waering, E. N. 

Evaporites, occurrences: Sloss, L. L., 1. 
Faults, slip-based and separation-based: 

Crowell, J. C., 2 ; Hill, M. L. 
Folds: Mertle, J. B., Jr.,l. 
Foraminifera: Hofker, J., 2. 

Globigerinidae, natural taxonomy : 
Hofker, J., 1. 

Globotruncanidae: Bronnimann, P. 
Lepidocyclinidae, Eocene-Miocene : 

Grimsdale, T. F. 
Recent, mineralogy of tests : Black­

mon, P. D. 
Gastropoda, :Pterorytis, Tertiary : Emer­

son, w. K., 2. 
Glaciation, ice-disintegration deposits: 

Gravenor, C. P., 8. 
Holothurian sclerites, fossil cf. Recent : 

Hampton, J. S. 
Industrial rocks and minerals : Bates, 

R. L. 
Iron deposits, Canada: Gross, G. A. 
Limestones, marine : Folk, R. L., 2. 
Mammalia, Sirenia and Desmostylia, 

new order : Reinhart, R. H. 
Mass movements, rapid : Nobles, L. H., 

2. 
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CLASSIFICATION-Continued 
Metalliferous provinces and ores : Sul­

livan, C. J., 1. 
Metamorphic facies: Fyfe, W. S., 1. 
Metamorphic rocks, standard mineral 

zones : Barth, T. F. W. 
Monoplacophora: Knight, J. B. 
Ostracoda, Paraparchitidae, new family : 

Scott, H. W. 
Paleozoic coal measures, stratigraphic: 

Wanless, H. R., 2. 
Pelecypoda, Leiopteria, Devonian, new 

lectotype : Ehlers, G. M., 2. 
Pleistocene nonmarine sediments, litho­

logic: Wayne, W. J. 
Quaternary, problems: Am. Comm. Strat. 

Nomenclature. 
Reptll1a, Captorhinidae: Seltin, R. J., 2. 
Rocks, spheroidal structures: Sabourin, 

R.J. E. 
Scolecodonts, taxonomic problems: Syl­

vester, R. K. 
Sedimentary rocks, formation contacts: 

Winder, C. G. 
Megascopic : Alvarez, M., Jr., 2. 

Shorelines, worldwide, applicability to 
maps : McGill, J. T., 2. 

Silicates: Zoltai, T., 2. 
Layered, structural: Bassett, W. 

A.,2. 
Stratigraphic, kinds of units, need for 

distinction: Hedberg, H. D., 1. 
Lithostratigraphic units : Alvarez, 

M., Jr., 1. 
Unified system, space and space-time : 

Wheeler, H. E., 2. 
Trllobitomorpha: Harrington, H. J. 

CLAY. See also Bentonite. 
California, lone area, fire clays: Kelley, 

F.R. 
lone basin : Gates, R. 
Temescal Valley, southern: Engel, R. 

L.H. 
Chemistry and physics : Searle, A. B. 
Colorado, refractory: Van Sant, J. N. 
Formation, environment changes, equiv-

alence-level concept : Powers, 
M.C. 

Factors : Barshad, I. 
Great Lakes region, glacial-lake, geo­

technical properties: Wu, T. H. 
High-alumina deposits, origin, mineral 

phase relations, cf. experimental: 
Kennedy, G. C., 1. 

Illinois, analyses: White, W. Arthur, 2. 
LaSalle County, light-burning: Par­

ham, W. E., 1. 
Southern: Lamar, J. E. 

Kaolinitic, geochemistry, element dis­
tribution by size-fractions : Mc­
Laughlin, R. J. W. 

High-temperature phases of minerals: 
Slaughter, M. 

Louisiana, continental shelf, engineering 
properties for offshore founda· 
tions : Fisk, H. N., 2. 

CLAY-Continued 
Maine, Sandy River area, origin and 

properties : Caldwell, D. W. 
Mexico, bauxitic and others, thermal 

analysis : Schmitter, E. 
Chiapas, terra rossa, origin, cf. Ja­

maica bauxite: Chubb, L. J., 3. 
Mineral composition-particle orienta­

tion-interparticle adhesion rela­
tions : Kaarsberg, E. A. 

Nicaragua, Las Maderas-Poza del Padre 
area, composition and properties : 
Bengoechea, A. J. 

North Dakota, Golden Valley formation, 
Eocene, kaolinitic deposits, ori­
gin : Freas, D. H. 

Western, alumina content: Hansen, 
M. 

Oregon, western basins: Kelly, H. J. 
Particle-size analysis, log-probability 

plotting: Phelps, G. W. 
Pennsylvania, Gatesburg formation, 

clay-limonite deposits, electrical 
investigation: Gross, G. W., 1. 

Mercer high-alumina clay, prospect­
ing: Williams, E. G., 2. 

Pennsylvanian underclay, depth of bur­
ial, determination : AltschaefH, 
A. G. 

Poorly crystallized, X-ray diffraction of 
interlayer mineral mixtures: 
Jonas, E. C., 1. 

Puerto Rico, Carolina deposit : Cadilla, 
J. F., 2. 

Role in petroleum origin : Hodgson, G. 
w., 2. 

Sedimentology, petroleum exploration 
aid: Rolfe, B. N., 1. 

Soil mechanics, clay-water systems, min­
eral phase of water: Rosenqvist, 
I. T. 

Soils, engineering, content and mineral 
type, effect on strength of clay­
sand-water mixtures: Trask, P. 
D., 2. 

Texas, north-central, Pennsylvanian~ 

Brown, L. F., Jr., 1. 
Underclays, origin : Harrison, J. L. ; 

Huddle, J. W. 
Utah, Henefer area, red ceramic: String­

ham, B. F., 2. 
Virginia, James River sediments, for­

mation: Powers, M. C. 
Washington, western basins: Kelly, 

H. J. 
West Virginia, alumina content: Tallon, 

W. A. 
CLAY MINERALS. 

Alaska, Big Delta and Fairbanks areas, 
silts: Lindholm, G. F. 

Matanuska Valley silts: Stump, R. W. 
Alberta, Bearpa w shale, marine-nonma­

rine differences : Byrne, P. J. S. 
Postglacial lacustrine soils : Rice, 

H. M. 
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CLAY MINERALS-Continued 
Analysis procedure, U.S. Geological Sur­

vey: Hathaway, J. C., 1. 
British Columbia, Vancouver Island, 

chlorite and vermiculite in soils : 
Theisen, A. A., 1. 

California, attapulgite veins in Tropico 
group, Kern-San Bernardino 
Counties: Droste, J. B., 4. 

Boron area, borate deposition rela­
tions : Gates, G. R. 

Hector bentonite, stability: Sand, L. 
B., 2. 

Mojave Desert, playas: Droste, J. B., 
1. 

Canada, eastern, deposition environ­
ments: Allen, V. T., 1. 

Cation-exchange capacity, petroleum res­
ervoirs : Smoot, T. W., 1. 

Chemistry and physics : Searle, A. B. 
Colorado, Cretaceous shales, kaolinite, 

genesis : Sand, L. B., 1. 
Front Range mineral belt, hydro­

thermal alteration: Gonzalez­
Bonorino, F. 

Colorado Plateau, mudstones, uranifer­
ous ct. barren : Keller, W. D., 2. 

Salt Wash member, vanadiferous: 
Foster, M. D. 

Vanadiferous: Hathaway, J. C., 2. 
Conference : Swineford, A., 1. 
Diagenesis, marine cf. nonmarine mud-

stones: Keller, W. D., 3. 
iDispersion reagents: Reves, W. D. 
Electron microscopy: Comer, J. J. 
General : Rolfe, B. N., 1. 
Gulf Coastal Plain, diagenetic conver­

sion with depth, Wilcox forma­
tion, Eocene: Burst, J. F., Jr. 

Gulf of Mexico, Recent sediments: 
Meyer, J. W. 

Halloysite, crystal structure, treatment 
with salt solutions: Wada, K., 1, 
2. 

Morphology : Bates, T. F., 1. 
Hectorite, stability : Sand, L. B., 2. 
Hydromica, Chinle formation, origin : 

Stewart, J. H., 1. 
Illinois, carbonate rocks : Ostrom, M. E. 

Sandstones and shales : Smoot, T. W., 
2. 

Illite, mixed layering : Bohor, B. F. 
Sediments, ancient and modern: Hur­

ley, P.M., 4. 
Infrared spectra, structural formulas o:f 

layer lattices: Stubican, V., 1. 
Infrared spectra and isomorphous sub­

stitution : Stubican, V., 2. 
Interlayer mixtures in poorly crystal­

lized clays, X-ray diffraction: 
Jon as, E. C., 1. 

Ion exchange : Carroll, D., 5. 
Kaolin clays, high-temperature phases : 

Slaughter, M. 

CLAY MINERALS-continued 
Kaolinite, crystallinity index : Johns, 

W.D., 2. 
Thermal dehydration rate: Holt, J. B. 

Kaolinite group, geochemistry, element 
distribution by size-fractions: Mc­
Laughlin, R. J. W. 

Uranium localization: Stewart, J. H., 
1. 

Kaolinite-halloysite morphological se­
ries: Bates, T. F., 1. 

Kaolinite-mullite reaction series : Brind­
ley, G. W., 3. 

Kaolinite-muscovite-quartz and kaolin­
ite-illite-quartz mixtures, high­
temperature reactions: Brindley, 
G. W., 5. 

Kaolinite-type, high-temperature reac­
tions, X-ray diffraction: Wahl, 
F.M. 

Leaching of silica in limestone environ­
ment, experimental: Carroll, D., 
4. 

Metakaolin, crystal structure : Brindley, 
G. W., 3. 

Mexico, Yucatan Peninsula, soils and 
limestone: Aguilera Herrera, N. 

Mica in vermiculite-mite clays, weath­
ering, potassium-release mech· 
anism: Mehra, 0. P. 

Missouri, Lindley soil, X-ray studies: 
Brydon, J. E., 1. 

Montmorillonite, adsorption of organic 
molecules: Hoffman, R. W. 

Aluminum substitution for silicon : 
Roberson, H. E., 2. 

Expansibility tests, polar liquids, 
solvating ability: Johns, W. D., 1. 

Inorganic-organic cation exchange: 
McAtee, J. L., Jr., 2. 

Montmorillonoids, low-temperature de­
hydration, experimental : Crow· 
ley, M. S., 1. 

Synthetic, adsorption-desorption char­
acteristics: Gillery, F. H., 2. 

Variable exchange capacity: Koi­
zumi, M. 

New England, deposition environments : 
Allen, V. T., 1. 

New Mexico, Cochiti mining district, 
alteration zones: Bundy, W. M. 

North Carolina, Carolina bays, south­
eastern : Ingram, R. L. 

North Dakota, Golden Valley formation, 
Eocene, kaolinitic deposits, ori­
gin : Freas, D. H. 

Ohio, central, preglacial limestone soil : 
Summerson, C. H., 2. 

Organo-montmorillonite complex, heat 
effect: McAtee, J. L., Jr., 1. 

Pacific Ocean, origin and germanium 
content: El Wardani, S. A. 

Particle size and shape determination, 
aqueous suspension : Kahn, A. 

Saskatchewan, postglacial lacustrine 
soils : Rice, H. M. 
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CLAY MINERALS-Continued 
Solis, analyses, vermiculite-chlorite­

kaolinite differentiation: Dixon, 
J. B. 

Distribution, relation to formation 
factors: Jackson, M. L. 

South Dakota, southern, Pierre forma­
tion members, correlation tech­
nique: Collins, S. G., 2. 

Stevensite, montmorillonite group: 
Faust, G. T. 

Structure, composition, origin : Grim, 
R.E. 

Systems with carbonates, phase rela­
tions, marine sediments and 
rocks : Zen, E-an, 2. 

Texas, Ellenburger group, igneous 
source: Jonas, E. C., 2. 

Unconformity surface, weathered, min­
eral assemblage : Summerson, C. 
H., 1. 

Utah, Lake Mts., hot springs, halloysite 
alteration zone: Ames, L. L., 
Jr., 1. 

North-central, pyrophyllite, 
Ehlmann, A. J., 2. 

Virginia, York River tributary 
Piedmont cf. Coastal 
sources : Brown, C. Q. 

origin: 

basin, 
Plain 

Water-sorption characteristics: White, 
W. Arthur, 1. 

Weathering: Harrison, J. L. 
X-ray diffractometer, wide-range, aline­

ment: Kittrick, J. A. 
CLEAVAGE. See also Lineation. 

California, Mineral King area, struc­
tural: Christensen, M. N. 

Crystals with tetrahedral coordination, 
relation to bonding and surface 
structure: Wolff, G. A., 1. 

Mineral identification: Wolff, G. A., 2. 
Vermont, Strafford dome area: Howard, 

P. F. 
CLIMATES, GEOLOGIC. See Paleoclimatology. 
CoAL. See also Lignite ; Maps, Coal. 

Alaska, Kenai field, Homer district : 
Barnes, F. F., 2. 

Matanuska field, Little Susitna dis­
trict: Barnes, F. F., 1. 

Northwestern, Corwin formation, 
Cretaceous: Sable, E. G. 

Alberta, Wabamun Lake district: Pear­
son, G. R. 

Beds as lithostratigraphic units : Hed­
berg, H. D., 2. 

Bibliography, stratigraphy and re­
sources: Wier, C. E. 

Colorado, Mesa Verde area: Wanek, 
A.A. 

Reserves : Landis, E. R., 2. 
Trinidad-Agullar area: Harbour, R. L. 

Colorado Plateau, uraniferous : Breger, 
I. A., 1. 

Consolidation mechanisms: Weller, 
J. M., 1. 

Germanium concentration in ash : 
Corey, R. C. 

CoAL-Continued 
High-volatile bituminous, physical and 

chemical properties : Ergun, S., 2. 
Hydroaromatic structure : Ergun, S., 1. 
Idaho, Fall Creek area, uraniferous : 

Vine, J.D., 1. 
Illinois : Ill. Div. Indus. Plan. and 

De vel. 
Cumberland-Coles-Douglas Counties : 

Clegg, K. E. 
Pennsylvanian beds, correlation: 

Kosanke, R. M. 
Indiana, Coal City quadrangle : Kottlow­

ski, F. E.,l. 
Paper-textured : Guennel, G. K. 

Kansas, eastern, Mulky coal, resources: 
Schoewe, W. H., 1. 

Germanium content, spectrographic 
analysis: Schleicher, J. A., 1. 

Mexico, Sabinas region, Coahuila : Ro· 
beck, R. C. 

Montana, Birney-Broadus field: Warren, 
w.c. 

New Mexico, La Ventana Mesa area, 
uraniferous : Bachman, G. 0., 2. 

North Dakota, Square Buttes field: 
Johnson, W. D., Jr. 

Nova Scotia, Cumberland County, west­
ern: Copeland, M. J. 

Ohio, Beach City area, cyclothems : 
Gray, H. H. 

Pennsylvania, Upper Freeport coal : 
Koppe, E. F., 1. 

Western, bituminous: Deasy, G. F. 
Petrographic analysis, transmitted cf. 

reflected light: Teichmfiller, M.-L. 
Petrographic classification, American cf. 

European : Teichmfiller, M.-L. 
Petrology, proposed international glos­

sary : Cady, Gilbert H. 
Petrology and petrographic methods, 

applications: Schopf, J. M., 1. 
Questions answered : Pearl, R. M. 
Reserves : Scarlott, C. A. 
Tennessee, reserves : Luther, E. T. 
United States, western, uraniferous: 

Denson, N. M., 1. 
West Virginia, Bakerstown seam, ger­

manium, petrographic distribu­
tion : Corey, R. C. 

Hernshaw bed, Boone County, pe­
trography : Parks, B. C. 

Wyoming, Red Desert area, uraniferous : 
Masursky, H. 

CoBALT1 geochemistry : Carr, M. H. 
COELENTERATA. See Anthozoa; Stroma­

toporoidea. 
COLLECTIONS. 

Fossils, New York State Museum, cata­
log: Kilfoyle, C. F. 

Washington University, St. Louis, 
types : Trumbull, E. J. 

Insects, Tertiary, British Columbia, 
Canada Geological Survey : Rice, 
H. M.A. 
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COLLECTIONS-continued 

Meteorites, Towson collection, Cleve­
land Museum of Natural History: 
Snow, D. 

Minerals, California Division of Mines: 
Gary, G. L. 

Samples for geologic research, Utah : 
Crawford, A. L. 

COLLOQUIA. Bee Symposiums. 
COLORADO. 

Aeromagnetic and gravity surveys, 
Lisbon Valley area: Byerly, P. E. 

Geochemical prospecting, Clear Creek 
drainage basin : Theobald, P. K., 
Jr., 2. 

Geochemical studies, Boulder Creek 
granodiorite, weathering profile, 
uranium-thorium distribution : 
Pliler, R., 2. 

Radioactive limonite: Lovering, T. 0., 
2. 

Geophysical investigations, Jo Dandy 
area, gamma-ray logs : BunkHr, 
C. M. 

Spud Patch area, directional-re­
sistivity trends: Keller, G. V., 3. 

Guidebook, Sand Wash-Piceance Creek 
basins : Rocky Mtn. Assoc. 
Geologists. 

Areas described. 
Coal fields : Landis, E. R., 2. 
Mesa Verde area: Wanek, A. A. 

· Economic geology. 
Beryllium, nonpegmatitic, possibilities: 

Warner, L.A. 
Clay, refractory: Van Sant, J. N. 
Coal, Mesa Verde area: Wanek, A. A. 

Reserves : Landis, E. R., 2. 
Trinidad-Aguilar area: Harbour, R. L. 

Copper, Garo deposit: Wilmarth, V. lt., 
1. 

Copper-gold-silver, Placerville quad­
rangle : Bush, A. L., 1. 

Copper-lead, Slick Rock district: Shawe, 
D.R. 

Copper-zinc, skarn deposits, south-cen­
tral : Heinrich, E. W., 3. 

Iron : Harrer, C. M. 
Mineral deposits, Chicago Creek area : 

Harrison, J. E. 
Front Range belt, hydrothermal­

alteration patterns and ore 
types : Gonzalez-Bonorino, F. 

Natural gas, Divide Creek field: Berry, 
G.W. 

Lewis formation, Sand Wash basin : 
Parker, J. M. 

North Craig field: Greer, W. J., Jr. 
North Douglas Creek field: Tutten, 

W.D.,2. 
Piceance Creek basin, traps : Peter­

son, V. E. 
Powell Park field: Tutten, W. D., 1. 
Vermilion Creek basin : Reese, D. L. 

Niobium, Powderhorn area, possibilities : 
Grogan, R. M. 

COLORADO--Con tinned 
Economic geology-Continued 

Oil and gas, Cliff field : Severy, C. L. 
Denver basin, Mesaverde group : 

Nolte, C. J. 
Mesa Verde area, possibilities: 

Wanek, A. A. 
Niobrara formation : McAuslan, E. R. 
Northwestern, possibilities: Bond, 

B. C. 
Raton basin, possibilities: Clair, J. R. 

Petroleum, Buck Peak field : Cummings, 
K.F. 

New Windsor field : Rold, J. W. 
Niobrara formation, northwestern: 

Haskett, G. I. 
San Juan Basin, Pennsylvanian pos­

sibilities: Wengerd, S. A., 2. 
Sulfides, Gilman district, depth : Lover­

ing, T. G., 1. 
Thorium, McKinley Mtn. area : Christ­

man, R. A., 1. 
Tungsten, Clear Creek drainage basin, 

prospecting: Theobald, P. K., Jr., 
1. 

Uranium, Cochetopa district, Los Ochos 
mine area : Malan, R. C. 

Uranium-vanadium, Garo deposit : Wil-
marth, V. R., 1. 

J. J. mine: Elston, D.P. 
Peanut mine: Roach, C. H. 
Placerville quadrangle : Bush, A. L., 1. 
Slick Rock district, roll ore bodies : 

Shawe, D. R. 
Vanadium, Rifle and Garfield mines: 

Botinelly, T. 
Geologic maps. 

Chicago Creek area: Harrison, J. E. 
Coach Creek quadrangles, photogeologlc : 

Hackman, R. J., 1, 2. 
Cochetopa mining district, uranium 

area : Malan, R. C. 
Cortez SW quadrangle : Ekren, E. B., 1. 
Delta quadrangle, photogeologic : Mar­

shall, C. H., 1. 
Garo deposit : Wilmarth, V. R., 1. 
Grand Junction area, generallzed: 

Young, R. G. 
Hall Valley area, Front Range: Wahl-

strom, E. E. 
Huerfano Park area: Johnson, Ross B. 
Lisbon Valley area: Byerly, P. E. 
Little Cone quadrangle: Bush, A. L., 2. 
Long Canyon area, Boulder County : 

Broscoe, A. J., 1. 
McKinley Mtn. area : Christman, R. A., 

1. 
Manitou Park area, Teller County : 

Broscoe, A. J., 1. 
Mesa Verde area: Wanek, A. A. 
Moqui quadrangles : Ekren, E. B., 2 ; 

Houser, F. N., 2. 
Norwood-1 quadrangle, photogeologic: 

Marshall, C. H., 2. 
Placerville quadrangle : Bush, A. L., 1. 
Sentinel Peak NE quadrangle: Ekren, 

E.B.,3. 
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COLORADo--Continued 
Geologic maps-Continued 

Slick Rock district, sketch : Shawe, D. R. 
Trinidad-Aguilar area: Harbour, R. L. 
Yellow Jacket quadrangle, photogeo-

logic: Hackman, R. J., 3. 
Ground water. 

Morrison formation: Phoenix, D. A., 1. 
Reservoirs, popular account: Bittinger, 

M.W. 
San Juan Basin, Jurassic-Cretaceous 

aquifers, hydrodynamics: Berry, 
F. A. F. 

Slick Rock district, roll ore bodies : 
Shawe, D. R. 

Historical geology. 
Arkansas and Eagle River valleys, upper, 

Pliocene-Pleistocene: T wet o, 
0. L. 

Big Thompson Canyon area, Pre­
cambrian : Hudson, B. D. 

Blanca Peak area : Kasabach, H. F. 
Browns Park formation, Miocene(?), 

Uinta Mts. : Kinney, D. M., 2. 
Chicago Creek area, Precambrian and 

Cretaceous-Cenozoic : Harrison, 
J. E. 

Cretaceous, Lower, paleogeography: 
Haun, J. D., 1. 

Nomenclature and correlation: Rocky 
Mtn. Assoc. Geologists. 

Post-Mancos correlation, northwest­
ern : Masters, C. D. 

Post-Morrison correlation, western: 
Quigley, M. D. 

Symposium: Rocky Mtn. Assoc. 
Geologists. 

Upper: Weimer, R. J., 1. 
Intertonguing sediments, north­

western: Hale, L._A. 
North-central: Kinney, D. M., 1. 

Dakota formation, Cretaceous, San Juan 
Basin, correlations: Tyrrell, 
W.W.,Jr. 

Dakota group, Cretaceous, Front Range : 
Waage, K. M., 2. 

Dakota sandstone, Cretaceous, north­
western : Konishi, K., 2. 

General: Van Sant, J. N. 
Grand Junction area, Cretaceous : 

Young, R. G. 
Hall Valley area, Front Range, Precam­

brian, unconformable series: 
Wahlstrom, E. E. 

Huerfano Park area, Pennsylvanian­
Miocene(?) : Johnson, Ross B. 

Jurassic-Cretaceous, southwestern: Ek­
ren, E. B., 4. 

Leadville limestone, Mississippian, Gil­
man sulfide district : Lovering, 
T. G., 1. 

Lyons sandstone, Permian, beach fea­
tures, cf. modern : Thompson, 
W.O. 

Lytle and South Platte formations, Cre­
taceous, Front Range foothllls : 
Waage, K. M., 3. 

COLORADO-Continued 
Historical geology-Continued 

Mesa Verde area, Cretaceous-Cenozoic: 
Wanek, A. A. 

Mesaverde formation, Cretaceous, Car­
bondale area: Donnell, J. R. 

Minturn formation, Pennsylvanian, ma­
rine red beds: Walker, T. R. 

Moenkopi formation, Triassic, salt-anti­
cline region: Shoemaker, E. M., 2. 

Morapos sandstone member of Mancos 
shale, Cretaceous, Axial Basin 
area : Ritzma, H. R., 1. 

Peerless and Manitou formations, Cam­
brian-Ordovician : Berg, R. R. 

Perry Park, Precambrian-Paleocene: 
Ellis, C. H. 

Piceance Creek basin, Cretaceous-Ceno­
zoic: Peterson, V. E. 

Paleocene-Eocene, vertebrate hori­
zons : Gazin, C. L., 1. 

Pierre shale, Cretaceous, sandstone 
members, correlation : Scott, G. 
R.,2. 

Sandstone members, northeastern : 
Dunn, H. L., Jr. 

Pikes Peak batholith, north end, Pre­
cambrian, K-A ages: Hutchinson, 
R.M.,2. 

Pikes Peak and Kenosha batholiths, K­
A ages: Hutchinson, R. M., 1. 

Placerville quadrangle, Permian-Quater­
nary : Bush, A. L., 1. 

Precambrian basement, orogenies, K_:A 
ages: Giffin, C. E. 

Precambrian-Permian, northwestern: 
Hallgarth, W. E. 

Routt-Moffat Counties, Cretaceous: 
Konishi, K., 3. 

San Juan Basin, Pennsylvanian: Wen­
gerd, S. A., 2. 

Sangre de Cristo Mts., Pennsylvanian­
Permian : Bolyard, D. W. 

Sharon Springs member of Pierre shale, 
Cretaceous, uraniferous : Landis, 
E. R., 1. 

Slick Rock district, uranium-vanadium 
deposits, Jurassic: Shawe, D. R. 

Spring Creek area, Cretaceous: Elias, 
D. W. 

Trinidad-Aguilar area: Harbour, R. L. 
Ute Mtn. area, Cretaceous, stratigraphic 

section: Houser, F. N., 1. 
Wet Mts., southern, Precambrian and 

Tertiary : Boyer, R. E., 1. 
Yampa district, Cretaceous : Kucera, 

R.E. 
Mineralogy. 

Chicago Creek area: Harrison, J. E. 
Cochetopa district, Los Ochos uranium 

mine area : Malan, R. C. 
Collecting localities: Fancher, P. 
Delrioite, Paradox Valley : Thompson, 

M. E. 
Front Range mineral belt, hydrother­

mal-alteration minerals: Gon­
l!'ailez-Bonorlno, F. 
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COLORADO--Continued 
Mineralogy-Continued 

Garo uranium-vanadium-copper deposit: : 
Wilmarth, V. R., 1. 

Gilman district, sulfides, depth : LoveJr­
ing, T. G., 1. 

Green River formation, mineral assem­
blages, relations: Milton, C., 1. 

J. J. uranium-vanadium mine: Elston, 
D.P. 

Meteorite, Washington County iron, 
cosmogenic noble gases : Schae:f­
fer, 0. A., 1. 

Placerville quadrangle : Bush, A. L., 1. 
Rifle and Garfield vanadium mines : 

Botinelly, T. 
Paleontology. 

Cretaceous, megafossil zones, western : 
Katich, P. J., Jr. 

Foraminifera, Pierre shale, Cretaceous, 
sandstone members : Dunn, H. L., 
Jr. 

Fountain formation, Pennsylvanian, 
Perry Park : Ellis, C. H. 

Insect, Florissant shale, Miocene: Car­
penter, F. M. 

Trilobites, Peerless and Manitou for­
mations, Cambrian-Ordoviciant: 
Berg, R. R. 

Vertebrates, Piceance Creek basin, 
Paleocene-Eocene: Gazin, C. L., 
1. 

Petrology. 
Big Thompsc:m Canyon area, Pr,e-

cambrian : Hudson, B. D. 
Blanca Peak area: Kasabach, H. F. 
Chicago Creek area: Harrison, J. E. 
Copper-zinc skarn deposits, south-

central : Heinrich, E. W., 3. 
Creede caldera, ash flows: Ratte, J. C. 
Cretaceous, sedimentary facies: Rocky 

Mtn. Assoc. Geologists. 
Cretaceous shales, kaolinite genesit~ : 

Sand, L. B., 1. 
Flagstaff Mtn., granite, weathered ma­

terial : McEwen, M. C. 
Front Range mineral belt, hydrothermal­

alteration patterns, relation to 
ore veins : Gonzalez-Bonorino, F. 

Garo uranium-vanadium-copper deposit : 
Wilmarth, V. R., 1. 

Hall Valley area, Front Range, Pre­
cambrian, unconformable series : 
Wahlstrom, E. E. 

Hygiene sandstone, case hardening : 
Charlesworth, L. J., Jr. 

Jurassic-Cretaceous, southwestern : 
Ekren, E. B., 4. 

McKinley Mtn. area : Christman, R. A., 
1. 

Mesa Verde area: Wanek, A. A. 
Moenkopi formation, Triassic, salt­

anticline region: Shoemaker, 
E.M., 2. 

Permian-Jurassic: Stewart, J. H., 1. 

COLORADO-Con tinned 
Petrology-Continued 

Pikes Peak batholith, north end, meta­
morphic wallrocks, petrofabrics : 
Sowani, P. V. 

Placerville quadrangle : Bush, A. L., 1. 
Salt Wash member of Morrison for­

mation, carbonate-cement zones 
cf. uranium-vanadium content: 
Archbold, N. L. 

J o Dandy area, chemical study : 
Newman, W. L., 1. 

Sangre de Cristo Mts., Pennsylvanian­
Permian : Bolyard, D. W. 

Sawatch Range, northern, Precambrian 
dikes : Pearson, R. C. 

Slick Rock district, uranium-vanadium 
deposits, Jurassic: Shawe, D. R. 

Storm Mtn. pegmatites: Boos, M. F. 
Trinidad-Aguilar area : Harbour, R. L. 
Uravan district, uraniferous cores, 

electrical properties: Keller, G. 
v., 1, 2. 

Physical geology. 
Anadarko basin, western margin : 

Wheeler, R. R. 
Blanca Peak area : Kasabach, H. F. 
Canon City embayment, faulting: 

Marshall, G. L., Jr. 
Chicago Creek area: Harrison, J. E. 
Cochetopa district, Los Ochos uranium 

mine area : Malan, R. C. 
Creede caldera, ash flows : Ratte, J. C. 

Subsidence : Steven, T. A. 
Front Range mineral belt, relation to 

Precambrian structures : Sims, 
P. K. 

Garo uranium-vanadium-copper deposit : 
Wilmarth, V. R., 1. 

Golden fault : Boos, C. M. 
Hall Valley area, Front Range: Wahl­

strom,E. E. 
Huerfano Park area, Laramide revolu­

tion : Johnson, Ross B. 
Lisbon Valley area: Byerly, P. E. 
McKinley Mtn. area : Christman, R. A., 

1. 
Pass Creek area, tectonic history : 

Stoever, E. C., Jr. 
Perry Park: Ellis, C. H. 
Piceance Creek basin : Peterson, V. E. 
Placerville quadrangle : Bush, A. L., 1. 
Raton basin: Clair, J. R. 
Salt anticlines, differential loading 

origin: Jonesb, R. W. 
San Juan Basin: Wengerd, S. A., 2. 
Sangre de Cristo Mts., Pennsylvanian­

Permian orogeny: Bolyard, D. W. 
Sawatch Range, northern, Precambrian 

dikes : Pearson, R. C. 
Slick Rock district, roll ore bodies: 

Shawe, D. R. 
Storm Mtn. pegmatites: Boos, M. F. 
Trinidad-Aguilar area : Harbour, R. L. 
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COLORADo--Con tinned 
Physical geology-Continued 

Turkey Creek Canyon, Idaho Springs 
gneiss : Hutchinson, R. M., 4. 

Wet Mts., southern, Precambrian core: 
Boyer, R. E., 1. 

Physiographic geology. 
Drainage basins, low-order streams, 

longitudinal profiles, quantitative 
analysis, east-central : Broscoe, 
A. J., 1. 

Laramie Range, east flank, geomorphic 
evolution : Moore, F. E. 

Placerville quadrangle : Bush, A. L., 1. 
Rocky Mtn. National Park, glaciers, 

popular account: Rock:y Mtn. 
Nature Assoc. 

COLORADO PLATEAU. 
Geochemical studies, Mancos shale, 

uranium-thorium distribution: 
Pliler, R., 1. 

Sandstones, uraniferous cf. nonuran­
iferous : Shoemaker, E. 1\l., 1. 

Uranium in carbonaceous materials: 
Breger, I. A., 1. 

Uranium-vanadium ores, redox rela­
tions: Garrels, R. M., 2. 

Geothermometry, coalified wood, ex­
tractable organic matter : Breger, 
I. A., 3. 

Areas described. 
Uraniferous regions: Weeks, A. D., 1. 

Economic geology. 
Copper, Triassic rocks, uraniferous : 

Finch, W. I., 2. 
Oil and gas, Cordilleran shelf hinge 

area, possibilities : Turnbow, 
D.R. 

Paradox-San Juan basins : Peterson, 
J. A. 

Petroleum, Paradox basin: Wengerd, S. 
A., 3. 

Paradox basin, Pennsylvanian possi­
bilities : Fetzner, R. W. 

Uranium, Chinle formation: Stewart, 
J. H., 1. 

Exploration, statistical analysis : 
Bates, R. C. 

Morrison formation deposits, size es­
timation, element concentrations: 
Newman, W. L., 2. 

Origin, isotopic data, new hypothe­
sis: Miller, D. S., 1. 

Uranium-lead age problem: Miller, 
D. S., 2. 

Sandstone deposits, cf. New Mexi­
co, Grants area, Todilto lime­
stone deposits : Truesdell, A. H. 

Theories of origin : Garrels, R. M., 
1. 

Uranium-vanadium : Garrels, R. M., 2. 
Sandstone deposits, genesis : Garrels, 

R. M., 5. 
Triassic rocks : Finch, W. I., 2. 

Geologic maps. 
Triassic outcrops, central: Finch, W. I., 

2. 

COLORADO PLATEAU--Continued 
Ground water. 

Uranium deposits, pH control : Garrels, 
R. M., 2. 

HistorieaZ geology. 
Hoskinnini member of Moenkopi forma­

tion, Triassic(?) : Stewart, J. H., 
2. 

Mississippian : Turnbow, D. R. 
Paradox basin, Pennsylvanian, tec­

tonics: Fetzner, R. W. 
Paradox-San Juan basins, Paleozoic-

Mesozoic: Peterson, J. A. 
Permian-Jurassic: Stewart, J. H., 1. 
Triassic-Tertiary: Finch, W. I., 2. 
Uranium-radium ages of secondary 

mineralization of ores: Stern. 
T. W., 1. 

Mineralogy. 
Ferroselite, in uranium-vanadium de­

posits : Coleman, R. G., 2. 
Galena-clausthalite solid-solution series : 

Coleman, R. G., 1. 
Permian-Jurassic: Stewart, J. H., 1. 
Uraniferous Triassic rocks: Finch, 

w. I., 2. 
Uranium minerals, oxidation, paragenet­

ic sequence : Garrels, R. M., 3. 
Oxidation in unsaturated rocks : Gar­

rels, R. M., 4. 
Reducing effect of woody materials: 

Garrels, R. M., 4. 
Sedimentary : Garrels, R. M., 2. 

Uranium ores, oxidized vanadiferous, cf. 
unoxidized nonvanadiferous : 
Weeks, A. D., 2. 

Uranium-vanadium ore-bearing mud­
stones: Keller, W. D., 2. 

Vanadiferous clays: Hathaway, J. C., 2. 
Salt Wash member: Foster, M.D. 

Vanadium minerals, alteration se­
quence: Evans, H. T., Jr., 2. 

Electron micrographs : Ross, M., 1. 
Sedimentary: Garrels, R. M., 2. 

Vanadium ores: Weeks, A. D., 2. 
Petrology. 

Chinle formation: Abdel-Gawad, A. M. 
Hoskinnini member of Moenkopi forma­

tion, red beds: Stewart, J. H., 2. 
Paradox-San Juan basins: Peterson, 

J. A. 
Uraniferous sedimentary rocks: Cadi­

gan, R. A. 
Uraniferous Triassic rocks : Finch, 

w. I., 2. 
Physical geology. 

Cenozoic uplift, temperature increase 
at depth: Mackin, J. H. 

Central: Finch, W. I., 2. 
Fracture systems : Kelley, V. C., 3. 
Jointing: Kelley, V. C., 5. 
Paradox: basin, tectonics, Pennsylvan­

ian : Fetzner, R. W. 
Permian-Jurassic: Stewart, J. H., 1. 
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Physiographic geology. 
Scarps, Pleistocene climate effects : 

Ahnert, F. 0. 
CoLUMBIUM. Bee Niobium. 
CONCRETIONS. 

Maryland, Cumberland area, Marcellus 
shale, carbonate, origin: Nor­
wood, E. M., Jr. 

Virginia, Millboro shale : Roberts, C. 1~. 

CONFERENCES. Bee Symposiums. 
CONGLOMERATE. 

Ancient, uranium mineralization, Blind 
River, Ontario, cf. Witwaters­
rand, hypotheses: Davidson, 
C. F. 

Florida, summit, potential oil traps : 
Banks, J. E. 

Mexico, Guanajuato district, Tertiary 
red, replacement by rhyolitic in­
trusive complex : Schulze, G., 2. 

Zacatecas district, Tertiary red, re­
placement by rhyolitic intrusive 
complex : Schulze, G., 1. 

New Mexico, Sangre de Cristo Mts., 
Mississippian limestone boulder 
conglomerates: Sutherland, P. 
K., 2. 

Oklahoma, Vamoosa formation, quartz­
ite pebbles, source : Chenoweth, 
P. A., 6. 

Ontario, Blind River-Algoma area, 
uranium-bearing : Davidson, C. F. 

CONNATE WATER. Bee Ground water. 
CONNECTICUT. 

Geologic maps. 
Middle Haddam quadrangle : Rodgers, 

J., 1. 
Middletown quadrangle, bedrock : Leh­

mann, E. P. 
New Britain quadrangle, surficial: 

Simpson, H. E. 
Pre-Triassic-Triassic: Rodgers, J., 1.. 
Roxbury quadrangle, bedrock : Ga te,s, 

R.M. 
Historical geology. 

Middletown quadrangle, Triassic : Leh­
mann, E. P. 

Pre-Triassic-Triassic: Rodgers, J., 1. 
Roxbury quadrangle, Paleozoic: Gates, 

R. M. 
Mineralogy. 

Collecting, western : J anuzzi, R. E., 1. 
Wulfenite and cerussite, Bethel area, 

pegmatite: Januzzi, R. E., 2. 
Petrology. 

Bedrock map units, descriptions : 
Rodgers, J., 1. 

Roxbury quadrangle: Gates, R. M. 
Physical geology. 

Middletown quadrangle, faults and 
joints: Lehmann, E. P. 

Roxbury quadrangle : Gates, R. M. 
Tectonics: Rodgers, J., 1. 

Physiographic geology. 
New Britain quadrangle, glacial: Simp­

son, H. E. 

CONODONTS. 
Arkansas, Ouachita Mts., Mississippian: 

Elias, M. K., 1. 
Classification : Hass, W. H., 1. 
Intraspecific variability, types and clas­

sification problems: Scott, A. J. 
Iowa, Galena formation members : Eth­

ington, R. L., 1. 
Kentucky, Eden formation, Ordovician, 

Cincinnati, Ohio, region: Sweet, 
w. c., 2. 

Manitoba, northern, Shamattawa lime­
stone, Ordovician : Ethington, 
R. L., 2. 

Mississippi Valley, upper, Devonian­
Mlssissippian, stratigraphic dis­
tribution and abundance : Collin­
son, C. W., 2. 

Nevada, east-central, Triassic: Clark, 
D. L., 1. 

New York, Devonian: Hass, W. H., 2. 
Nomenclature, homonyms: Fay, R. 0., 2. 
Ohio, Eden formation, Ordovician, Cin-

cinnati region: Sweet, W. C., 2. 
Oklahoma, Ouachita Mts., Mississippian : 

Elias, M. K., 1. 
Palmatolepis glabra, Devonian, Illinois, 

Saverton shale, intraspecific vari­
ation: Scott, A. J. 

Pennsylvania, Devonian: Hass, W. H., 2. 
South Dakota, Minnelusa formation, 

Pennsylvanian, Black Hills: Jen­
nings, T.V. 

Btreptognathodus, taxonomic key: 
Stone, D. D. 

Texas, Chappel limestone, Mississippian, 
zones: Hass, W. H., 1. 

United States, midcontinent, Cincinnati 
series, Ordovician, zones : Sweet, 
W. C., 3. 

Utah, north-central, Triassic: Clark, 
D. L., 1. 

Wyoming, Bighorn dolomite, Ordovician : 
Stone, G. L. 

CONSTRUCTION MATERIALS, 
Aggregate for nuclear shielding, heavy 

minerals: Bule, B. F. 
Alaska, Anchorage area : Miller, R. D., 1. 

Kings River-Sutton and Lawing areas, 
bloating shale: Eckhart, R. A. 

Windy Creek area, cement materials : 
Moxham, R. M. 

Alberta: Govett, G. J. S. 
British Columbia: British Columbia 

Dept. Mines, 2. 
California, chert in concrete aggregate, 

alkali reactivity: Goldman, H. B. 
North-central, cement materials : 

Falck, J. N. 
Canada, eastern, stone, possibilities : 

Hogg, W. A., 2. 
Classification : Bates, R. L. 
Concrete aggregates, silicification of 

arglllaceous carbonate rocks : 
Bisque, R. E., 2. 

Georgia, rocks for aggregate: Furcron, 
A. s.,l. 
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CONSTRUCTION MATERIALS-Continued 
Illinois, lightweight aggregate: White, 

W. Arthur, 3. 
Southern, limestone, clay, and shale: 

Lamar, J. E. 
Kansas, cement materials: Runnels, 

R. T. 
Marion County : Byrne, F. E. 
Nemaha County : Mudge, M. R., 1. 
Pottawatomle County: Scott, G. R., 1. 
Wabaunsee County : Mudge, M. R., 2. 

Maine, Sandy River area, lightweight 
aggregate, potential: Caldwell, 
D.W. 

Massachusetts, Shelburne Falls quad­
rangle : Segerstrom, K. 

Mississippi: Mellen, F. F. 
New Hampshire, lightweight aggregate: 

Stewart, G. W. 
New Jersey, Newark area, glacial de­

posits : Jumikis, A. R. 
Pennsylvania, Bucks County: Gault, 

H. R. 
Puerto Rico: Cadilla, J. F., 1. 
South Carolina, Sumter County, by 

physiographic divisions: John­
son, H. S., Jr., 4. 

Stone, properties: Hogg, W. A., 2. 
Texas, north-central, lightweight aggre­

gate and clay: Brown, L. F., 
Jr., 1. 

United States, western, volcanic llght­
weight aggregates: Chesterman, 
c. w.,1. 

West Virginia, highways, survey: See­
ger, R. W. 

Wyoming : Oste·rwald, F. W., 1. 
CONTACT l'.IETAMORPHISM. See Metamor­

phism. 
CONTINENTAL DRIFT. 

Cenozoic, cause of volcanic belts, rela­
tion to total crustal shift : Ma, 
T.Y.H. 

Forces of displacement, theories: 
Heezen, B. C., 1. 

Paleomagnetic evidences : Runcorn, 
S. K. 

Theory, status: Trump, G. W. 
CONTINENTAL SHELF. 

Arctic Ocean, seismic and gravity 
studies : Plouff, D. 

Atlantic Ocean, Cape Henry to Jackson­
ville, and adjoining deep-water 
area, seismic profiles and struc­
ture: Hersey, J. B. 

California, southern, crustal structure, 
seismic refraction: Shor, G. G., 
Jr., 1. 

Edge, cf. barrier reefs: Newell, N. D., 1. 
Geophysical investigations, geosyncline, 

northeastern : Drake, C. L. 
Gulf of Mexico, petroleum: Atwater, 

G.l., 1. 

CONTINENTAL SHELF-Continued 
Louisiana, Quaternary sediments, engi­

neering properties for offshore 
foundations : Fisk, H. N., 2. 

Physiographic provinces : Heezen, B. C., 
2. 

Popular account : Shepard, F. P., 1. 
CONTINENTAL SLOPE. 

Gulf of Mexico, Bay of Campeche : 
Creager, J. S. 

Florida, topography: Jordan, G. F. 
Physiographic provinces : Heezen, B. C., 

2. 
CONTINENTS. 

Growth, contraction theory, fracture 
system: Wilson, John T., 2. 

Mobile-belt diastrophic-sedimentary 
cycle: Weeks, L. G. 

North America, tectonic evolution: 
King, P. B. 

Origin and structure, phase-transition 
concept: Kennedy, G. C., 2. 

CONULARIIDA, Oklahoma, Pennsylvanian : 
Strimple, H. L., 3. 

COPPER. 
Arizona, Esperanza mine, East Sierrita 

area : Schmitt, H. A., 1. 
Mineral Hill and Daisy mines, East 

Sierrita area: MacKenzie, F. D. 
Tucson area, pegmatitic: Lutton, R. 

J., 1. 
Colorado, Garo deposit : Wilmarth, 

V. R., 1. 
Geochemical exploration, dithlzone 

colorimetry, use of mineral 
turpentine: Hlll, V. G. 

Readily extractable from intrusive 
rocks : Warren, H. V., 3. 

Rubeanic-acid test: Warren, H. V., 1. 
Michigan, Portage Lake lava series, 

origin : Stoiber, R. E. 
White Pine deposit, origin : White, 

w. s. 
Nevada, Liberty mine: Fournier, R. 0. 
Nova Scotia, northern, supergene, pos­

,sibilities: Brummer, J. J. 
Northern mainland, stream sediments, 

map: Canada G. S., 53. 
Ontario, Falconbridge Township, Sud­

bury district: Thomson, J. E., 1. 
Ore deposition, system Cu-Fe-S-0 : 

McKinstry, H. E. 
Porphyry deposits, hydrothermal altera­

tion facies : Creasey, S. C. 
Hydrothermal origin : Burnham, C. 

w., 3. 
Quebec, Chibougamau area : Pre-

cambrian. 
Eastern Metals mine, Montmagny 

County, origin: Pollock, D. W. 
T., 2. 

Gaspe Peninsula, Copper 1\!Itn.-Needle 
Mtn. area : Ford, R. E. 

Saskatchewan, northern, Precambrian: 
Becll;, L. S. 
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Solubility in natural waters: Silman, 
J. A. 

Traces in soil: Canney, F. C., 2. 
United States, southwestern, fault rela­

tions to ore deposits: Schmitt, 
H.A.,2. 

Southwestern, porphyry deposits : 
Creasey, S. C. 

Vermont, Elizabeth mine: Howard, 
P. F. 

CORAL REEFS. See Bioherms ; Reefs. 
CoRALS. See Anthozoa. 
CORES. See also Borings; Well and drill­

hole logs. 
Alaska, Sentinel Hill and Fish Creek 

areas, Cretaceous, test wells : 
Robinson, F. M., 2. 

Simpson area, test wells: Robinson, 
F.M.,3. 

Square Lake and Wolf Creek area:s, 
Cretaceous, test wells: Collins, 
F.R. 

Titaluk and Knifeblade areas, Cre­
taceous, test wells : Robinson, 
F. M.,l. 

Arctic Ocean, continental shelf-central 
basin, Quaternary : Bushnell, 
v. c. 

Atlantic Ocean, midequatorial, carbonate 
accumulation rate: Wiseman, 
J.D. H. 

California, Bristol-Cadiz-Danby Dry 
Lakes, description : Bassett, A. M. 

Searles Lake salt body: Haines, D. V. 
Caribbean Sea, Beata Ridge area, dis­

tribution of elements, carbonate 
content unrelated to paleotem­
perature: Yalkovsky, R., 1. 

Colorado, Jo Dandy area, Salt Wash 
member of Morrison formation: 
Newman, W. L., 1. 

Uravan district, uraniferous : Kelle.r, 
G. V., 1, 2. 

Florida, land-pebble phosphate district : 
Cathcart, J. B. 

West-central, Cenozoic: Ketner, K. B. 
Middle Tertiary: Carr, W. J. 

Formation water, chloride determina­
tion: Swarzenski, W. V., 1. 

Kansas, Dakota group, Cretaceous, Chey­
enne County, detailed descrip­
tion : Merriam, D. F., 4. 

Louisiana, continental-shelf sediments, 
Quaternary, engineering data.: 
Fisk, H. N., 2. 

Michigan, Mackinac bridge site : Rose­
nau, J. C. 

New Mexico, Lea and Eddy Counties, 
pre-Simpson : Barnes, V. E., 1. 

Plains of San Augustin, Pleistocene : 
Clisby, K. H. 

North Dakota, southwestern, uranil~­

erous lignite : Zeller, H. D. 

r$94526-61-. -2'! 

CORES-Continued 
Pacific Ocean, white ash layer: Worzel, 

J. L., 1. 
Petroleum reservoirs, evaluation, de­

tailed study: Nesbitt, J. 
South Dakota, Harding-Perkins Coun­

ties, uraniferous lignite: Zeller, 
H. D. 

Mendenhall area, uraniferous lignite : 
Gill, J. R., 1. 

Texas, Ellenburger group, thin sections, 
descriptions : Folk, R. L., 4. 

Pre-Simpson: Barnes, V. E., 1. 
South-central, Ellenburger group, clay 

minerals : Jonas, E. C., 2·. 
Utah, Naval Oil-Shale Reserve No. 2: 

Cashion, W. B., Jr. 
Well cuttings, examination: Castillo 

Tejero, C. 
West Virginia, Wood County deep well: 

Woodward, H. P., 2. 
Wyoming, Red Desert area, Eocene 

coal beds : Masursky, H. 
CORRELATIONS. See aZso Geologic forma­

tions, lists, sections, tables ; In­
dex fossils ; Technique, Strati­
gmphic. 

Alberta, Beaverhill Lake formation, De­
vonian : Fong, G. 

Blairmore group, Cretaceous, central 
and southern: Workman, L. E. 

Peace River area, Triassic: Hunt, 
A.D. 

Upper Mississippian-Permian : Hal­
bertsma, H. L. 

Southern, Lower Cretaceous: Glaister, 
R. P. 

Southern plains, Middle-Upper Cam­
brian : Hees, H. van. 

Arizona, east-central, Triassic, with 
New Mexico: Cooley, M. E., 1. 

Southeastern, Cretaceous : Fergusson, 
W.B. 

Atlantic Coastal Plain, New Jersey­
Florida, Pleistocene, with Medi­
terranean : Richards, H. G., 3. 

British Columbia, Nelson-Salmo area, 
with western Canada: Frebold, 
H.W.L.,1. 

Peace River area, Triassic: Hunt, 
A.D. 

Upper Mississippian-Permian: Hal­
bertsma, H. L. 

Takla and Hazelton groups, Mesozoic : 
Tipper, H. W. 

California, Coast Ranges, lower Terti­
ary, Foraminifera: Mallory, V. S. 

Merced formation, Pliocene-Pleisto­
cene: Glen, W. 

San Joaquin Valley, Cenozoic, section: 
Church, H. V., Jr. 

Southern, Jurassic-Quaternary, 
chart : Park, W. H. 

Santa Maria basin, Jurassic-Pleisto­
cene, section: Krammes, K. F. 
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Canada, western, Athabasca formation, 

Precambrian-lower Paleozoic re­
lations: Gussow, W. C., 1. 

Western, Jurassic, Oxfordian: Fre­
bold, H. W. L., 2. 

Western and Arctic, Devonian, fossils 
as lithologic constituents of rock 
units: McLaren, D. J., 2. 

Coal beds, petrographic and palyno­
logical techniques : Deul, M. 

Colorado, Cretaceous : Rocky Mtn. 
Assoc. Geologists. 

Dakota formation, Cretaceous, San 
Juan Basin: Tyrrell, W. W., Jr. 

Dakota group, Cretaceous : Rocky 
Mtn. Assoc. Geologists. 

Eastern, Cretaceous, with Kansas : 
Landis, E. R., 1. 

Southwestern, Jurassic-Cretaceous, 
boundary : Ekren, E. B., 4. 

Colorado Plateau, Hoskinnint member of 
Moenkopi formation, with Ten­
derfoot member: Stewart, J. H., 
2. 

Moenkopi formation, Triassic: Shoe­
maker, E. M., 2. 

Pennsylvanian-Permian : Bolyard, D. 
w. 

Florida, land-pebble phosphate district, 
Eocene-Pleistocene, drill-core 
cross sections : Cathcart, J. B. 

West-central, middle Tertiary: Carr, 
w. J. 

Grain-size analyses, steve and thin­
section data: Friedman, G. M., 1. 

Greenland, east-central, Devonian : But­
ler, H. 

Jameson Land, Jurassic, with north­
western Europe : Callomon, J. H. 

NO.gssuaq Peninsula : Koch, B. E. 
Illinois, coal beds, Pennsylvanian, 

spores : Kosanke, R. M. 
Coal beds, Upper Mississippian-Penn­

sylvanian, megaspores: Winslow, 
M.R. 

Southwestern, Boskydell sandstone, 
Pennsylvanian: Desborough, G. 
A., 2. 

Jamaica, St. Ann's Great River, Cre­
taceous Inlier: Chubb, L. J., 1. 

Kansas, northeastern, Pennsylvanian­
Permian : Merriam, D. F., 3. 

Northern, Kansas City-Lansing 
groups, Pennsylvanian : Park­
hurst, R. W. 

South-central, Noxle-Cottage Grove 
sandstones, Pennsylvanian : Sch­
ulte, G. S. 

Wabaunsee County, Pennsylvanian­
Permian : Mudge, M. R., 2. 

Kentucky, south-central, Silurlan-De­
vonian, with adjacent states: 
Nosow, E., ~. 

CORRELATIONS-Continued 
Manitoba, southwestern, Mississippian, 

with Williston basin : McCabe, 
H. R. 

Mexico, Chiapas, central, Upper Cre­
taceous: Chubb, L. J., 2. 

Eastern and south-central, Jurassic, 
biostratigraphic: Erben, H. K., 2. 

Necoxtla formation, Cretaceous, Ver­
acruz, age from microfossils : 
Thalman, H. E., 2. 

Tampico-Misantla basin, Danian, base 
of Paleocene, foraminiferal 
zones: Obreg6n de la Parra, J., 1. 

Michigan, Mackinac Straits region and 
subsurface northern Lower Penin­
sula, Silurian-Devonlan: Landes, 
K. K., 1. 

Mississippi, Cretaceous, Upper : Braun­
stein, J., 1. 

Missouri, Des Moines series, Pennsyl­
vanian: Searight, W. V., 1. 

Montana, central, Carboniferous : Gard­
ner, L. S., 2. 

Nevada, Pahranagat Range, Devonian 
section : Reso, A., 1. 

New Jersey, Cretaceous: Richards, 
H. G., 1. 

New Mexico, Dakota formation, Creta­
ceous, San Juan Basin: Tyrrell, 
W.W.,Jr. 

Montoya group, Ordovician, trans­
Pecos area: Howe, H. J. 

Pre-Simpson formations, Cambrian­
Ordovician, color: Barnes, V. E., 
4. 

Cambrian-Ordovician, southeast-
ern : Barnes, V. E., 1. 

Sand Canyon area, lower Permian : 
Bachman, G. 0., 1. 

Southern, pre-Pennsylvanian: Flower, 
R. H., 1. 

New York, Chemung County, Cambrian­
Devonian, deep well : Wiggins, 
J. w. 

Esopus stage, proposed time term, 
Early Devonian: Boucot, A. J., 5. 

Long Island, Cretaceous : Richards, 
H. G.,1. 

Seneca-Cayuga Lakes area, Upper De­
vonian : Sutton, R. G., 1. 

Western, Upper Devonian, revision: 
de Witt, W., Jr. 

North America, northeastern, Quater­
nary pollen sequences: Deevey, 
E. S., Jr., 1. 

Upper Triassic continental, verte­
brates: Gregory, J. T. 

North Dakota, Jurassic-Cretaceous 
boundary, subsurface : Hansen, 
D. E. 

Northwestern, Madison group, Missis­
sippian : Anderson, S. B. 
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Northwest Territories, Cornwallis and 
Little Cornwallis Islands, Pale­
ozoic and Cenozoic : Thorsteins­
son, R., 1. 

Oklahoma, Arbuckle Mts., north and 
south flanks, Mississippian: 
Champlin, S. C. 

Arbuckle and Ouachita Mts., Ordo­
vician-Mississippian: Ham, W. E. 

Creek County, Ordovician-Pennsyl­
vanian : Oakes, M. C. 

North-central, Mississippian, with 
Kansas, by lithology : McDuflie, 
R.H. 

Sycamore formation, Mississippian, 
Anadarko basin: Braun, J. C. 

Oregon, Columbia Plateau, Miocen•~ 

floras, with adjacent areas : 
Chaney, R. W. 

Silurian-Quaternary, charts: Wilkin·­
son, W. D., 1. 

Pacific Ocean, tropical, Oligocene­
Miocene, with West Indies, Ra­
diolaria : Riedel, W. R., 2. 

Pleistocene, late, radiocarbon dates: 
Karlstrom, T. N. V., 2. 

Quebec, Gaspe Peninsula, Silurian-De· 
vonian: Carbonneau, C. 

Saskatchewan, Jurassic, microfaunas : 
Wall, J. H. 

Seismic, petroleum e:xploration: Woods, 
J.P. 

South Dakota, Mendenhall area, Terti­
ary : Glll, J. R., 1. 

Minnelusa formation, Pennsylvanian­
Permian, Black Hills, faunal 
zonation and age: Jennings, T.V. 

Stratigraphic, meaning and criteria: 
Rodgers, J ., 3. 

Texas, Cretaceous, mollusk zonation, 
techniques: Young, K. P., 3. 

Ellenburger formation, Ordovician., 
insoluble residues : Barnes, 
V. E., 5. 

Montoya group, Ordovician, trans­
Pecos area : Howe, H. J. 

Ogallala formation, Miocene-PliocenE~, 
with Nebraska: Frye, J. C., 3. 

Pre-Simpson formations, Cambrian­
Ordovician: Barnes, V. E., 1, 4. 

United States, Cordilleran region, Mis­
sissippian-Permian: Bissell, H. 
;;r., 5. 

Midcontinent, Devonian-Pennsylva-
nian : Branson, C. C., 3. 

Mississippian : Moore, C. A. 
Pennsylvanian-Permian cyclo-

thems : Moore, R. C. 
Midcontinent to Appalachians, Paleo­

zoic, chart: Oil and Gas Jour., 2. 
Newark basin, Triassic, Upper: Bock, 

w., 3. 

CORRELATIONs-continued 
United States-Continued 

Triassic : McKee, E. D. 
Western, layered volcanic rocks, crt· 

teria : Cook, E. F. 
Phosphoria-Park City-Shedhorn for­

mations: McKelvey, V. E., 1. 
Utah, central, Paleozoic: Utah GeoL 

Soc. 
Manning Canyon shale, Mississippian­

Pennsylvanian : Moyle, R. W. 
~orth-central, Devonian: Brooks, J, 

E. 
Paleozoic: Teichert, J. A. 

Northern, Mississippian: Crittenden, 
M.D., Jr. 

Oquirrh formation and Durst group, 
Pennsylvanian-Permian, fusuli­
nids : Sadlick, W., 2. 

Pavant Range with Great Basin and 
Colorado Plateau: Crosby, G. W., 
2. 

Sheeprock Mts. : Cohenour, R. E. 
Uinta Mts., Mississippian-Pennsylva· 

nian boundary formations : Sad­
lick, W., 1. 

Wasatch Mtn. area, Jurassic: Stokes, 
W.L. 

Wasatch Mts., Cambrian: Lochman­
Balk, C., 1. 

Vermont, east-central, and New Hamp-
$hire, Ordovician-Devonian : 
Murthy, V. R., 1. 

Washington, continental Miocene : Mul­
lineaux, D. R. 

West Virginia, Wood County deep well, 
Cambrian-Ordovician, with Ap­
palachian basin: Woodward, H. 
P., 2. 

Williston basin, northern, Cambrian· 
:Silurian : Porter, J. W. 

Paleozoic limestones, clastic marker 
beds : Cumminir. A. D. 

Wyoming, Elk Mtn.-Tabernacle Butte 
area, Eocene mammalian faunas : 
McGrew, P. 0. 

Red Desert area, Eocene: Masursky, 
H. 

Yukon, south-central, Mesozoic : Wheel­
er, J. 0. 

CORUNDUM. 
Refractive indices, natural and syn· 

thetic: Mandarino, J. A., 2. 
Ruby, synthetic, refraction-absorptton­

biabsorption: Mandarino, J. A., 
2. 

COSMOCHEMISTRY. 8ee also Meteorites. 
Atmospheres, primitive planets: Oparln. 

A. I. 
Elements, abundances : Suess, H. E. 

Distribution : Green J., 1. 
Origin, stellar evolution : Cameron, 

A.G.W. 
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COSMOCHEMISTRY -Con tlnued 
Meteorites, chondritic, and Sun, abun­

dances of metals, cf. composition 
of Earth: MacDonald, G. J. F., 1. 

Composition and age methods: Beiser, 
A.,2. 

Heavy elements: Reed, G. W., Jr., 2. 
Iron, cosmogenic potassium-40 : 

Honda,M. 
Origin, temperature-pressure esti· 

mates within parent body : 
Lovering, J. F., 1. 

Radioactivation analysis, cosmic 
abundances and age : Reed, 
G. W., Jr., 1. 

Troilite nodules, element abundances : 
Nichiporuk, W. 

Meteorites and tektites, thorium and 
uranium : .Adams, J . .A. S., 1. 

Planets, chemical evolution and densi­
ties, reduction hypothesis, cf. 
meteorites : Ringwood, .A. E., 5. 

Tektites, composition : Pinson, W. H., 
Jr. 

CoSTA RICA. See also Central .America. 
Cordillera de Talamanca: Weyl, R., 2. 
Igneous rocks, chemical and modal anal­

yses: Weyl, R., 1. 
Lim6n province, Tertiary : Cfa. Petrolera 

Costa Rica. 
OU and gas, Lim6n province, possibill· 

ties : Cia. Petrolera Costa Rica. 
Sons, senile: Hardy, F. 

CRATERS. 
.Alaska, Semlsopochnol Island, calderas, 

collapse mechaniS'm: Coats, R. 
R., 2. 

Arizona, Canyon Diabla, popular ac­
count: Heald, W. F., 1. 

Canyon Diablo, rim structure, cf. 
atom-bomb crater: Shoemaker, 
E.M., 3. 

Caldera development, cf. moon crater 
1origin: Green, J., 2. 

Colorado, Creede caldera: Steven, T • .A. 
Cryptoexplosion structures as meteor­

ite-impact scars : Dietz, R. S., 2. 
Earth cf. Moon: Kellogg, W. W. 
Mexico, Pinacate craters, Sonora: Gal­

braith, F. W., 3d, 2 ; Jahns, R. H., 
2. 

Saskatchewan, Deep Bay, origin: Innes, 
M. J. S. 

Volcanic cf. meteorite : Kellogg, W. W. 
CRETACEOUS. See also Mesozoic ; Paleon­

tology, Cretaceous. 
Alabama, west-central, Upper: Newton, 

J. G.,2. 
Alaska, Sentinel Hill and Fish Creek 

areas, test wells: Robinson, F. 
M., 2. 

Shaktolik and lower Yukon Rivers: 
Patton, W. w., Jr., 2. 

Simpson area, test wells : Robinson, 
F. M., 3. 

CRETACEOUS-Continued 
.Alaska-Continued 

Square Lake and Wolf Creek areas: 
Collins, F. R. 

Titaluk and Knifeblade areas, test 
wells : Robinson, F. M., l. 

.Alberta, Cadomin area, Lower : Mellon, 
G. B., 1. 

Foothills, .Alberta group : Stott, D. F. 
McMurray area: Carrigy, M . .A., 1. 
Southern, Lower: Glaister, R. P. 

Arizona, southeastern: Fergusson, W. B. 
.Arkansas, Brownstown and Tokio for­

mations : Thorsen, C. P. E. 
California, Santa Maria basin, correla· 

tion section : Krammes, K. F. 
Yreka-Hornbrook area, Hornbrook for­

mation: Jones, D. L. 
Colorado, Front Range, Dakota group : 

Waage, K. M., 2. 
1!-.ront Range foothills, Lytle and 

South Platte formations : Waage, 
K.M.,3. 

Grand Junction area : Young, R. G. 
Lower, paleogeography: Haun, J. D., 

1. 
Mesa Verde area, Upper: Wanek, 

A . .A. 
Nomenclature and correlation: Rocky 

Mtn . .Assoc. Geologists. 
Northwestern, intertonguing sedi­

ments : Hale, L • .A. 
Purgatoire and Dakota shales, kao­

linite genesis : Sand, L. B., 1 • 
Routt-Moffat Counties: Konishi, K., 3. 
San Juan Basin, Dakota formation, 

correlations: Tyrrell, W. W., Jr. 
Sharon Springs member of Pierre 

shale, uraniferous : Landis, E. R., 
1. 

Southwestern, Jurassic boundary: 
Ekren, E. B., 4. 

Symposium: Rocky Mtn. .Assoc. 
Geologists. 

Upper: Weimer, R. J., 1. 
Yampa district: Kucera, R. E. 

Delaware, Potomac group, spores and 
pollen, formations, validity: 
Penny, J. S. 

Jamaica, central Inlier: Williams, J. 
B. E.,l. 

Richmond beds, age and nomencla· 
ture : Chubb, L. J., 4. 

St . .Ann's Great River, Inlier, correla• 
tions: Chubb, L. J., 1. 

Kansas, Cheyenne County, Dakota 
group, detailed description of 
core: Merriam, D. F., 4. 

Mitchell County: Hodson, W. G. 
Sharon Springs member of Pierre 

shale, uraniferous : Landis, E. R., 
1. 

Maryland, Potomac group, spores and 
pollen, formations, validity: 
Penny, J. S. 
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Mexico, Chiapas, central, Ocozocuautla 
formation: Chubb, L. J., 2. 

Eastern: L6pez Rubio, J. M. 
Huetamo de Nu:i1ez region, Michoa­

can: Pantoja Alor, J. 
Sabinas region, Coahuila : Robeck, 

R. C. 
Saltillo-Galeana area, Coahuila-Nuevo 

Le6n: South Texas Geol. Soc. 
Southeastern: Contreras Velazquez, 

H. 
Veracruz, Necoxtla formation, ag~l 

from microfossils : Thalmann, 
H. E., 2. 

Veracruz basin and Isthmus of Te­
huantepec salt basin: Rfos Mac· 
beth, F. 

Mississippi, subsurface, Upper: Braun· 
,stein, J., 1. 

Mississippi embayment, northern, sedi­
mentary petrology: Pryor, W. A. 

Montana, Flint Creek Range, northwest 
flank : McGill, G. E. 

Little Rocky Mtn. area: Knechtel, 
M.M. 

North-central, Lower: Glaister, R. P. 
South Moccasin Mts.: Miller, Rich· 

tard N. 
Sweetgrass arch, Colorado group : 

Cobban, W. A., 2. 
New Jersey, Coastal Plain, Upper: 

Olsson, R. K. 
Correlations: Richards, H. G., 1. 

New Mexico, San Juan Basin, Dakota 
formation, correlations: Tyrrell, 
w. w.,Jr. 

West-central: Gadway, K. L. 
New York, Long Island: Charlier, R. H., 

il.. 
Long Island, correlations: Richards, 

H. G., 1. 
North Carolina, Fayetteville area, basal: 

Oeol. Soc. America Southeastern 
Sec., 2. 

Greenville area: Brown, P. M. 
North Dakota, Jurassic boundary, sub­

. surface : Hansen, D. E. 
Puerto Rico, eastern, Upper: Berryhill, 

H. L., Jr., 1. 
South Dakota, Black Hills, Inyan Kara 

group : Waage, K. M., 1. 
Central, Dakota formation, correla­

tion: Gries, J.P. 
Texas, Brazos River valley : Soc. Econ. 

Paleontologists and Mineralogists 
Gulf Coast Sec., 2. 

Central, Edwards limestone: Nelson, 
H. F. 

Middle : Baylor Geol. Soc. 
rMedina County: Holt, C. L. R., Jr. 
Mollusk zonation, techniques: Young, 

;K. P., 3. 
North-central, mid-Comanche: Lozo, 

F. E., 2. 

CRETACEOUS-Continued 
Texas--:Continued 

Terlingua mercury district : Yates, 
R. G. 

Val Verde basin, Del Rio marl-Buda 
limestone contact: Hazzard, R. T. 

Van Horn Mts.: Twiss, P. C. 
United States, northern Great Plains: 

Wulf, G. R. 
Utah, coal beds, cycles : Spieker, E. M. 

Coalville area, Upper : Williams, N. C. 
Northeastern, intertonguing sedi­

ments : Hale, L. A. 
Virgin Islands, British islands : Martin­

Kaye, P. H. A. 
St. Thomas and St. John: Donnelly, 

T.W. 
Wyoming, Black Hills, Inyan Kara 

group: Waage, K. M., 1. 
Pierre shale, sandstone members : 

Scott, G. R., 2. 
CRINOIDEA. See also Echinodermata. 

Galateacrinus allisoni, Pennsylvanian, 
Oklahoma, Wann formation: 
Strimple, H. L., 2. 

Nonbrachiate, Early Mississippian-Per­
mian phylogeny: Koenig,J. W., 2. 

Oklahoma, Missouri series, Pennsylva­
nian, Bartlesville area : Strimple, 
H. L., 1. 

Pentececrinus parvus, Mis.sissippian, 
Missouri, Louisiana formation: 
Koenig, J. W., 2. 

CROSSBEDDING. See also Sedimentary struc­
tures. 

Absence in turbidity current deposits, 
causes : Brush, L. M., Jr. 

Kansas, Ottawa County, Dakota sand· 
stone, dip bearings, statistics : 
Franks, P. C., 2. 

Limestone, detrital, small scale: Har­
baugh, J. W., 1. 

Origin, meandering and braided 
streams : Wright, M. D. 

Rhode Island, Narragansett intermon• 
tane basin, Pennsylvanian : 
Towe, K. M • 

Vectors, polymodal: Tanner, W. F., Jr., 3. 
CRUSTACEA. See also Arthropoda; Cirri­

pedia ; Ostracoda. 
Crabs, Paleocene, North Dakota, Can· 

nonball formation : Holland, F. 
D., Jr.,1. 

Estheriids, Permian, Kansas, Ninnes­
cah formation: Tasch, P., 3. 

CRYOPEDOLOGY. See Permafrost. 
CRYSTAL STRUCTURE. See also Mineral de• 

scriptions ; Mineralogy. 
Abernathylte : Ross, M., 2. 
Albite, low- and high-temperature: Fer­

guson, R. B., 1. 
Amblygonlte, Maine: Baur, W. H. 
Analcite, temperatures of formation; 

Burley, B. J. 
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CRYSTAL STRUCTURE--Continued 
Anhydrite formed by gypsum dehydra-

tion : Atoji, M. 
Attapulgite: Kulbicki, G. 
Baddeleyite : McCullough, J. D. 
Borate minerals: Clark, J. R., 1-5. 

Synthetic: Clark, J. R., 3. 
Carbonates, types: Goldsmith, J. R., 1. 
Carminite : Rosenzweig, A. 
Carnotite: Barton, P. B., Jr., 1. 
Chabazite, calcium, activated: Smith, 

J. v., 5. 
Chalcopyrite, resistivity cf. temperature 

measurements: Frueh, A. J., 
Jr., 2. 

Chevkintte: Bonatti, S. 
Clay and other ceramic minerals : 

,Searle, A. B. 
Clay minerals: Grim, R. E. 

Isomorphous substitution, infrared 
!SPectra: Stubi(!an, V., 2. 

Color centers : Gordon, R. B. 
Cryptomelane, thermal transformation : 

Faulring, G. M. 
Cummingtonite: Ghose, S., 2. 
Danburlte: Johansson, G. 
Datolite group, garrelsite: Christ, 

C. L., 2. 
Diamond, lamellar : Denning, R. M., 2. 

Type I, nitrogen content, optical 
effects: Kaiser, W. 

Dolomite : Steinfink, H. 
Feldspars, perthites: Kuellmer, F. J., 1. 

Perthites, orthoclase and microcline : 
Smith, J. V., 3. 

Potassium, relation to optical proper­
ties : Hewlett, C. G. 

Galena-gratonite intergrowth: Hellner, 
E. E. 

Garnets, iron, rare-earth ton radii : 
Geller, S., 3. 

Glllespite and copper analogues : Pabst, 
A.,4. 

Grunerite : Ghose, S., 1. 
Halloysite, treatment with salt solu-

tions: Wada, K., 1, 2. 
Holmquistite: Vogt, T. 
Hydrocalumite: Buttler, F. G. 
Ilmenite-hematite system, spin arrange-

ment : Shirane, G. 
lnyoite: Clark, J. R., 1. 
Kernite: Ross, V. F., 1. 
Lattice constants from Weissenberg 

patterns: Christ, C. L., 1; Pabst, 
A., 1. 

Layered sequences, short-range ordering, 
X-ray diffraction effects, experi­
mental: Chayes, F. 

Lazullte-scorzalite-barbosalite, isostruc-
tural : Lindberg, M. L. L. 

Metakaolln: Brindley, G. W., 3. 
Microframeworks: Wood, E. A. 
Mixed crystals: Birman, J. L. 
Nuclear science abstracts : U.S. Atomic 

Energy Comm. 

CRYSTAL STRUCTURE--Continued 
Olivine-spinel solid solutions : Ring-

wood, A. E., 1, 3. 
Perrierite: Bona ttl, S. 
Petzite: Frueh, A. J., Jr., 1. 
Phosphates, complex, X-ray studies: 

Smith, J.P. 
Plagioclase, heat-treatment effect on 

superstructure, relation to lat­
tice-angle changes : Brown, W. 
Liddle, 1. 

Protoenstatite: Smith, J. V., 2. 
Rings of tetrahedra, relative energies: 

Zoltai, T., 3. 
Saponite : Kulbicki, G. 
Schroeckingerite and dehydration prod­

uct : Smith, D. K., Jr. 
Sepiolite: Kulbicki, G. ; Preisinger, A. 
Silica and germania polymorphs, in­

frared studies : Lippincott, E. R. 
Silica-structure phases, experimental : 

Dachllle, F., 2. 
Silicates, layer: Bradley, W. F. 

Layer, classification: Bassett, W. A., 2. 
Infrared spectra: Stubi~an, V., 1. 

Single-layer, composition and mor­
phology: Bates, T. F., 2. 

Tetragonal sheet : Pabst, A., 4. 
Stevensite, defect structure : Faust, 

G.T. 
Studies, history and applications : 

Evans, H. T., Jr., 1. 
.,Sulfides, zinc and cadmium : Smith, 

F. G., 1. 
Teeplelte and bandylite : Ross, V. F., 2. 
Tetrahedral-coordination materials, 

cleavage, bonding, and surface 
structure: Wolff, G. A., 1. 

IDexite and probertite : Clark, J. R., 2. 
Uraninlte and coffinite : Garrels, R. 

M., 3.. 
Vanadium minerals: Evans, H. T., 

Jr., 2. 
Veatchlte: Clark, J. R., 4. 
Vector space, textbook: Buerger, M. J. 
Zeolites, adsorptive powers : Breck, 

D. W. 
Zinc blende and wurtzite: Birman, J. L. 

CRYSTALLIZATION. 
Crystal orientation under stress: Kamb, 

W. B., 1. 
Feldspars, zoning, oscillatory : Boone, 

G.M. 
Force, vs. pressure solution : Weyl, 

P. K., 2. 
Growth from solution, rate, laminar 

flow boundary layer : Carlson, 
A. E. 

Heat of formation under stress : Ben­
nington, K. 0. 

Ice, recrystallization, orientation : 
Kamb, W. B., 1. 

Interfacial free energy about grains: 
DeVore, G. W., 2. 
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Limestone, recrystallization: Folk, 
R. L., 2. 

Pegmatitic minerals, compromise growth 
surfaces: Haynes, V. 

Picritic intrusions, layered, sinking oil­
vine: Bailey, E. B. 

CRYSTALLOGRAPHY. Bee also Mineralogy. 
Barium titanate, growth in KF solu­

tions, butterfly twins and den­
drites: DeVries, R. C. 

Calcite, echinoid, orientation : Raup, 
D. M., 1. 

Crystal habit, proposed rule: Schneer, 
c. J. 

Elementary account : Jahns, R. H., 1. 
History: Evans, H. T., Jr., 1. 
Kaolinite, crystallinity index: Johns, 

W.D.,2. 
Laboratory manual: Tunell, G. 
Microframeworks: Wood, E. A. 
Models, polyhedral, construction : Zoltai, 

T., 1. 
Olivine, penetration twin : Brother:3, 

R.N., 1. 
Textbook: Jong, W. F. de. 
Trona : Pabst, A., 2. 
Twin symmetry, complete twin : Curien, 

H. 
Viiyrynenlte, relation to euclase: Mrosc~. 

1\I. E., 1. 
Vector space in crystal-structure analy­

sts, textbook: Buerger, M. J. 
CRYSTALS. 

Color centers: Gordon, R. B. 
Dolomite, deformation, experimental: 

.Higgs, D. V., 2. 
Optical properties, absorption and pleo­

chroism : Mandarino, J. A., 1. 
Surfaces, compositional adjustments: 

DeVore, G. W., 3. 
Synthesis by refrigeration: Wolfe, 

C.W.,2. 
CUBA. Bee also West Indies. 

Lexicon, stratigraphic: Bermddez y 
Hernandez, P. J. 

Economic geology. 
Bituminous deposits : Brodermann y 

Vignier, J. 
Lignite : Brodermann y Vlgnier, J. 
Mineral deposits, origin : Schneider, 

Barras. 
Petroleum, Santa Clara area, accumula­

tion in serpentine: Wassall, 
H. W., 3d, 1. 

Geologic maps. 
General: Bermddez y Hernandez, P. J. 
Sierra de Trinidad, northwestern : Hill, 

P. A. 
Histor·lcal geologu. 

Jurassic-Pleistocene: Brodermann y 
Vignier, J. 

Stratigraphic lexicon: Bermddez y 
Hernandez, P. J. 

Mineralogy. 
Nicaro nickel ores: Fisher, R. B. 

CUBA-Continued 
PaZeontoZo gy. 

Ammonoids, Vifiales area, Jurassic : 
;Torre y Capablanca, C. de la. 

Foraminifera, heterohelicids, Late Cre­
taceous: Seiglie, G. A. 

Larger, Eocene-Oligocene: Hewitt, 
P. C. 

Sloths, Pleistocene : Matthew, W. D. 
Petrology. 

Gulf of Batabano region, carbonate sedi­
ments : Daetwyler, C. C. 

Santa Clara area, serpentine, origin and 
relation to oil: Wassail, H. W., 
3d, 1. 

Sierra de Trinidad, metamorphic rocks, 
petrography: H111, P. A. 

Physical geology. 
Santa Clara area, low-angle thrusting, 

serpentine-limestone contacts, 
trapped oil: Wassall, H. W., 
3d, 1. 

Sierra de Trinidad: Hill, P. A. 
CYCLOTHEMS. See aZso Sedimentation. 

Origin, theories: Lowman, P. D., Jr. 
CYSTOIDEA. See also Echinodermata. 

Ordovician, parallel evolution : Sinclair, 
G. W., 2. 

DAMS AND DAM SITES. See Engineering 
geology. 

Dlllli'INITIONS. 
Correlation, stratigraphic: Rodgers, 

J., 3. 
Faulting : Crowell, J. C., 2 ; Hill, M. L. 
Foraminiferal terminology: Butler, 

E. A.M. 
Geology, stochastic terms: Brown, B. W. 
Granofels, metamorphic rock : Gold-

smith, R. 
Ignimbrite: Cook, E. F. 
Joints: Kelley, V. C., 1. 
Limestones, petrographic classification 

terms : Folk, R. L., 2. 
Petrologic: Nelson, H. F. 

Lithostratigraphic units : Alvarez, M., 
Jr., 1. 

Metamorphic facies : Fyfe, W. S., 1. 
Uranium deposits, peneconcordant : 

Finch, W. I., 3. 
DEFORMATION. 

California, Sierra Nevada, Alpine Coun­
ty, roof pendants: Parker, 
R. B., 2. 

Colorado, Hall Valley area, Front 
Range, Precambrian: Wahlstrom, 
E. E. 

Cross folding, theoretical and expert­
mental: Bhattacharji, S. 

Dolomite, single crystals, experimental : 
Higgs, D. V., 2. 

Folding, operational mechanics : Kelley, 
v. c., 4. 

Superposed on tectonites, geometry : 
Weiss, L. E. 

Fractures in sedimentary rocks, origin : 
Kelley, v. C., 1. 
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DEFORMATION-Continued 
Geologic structures, analysis, vertical 

displacement of homogeneous 
rock layer : Sanford, A. R. 

Kansas, Lyons salt mine, rock-salt 
flowage : Dellwig, L. F. 

Shawnee County, lee-push: Wood, 
R. L. 

. Mississippi Valley, upper, lead-zinc dis­
.trict: Heyl, A. V., Jr., L 

Montana, Flint Creek Range, northwest 
flank: McGill, G. E. 

Line Creek area, Laramide, Precam­
brian structures: Casella, C. J. 

North Carolina, Mt. Airy granite, ex­
pansion domes and shear cones : 
Lowry, W. D., 1. 

Spruce Pine district, pegmatites : 
,Lesure, F. G. 

Oregon, eastern, relation to Miocene 
volcanic rocks: Thayer, T. P. 

Plagioclase, experimental: Borg, I. Y. 
Quartz grains, lamellae, orientation, 

stress-field deduction : Hansen, 
E. C. 

Lamellae, origin: Christie, J. M. 
United States, Ouachita structural belt, 

~ge: Flawn, P. T., 1. 
Wyoming, Beartooth Mts., Gardner Lake 

area, foliation and larger struc­
ltures: Harris, R. L., Jr. 

Line Creek area, Laramide, Precam­
brian structures: Casella, C. J. 

DELAWARE. 
Clinopyroxenes, Piedmont region, igne­

ous origin : Norton, D. A. 
Potomac group, Cretaceous, formations, 

validity, spores and pollen: 
Penny, J. S. 

Wilmington complex, petrology and 
metamorphism: Ward, R. F. 

DELTAS. 
Alaska, Point Campbell-Point Woronzof 

area, Pleistocene : Miller, R. D., 1. 
Mississippi River, continental-shelf sedi­

ments, Quaternary: Flsk,H.N., 2. 
Development, cf. prehistoric settle-

ments: Mcintire, W. G. 
Quaternary: Russell, R. J., 2. 
Sedimentary facies: Shepard, F. P., 2. 
Sediments and development: Welder, 

F. A. 
Northwest Territories, Mackenzie delta, 

physiography : Merrill, C. L. 
Oklahoma, Pennsylvanian-Permian, Lla-

norlan rivers : Chenoweth 
P. A., 7. ' 

Texas, deltaic plains: LeBlanc, R. J. 
DEPOSITION. See Sedimentation. 
DESERTS. 

Maine, Desert of Maine, popular ac­
count: Sutherland, P. 

Terrain analogs, mapping technique, 
world deserts cf. Arizona, Yuma 
area: Van Loplk, J. R. 

DEVONIAN. See also Paleontology, Devo­
nian; Paleozoic. 

Alberta, Drumheller area, Upper : Kirk­
er, W. P. 

Drumheller area to Rocky Mtn. front, 
Middle - Upper unconformity : 
Storey, T. P., 2. 

McMurray area: Carrlgy, M. A., 1. 
North-central, reefs: Clark, A . 
Swan Hills member of Beaverhill 

Lake formation, type section : 
Fong, G. 

Winterburn-Wabamun groups, sedi­
mentation: Sutterlin, P. G. 

Appalachians, central, Lower: Appala­
chian Geol. Soc. 

Arizona, southeastern and central: 
Pye, W. D., 2. 

Arkansas, northern : Frezon, S. E. 
Canada, western and Arctic, fossils as 

lithologic constituents in d~ 

fining rock units : McLaren, 
D. J., 2. 

Greenland, east-central: Biitler, H. 
Kentucky, south-central: Nosow, E., 2. 
Maine, Jackman area, Seboomook slate, 

K-A and Rb-Sr ages: Hurley, 
P.M., 2. 

Michigan, Mackinac Straits region : 
Ehlers, G. M., 1. 

Mackinac Straits region and subsur­
face northern Lower Peninsula : 
Landes, K. K., 1. 

Michigan basin, Middle, phases : 
Briggs, L. I., Jr. 

Nevada, Pahranagat Range, section 
Reso, A., 1. 

New Mexico, southern: Flower, R. H., 1. 
Southwestern : Pye, W. D., 2 .. 

New York, Cayuga Lake basin: N.Y. 
State Geol. Assoc. 

Highland Mills area, Lower : Boucot, 
.A.. J., 5. 

Western, correlation revision: de 
Witt, W., Jr. 

Northwest Territories, Great Slave and 
Trout River areas: Douglas, 
R. J. W., 1. 

Mackenzie District, northwestern: 
Martin, L. J., 1. 

Pennsylvania, central : Arndt, H. H. 
Upper, nomenclature: Miller, J. T. 

Quebec, Causapscal area, east half: 
Stearn, C. W. 

:Gaspe Peninsula, eastern : Cumming, 
L. M. 

Madeleine River area : McGerrlgl'e, 
H.W. 

Richard-Gravier area: Carbonneau, C. 
Rhode Island, Carolina-Quonochontaug 

quadrangles : Moore, G. E., Jr. 
Slocum quadrangle: Power, W. R., Jr. 

Saskatchewan, central, Middle: Edie, 
,R.W.,l. 

Quill Lakes-Qu'Appelle area, Dawson 
Bay formation: Lane, D. M. 

West-central, Upper: Kents, P. 
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DEVONIAN-Continued 
United States, south-central, Chatta­

nooga shale : Glover, L., 3d. 
Utah, central, regional unconformity, 

Upper: Rigby, J. K., 5. 
Fivemile Pass-northern Boulter Mtn. 

area : Bissell, H. J., 4. 
North-central, Mississippian bound .. 

ary: Brooks, J. E. 
:Wasatch and Uinta Mts., erosion 

~urface: Rigby, J. K., 1. 
Vermont, St. Johnsbury quadrangle, 

age : Hall, L. M. 
:West Virginia, :Wood County deep well: 

Shearrow, G. G., 1. 
:Williston basin: N.Dak. Geol. Soc., 3. 
Yukon, northern : Martin, L. J., 1. 

DIABASE. See Igneous rocks. 
DIAMOND. Bee also Gems and gem materials. 

California: Pages History. 
Crystal-structure types, cleavage, re-· 

lation to bonding and surface 
structure: Woltl', G. A., 1. 

General: Pages History. 
Lamellar structure: Denning, R. M., 2. 
Type I, nitrogen content, optical effects: 

Kaiser, W. 
DIASTROPHISM. Bee also Changes of level; 

Deformation ; Orogeny; Tecton­
ics. 

Ontario, Lake Superior shore, Batcha· 
wana area : Friedman, G. M., 4. 

United States, landscapes: Shimer, J. A. 
DIATOMACEOUS EARTH, Mexico : Esquivel 

Morales, J. 
DIATOMS, Nevada, Fallon area, Miocene-Plio-· 

cene, fine structure : Okuno, H. 
DIFFERENTIATION. Bee Magmas and mag­

matic differentiation. 
DIKES. Bee also Intrusions. 

Alaska, Chichagof Island, northwestern : 
Rossman, D. L., 2. 

British Columbia, Coast Mts., synplu­
tonic, pre-Tertiary : Roddick, 
J. A. 

Colorado, Chicago Creek area : Harri­
son, J. E. 

Sawatch Range, northern, Precam­
brian : Pearson, R. C. 

New Mexico, Carlsbad potash district: 
Jones, C. L., 2. 

Newfoundland, Fogo Island area: Baird, 
D. M., 1. 

North Carolina, Charlotte belt, Concord 
area, relations : Bell, H., 3d. 

Ontario, Bristol Township, gold possi­
bilities : Ferguson, S. A. 

Gripp Lake area : Langford, F. F. 
Oregon, Cornucopia area, textural fea­

tures: Goodspeed, G. E., 1. 
Pennsylvania, Washington County, gra­

hamite, in Pittsburgh coal : 
Koppe, E. F., 2. 

Utah, Bismark Peak area, silica breccia: 
Foster, J. M. 

DINOSAURIA. Bee Rept1lia. 
DIOIUTlll. See Igneous rocks. 

DISTRICT OF COLUMBIA . 
. Baldcypress wood, Pleistocene, radio­

carbon age : Brown, Roland W., 1. 
Kensington gneiss, K-A and Rb-Sr 

ages: Wetherill, G. :W. 
DoLOMITE. Bee also Carbonate rocks; 

Carbonates. 
California, Fremont Peak area : Bowen, 

0. E., Jr. 
Standard quadrangle : Hart, E. :W. 

Crystal structure: Steinfi.nk, H. 
Deformation, single crystals, experi­

.mental : Higgs, D. V., 2. 
Diagenetic, formation: Bissell, H. J., l. 
Diagenetic sequence of calcite deposi­

tion: Waldschmidt, :W. A. 
Manitoba, southern, Ordovician-Silurian, 

origin: Andrichuk, J. M., 1. 
New Mexico, Lea County, Ellenburger 

group, core.s, thin-section study : 
Folk, R. L., 3. 

Trans-Pecos area, Montoya group: 
Howe, H. J. 

Pennsylvania, Cambrian-Ordovician 
limestones, origin : Rieg, L. E. 

Primary, cf. dolomitic limestone, pH 
!relations: Dott, R. H., Jr., 1. 

Synthetic, precipitation: Medlin, W. L., 
2. 

Texas, Ellenburger group, cores, thin­
section study : Folk, R. L., 3. 

Trans-Pecos area, Montoya group·: 
Howe, H. J. 

Utah, central: Utah Geol. Soc. 
Great Salt Lake Desert, subsurface 

bed : Graf, D. L. 
:West Virginia, Wood County deep well, 

Ordovician, chemical and physi­
cal properties : Robertson, E. C. 

DOLOMITIZATION. 
Alberta, southern, Paleozoic : Illing, 

rL, V, 
Diagenetic: Bissell, H. J., 1. 
Evaporite relations : Sloss, L. L., 1. 
Magnesium-insoluble residue direct 

variation : Bisque, R. E., 1. 
Michigan, central, Rogers City-Dundee 

formation: Tinklepaugh, B. M. 
Montana, southern, Maurice formation: 

Brown, C. William. 
Wyoming, northwestern, Maurice for­

mation: Brown, C. William. 
DoMES. Bee also Salt domes. 

Alberta, Panther dome: Hunt, C. w., 1. 
California, Jackson area, Tertiary vol­

canic : Rose, R. L., 1. 
Cryptoexplosion structures, volcanic vs. 

meteorite-impact origin : Dietz, 
R. S., 2. 

Mississippi, Jackson dome: Lang, J. W. 
New Mexico, Delaware basin: Vine, J. 

D., 3. 
Northwest Territories, Ellef Ringoes 

Island, Isachsen piercement 
dome : Saint-Onge, D. 

Richardson Mts., evaporite pierce­
ment: 1\ent, P. :m. 
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DOMEs-Continued 
Texas, Terlingua mercury district : 

Yates, R. G. 
DoMINICAN REPUBLIC. Bee West Indies. 
DRAINAGE CHANGES. Bee also Glacial geol­

ogy ; Physiographic geology ; 
Stream capture. 

Colorado, Mesa Verde area: Wanek, 
A.A. 

Placerville quadrangle: Bush, A. L., 1. 
Connecticut, New Britain quadrangle, 

Quaternary : Simpson, H. E. 
Florida, Lake Tsala Apopka and With­

lacoochee River: White, W. Alex­
ander. 

Kansas, Flint Hills, Cenozoic : Frye, 
J. c., 1. 

Missouri River, northern, Pleistocene : 
Johnson, W. D., Jr. 

Montana, Smoke Creek-Medicine Lake 
area, Pleistocene: Witkind, I.J., 1. 

New York, Cayuga Lake basin, pre­
glacial-postglacial: N. Y. State 
Geol. Assoc. 

North Dakota, Grenora area, Pleisto­
cene: Witkind, I. J., 1. 

Oklahoma, Canadian River, Pleistocene: 
Fay, R. 0., 3. 

Washington, channeled scablands, gla­
cial outwash: Bretz, J H., 1. 

Wisconsin, Baraboo district : Thwaites, 
F. T. 

DRAINAGE PATTERNS. Bee also Geomorphol­
ogy ; Physiographic geology ; 
Streams. 

Anastomosing channels, climate inter­
pretations: Garner, H. F. 

Appalachian Plateaus, drainage basins, 
quantitative geomorphology, re­
lation to stream flow: Morisawa, 
M.E.,2. 

British Columbia, Sikanni Chief and 
Beatton Rivers, pre- and post­
Pleistocene : Barton, R. H. 

California, San Joaquin Valley: Davis, 
tG. H.,1. 

Continental, tectonic influences: Mel­
ton, F. A. 

.Drainage basins, hypsometric analysis : 
Strahler, A. N., 1. 

Low-order streams, longitudinal pro­
files, quantitative analysis: Bros­
coe, A. J., 1. 

Flatlands, superposition of drainage: 
Melton, F. A. 

Georgia, salt marshes: Ragotzkie, R. A. 
.Sea-island coast: Zeigler, J. M., 1. 

Honduras, northeastern : Helbig, K. M. 
Iowa, Des Moines River valley, middle 

section : DeKoster, G. R. 
Mature, geometric properties : Melton, 

M.A. 
Michigan, Red Cedar River basin : Still­

well, H. D. 
Wayne County, preglacial: Mozola, 

A. J. 

DRAINAGE PATTERNS-Continued 
New Mexico, Sacramento Mts., east 

side : Motts, W. S., 1. 
Ohio, Little Mill Creek drainage basin, 

·coshocton County, quantitative 
geomorphology, relation to 
stream flow: Morisawa, M. E., 1. 

Quebec, Mt. Tremblant area, glaciation 
effects: Laverdil~re, C. 

South Carolina, sea-island coast: 
Zeigler, J. M., 1. 

United States, landscapes: Shimer, J. A. 
Virginia, Blue Ridge Upland, New River 

.and Roanoke River basins : 
Dietrich, R. V. 

Washington, channeled scablands, gla­
cial outwash : Bretz, J H., 1. 

DRIFT. Bee Glacial geology. 
DRILL-HOLE LOGS. See Well and drill-hole 

logs. 
DRUMLINS. See also Glacial geology. 

Massachusetts, Shelburne Falls quad­
rangle : Segerstrom, K. 

North Dakota, Warwick-Tokio area: 
Aronow, S. 

Northwest Territories, King William 
Island-Adelaide Peninsula: Fra­
ser, J. K., 1. 

DUNES. 
Alberta, Lake Athabasca area: God­

frey, J. D. 
Massachusetts, Provincetown area, 

Quaternary: Smith, H. T. U. 
Mexico, Sonora, northwest shore, shell 

dunes : Ives, R. L. 
Ontario, Prescott area, parabola dunes, 

origin: Terasmae, J., 2. 
Puerto Rico. coastal areas, cemented : 

Kaye, C. A., 2. 
Quebec, Magdalen Islands, sands, grain 

size and shape, sequence of proc­
esses : Dumont, B. 

DYNAMIC GEOLOGY. See Physical geology. 
EARTH. 

Atmosphere, primordial, origin of lite: 
Oparln, A. I. 

Chemical evolution and density, reduc­
tion hypothesis, cf. planets and 
meteorites : Ringwood, A. E., 5. 

Composition, cf. chondrltic meteorites : 
MacDonald, G. J. F., 1. 

Constitution, equations of state and 
polymorphism at high pressures : 
Clark, S. P., Jr., 1. 

Craters, cf. Moon : Kellogg, W. W. 
Degassing constant, argon-40 and 

helium economy : Turekian, K. 
K., 1. 

Expanding-earth hypothesis: Carey, 
s. w. 

Geophysics: Wilson, John T., 2. 
Textbook: Howell, B. F., Jr., 1. 

Hydrosphere, accumulation, relation to 
argon-40 escape : Turekian, K. 
K., 1. 

Origin, popular account: Pfei1fer, J. 
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Origin and history, popular account: 
Gamow, G. A. ; Hurley, P. M., 1. 

Physical properties and origin, popular 
account : Beiser, A., 1. 

Physics and chemistry : Ahrens, L. H. 
Polar movement, Precambrian, algal 

colony growth as indicator: Nor­
deng, S.C. 

Polar wandering: Runcorn, S. K. 
Primitive, organic compound synthesis 

under reducing conditions : Mil­
ler, S. L. 

Structure and composition : Jeffreys, H. 
Age. 

History of theories, Moses to Darwin : 
Haber, F. C., 1. 

Popular account: Hurley, P. M., 1. 
Radioactive estimates cf. others: Cook, 

M.A. 
Crust. 

Alberta, plains area, parallel to Rocky 
Mts., seismic profile: Richards, 
T. C., 1. 

Ammonium fixed in silicate lattice: 
Stevenson, F. J. 

Atlantic Ocean, seismic-refraction meas­
urements, structure: Ewing, J. 
I., 1. 

Basins, evolution mechanics, relation to 
habitat of oil : Dallmus, K. F. 

British Columbia, Puget Sound area, 
anomalcms structure: Neumann, 
F., 2. 

Western, Ripple Rock explosion : Will­
more, P. L. 

California, southern, continental border­
land, seismic refraction : Shor, 
G. G., Jr., 1. 

Caribbean region, eastern, seismic 
studies : Officer, C. B., Jr., 1. 

Structure, seismic studies : Ewing, 
J. 1., 2. 

Continental shelf and slope, northeast­
ern, geophysical investigations: 
Drake, C. L. 

Depression by ice masses: Fischer, I. 
Elements, major, abundance chart: 

Poldervaart, A., 1. 
Evolution, continental growth : Wilson, 

John T., 2. 
Geophysics : Gutenberg, B., 2. 
Geosyncline formation, temperature var­

iations: Grossling, B. F. 
Gravity and seismic measurements: 

Woollard, G. P., 3. 
Gravity anomalies, causes and applica­

tions: Geyer, R. A. 
Mohole project: Bascom, W. N., 1, 2; 

Lill, G. G. ; Natl. Research Coun­
cil Am. Misc. Soc. Comm. 

Objectives: Hess, Harry H., 1. 
Oceanic mobile belts, tectonic history : 

Weeks, L. G. ~~ 
Origin, structural aspects: Wilson, John i. 

T., 1. 

E.UtTH-Continued 
Orust-Continued 

Origin and structure, popular account: 
Woollard, G. P., 1. 

Pacific basin, tectonic history : Menard, 
H. W., Jr., 2. 

Pacific Ocean, Mendocino escarpment, 
gravity studies: Talwani, M., 1. 

Northern, seismic waves: DeNoyer, 
J. M. 

Popular account : Ha ttin, D. E., 1. 
Puerto Rico, Puerto Rico trench, geo­

physical studies : Talwani, M., 2. 
Shifting, total, Cenozoic, cause of con­

tinental drift and volcanic belts : 
Ma,T. Y. H. 

Shifting by polar-icecap growth, theory : 
Hapgood, C. H. 

Stresses, determination from hydraulic 
fracturing data: Scheidegger, A. 
E., 4. 

Structure, phase-transition concept: 
Kennedy, G. C., 2. 

Structure fr(}m G waves and Love 
waves: Press, F. 

Thorium and uranium distribution : 
Adams, J. A. S., 1. 

United States, seismic refracti(}n, Ray­
leigh waves, structure: Ewing, 
W.M.,3. 

Washington, Puget Sound area, anom­
alous structure: Neumann, F., 2. 

Interior. 
Composition : Bullen, K. E. ; Knopotr, 

L., 1. 
Crustal andesite, origin : Wilson, 

John T., 2. 
C()nvection cells, two-phase orogenic 

cycle: Reitan, P. H. 
Core, diffraction study: Gilbert, F. 
Geophysics : Gutenberg, B., 2. 
Man tie, below oceans and continents, 

depths, surface-wave dispersion: 
Landisman, M. G. 

Conductivity mechanism: Hughes, H. 
Density difference, Northern cf. 

Southern Hemisphere: Carey, 
s. w. 

Low-velocity zone, seismic evidence : 
Takeuchi, H. 

Ollvine-spinel inversion, experi-
mental : Dachille, F., 1 ; Ring­
wood, A. E., 1, 3, 4 ; Wentorf, 
R.H.,Jr. 

Plasticity computations, deep-focus 
earthquake : Das, S. C. 

Rayleigh-wave dispersion: Dorman, 
H.J. 

Structure from G waves and Love 
waves: Press, F. 

Mohorovicic discontinuity, phase 
changes due to temperature 
changes: Lovering, J. F., 2. 

Seismic-wave information: Oliver, 
J. E., 1. 

Nuclear explosions : Carder, D. S. 
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Interior-Continued 

Structure, earthquake evidence : Bullen, 
K.E. 

Temperature. 
Crust, variations due to geosyncline 

formation: Grossling, B. F. 
General : Gutenberg, B., 2. 
Gradients, climatic effects: Lange, 

A. L., 1. 
Effect on magma formation : Uffen, 

R. J. 
Heat balance, relation to age: Cook, 

M.A. 
Heat flow, composition of mantle cf. 

chondritic meteorites : Mac-
Donald, G. J. F., 1. 

Under continents and oceans : Ken­
nedy, G. C., 2. 

Mantle, olivine-spinel inversion : Ring­
wood, A. E., 4. 

Mantle-core boundary, iron fusion curve: 
Strong, H. M. 

Measurement on sea floor, proposed 
rapid method : Bullard, E. C. 

Mohorovicic discontinuity, changes, ba­
salt-eclogite phase changes: Lov­
ering, J. F., 2. 

Pacific Ocean floor, heat flow: Von Her­
zen, R., 1. 

Rocky Mts. and Colorado Plateau, 
depth, Cenozoic uplift : Mackin, 
J.H. 

Thermal history, model studies : Mac­
Donald, G. J. F., 2. 

Thermodynamic differentiation of con­
stituents: Bennington, K. 0. 

EARTH SCIENCE. 
Study course, New York secondary 

schools: N. Y. State Bur. Sec­
ondary Curriculum Devel. 

Textbook: Finch, V. C. 
EARTH AND SPACE SCIENCE, teaching guide: 

Moss, J. H. 
EARTHQUAKES. See also Seismology; Tech­

nique, Seismologic. 
Alaska, Fairweather Range, 7/10/58: 

Tocher, D., 3. 
Lituya Bay : Powell, B. W. 
Southeastern, 7/9~10/58: Jordan, 

J. N. ; Mann, V. I. 
California, Kern County, 1952, tec­

tonics : Scheidegger, A. E., 2. 
List : Wood, H. 0. 
Los Angeles basin, regionalization 

'mapping: Richter, C. F., 1. 
Regionalization mapping: Richter, 

C. F., 1. 
San Francisco area, 1800-1957 : 

Tocher, D., 1. 
1906, pictorial account: Bron­

son, W. 
3/22/57; Bonilla, M. G. ; Cloud, 

W. K. ; Hudson, D. E.; Tocher, 
D., 2. 

Southern, minor, restudy: Richter, 
C. F., 3. 

EARTHQUAKES-Continued 
Earth's interior, structure, evidence: 

Bullen, K. E. 
Fault stress and displacement con­

ditions, types : Knopoff, L., 2. 
Fault-plane solutions, statistical analy­

sis: Scheidegger, A. E., 3. 
Focus, horizontal displacement, plastic­

ity calculations: Das, S. C. 
Intensity, distribution analysis: Neu­

mann, F., 3. 
Jamaica, 3/1/57: Versey, H. R., 2. 
Mexico, Guerrero coast, 7/28/57, 

damage, relation to soil con­
ditions : Duke, C. M. 

Michigan, 8/9/47, effect of Illinois basin 
on surface waves: Espinosa, A. F. 

Montana, Hebgen Lake area, 8/17/59: 
U.S. Coast and Geod. Survey; 
Witkind, I. J., 2. 

Nevada, western, list: Wood, H. 0. 
Wonder district, 1903, evidence: 

Slemmons, D. B. 
Oklahoma, 4/9/52, effect of Ozark dome 

on surface waves: Espinosa, A. F. 
Recording, principles: Neumann, F., 1. 
Regionalization mapping: Richter, 

C. F., 1. 
Tsunami: Filice, F. P. 
United States, eastern cf. western: Wil­

son, James T. 
Regionalization mapping: Richter, 

C. F., 1. 
ECHINODERMATA. See also Asteroidea; 

Crinoidea ; Cystoidea ; Echi-
noidea ; Holothuroidea. 

Iowa, Le Grand area, Mississippian, 
popular account: Harnack, C. 

Ophiuroidea, Ophiura graysonensis, 
Cretaceous, Texas, Austin chalk : 
Clark, D. L., 2. 

Ophiuraster burrisi, Permian, Kansas, 
Speiser shale: Hattin, D. E., 2. 

ECHINOIDEA. 
Calcite, crystallographic orientation : 

Raup, D. M., 1. 
Dendraster, Pliocene-Recent, morphol­

ogy, relation to water tur­
bulence: Raup, D. M., 2. 

Recent, skeletal magnesium and 
strontium, water temperature 
and salinity effect : Pilkey, 0. H. 

Scutellaster oregonensis, Pliocene, 
United States, Pacific coast and 
Alaska: Durham, J. W., 3. 

United States, eastern, Cenozoic: Cooke, 
c.w. 

EcOLOGY. See also Paleoecology. 
Arctic Ocean, Foraminifera, Recent : 

Green, K. E. 
Bahamas, Great Bahama Bank: Newell, 

N.D., 4. 
California, Foraminifera, Santa Cata­

lina Island, biofacies : McGlas­
'son, R. H. 
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California-Continued 
Foraminifera, Santa Monica Bay, in­

tertidal, seasonal variations: 
Reiter, M. 

Santa Monica Bay, relation to 
marine geology : Zalesny, E. R. 

Crustaceans, North America, relicts in 
proglacial lakes, relation to 
Pleistocene glaciation : Ricker, 
K.E. 

Foraminifera, Recent, mineralogy of 
tests : Blackmon, P. D. 

Louisiana, Mississippi delta, foramini­
feral assemblages : Lankford, R. 
R. ; Shepard, F. P., 2. 

Maine, pelecypods, Sagadahoc Bay 
tidal flat: Bradley, W. H., 1. 

Marine, community concept: Stevenson, 
R. Evans, 6. 

Mexico, coral reefs, Gulf of California : 
Squires, D. F., 2. 

Ostracodes, Bahfa Todos Santos, Baja 
California : Benson, R. H., 2. 

Paleontologic and stratigraphic appli­
cations, popular account: Ladd, 
H. s.,1. 

Salt marshes : Ga. Univ. Marine Inst. 
Texas, Laguna Madre-coastal bays, 

benthic biofacies, cf. late Cen­
ozoic: Parker, R. H. 

ECONOMIC GEOLOGY. For areal, see subhead­
ing Economic geology under the 
states and countries. See also 
Mineral deposits ; Mineral re­
sources ; the more important 
economic minerals. 

Aggregate for nuclear shielding, heavy 
minerals : Buie, B. F. 

Bibliography : Geol. Soc. America Bibl. 
Staff. 

Carbon dioxide gas, origin: Lang, W. B. 
Industrial rocks and minerals, classifica­

tion: Bates, R. L. 
Iron and sulfur deposition, mineralizing 

solutions: Butler, B. S. 
Liquid inclusions, composition, applica­

tions: Ames, L. L., Jr., 3. 
Magnetic susceptibility cf. composition, 

wolframite group and sphalerite : 
Spokes, E. M. 

Manganese, deep-sea nodules, occurrence 
and mining economics: Mero, J. 
L., 1. 

Sedimentary, origin : Marchandise, 
H. ; Williamson, D. R., 2. 

Metalliferous provinces and ores, clas­
sification, origin: Sullivan, C. 
J., 1. 

Metallogenic provinces, definition by 
sulfophile trace elements : Burn­
ham, C. W., 2. 

Mineral deposits, colloidal deposition : 
Angino, E. E., 1. 

Mississippi Valley type, hydrothermal 
origin : Behre, C. H., Jr., 1. 

Origin : Ohle, E. L., Jr. 

ECONOMIC GEOLOGY-Continued 
!Mineral deposits-Continued 

Origin, heavy-metals transport: Bar­
ton, P. B., Jr., 2 ; Krauskopf, 
K. B.,l. 

Sulfides as geologic thermometers ~ 
Kullerud, G., 1. 

Syngenetic vs. epigenetic : Ams­
tutz, G. C., 3. 

Mineral economics, textbook : Schanz, 
J. J.,Jr. 

Ore genesis, source-bed concept : Knight, 
C.L. 

Ore reserves, estimation : Patterson, 
J.A. 

Petroleum, origin, composition changes, 
chemical aspects : Brooks, B. T., 2. 

Origin, thermodynamic approach : 
Cieslewicz, W. J. 

Rare earths: Williamson, D. R., 1. 
Sulfide ores, origin, isotopic fractiona­

tion of sulfur: Ault, W. U., 2. 
Sulfides, massive deposits, origin : Gun­

ning, H. C.; Sullivan, C. J., 3. 
Massive deposits, origin, symposium : 

G1ll, J. E., 1. 
Textbook: Riley, C. M., 1. 
Vanadium ores, origin, reduction by 

wood and lignite, experimental: 
Pommer, A.M. 

ELEM:ENTS. See also Geochemistry ; Iso­
topes; Metals; the more impor­
tant economic elements. 

Abundances, cosmic : Suess, H. E. 
Argon, diffusion in selected minerals, ex­

perimental: Evernden, J. F., 2. 
Terrestrial economy : Turekian, K. K., 

1. 
Bibliography, geochemical distribution: 

Green, J., 1. 
Bismuth-thallium-mercury, stone me­

teorites, neutron-activation an­
alysis: Ehmann, W. D. 

Carbon, geochemistry in organic sub­
stances : Abelson, P. H., 2. 

Chlorine, silicate rocks, rapid determina­
tion : Peck, L. C. 

Distribution in coexisting mineral 
phases, Grenville gneiss : Kretz, 
R.A. 

Earth's crust, abundance, chart: Polder­
vaart, A., 1. 

Abundance, estimation problems: 
Fleischer, M., 2. 

Frequency distribution in rocks : Jizba, 
z. v. 

Geochemical table: Green, J., 1. 
Germanium, coal, spectrographic an­

alysis: Schleicher, J. A., 1. 
Concentration in coal ash: Corey, 

R. c. 
Marine geochemistry, origin of clay 

minerals : El Wardani, S. A. 
Helium, isotopic distribution in Carbo 

iron meteorite: Hoffman, J. H. 
Terrestrial economy : Turekian, K. 

K., 1. 
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ELEMENTs--Continued 
Helium in natural gas, Texas Panhan­

dle field, origin: Sakakura, A. Y. 
Isotopic composition : Suess, H. E. 
Lognormal distribution, lead in 

Canadian granite : Durovi~, S. 
Meteorites, heavy: Reed, G. W., Jr., 2. 

Troilite nodules, abundances : Nich­
iporuk, W. 

Natural compounds in hypogene depos­
its : Butler, B. S. 

Nitrogen, abundances in igneous rocks : 
Scanlan, R. S. 

Origin : Suess, H. E. 
Stellar evolution: Cameron, A. G. W. 

Radon, concentration in drill holes, 
meteorological influence : Tan­
ner, A. B. 

Rhenium, Arizona, Sun Valley mine, 
uranium association: Petersen, 
R. G., 3. 

Geochemistry: Fleischer, M., 1. 
Selenium, bibliography : Luttrell, G. W. 

New Mexico, Grants area, native: 
Sun, M.-S., 1. 

Volcanic rocks: Davidson, D. F. 
Selenium in sulfide ores: Hawley, J. E. 
Silicon, isotopic-abundance variations : 

Tilles, D. 
Strontium, determination in water, 

techniques : Horr, C. A. 
Sulfur, isotopic geochemistry : Ault, 

w. u .. 2. 
Trace, analysis by neutron activation : 

Winchester, J. W., 2. 
California, southern California batho­

lith, distribution : Sen, N. 
Chalcopyrite and sphalerite, geo­

graphic distribution, metallogenic 
provinces: Burnham, C. W., 2. 

Distribution, ore deposition, pressure­
temperature indicator: Bethke, 
P.M. 

Minnesota, Duluth gabbro complex, 
distribution: Snyder, J. L. 

Mollusk shells, recent and fossll, con­
centrations, controls: Turekian, 
K.K., 2. 

New Mexico, Central district, sulfides: 
Rose, A. W. 

Thermoluminescence, relation : An­
gino, E. E., 2. 

Utah, Bingham district, sulfides : Rose, 
A.W. 

Trace ferrides, Utah, Iron Springs 
district iron ores : Dahl, C. L. 

Water, geochemistry: Hem, J. D. 
Zirconium, igneous rocks : Chao, E. C.-T. 

Mineralogy and geochemistry : Fron­
de!, C. 

EL SALVADOR. See also Central America. 
Economic geology. 

Petroleum, Carolina area, seepage from 
volcanic rock : Hazzard, J. C. 

Ground water. 
Cenozoic volcanism, thermal and chem­

ical effects: Holting, B. 

EL SALVADOR-Continued 
Paleontology. 

Fish, poecilid, Zanj6n de Tzitzimlcu 
diatomite beds, Quaternary: 
Alvarez del Villar, J. 

Physical geology. 
General sedimentation : Gierloff-Emden, 

H.-G., 1. 
Landslides, study, m111tary aspects: 

Baker, Robert F., 1. 
Physiographic geology. 

Coastal regions : Gierloff-Emden, H.-G., 
1. 

Lempa-Jiboa Rfos coastal area : Gierloff­
Emden, H.-G., 2. 

ENGINEERING GEOLOGY. See also Mining 
geology. 

Aerial-photograph Interpretation: Lue­
der, D. R. 

Alaska, Big Delta and Fairbanks areas, 
silts: Lindholm, G. F. 

Big Delta quadrangle, western, foun­
dation problems: Williams, J. 
Ropes, 2. 

Cape Thompson area, nuclear excava­
tion site: Kachadoorian, R. 

Glennallen area, permafrost : Nichols, 
Donald R., 1. 

Matanuska Valley silts cf. Iowa loess: 
Stump, R. W. 

Point Barrow area, sediments: Carl­
son, P.R. 

Arizona, Glen Canyon dam site : Lasson, 
G. D. 

Bibliography, snow, lee, permafrost: 
U.S. Libr. Cong. SIPRE Bibl. 
Proj. 

British Columbia, Alcan tunnel, Tahtsa 
Lake-Kemano : Duffell, S., 1. 

,Building stones, properties: Hogg, W. 
A., 2. 

California, Black Butte dam site : Hall, 
B.M. 

Los Angeles County, barrier to sea­
water intrusion: Bruington, 
A. E. 

Poe Tunnel: Lydon, P. A., 1. 
San Francisco Bay, east side, founda­

tion problems, former shoreline 
features: Radbruch, D. H. 

San Francisco earthquake, 3/22/57: 
Steinbrugge, K. V. 

San Joaquin Valley, land subsidence, 
consolidation tests: Gibbs, H. J. 

Tecolote Tunnel: U.S. Bur. Reclama­
tion. 

Coastal inlets, bypassing of llttoral drift 
sand: Bruun, P. 

Connecticut, New Britain quadrangle: 
Simpson, H. E. 

Foundation engineering, importance of 
geology: Fletcher, G. A. 

Glacial-lake clays, geotechnical proper­
ties, Great Lakes region : Wu, 
T. H. 

Greenland, Tuto area, ice tunnel : 
Rausch, D. 0. 
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ENGINEERING GEOLOGY-Continued 
Highways, applied geomorphology : 

Belcher, D. J., 1. 
Symposium : Ga. Inst. Technology. 

Iowa, southeastern, till and loess, prop­
erties: Hansen, J. A., Jr. 

Kansas, highways, earth-resistivity in-· 
vestigations: Crumpton, C. F. 

Shallow geophysical prospecting : 
Wantland, D. 

Louisiana, continental-shelf deposits, 
offshore · foundation problems : 
Fisk, H. N ., 2. 

Maine, highway-location studies, aerial­
photograph analysis: Stoeckeler, 
E. G. 

Massachusetts, glacial and bedrock: 
Currier, L. W. 

Mexico, Rio Papaloapan basin, Oaxaca-· 
Veracruz, hydraulic works: Les-· 
ser-J ones, H. 

Michigan, Mackinac Bridge area : Mel-· 
horn, W. N., 1. 

Mackinac bridge-site borings : Ro­
senau, J. C. 

Mississippi Valley, lower, alluvial de­
position and soil formation: 
Kolb, C. R. 

Muskeg, measurement of bearing 
strength, relation to drainage: 
Radforth, N. W., 1. 

New Jersey, Newark area, glacial soils: 
Jumikis, A. R. 

Spruce Run dam site and reservoir: 
Widmer, K., 4. 

New York, New York City water-supply 
system: Fluhr, T. W. 

Ohio, Lake Erie shoreline, Perry Town­
ship Park, blufl' erosion : Chier­
uzzi, R. 

Ontario, Kingston area, soils: Hughes, 
G. T. 

Niagara area, rock movement : Hogg, 
A. D. 

Open-pit mines, slide prevention : Wll­
son, S.D. 

Pennsylvania, Allegheny Plateau, bed­
rock faulting in river valleys : 
Ferguson, H. F. 

Fort Pitt tunnel, north portal area, 
landslides : Ackenheil, A. C. 

Pennsylvania Turnpike, subsurface 
exploration, evaluation of ma­
chines : Shurig, D. G. 

Pittsburgh area, field trip : Philbrick, 
s. s. 

Puerto Rico, 'San Juan area: Kaye, 
C. A., 1. 

Utuado area, tunnels : Kaye, C. A., 4. 
Quebec, Moisie River valley, banded 

sediments, stablllty tests : Pryer, 
R. W. J. 

Radioactive-waste disposal : Roedder, 
E. W., 1 ; Theis, C. V. 

Rock failure, strength and elastic prop· 
erties : Wuerker, R. G. 

ENGINEERING GEOLOGY-Continued 
Rock failure--Continued 

Time-dependent deformation, labora­
tory tests : Hardy, H. R., Jr. 

Rock mechanics, symposium : Colo. 
School Mines. 

Saskatchewan, South Saskatchewan 
River Dam, Bearpaw shale prob­
lems : Ringheim, A. S. 

Seismic refraction, shallow structures, 
application: Rose, R. B. 

Soil mechanics, clay-water systems, 
mineral phase of water: Rosen­
qvist, I. T. 

Soils, strength of clay-sand-water mix­
tures, effect of grain size : Trask, 
P.D., 2. 

Tennessee, Lick Creek watershed : 
Thompson, J. R. 

Textbook : Trefethen, J. M. 
Basic physical geology : Dapples, E. 

c., 1. 
Volume estimates from contours: 

Hughes, R. J., Jr. 
Washington, Rocky Reach dam site, 

Columbia River : Swiger, W. F. 
West Virginia, proposed turnpike, elec-­

trical resistivity data cf. core 
borings : Whited, C. L. 

EOCENE. See Tertiary. 
EOLIAN ACTION. See Wind work. 
EROSION, 

Atlantic Coastal Plain, sandy flatlands, 
cycle: Rasmussen, W. C., 2. 

Blue Ridge Front, migrating Atlantic­
Gulf divide : Dietrich, R. V. 

Canada, eastern, limestone, rate : Cor­
bel, J., 1. 

Erosion-deposition processes as phases 
of continual transfer: Wilson, 
John A., 3. 

Georgia, coastal valley parallel to shore­
line: Zeigler, J. M., 1. 

Jamaica, north-central, karst area: 
Sweeting, M. M. 

Kansas, Flint Hills, Cenozoic: Frye, 
J. c., 1. 

Lava flows in valleys, inverted relief: 
Threet, R. L., 2. 

Maryland, Watts Branch, Montgomery 
County, cohesive bank: Wolman, 
M.G., 1. 

Northwest Territories, Ellef Ringnes Is­
land, Isachsen dQme, resistance 
of gypsum : Saint-Onge, D. 

Oceanic abysses : Heezen, B. C., 3. 
Ohio, Lake Erie shoreline, Perry Town­

ship Park, bluff recession : 
Chieruzzi, R. 

Rate, unequal-activity hypothesis : 
Crickmay, C. H. 

Reefs: Wiens, H. J. 
Sand, experimental abrasion, stream 

action : Kuenen, P. H. 
Semiarid areas, studies, landform 

analysis: Schumm, S. A. 
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EROSION-continued 
Slope angles, characteristic and lim­

iting: Young, Anthony. 
Slope retreat by gullying: Beaty, C. 

B., 1. 
South Carolina, coastal valley parallel 

to shoreline: Zeigler, J. M., 1. 
Stone layers in soils: Rube, R. V., 1. 
Stream, analytical model: Culling, W. 

E. H. 
Cycles, hypsometric analysis : Strah­

ler, A. N., 1. 
Entrenchment and bed load : Quinn, 

J. H., 3. 
Submarine, unconformities, ocean-cur­

rent scour: Heezen, B. C., 4. 
Unconformities in turbidite se­

quences: Crook, K. A. W., 2. 
Texas, Yoakum area, Wilcox formation 

submarine canyon, Eocene : Hoyt, 
w.v. 

United States, landscapes: Shimer, 
J. A. 

Utah, Arches National Monument: 
Threet, R. L., 3. 

Southwestern, lava flows in valleys, 
inverted relief : Threet, R. L., 2. 

Wasatch-Uinta Mts. junction: 
Threet, R. L., 1. 

Washington, channeled scablands: 
Bretz, J H., 1. 

Wind : Threet, R. L., 3. 
Wyoming, Wasatch-Uinta Mts. junc­

tion: Threet, R. L., 1. 
Wind River Range, chemical : Hem­

bree, C. H. 
ERRATICS, Alberta, Folding Mtn., let down 

from thrust sheet : Landes, K. 
K., 4. 

ESKERS. See Glacial geology. 
EURYPTERIDA, See also Arthropoda. 

Adelophthalmus sellardsi, Permian, 
Oklahoma, Fallis sandstone, Red 
Rock area: Branson, C. C., 8. 

Paleozoic, late, classification : Kjelles­
vig-Waering, E. N. 

EVAPORITES. See also Borates; Gypsum; 
Salts. 

Alberta, Peace River area, Triassic : 
Hunt, .A.. D. 

British Columbia, Peace River area, 
Triassic: Hunt, A. D. 

Deposition, early stages: Zen, E-an, 4. 
Green River formation, Colorado-Utah­

Wyoming, mineral assemblages, 
relations: Milton, C., 1. 

Manitoba, Amaranth formation, Juras­
,sic : Bannatyne, B. B. 

Southwestern, Mississippian : Mc­
Cabe, H. R. 

New Mexico, Carlsbad district: Jones, 
C.L.,l. 

Newfoundland, southwestern, Carboni­
ferous belt : McKillop, J. H. 

EVAPORITES-continued 
Primary, petroleum accumulation: 

Sloss, L. L., 1. 
Salt basins, North America: Kerr, P. 

F .. 4. 
Saskatchewan, central, Middle Devon­

ian: Edie, R. W., 1. 
Sulfur, origin, isotopic fractionation: 

.A.ult, W. U., 1. 
Thermal analysis : Kopp, 0. C. 
West Virginia, Silurian, Upper: Lud­

lum, J. C. 
Williston basin, northern, Madison 

group, Mississippian : Fish, .A.. R. 
Northern, Ordovician-Silurian: Por­

ter, J. W. 
EVOLUTION. 

Ammonoids, gastroplitan: Warren, P. S. 
Arthropods : Evans, H. E. 
,Cambrian, Early: Okulitch, V. J., 2. 
Corals, fasciculate, Mississippian: Nel-

son, S. J., 5. 
Crinoids, nonbrachiate, Early Missis­

sippian-Permian: Koenig, J. 
w.,2. 

Cystoids, Ordovician, parallel: Sinclair, 
G.W.,2. 

Darwin's origin of species, variorum 
text : Darwin, C. R. 

Earth-crust shifting theory, cause: Hap­
good, C. H. 

Elephants, popular account: Carring­
ton, R. 

Foraminifera, Globotruncanidae : Bron­
nimann, P. 

Lepidocyclinidae, E o c en e-Miocene : 
Grimsdale, T. F. 

Fossil record, evaluation since Darwin: 
Newell, N. D., 2; Romer, .A.. S., 1. 

History, forerunners of Darwin: Glass, 
H. B. 

Newton to Darwin: Greene, J. C. 
Pre-Darwin 19th century: Lovejoy, 

.A..O. 
Invertebrates, primary differentiation: 

Nicol, D. 
Life, origin: Nursall, J. R., 2; Oparin, 

.A.. I. 
Origin, free-oxygen availability: 

Nursall, J. R., 1. 
Organic compound synthesis under 

reducing conditions : Miller, S. L. 
Popular account: Pfeiffer, J. 

Life on earth, elementary account : 
MacNeil, M. G. 

Mammals, hypsodont teeth : White, 
T.E. 

Mesozoic, polyphyletic origin : Simp­
son, G. G., 3. 

Transition from reptiles, criteria : 
Olson, E. C. 

Man: Howells, W. W. 
Fossil evidence: Clark, W. E. L., 2. 
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EvOLUTION-Continued 
Natural-selection concept, history itt 

vertebrate paleontology : Wilson., 
John A., 1. 

Origin of concept : Daniel, G. E. 
Plants, bigtree forest, Cenozoic, Nevada, 

Sierra Nevada: Axelrod, D. I., 1. 
Flowering, in.sect-pollinators role: 

Leppik, E. E. 
Phylogenetic classification, evaluation 

of fossil record : Sporne, K. R. 
Psilophytes, Devonian, min.or role : 

Axelrod, D. I., 2. 
Primates and fossil man: Clark, 

W. E. L., 1. 
Reptiles, middle ear, pelycosaur tym­

panum: Botton, N., 3d, 2. 
Nasal cavities: Parsons, T. S. 

Rodents, Eocene radiation and phylog­
eny: Wood, A. E., 1. 

Tetrapods, molar cusp patterns : Ed­
.mund, A. G. 

V~rtebrates : Romer, A. S., 2. 
ExcuRSIONS. See also Guidebooks. 

Alberta, Drumheller area : Chamney, 
T. P. 

Moose Mtn. area : Bossort, D. 0. 
California, lone clay area: Kelley, 

F.R. 
Livermore-Hollister area : Geol Soc. 

Sacramento. 
Gulf Coastal Plain, central, Eocene­

Oligocene: Soc. Econ. Paleontol­
ogists and Mineralogists Gulf 
Coast Sec., L. 

Jamaica, Buff Bay, and Low Layton 
volcanic series : Robinson, E. 

Central inlier: Williams, J. B. E., 2. 
Dallas and Cane River Falls areas : 

Zans, V. A., 4. 
Kingston to Bowden, Miocene: Chubb, 

L. J., 6. 
St. Ann's Great River inlier : Chubb, 

·L. J., 5. 
'St. James and Trelawny Parishes: 

Zans, V. A., 5. 
Kentucky, Cumberland River valley, 

Cumberland County, by boat: 
Jillson, W. R., 2. 

Ohio, Columbus-Galena-Gahanna area : 
Ohio Acad. Sci. Geology Sec. 

EXPERIMENTAL INVESTIGATIONS. See alsa 
Analyses ; Spectrochemical anal­
ysis ; Spectrographic analysis ; 
Thermal analysis ; X-ray investi.­
gations. 

Akermanite, PT curve: Walter, L. S., l. 
Albite, structure changes, high-tempera.­

ture to monoclinic: Brown, ·w. 
Liddle, 2. 

Al20a-Si0.11 diagram, revision : Aramakll, 
s., 3. 

Amphibole systems : Boyd, F. R., l. 
Analcite-jadeite phase boundary : Fyf«~, 

W.S.,2. 

594526----61--25 

EXI'ERIMENTAL INVESTIGATIONS-Continued 
Analcites, solid solution: Saba, P., 1. 
Barium disilicate, polymorphism: Roth, 

R. S., 1, 2. 
Bastnaesite, synthesis: Jansen, G. J. 
Biotite, alteration to vermiculite: Bas­

sett, W. A., 1. 
Phase relations of end member : 

Wones, D. R. 
Borax-tincalconite-kernite : Giese, R. F., 

Jr. 
Borosilicates, synthesis and phase re­

lations: Eugster, H. P., 2. 
Calcite, melting in. presence of water: 

Wyllie, P. J., 3. 
Solubility : Segn.lt, R. E. 

Calcite and aragonite solution kin.etics : 
Weyl, P. K., 1. 

Carbonate systems: Goldsmith, J. R., 1. 
Carbonates, dolomitic, precipitation: 

Zeller, E. J., 2. 
Solubility in sea water : Garrels, 

R. M., 8. 
Chalcedony, conversion from solld silica : 

White, J. F. 
Chalcopyrite, resistivity cf. temperature 

measurements: Frueh, A. J., 
Jr., 2. 

Chlorite, iron, stability range : Turnock, 
A. C., 2. 

Cinnabar and metacinnabar, stability 
relations: Dickson, F. W. 

Clay minerals, water-sorption charac­
teristics: White, W. Arthur, 1. 

Cross folding : Bhattacharji, S. 
Cryptomelane, thermal transformation: 

Faulring, G. M. 
Crystal structure, layered sequences, 

X-ray diffraction effects of short­
range ordering: Chayes, F. 

Crystals with tetrahedral coordination, 
cleavage relation to bonding and 
surface structure: Wolff, G. A., 1. 

Dolomite, single crystals, deformation: 
Higgs, D. V., 2. 

Feldspar, alkall, synthetic, and alkali 
chloride solution, ton-exchange re­
action : Orville, P. M. 

Feldspar and mica, low temperature and 
!Pressure: Garrels, R. M., 7. 

Frost heaving of soil, thermal and 
hydraulic factors : Higashi, A. 

Geologic structures, models, vertical dis­
placement of homogeneous layer: 
Sanford, A. R. 

Granite and alkali feldspars, melting, 
effect of C02 : Wyllie, P. J., 5. 

Gypsum dehydration to anhydrite, 
crystal structure: Atoji, M. 

Halloysite, crystal structure, treatment 
with salt solutions : Wada, K., 
1, 2. 

Hydrous minerals, dissociation pres­
sures: Wayman, C. H. 
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ExPERIMENTAL INVESTIGATIONS-Continued 
Ice, mechanical properties: Butkovich, 

T. R.,4. 
Ilmenite, alteration, high temperature: 

Karkhanavala, M.D., 2. 
Alteration mechanism, sand cf. parent 

rock : Lynd, L. E. 
Iron, fusion curve : Strong, H. M. 
Iron oxides and silicates, redox reactions 

in metamorphism : Eugster, 
H. P., 1. 

Kaolin clays, high-temperature phases 
of minerals : Slaughter, M. 

Kaolinite, thermal dehydration rate: 
Holt, J. B. 

Kaolinite-'mullite reaction series: Brind­
ley, G. W., 3. 

Limestone, fine-grained, internal friction 
at ultrasonic frequencies : Pesel­
nick, L. 

Magmatic gas phase, composition from 
equilibrium calculations: Kraus­
kopf, K. B., 1. 

Magnetic susceptibility cf. composition, 
wolframite group and sphalerite: 
Spokes, E. M. 

Magnetite-bema tite-corundum assem-
blages : Turnock, A. C., 1. 

Magnetite-hercynlte assemblages: Tur­
nock, A. C., 1. 

Metamorphic reactions : Fyfe, W. S., 1. 
Metasomatic processes, local phase equi-

librium: Thompson, J. B., Jr., 1. 
Mg-cordierite, stability: Schreyer, W. F. 
Micas: Yoder, H. S., Jr. 
Minerals, heats of solution of grain 

sizes: Cumberlldge, J. T. 
Transformations in up-pressure direc­

tion by grinding: Dachille, F., 4. 
Monticellite, PT curve: Walter, L. S., 1. 
Montmorillonite, adsorption of organic 

molecules: Hoffman, R. W. 
Inorganic-organic cation exchange: 

McAtee, J. L., Jr., 2. 
Montmorillonoids, low-temperature de­

hydration: Crowley, M. S., 1. 
Synthetic, adsorption-desorption char­

acteristics: Gillery, F. H., 2. 
Variable exchange capacity: Koi­

zumi, M. 
Mullites and sillimanite: Aramaki, S., 2. 
Olivine-spinel inversion : Dachille, F., 1. 

Application to earth's mantle: Ring­
wood, A. E., 1, 3. 

Fayalite : Ringwood, A. E., 2. 
Forsterite synthesis: Wentorf, R. H., 

Jr. 
Organo-montmorillonite complex, heat 

effect: McAtee, J. L., Jr., 1. 
Petroleum, origin, chlorophyll, primary 

degradation: Hodgson, G. W., 2. 
Plagioclase, deformation: Borg, I. Y. 
Pyrite, optical anisotropism, polishing 

methods: Stanton, R. L., 1. 
Stability limits : Kullerud, G., 2. 

ExPERIMENTAL INVESTIGATIONS-Continued 
Pyrite-vaesite phase relations: Clark, 

L.A. 
Quartz, crystalline, amorphous transi­

tion under shock: De Carll, P. S. 
Quartz-coesite inversion : Boyd, F. R., 2. 
Rock failure, strength and elastic prop­

erties: Wuerker, R. G. 
Time-dependent deformation: Hardy, 

H.R.,Jr. 
Rock magnetizations, stress-induced, re­

lation to magnetic minerals : 
Graham, J. W., 1. 

Sand, abrasion by stream action : Kue­
nen, P. H. 

Movement, irradiated-quartz tracer, 
beach and nearshore : Inman, 
D. L. 

Sedimentary rocks, failure characteris­
tics: Robinson, L. H., Jr. 

Sediments, organic compounds, chroma­
tographic-t y p e accumulation : 
Nagy, B. S., 1. 

Seismic surface waves near point 
source : Kuo, J. T. F. 

Sepiolite-a ttapulgi te-saponi te, high-tem­
perature reactions, enstatite for­
mation: Kulbicki, G. 

Serpentine and chlorite, magnesium­
aluminum, synthesis: Gillery, 
F. H., 1. 

Shale, metastable alumina polymorph 
with structure approaching cor­
undum : Lapham, D. M., 2. 

Shell transport, partially submersed : 
Kornicker, L. S., 2. 

Silica, soluble, removal from fresh water 
entering the sea : Bien, G. S.-N. 

Silica-structure phases : Dachille, F., 2. 
Soils, engineering, strength of clay­

sand-water mixtures, effect of 
grain size: Trask, P. D., 2. 

Spessartite, synthetic, replacement of 
aluminum by iron : Geller, S., 2. 

Stannite series: Koucky, F. L., Jr. 
Streams, abrasion, Lookout formation 

samples, Georgia: Fagan, J. M. 
Channels, size and shape controls in 

sand : Wolman, M. G., 2. 
Sediment load and bed configuration, 

effects on friction factor: Vanoni, 
V.A. 

Strontium, coprecipitation with calcite 
and aragonite : Oxburgh, U. M. 

Sulfides, copper, high temperature: 
Meikle, B. K. 

Origin: MacDougall, J. F. 
Oxidation, electrochemical: Sato, 

M., 2. 
Rapid-cooling: Lyon, R. J. P., 2. 
Solid diffusion and volatility : Gill, 

J.E., 2. 
Systems, geologic thermometers: Kul­

lerud, G., 1. 
Systems, Ag2S-Bi2Ss-PbS: Van Hook, 

H.J. 
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EXPERIMENTAL INVESTIGATIONS-continued 
Systems-Continued 

Albite, low- and high-temperature : 
Ferguson, R. B., 1. 

Albite-nepheline-water: Saha, P., 2. 
Ba0·2Si0r2Ba0·3Si02 : Roth, R. S., 

2. 
CaaAl2(Si04):r-Gd8F~(Fe04)a: Geller, 

s., 4. 
CaaA12(SiO,):rY8Fel!(FeO,Ja: Geller,, 

s., 4. 
CaCO:rCOrH20, solubility : Ellis, A .. 

J.,3. 
CaCO:r-MgCOs-FeCOs, join CaM,g; 

(C08 ) 3-CaFe(C03 ) 2 : Rosenberg,. 
P.E. 

CaCO:r-MgCOs-MnC03 : Goldsmith, 
J.R.,2. 

Calcite-dolomite in sea water:: 
Kramer, J. R. 

CaO-Al20rSi02, mullite-corundum 
boundary : Aramaki, S., 1. 

CaO-COrH20 : Wyllie, P. J., 2, 3. 
Join calcite-portlandite: WylUe, 

P. J., 6. 
Ca0-Fe0-Fe20 3-Si02: Ph1llips, B. 
Ca0-H20, melting of portland.ite: 

Wyllie, P. J., 4. 
Ca0-Mg0-~08-Si02, join grossular­

ite-pyrope: Chinner, G. A. 
Ca0-Si02-H20, compound 6Ca0 · 

3Si02·H20: Dent Glasser, L. S. 
C09-~0, solubility at high tempera-

tures : Ellis, A. J ., 1. 
Cu2S-Fe30 4 : MacDougall, J. F. 
Cu2S-FeS : MacDougall, J. F. 
Fe-Ni-S: Clark, S. P., Jr., 2. 
Fe20 3-H20, hematite-goethite bound-

ary : Schmalz, R. F. 
Fe20 3-Ti02, subsolidus: Karkhana­

vala, M. D., 1. 
FeS-ZnS, geologic thermometer : 

Skinner, B. J., 1. 
Forsterite-diopside-silica-albite, join 

protoenstatite - diopside - albite: 
Schairer, J. F. 

Iron oxlde-Cr20 8-Si02 : Muan, A., H. 
Iron oxide-titanium oxide: Mac Ches­

ney, J. B., 1, 2. 
Ka0-Al20 3-Si02-H20: Remley, J. J·. 
Lime-magnesia-silica-C02 : Waltell', I •. 

s., 2. 
Manganese oxide-silica : Muan, A., 2. 

In air : Muan, A., 1. 
Mg2Ge04-Mg2Si04 : Dachille, F., 1. 
Mg0-AI:P3-Si02, mullite-corundum 

boundary : Aramaki, S., 1. 
MgO-Ge02, cf. silicate: Robbins, C. R. 
Mn3Al2 (Si04 ) 3-Y3Fe2 (Fe04 ) 3 : Geller, 

s.,4. 
Mn-0-0H : Klingsberg, C. 
NaCI-~0 : Walter, L. S., 3. 
N~C08-NaHC03-C02-H20: Ellis, .A .. 

J., 2. 
Na20-AbOa-Si02, role of beta alumina: 

Pablo-Galan, L. de. 

ExP.IllRIMENTAL INVESTIGATIONS-Continued 
Systems--Continued 
Na3P04-CaC03-~0: Ames, L. L., 

Jr., 2. 
Ni-As-S : Yund, R. A. 
Ni-S : Kullerud, G., 3. 
Pyrrhotite-pyrite: Arnold, R. G. 
Si02-H20 : Kennedy, G. C., 3. 
Th02-Si02 : Harris, L. A. 
ZnS-H2S-H20 : Barnes, H. L., 3. 

Thermoluminescence, calcite, impurity 
effects: Medlin, W. L.,l. 

Thrusting, mechanics of large over­
thrusts, pressures in fluid-filled 
porous solids : Hubbert, M. K. 

Tilleyite, synthesis and stabil1ty: 
Harker, R. I. 

Tobermorite, dehydration: Taylor, H. 
F.W. 

Tridymite-cristobalite relations: Roy, 
D.M. 

Uvarovite: Glasser, F. P. 
Vanadium, origin of ores, reduction by 

wood and lignite: Pommer, A. M. 
Water, pressure-volume-temperature re­

lations: Bolser, W. T. 
Weathering, hydrothermal conditions, 

factors: Hawkins, D. B., 2. 
Zeolites, adsorptive powers: Breck, 

D.W. 
Lithium: Ruiz-Menacho, C. 
Stability : Hoss, H. 

Zinc sulfide, solubility in water at high 
temperatures: Ellis, A. J., 4. 

Exl'LORATION. See also Geochemical investi­
gations ; Geophysical investiga­
tions ; Technique. 

Alaska: Belcher, D. J., 2. 
Manual, short course: Anthony, L. M. 

Canada, geological, helicopter Oopera­
tions : Canada G. S., 64. 

Techniques, symposium : Huston, C. C. 
Elementary geology: Anderson, D. Lor­

raine. 
Manitoba, northern, status : Godard, 

J.D. 
Manual, short course: Anthony, L. M. 
Mexico, Las Truchas iron district, Mi­

choacan : Mapes Vdzquez, E. 
Uranium, handbook : Antunez Eche­

garay, F. 
Mineral resources at great depths, pos­

sibilities : Foose, R. M. 
Northwest Territories, Mackenzie Dis­

trict, southwestern, helicopter : 
Canada G. S., 64. 

Ore deposits, anomalous structure : Aho, 
A.E.,1. 

Geologic association : Sullivan, C. 
J., 2. 

Saturation prospecting: Riley, C. 
Geochemical: Warren, H. V., 2. 
Geophysical : Smell1e, D. W. 
Symposium: Canadian Inst. Mining 

and Metallurgy. 
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ExPLORATION-Continued 
Petroleum, geologic interpretation prob­

lems: Guzm§.n Jim~nez, E. J. 
Photogeology, role in planning: Hogg, N. 
Quebec, mining properties : Quebec Dept. 

Mines. 
Uranium: Cornwell, E. D. 

FACIES. 
Alberta, Bow Valley area, Carboniferous, 

diachronism : Drummond, J. M. 
Cretaceous, Lower, foothills cf. plains 

area: Glaister, R. P. 
Drumheller area, Upper Devonian, 

reef cf. off-reef: Kirker, W. P. 
Nisku formation, Devonian: Har­

greaves, G. E. 
Woodbend group, Devonian, interreef 

deposits, resistivity study : Mc­
Crossan, R. G. 

Appalachian basin, Pennsylvanian-Perm­
ian: Arkle, T., Jr., 1. 

Bioherms: Lewis, P. J. 
Colorado, Cretaceous : Rocky Mtn. 

Assoc. Geologists. 
Front Range foothills, Lytle and 

South Platte formations, Creta­
ceous: Waage, K. M., 3. 

Indiana, Columbus area, Devonian bio­
hermal microfacies : Carozzi, A. 
v., 2. 

Wabash reef, Silurian microfacies: 
Carozzi, A. V., 1. 

Limestone, stratigraphic traps: Edie, 
R. W., 3. 

Louisiana, chenier plain, cf. shoestring 
sands: Byrne, J. V. 

Mississippi delta, modern : Shepard, 
F. P., 2. 

Metamorphic, mineral assemblages and 
stability : Fyfe, W. S., 1. 

Michigan, Michigan basin, Middle De­
vonian: Briggs, L. I., Jr. 

Montana, Lombard facies of Big Snowy 
group, Mississippian : Blake, 
0. D. 

Northeastern, Mission Canyon bio­
herms, Mississippian: Lewis, 
P. J. 

New Mexico, Sacramento Mts., Labor­
efta formation, Permian: Otte, 
C., Jr., 2. 

New York, Finger Lakes region, Upper 
Devonian : Sutton, R. G., 1. 

Northwestern, Cobourg limestone, Or­
dovician : Lippitt, L. 

North Dakota, Jurassic-Cretaceous 
boundary, subsurface : Hansen, 
D. E. 

Northwestern, Madison group, Mis­
sissippian : Anderson, S. B. 

Oklahoma, Ouachita Mts. : Tomlinson, 
c. w., 1. 

Wichita Mts., north flank, Pennsyl­
vanian, source-rock variations: 
Edwards, A. R. 

FACIES-Continued 
Ontario, southern, Cobourg limestone, 

Ordovician : Lippitt, L. 
Pennsylvania, Bucks County, Newark 

group, Triassic : McLaughlin, 
D. B. 

Saskatchewan, central, Middle Devonian 
reefs : Edie, R. W., 1. 

Texas, central, Edwards limestone : 
Nelson, H. F. 

Textural data, multiple-regression 
analysis : Lippitt, L. 

United States, Anadarko basin, north­
ern, Morrow series : Abels, T. A. 

Midcontinent, Permian, cyclic: Im­
brie, J., 1. 

Western, Phosphoria-Park City-Shed­
horn formations: McKelvey, V. 
E., 1. 

Utah, Phosphoria formation, Permian : 
Cheney, T. M. 

Uinta Basin, western, Green River 
and lower Uinta formations, Eo­
cene : Picard, M. D., 1~ 

Western, Chainman formation, Mis­
sissippian : Sadlick, W., 3. 

Williston basin, Mississippian carbonate 
rocks, effects on fluid migration : 
Thames, C. B., Jr. 

Wyoming, east-central, Mesaverde for­
mation, Cretaceous : Barwin, 
J. R. 

FAULTS AND FAULTING. See also Lineaments; 
Lineation ; Thrusts and thrust­
ing. 

Alaska, Chichagof Island, northwest­
ern : Rossman, D. L., 2. 

Denali fault: St. Aman.d, P. 
Fairweather fault, earthquake, 

7/10/58: Tocher, D., 3. 
Melozitna quadrangle: Cass, J. T., 5. 

Alberta, Disturbed belt, theories : Cho­
quette, A. L. 

Lake Athabasca area: Godfrey, J. D. 
Rocky Mts., foothills: Fox, F. G. 

Analysis, vertical displacement of 
homogeneous rock layer : San­
ford, A. R. 

Arctic Ocean floor : Hope, E. R. 
Arizona, Basin and Range province : 

Wilson, Eldred D., 4. 
East Sierrita area: Lacy, W. C. 
Empire Mts. : Galbraith, F. W., 3d, 1. 
Tucson Mts., Saginaw area: Kinni-

son, J. E., 2 .. 
Arkansas, Boston Mts.: Quinn, J. H., 2. 

Cecil gas field : Mock, F. W. 
Fayetteville area: Jackson, K. C., 1. 

British Columbia, Cordillera: White, 
W. Harrison. 

Flathead area: Canada G. S., 28. 
Salmo lead-zinc area: Fyles, J. T. 
Vernon area: Jones, A. G. 
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FAULTS AND FAULTING-Continued 
California, Corona South quadrangle: 

Gray, C. H., Jr. 
Death Valley, Black M ts., turtleback : 

Drewes, H. D. 
Elsinore fault system : Engel, R. L. H. 
Little ISan Bernardino Mts.: Pruss, 

D. E. 
Little San Bernardino-Orocopia Mts. 

area : Oesterling, W. A. 
Owens Valley, 1872 earthquake, left·· 

lateral movement: Gianella, V. 
P., 1. 

San Andreas fault, Cenozoic move-· 
ment: Oakeshott, G. B. 

Displacement measured by MioeenE! 
molluscan provinces: Hall, C .. 
A., Jr., 3. 

Hollister area, creep: Tocher, D., 4 .. 
Popular account: Gems & Minerals .. 
San Francisco Peninsula, Pleisto·· 

cene offset : Smith, D. D. 
San Jacinto-Elsinore area: Calif .. 

Dept. Water Res. Div. Res. Plan., 
1. 

Santa Lucia Range, Church Creek­
Willow Creek faults : Dickinson, 
1W.R. 

Soda 1\Its., northeastern : Grose, L. T. 
Tecolote Tunnel : U.S. Bur. Recla.ma­

tion. 
Torrance-Santa Monica area : Poland, 

J. F., 1. 
Canada, west Canadian basin, Paleo­

zoic : Sikabonyi, L. A. 
Western: Charlesworth, H. A. K. 

Caribbean Sea, banks, parallel to Brit­
ish Honduras coast, fault origin: 
Vermeer, D. E. 

Classification and nomenclature, slip­
based and separation-based : 
Crowell, J. C., 2; Hill, M. L·. 

Colorado, Blanca Peak area : Kasabach, 
H. F. 

Canon City embayment : Marshall, 
G. L., Jr. 

Chicago Creek area, Tertiary: Harri­
son, J. E. 

Golden fault : Boos, C. M. 
Huerfano Park area, Laramide revo­

lution: Johnson, Ross B. 
Perry Park : Ellis, C. H. 
Salt anticline region: Jones b, R. W. 

Connecticut, Middletown quadrangle : 
Lehmann, E. P. 

Direction, deep-focus earthquakes, plas.­
ticity computations : Das, S. C'. 

Earthquake initiation, stress and dis­
placement conditions, types : 
Knopoff, L., 2. 

Foothills, structure and dynamics: 
Dahlstrom, C. D. A. 

Georgia, Towaliga fault : Grant, W. H .. , 
2. 

FAULTS AND FAULTING-Continued 
Idaho, Elk City region : Reid, R. R., 1. 

North Fork quadrangle: Anderson, 
A. L. 

Snake River Plain, northern bound­
ary, late Cenozoic: Malde, H. E., 
2. 

Illinois, Des Plaines area: Emrich, G. H. 
Southeastern : Ill. Geol. Soc. 
Union County, northern, sulfide min­

eralization: Desborough, G. A., 1. 
Indiana, Mt. Carmel fault region : Mel­

horn, W. N., 2. 
Kentucky, Big Four fault system: Har­

din, G. C., Jr. 
Manitoba, Elbow-Heming Lakes area: 

McGlynn, J. C. 
Mechanics, large overthrusts, pressures 

in fluid-filled po·rous solids : Hub­
:bert, M. K. 

Mexico, Saltillo area, Coahuila, Parras 
basin : Weidie, A. E. 

San Rafael sulfur mine, San Luis 
Potosi, volcanic chimney : Gon­
zalez Reyna, J., 1. 

Santa Barbara district, Chihuahua, 
veins: Scott, J. B. 

Mississippi Valley, upper, lead-zinc dis­
trict: Heyl, A. V., Jr., 1. 

Montana, Flathead Range: Woodward, 
Lee A. 

Gravelly Range, northern: Hadley, 
J. B., 2. 

Hebgen Lake area: U.S. Coast and 
Geod. Survey. 

Lincoln County, western: Johns, 
W.M. 

Sixteenmile area : Robinson, G. D., 1. 
South Moccasin Mts. : Miller, Richard 

N. 
Sun River Canyon area: Mudge, 

M. R., 3. 
Western: McMannis, W. J. 

Nevada, Bare Mtn. : Cornwall, H. R. 
Basin and Range province, Hazen to 

Austin, gravity study: Thomp­
son, G. A., 1. 

Candelaria mining district : Page, 
B. M., 1. 

Gold King fault: Slemmons, D. B. 
New Mexico, Sacramento Mts., west 

escarpment: Pray, L. C. 
Sangre de Cristo Mts., southern : Pan­

handle Geol. Soc., 2. 
New York, Kalkberg Ridge and Fuyk 

Valley anticline: Taylor, M. H., 
Jr. 

Rockland County, Palisades: Thomp­
son, H. D. 

Oklahoma, Ouachita 1\Its. : Hendricks, 
T. A. 

Ouachita-Arbuckle junction: Flawn, 
P. T., 4. 

Pawnee County: Greig, P. B., Jr. 
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FAULTS AND FAULTING-Continued 
Ontario, Falconbridge Township, Sud­

bury district: Thomson, J. E., 1. 
Gripp Lake area : Langford, F. F. 
Timiskaming region : Wilson, M. E. 

Oregon, south-central, Tertiary basalt 
flows: Donath, F. A. 

Pennsylvania, Allegheny Plateau, bed­
rock faulting in river valleys : 
Ferguson, H. F. 

Bucks County, Paleozoic areas : 
Willard, B., 2. 

Triassic area: McLaughlin, D. B.. 
Central, Appalachian front: Dort, W., 

Jr., 2~, 
Doylestown area, Triassic basin : 

Zietz, I., 3. 
Puerto Rico, Tertiary orogeny : Kaye, 

C. A., 1. 
Transcurrent: Berryhill, H. L., Jr., 2. 

Quebec, Fancamp Lake fault : Holmes, 
s. w. 

Timiskaming region : Wilson, M. E. 
Rocky Mts., Rocky Mtn. Trench : Leech, 

G. B. 
Saskatchewan, Avonlea area: Haites, 

T. B., 2. 
Beaverlodge area, St. Louis-ABC 

faults, 80° bend : Chamberlain, 
J. A. 

Submarine fractures, displacement meas­
urement: Vacquier, V. 

Tennessee: Luther, E. T. 
Texas, Balcones fault zone: Boyd, C. E. 

Balcones fault zone, Medina County: 
Holt, C. L. R., Jr. 

Grayson County : Bradfield, H. H., 1. 
Karnes County, coastal: Eargle, D. H., 

1. 
Marathon basin, Haymond boulder 

beds : Hall, W. Ellis. 
Ouachita-Arbuckle junction: Flawn, 

P. T., 4. 
United States, landscapes: Shimer, J. A. 
Utah, Bismark Peak quadrangle: Foster, 

J. M. 
Central: Proctor, P. D., 2. 
.Chalk Creek-Evanston fault zone: 

Eardley, A. J., 1. 
Fivemile Pass-northern Boulter Mtn. 

area: Proctor, P. D., 3. 
Mt. Nebo-Salt Creek area: Johnson, 

K. D. 
Needle Range: Gould, W. J. 
Pavant Range, southern, block : 

Crosby, G. W., 2. 
Salt anticline region: Jonesb, R. W. 
Sheeprock Mts.: Cohenour, R. E. 
Silver Lake Flat area: Burge, D. L. 
Thomas Range fluorite district: 

Staa tz, M. H. 
Uinta Mts. : Ritzma, H. R., 2. 
Wasatch fault: Bissell, H. J., 6. 
Wasatch Mts., Provo area: Baker, 

A.A. 
West Portal-Soldier Summit area: 

Walton, P. T. 

FAULTS AND FAULTING-Continued 
Vermont, Elizabeth copper mine: How­

ard, P. F. 
Taconic Range, north end : Zen, 

E-an, 1. 
Vertical displacement measured from 

raerial photographs : Elliott, 
D. H. 

Virginia, Blacksburg-Shawsville area: 
.Deaton, J. B. 

Saltville fault, drill-hole data: Nelson, 
W.A.,1. 

Washington, Mt. Stuart area: Pratt, 
IR. M. 

Wyoming, Bighorn Mts., northern: 
Osterwald, F. W., 2. 

,Chalk Creek-Evanston fault zone: 
Eardley, A. J., 1. 

Teton Range : Bradley, C. C. 
Yellowstone National Park area, post­

glacial movement: Love, J.D., 2. 
Yukon, Tintina Valley: Aho, A. E., 2. 

FELDSPAR. 
Albite, chessboard twinning, origin : 

Starkey, J. 
Structure changes, high-temperature 

to monoclinic : Brown, W. Lid­
dle, 2. 

Low- and high-temp·erature : Fer­
guson, R. B., 1. 

Alkalic, crysta111zation sequence and 
ore deposition : Kuellmer, F. J., 2. 

Melting experiments, effect of C02: 
Wyllie, P. J., 5. 

Optical classification: Hewlett, C. G. 
Stablllty, charge balance in crystal 

.structure : Ferguson, R. B., 1. 
Synthetic, ion-exchange reaction with 

alkali chloride solution : Orville, 
P.M. 

California, East Shasta copper-zinc 
district, albite, metasomatic 
origin: Albers, J. P. 

Clastic, staining : Hayes, J. R. 
Massachusetts, Salem area, granite­

iSYenite complex, compositions: 
Toulmin, P., 3d . 

Montana, Boulder batholith, perthite, 
origin, replacement of plagio­
clase : Robertson, F. S. 

Perthites, orthoclase and microcline: 
Smith, J. V., 3. 

Unmixing from homogeneous state : 
Kuellmer, F. J., 1. 

Plagioclase, antiperthitic, origin: Sen, 
S. K. 

Deformation, experimental: Borg, 
I. Y. 

Identification by fusion: Dawson, 
K. R. 

Potassium content cf. temperature of 
formation : Sen, S. K. 

Structure, heat-treatment effect on 
superstructure, relation to lat­
tice-angle changes: Brown, W. 
Liddle, 1. 
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FELDSPAR-Continued 
Popular account : Tilden, P. M., 1. 
Potassium, optical properties, relation 

to composition and structure : 
Hewlett, C. G. 

. Polymorphism: Smith, J. V., 3. 
Trace-lead content, relation to ore 

deposits: Slawson, W. F. 
Potassium oxide determination, X-ray 

emission cf. flame photometer : 
Emerson, D. 0., 1. 

Saskatchewan, Precambrian microcllne 
1and orthoclase : Smith, J. R. 

Virginia, Goochland County, adularia, 
moonstone: Sinkankas, J., 2. 

Weathering, alteration to micaceous 
minerals : DeVore, G. W., 1. 

Weathering experiments, adularia: Gar­
;rels, R. M., 7. 

Zoning, oscillatory, crystallization: 
Boone, G. M. 

FENCE DIAGRAMS. See also Block diagrams; 
<Geologic formations, lists, sec­
tions, tables. 

Alaska, Anchorage area, Quaternary: 
Miller, R. D., l. 

Arizona, Chinle formation, Triassic: 
Cooley, M. E., 1. 

Florida, Cenozoic : Purl, H. S., 2. 
Land-pebble phosphate district, Eo­

cene-Pleistocene: Cathcart, J. B. 
West-central, Cenozoic: Ketner, K. B. 

Kansas, Neodesha-Fredonia area, Platts­
burg bank, Pennsylvanian : Har­
baugh, J. W., 2. 

Wabaunsee County, Pennsylvanian­
Permian : Mudge, M. R., 2. 

New Mexico, west-central, Mesozoic: N. 
Mex. Geol. Soc. 

United States, Cord1lleran region, Mis­
sissippian-Permian : Bissell, H. 
J., 5. 

Utah, central, Paleozoic formations: 
Foster, J. M. 

FIELD CONFERENCES, organization: Fentress, 
G. H. 

FIELD HANDBOOK, petrology: Butler, G. M. 
FISHES. See Pisces. 
FLINT. See Chert. 
FLORIDA. 

Bibliography, ground water: Unklesbay, 
A.G.,1. 

Guidebook, Cenozoic type localities : 
Purl, H. S., 2. 

Magnetic investigation, regional, cf. 
gravity trends: King, E. R., 2. 

Economic geology. 
Petroleum, Sunniland field : Purl, H. 

s., 1. 
Phosphate, land-pebble district: Cath­

cart, J. B. 
Sediment concentrations, effect of bird 

rookeries, southern: Lund, E. 
H.,1. 

West-central: Carr, W. J. ; Ketner, 
K.B. 

FLORIDA-Continued 
Economic geology-Continued 

Uranium, land-pebble phosphate dis­
trict : Cathcart, J. B. 

Geologic maps • 
Surficial : Purl, H. S., 2. 
West-central: Carr, W. J. 

Ground water. 
Artesian wells: Hendry, C. W., Jr. 
Bibliography: Unklesbay, A. G., 1. 
Biscayne aquifer, salt-water intrusion, 

cyclic, southeastern: Kohout, F. 
A.,2. 

Lake Istokpoga and Lake Placid areas, 
hydrology, effect of proposed 
drainage canal: Kohout, F. A., 1. 

North-central peninsula, lakes, origin: 
Pirkle, E. C., Jr. 

Oakland Park area : Sherwood, C. B., 
Jr. 

Polk County, northwestern: Stewart. H. 
G., Jr. 

Ruskin area, artesian : Peek, H. M. 
Historical geology. 

Bone Valley formation, Pliocene, drill­
core data: Cathcart, J. B. 

Cenozoic, type localities : Purl, H. S., 2. 
West-central: Ketner, K. B. 

Land-pebble phosphate district, Eocene­
Pleistocene, drill-core data: Cath­
cart, J. B. 

Polk County, northwestern, Cenozoic 
aquifers: Stewart, H. G., Jr. 

Ruskin area, Eocene-Pleistocene: Peek, 
H.M. 

Tertiary, middle, west-central: Carr, 
W.J. 

Mineralogy. 
Quartz crystals and chalcedony in fos­

sil coral, Ballast Point, simul­
taneous deposition : Lund, E. 
H.,2. 

Titanium-bearing beach sands, ilmenite 
alteration: Bailey, S. W. 

Paleontology. 
Amphibians, Orange Lake area, Pleis­

tocene: Holman, J. A., 3. 
Williston area, Illinoian Pleistocene : 

Holman, J. A., 1. 
Bat, Reddick area, Pleistocene: Gut, 

H.J. 
Birds, Arredondo member of Wicomico 

formation, Pleistocene, Williston 
area : Holman, .J. A., 2. 

Rock Spring Run, Pleistocene: Wool­
fenden, G. E. 

Wicomico formation, Pleistocene, Ar­
redondo area: Brodkorb, W. P., 1. 

Carnivore, Leptarctus, Miocene, middle 
ear: Olsen, S. J., 3. 

Cenozoic, lists, west-central: Ketner, 
K.B. 

Type localities : Purl, H. S., 2. 
Fish, beryciform, Marianna limestone, 

Oligocene : Dunkle, D. H. 
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FLORIDA-Continued 
Paleontology-Continued 

Insects, Vero Beach, Pleistocene : 
Young, F. N. 

Mammals, Arredondo member of Wicom­
ico formation, Pleistocene, Wil­
liston area : Holman, J. A.., 2. 

Cenozoic, popular account: Olsen, S. 
J., 1. 

Ordovician-Silurian black shales, sar­
gassoid microfossil assemblage : 
Schopf, J. M., 2. 

Porpoise, Bartow area, Miocene: Kel­
logg, R. 

Reptiles, Orange Lake area, Pleisto­
cene : Holman, J. A., 3. 

Williston area, Illinoian Pleistocene : 
Holman, J. A., 1. 

Rodent, Vero Beach, Pleistocene: Bader, 
R. S., 1. 

Tertiary, middle, west-central, lists : 
Carr, W. J. 

Turtles, Pleistocene, Marion County : 
A.uffenberg, W., 1. 

Petrology. 
Biscayne-Florida Bays, Quaternary sed­

iments : Titus, F. B., Jr. 
Carrabelle area, nearshore sediments : 

Vause, J. E., Jr. 
Cenozoic, residual vs. depositional ori­

gin, west-central : Ketner, K. B. 
Port St. Joe-Apalachee Bay, nearshore 

sediments: Tanner, W. F., Jr., 6. 
Sandstone and shale, Ordovician-De­

vonian, borings, northern : Car­
roll, D., 7. 

Summit conglomerates, Cretaceous and 
Recent, potential oil traps: 
Banks, J. E. 

Tertiary, middle, west-central: Carr, 
w. J. 

Physical geology. 
Continental slope, southwestern: Jor­

dan, G. F. 
Tectonic provinces, Paleozoic relations 

to Appalachian and Ouachita 
Mts. : King, E. R., 2. 

Tertiary, middle, west-central : Carr, 
w. J. 

Physiographic geology. 
Continental slope, Gulf of Mexico : Jor­

dan, G. F. 
Lake Tsala Apopka and Withlacoochee 

River, geomorphic history : 
White, W. Alexander. 

North-central peninsula, lake region: 
Pirkle, E. C., Jr. 

Ruskin area, Pleistocene terraces and 
shorelines : Peek, H. M. 

FLUORESCENCE, 
Geologic applications : Riecker, R. E. 
Minerals, list, with colors : Riecker, R. E. 

FLUORITE. 
Illinois, physical and chemical environ­

ments: Nackowski, M. P., 2. 

FLUORITE-Continued 
Kentucky, Big Four fault system, Crit­

tenden County : Hardin, G. C., Jr. 
Physical and chemical environments: 

Nackowski, M.P., 2. 
Mississippi Valley type deposits, hydro­

thermal origin : Behre, C. H., Jr., 
1. 

Origin: Ohle, E. L., Jr. 
l\fontana: Ackerman, W. C., 1. 
New Mexico, Lincoln County, possibili­

ties : Griswold, G. B. 
Utah, Juab County: Nackowski, M. P., 

1. 
Spors Mtn., uraniferous: Staatz, 

M. H. 
FOLDING. 

Alberta, Rocky Mts., foothills : Fox, 
F. G. 

Arctic Ocean floor : Hope, E. R. 
Arizona, East Sierrita area: Lacy, W. C. 

Southern, Laramide : Lutton, R. J., a 
Arkansas, Boston Mts. : Quinn, J. H., 2. 

Washington County, southwestern: 
Jackson, K. C., 2. 

British Columbia, Fernie area, first­
order nappe : Henderson, G. G. 
L., 1. 

Salmo lead-zinc area: Fyles, J. T. 
Vernon area: Jones, A. G. 

Colorado, Chicago Creek area, Pre­
cambrian: Harrison, J. E. 

Cross folding, theoretical and experi­
mental: Bhattacharji, S. 

En echelon: Campbell, James D. 
Idaho, Elk City region, double axial­

plane : Reid, R. R., 1. 
Manitoba, Elbow-Heming Lakes area : 

McGlynn, J. C. 
Mechanics, o'perational: Kelley, V. C., 4. 
Minnesota, Cuyuna district, North 

range : Schmidt, R. George. 
Mississipp-i Valley, upper, lead-zinc dis­

trict : Heyl, A. V., Jr., 1. 
Montana, Flint Creek Range, northwest 

flank : McGill, G. E. 
Sun River Canyon area : Mudge, 

M. R., 3. 
Nonparallel folds, classification, delinea­

tion, and measurement: Mertle, 
J. B., Jr., 1. 

North Carolina, Albemarle-Denton 
quadrangles : Carolina Geol. Soc. 

Northwest Territories, diapiric, Hay 
River canyon: DeWit, R. 

Oklahoma, Velma oil field, subsurface, 
recumbent: Chenoweth, P. A.., 5. 

Pennsylvania, Berks-Lebanon Counties, 
nappe : Gray, C., 2. 

Bucks County, Triassic area: Mc­
Laughlin, D. B. 

Petrofabric analysis by quartz dia­
grams: Jones, K. A., 2. 

Quebec, Causapscal area, east half: 
Stearn, C. W. 

Superposed on tectonltes, geometry : 
Weiss, L. E. 
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FOLDING--Continued 

Utah, central: Proctor, P. D., 2. 
Fivemile Pass-northern Boulter Mtn. 

area: Proctor, P. D., 3. 
Needle anticline and syncline: Gould, 

w. J. 
West Portal-Soldier Summit area: 

Walton, P. T. 
Vermont, eastern: Murthy, V. R., 1. 

Elizabeth copper mine : Howard, P. F. 
Mt. Mansfield quadrangle : Christman, 

R. A.,2. 
St. Johnsbury quadrangle, refolding : 

Hall, L. M. 
Wyoming, Beartooth Mts., Gardner 

Lake area : Harris, R. L., Jr. 
Bighorn Mts., northern : Osterwald, 

F. W., 2. 
FOOTPRINTS, Bee Tracks and trails. 
FORAMINIFERA. 

AcervuZina Zinearis, Eocene, West Indies, 
St. Bartholomew, cf. Indo-Pa­
cific region : Hanza wa, S. 

Arctic Ocean, continental shelf-central 
basin, Quaternary : Ericson, D. 
B.,2. 

Continental shelf-central basin, Re­
cent: Green, K. E. 

Bibliography : Todd, R. 
Nonfusullnid, Paleozoic: Toomey, D. 

F. 
Bibliography and index : Thalmann, H. 

E.,4. 
California, Coast Ranges, early Terti­

ary: Mallory, V. S. 
Santa Catalina Island, biofacies, 

ecology : McGlasson, R. H. 
Santa Monica Bay, ecology, inter­

tidal, seasonal variations: Reiter, 
M. 

Ecology, relation to marine geology: 
Zalesny, E. R. 

Stanford University campus, Creta­
ceous : Graham, J. J. 

Temblor formation, Miocene: Garri­
son, Lowell E. 

Catalog: Ellis, B. F., 1. 
Classification and nomenclature: Hof­

ker, J., 2. 
OoskinoZina floriilana~ Eocene, Mexico, 

Yucatan, index fossil: Bonet, F. 
Cuba, larger, Eocene-Oligocene : Hewitt, 

P.C. 
Discocyclina (DiscocycZina), Paleocene­

Eocene, North America, species 
and distribution: Cole, W. S. 

Eponiiles, classification : Hofker, J., 2. 
Fusullnidae, Mississippian-Permian, Ne­

vada : Rich, M. 
Pennsylvanian, Early, Illinois-Ken­

tucky, southern Illinois basin: 
Thompson, M. L. 

Texas, central, Strawn series, up­
per: Stewart, W. J. 

Marble Falls limestone : King, W. 
Edward. 

FORAMINIFERA-Continued 
Fusulinidae-Continued 

Pennsylvanian-Permian, New Mexico, 
Sacramento Mts. : Otte, C., Jr., 1. 

South Dakota, Minnelusa forma­
tion, Black Hllls: Jennings, T.V. 

Utah, Oquirrh formation and Durst 
group, correlations: Sadlick, W., 
2. 

Permian, Texas, Wolfcamp series, 
Glass Mts.: Ross, C. A. 

Washington, northwestern: Dan­
ner, W. R. 

Permian zoogeography, climatic zona­
tion: Stehli, F. G. 

GZobigerina vachyilerma, coiling habit, 
Cenozoic correlation, California : 
Bandy, O.L. 

Colling habit, Pleistocene isothermal 
guide : Ericson, D. B., 1. 

GZobigerina seminolensis~ Cretaceous, 
Oklahoma, Criner Hills, in Penn­
sylvanian : Branson, C. C., 9. 

Globigerinidae, natural taxonomy: Hof­
ker, J., 1. 

Globotruncanidae, taxonomy : Bronni­
mann,P. 

Haiti, Late Cretaceous: Ayala Casta­
flares, A. 

Heterohelicidae, Late Cretaceous, Cuba : 
Seiglie, G. A. 

Indiana, Rockford limestone, Mississip­
pian, arenaceous : Gutschick, R. 
c.,2. 

Lepidocyclinidae, Eocene-Miocene, evo­
lution and classification: Grims­
dale, T. F. 

Louisiana, Anahuac formation, Oligo­
cene or Miocene : Goheen, H. C. 

Mississippi delta, ecology : Lankford, 
R. R.; Shepard, F. P., 2. 

Oligocene-Miocene, catalog: Butler, 
E. A.M. 

Maryland, Brightseat formation, Paleo­
cene : Page, R. A., 2. 

Mexico, La Pefia formation, Cretaceous, 
Nuevo Le6n : Obreg6n de la 
Parra, J., 2. 

Tampico-Tuxpan basin, Late Creta­
ceous : Eternod Olvera, Y. 

Veracruz basin, Tertiary, list: Fuente 
Navarro, J. M. de la. 

Mineralogy of tests, Recent, classifica­
tion and ecology : Blackmon, 
P. D. 

Nomenclature: Thalmann, H. E., 1, 3. 
North Carolina, Peedee formation, Cre­

taceous, Kinston area : Morehead, 
M.B. 

Operculina catenula zone, Paleocene, 
southern North America: Cole, 
w.s. 

Planktonic, terminal growth stages, 
morphologic variations : B~, A. 
W.H. 
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FORAli.UNIFERA-Continued 
Pseudophragmina (ProporocycZina) tob­

leri zone, Eocene, southern North 
America: Cole, W. S. 

Pseudotemtularia, Late Cretaceous, 
Cuba, differentiation of species: 
Seiglie, G. A. 

Puerto Rico, San Sebastian formation, 
Oligocene, larger, correlations: 
Sachs, K. N., Jr. 

Quaternary, deep-sea sediments, pore 
concentration in tests, climatic 
fluctuations: Wiles, W. W. 

Saskatchewan, Jurassic: Wall, J. H. 
Schwagerina emaciata, Permian, British 

Columbia, Wapiti Lake area: 
Forbes, C. L. 

Stratigraphic correlation, well cores, 
cyclic occurrence patterns of 
species : Hendrix, W. E. 

Terminology: Butler, E. A.M. 
Texas, Big Saline formation, Pennsyl­

vanian: Moore, W. Leroy. 
Good Ian d formation, Cretaceous, 

Tarrant County, paleoecology: 
Beddoes, L. R., Jr. 

Midway group, Paleocene, Tehuacana 
Creek area : Kellough, G. R. 

Thin-section grinding: Morkhoven, F. 
P. C. M.van. 

Trinidad, Cretaceous, planktonic : Boll!, 
H.M. 

Virginia, Yorktown formation, Miocene, 
York-James peninsula: McLean, 
J.D., Jr. 

X-ray absorption techniques, applied to 
statistical studies: Hooper, K. 

FoRMATIONS. See Geologic formations ; Geo­
logic formations, lists, sections, 
tables ; Geologic names, lexicons, 
catalogs, glossaries. 

FossiLs. See Paleobotany; Paleontology. 
FOUR CORNERS REGION. See Colorado Pla­

teau. 
FRACTURING. See also Faults and faulting; 

Jointing; Lineaments; Lineation. 
Analysis, vertical displacement of homo­

geneous rock layer : Sanford, 
A.R. 

Colorado Plateau: Kelley, V. C., 3, 5. 
Maine, Kennebago Lake quadrangle, in­

terpretation of patterns : Wil­
lard, R. J ., 1. 

Montana, Beartooth Mts., patterns: 
Spencer, E. W. 

North America, Cordilleran region, re­
lation to mineral districts: Wis­
ser, E. H. 

Pacific Ocean, minor lineations, relation 
to island arcs and fracture zones : 
Menard, H. W., Jr., 3. 

Sedimentary rocks, origin: Kelley, V. 
c., 1. 

Wyoming, Beartooth Mts., patterns: 
Spencer, E. W. 

FULGURITE, Nebraska, iron: Riley, C. M., 2. 

FuMAROLES, Nicaragua, potential source of 
electrical energy: Giudice, D. 
del, 2. 

FUSULINIDAE. See Foraminifera. 
GABBRO. See also Igneous rocks. 

California, Eureka Peak, zoned peg­
matites: Lovering, J. K. 

Greenland, Skrergaard intrusion, ura­
nium distribution: Hamilton, 
E. I. 

Minnesota, Cook County : Grout, F. F. 
Duluth complex, distribution of ele­

ments: Snyder, J. L. 
GALENA. See also Lead ; Sulfides. 

Colorado Plateau, origin, isotopic data, 
new hypothesis: Miller, D. S., 1. 

Lead isotopes, ordinary and anomalous, 
origin: Stanton, R. L., 2. 

Montana, Boulder batholith, replacing 
uraninite : Shulhof, W. P. 

Thermal analysis: Dunne, J. A. 
GARNET. 

Alberta, Cardium formation, etched: 
McMullen, R. M. 

Grossularite and spessartite, solid solu­
tions with yttrium-iron garnet : 
Geller, S., 4. 

Grossularite-pyrope series, hydrothermal 
studies : Chinner, G. A. 

Iron, crystal structure, rare-earth ion 
radii: Geller, S., 3. 

Quebec, Grenville gneiss, spectrochemi­
cal analyses : Kretz, R. A. 

Spessartite, synthetic, replacement of 
aluminum by iron, experimental : 
Geller, S., 2. 

Stability in soils: Raeside, J. D. 
Uvarovite, stability and synthesis : 

Glasser, F. P. 
Synthesis : Geller, S., 1. 

Virginia, Piedmont : Crist, C. W., Jr. 
GASTROPODA. See also Mollusca; Pteropoda. 

.Acanthina emersoni, Pliocene, Mexico, 
Baja California, northwestern : 
Hertlein, L. G., 1. 

Cambrian, primitive, relation to mono­
placophorans: Knight, J. B. 

Oeratostoma, Miocene-Recent: Hall, C. 
A., Jr., 1. 

Oklahoma, Excello shale, Pennsylvanian, 
spine-bearing : Branson, C. C., 5. 

Panama, Canal Zone, Tertiary : :Wood­
ring, W. P., 1. 

Pterorytis, Tertiary: Emerson, w. 
K., 2. 

Trace manganese in shells, modern cf. 
fossil: Krinsley, D., 1. 

Turritella, species and subspecies, Mio­
cene, Maryland : Oleksyshyn, J. 

Turritella granti, Pleistocene, Califor­
nia, Palos Verdes Hills: Valen­
tine, J. W., 2. 

GEMS AND GEM MATERIALS. See also Mineral 
collecting. 

Agates, popular account: Smith, I. 
Amber, popular account: Heubusch, C. 

A-, 1. 
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GEMS AND GEM MATERIALS-Continued 

Diamonds: Pages History. 
California: Pages History. 
Lamellar structure : Denning, R. 

M., 2. 
Type I, nitrogen content, optical ef­

fects: Kaiser, W. 
Gemology for the rockbound : Parso·ns, 

c. J. 
Georgia: Lester, J. G. 
Granites, collecting: Van Landingham, 

s. L. 
Identification, elementary account: 

Lee, E. 
Jadeite, origin, California, New Idria 

serpentine body inclusions : Cole­
man, R. G., 3. 

Leucite: Gubelln, E. J. 
Michigan, collecting guide : Harden­

berg, H. J. 
Moonstone, Virginia, Goochland County : 

Sinkankas, J., 2. 
North America: Sinkankas, J., 1. 
Opal, Kansas, Ogallala formation, ori­

gin : Swineford, A., 2. 
Oregon, beaches, collecting: De Voe, 

D. F. 
Physical properties: Jahns, R. H., 1. 
Questions answered : Pearl, R. M. 
United States, rare: Mcintosh, F. G. 
Zinclte: Trumper, L. C. 

GENESIS OF ORES. See Economic geology ; 
Mineral deposits ; Paragenesis. 

GENESIS OF ROCKS. See Petrogenesis ; Pe­
trology. 

GEOCHEMICAL INVESTIGATIONS. See aZso Ex-
ploration ; Technique, Geo-
chemical. 

Alaska, tungsten, fusion method : Muk­
herjee, N. R. 

Alberta, petroleum relocation, trace­
metal evidence : Hodgson, G. 
w., l. 

British Columbia, Krain copper deposit : 
Hansen, D. A. 

Southern, eruptive rocks, copper-zinc 
ratios: Warren, H. V., 4. 

California, Avenal-McKittrick area, 
natural waters: Wood, P. R. 

Darwin mines, silver-lead-zinc: Aus­
tin, C. F.; Hall, Wayne E. 

San Joaquin Valley, ground water: 
Davis, G. H., 1. 

Caribbean Sea, Beata Ridge area, deep­
sea core, distribution of ele­
ments, carbonate content unre­
lated to paleotemperature: Yal­
kovsky, R., 1. 

Colorado, Boulder Creek granodiorite, 
weathering profile, uranium-tho­
rium distribution: Pliler, R., 2. 

Jo Dandy area, Salt Wash member 
of Morrison formation: Newman, 
W. L.,l. 

Radioactive limonite : Lovering, T. 
G., 2. 

GEOCHEMICAL INVESTIGATIONs-Continued 
Colorado Plateau, Mancos shale, ura­

nium-thorium distribution : Pli­
ler, R., 1. 

Morrison formation, composition, 
guide to size of uranium depos­
its: Newman, W. L., 2. 

Sandstones, uraniferous d. nonura­
niferous : Shoemaker, E. M., 1. 

Uranium-vanadium ores, redox rela­
tions: Garrels, R. M., 2. 

Delaware, clinopyroxenes, Piedmont re­
gion: Norton, D. A. 

Georgia, Waycross-Valdosta area, need: 
Burdick, G. A., 1. 

Greenland, Skrergaard intrusion sili­
cates, trace-elements uptake: 
Wllliams, R. J. P. 

Idaho, Coeur d'Alene district, smelter 
contamination: Canney, F. C., 1. 

Mexico, Parral district, Chihuahua, 
base-metals distribution : Barnes, 
H. L., 2. 

Michigan, Ironwood iron-formation : 
Huber, N. K. 

Minnesota, Ely district, copper-nickel : 
Yardley, D. H., 1. 

New Mexico, Hanover district, base­
metals distribution: Barnes, H. 
L., 2. 

Lea County, cores, Ca:mbrian-Ordo­
vician, pre-Simpson: Barnes, V. 
E., 2. 

Northwest Territories, Yellowknife dis­
trict, gold-bearing volatiles : 
Boyle, R. W., 2. 

Nova Scotia, northern mainland, stream 
sediments, heavy metals, maps: 
Canada G. S., 51-53, 57. 

Ohio, coal-mine discharge waters: 
Brant, Russell A., 2. 

Ontario, Blind River conglomerate, 
uranium-thorium ratio: David­
son, C. F. 

Cobalt series, Precambrian, soda-rich 
composition of argillites, origin : 
Pettijohn, F. J. 

Pennsylvania, cllnopyroxenes, Piedmont 
region: Norton, D. A. 

Saskatchewan, petroleum relocation, 
trace-metal evidence : Hodgson, 
G. w.,l. 

South Carolina, Charleston area, marl­
phosphatic rock relationships: 
Malde, H. E., 1. 

Texas, cores, Cambrian-Ordovician, pre­
ISimpson: Barnes, V. E., 2. 

United States, Great Basin, carbon-14 
in fresh-water systems: Broecker, 
w. s., 3. 

Southeastern, prospecting : Bloss, 
' F. D., 2. 

Western, uraniferous carbonaceous 
materials : Denson, N. M., 1. 

Utah, radioactive llm.Qnlte: Lovering, 
T. G., 2. 
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GEOCHEMICAL INVESTIGATIONS-Continued 
Wisconsin, Ironwood iron-formation : 

Huber, N. K. 
Wyoming, radioactive lim()nite: L()ver­

ing, T. G., 2. 
Yukon, Mayo area, oxidation and hydro­

ge()chemical studies: Boyle, R. 
w., 3. 

Vangorda Creek area, sulfides: Chis­
holm, E. 0. 

GEOCHEMISTRY. See also Analyses; Biogeo­
chemistry ; Cosmochemistry ; Ele­
ments ; Isotopes ; Systems ; Tech­
nique, Geochemical. 

Argon diffusion in selected minerals, 
experimental: Evernden, J. F., 2. 

Argon-40 and helium, terrestrial econ­
omy : Turekian, K. K., 1. 

Beryllium: Merrill, J. R. 
Carbohydrates in bituminous sedimen­

tary rocks: Palacas, J. G. 
Carbon-14 in fresh-water systems: 

Br()ecker, W. S., 3. 
Carbonate systems: G()ldsmith, J. R., 1. 
Chl()rine-36, ground water and streams, 

relati()n to rain: Schaeffer, 0. A., 
2. 

Clays, f()rmation, envir()nment changes, 
equivalence-level concept : Pow­
ers, M. C. 

Kaolinitic, element distribution by 
size-fractions: McLaughlin, R. J. 
w. 

Coal-mine discharge waters: Braley, S. 
A. 

C()balt: Carr, M. H. 
Copper, S()lubility in natural waters: 

Silman, J. A. 
Crystal-structure studies, history : 

Evans, H. T., Jr., 1. 
Degassing of Earth's interior, and vol­

:canism, surface results, cf. 
Moon: Green, J., 2. 

Dolomites, diagenetic, formation: Bis­
sell, H. J., 1. 

Earth, chemical evolution and density, 
reducti<m hypothesis, cf. planets 
and meteorites : Ringwood, A. E., 
5. 

Composition, abundances of metals, cf. 
chondritic meteorites: MacDon­
ald, G. J. F., 1. 

Elements, frequency distribution in 
rocks : Jizba, Z. V. 

Lognormal distributi()n, igneous 
rocks : Durovii!, S. 

Emission spectrograph, use : Schleicher, 
J. A., 2. 

Exploration, methods: Hawkes, H. E., 
Jr. 

Saturation prospecting: Warren, H. 
v., 2. 

Feldspars, alteration to micaceous min­
erals: DeVore, G. W., 1. 

General : Ahrens, L. H. 

GEOCHEMISTRY~Continued 

Germanium, concentration in coal ash: 
Corey, R. C. 

Marine, origin of clay minerals : El 
Wardani, S. A. 

Ground water, genetic types, chemi­
cal and isotopic compositions : 
Thomas, H. E. 

Heavy metals, S()il vs. water analyses: 
Yardley, D. H., 1. 

Hydrothermal alteration : Schwartz, 
G.M.,2. 

Hydrothermal solutions, sulfur-isotope 
ratios: Jensen, M. L., 1. 

Hydroxyapatite, formation in oceans at 
25° C.: Corbett, R. G. 

Ion exchange, clay and other minerals : 
Carroll, D., 5. 

Iron and sulfur deposition, mineraliz­
ing solutions: Butler, B. S. 

Iron-formations, iron content, Precam­
brian cf. younger : Lepp, H., 2. 

Iron content, uniformity, origin: 
Lepp, H., 1. 

Lead isotopes, separation and migra­
tion, cause of anomalous ages : 
Boyle, R. W., 1. 

Liquid inclusions, composition : Ames, 
L. L., Jr., 3. 

Manganese, sedimentary, origin: Mar­
chandise, H. 

Manganese in weathering zone: Wil­
liamson, D. R., 2. 

Manganese nodules, metabolic precipi­
tation of trace elements: Gra­
ham, J. W., 2. 

Metals, translocation by podzollzatlon: 
Cate, R. B., Jr. 

Mineral deposits, element associations: 
Jolliffe, A. W. 

Location, relation to lineament tec­
tonics : Erickson, E. C., 1. 

Minerals, reaction rates in aqueous en­
vironments: Garrels, R. M., 6. 

Montmorillonite, aluminum substitution 
for silicon: Roberson, H. E., 2. 

Multiple distribution of mineralization, 
statistical analysis: Tennant, 
C. B. 

Ore-forming fluid, sulfide solublllty in 
aqueous solutions : Czamanske, 
G. K. 

Temperature-fugacity relations of 0, 
S, and C02 : Holland, H. D. 

Organic compounds, adsorption by min­
erals, dlfl'erential, isotherms : 
Bader, R. G., 2. 

Sediments, chromatographic-type ac­
cumulation, experimental: Nagy, 
B.S., 11. 

Organic substances: Abelson, P. H., 2. 
Oxygen, isotopic fractionation in nat­

ural waters: Epstein, S., 1•. 



INDEX 393 

GEOCHEMISTRY--Continued 
Petroleum, origin, chlorophyll, pri­

'mary degradation : Hodgson, G. 
w., 2. 

Origin, processes : Hanson, William E. 
Trace metals: Hodgson, G. W., 1. 
Trace metals and porphyrins : Baker, 

B.L. 
Porphyry copper deposits, hydrothermal 

alteration facies: Creasey, S. C. 
Radioactive and other dating methods, 

evaluation : Cook, M. A. 
Radioactive disequilibrium, uranium 

series: Rosholt, J. N., Jr., 2. 
Radiocarbon distribution study, recent 

age lists: Broecker, W. S., 1. 
Research: Abelson, P. H., 1. 
Rhenium: Fleischer, M., 1. 
Salt chronology of lakes, concentration 

of chlorine ion : Broecker, W. S., 
4. 

Sandstones, chemically precipitated ce­
ments: Siever, R., 2. 

Pennsylvanian, silica cement: Siever, 
R., 1. 

Sedimentary rocks, marine cf. fresh­
water, trace-element and isotopic 
differentiation: Keith, M. L. 

Selenium, volcanic rocks: Davidson, 
D. F. 

Shales, black, constituents, environ­
ments: Strahl, E. 0. 

Silica, behavior in diagenesis: Dapples, 
E. C., 2. 

Sedimentary environments: Kraus­
kopf, K. B., 2. 

Sediments and sedimentary rocks, 
symposium : Ireland, H. A., 2. 

Soluble, removal from fresh water 
entering the sea: Bien, G. S.-N. 

Stable-isotope research, economic appli­
cations: James, H. L., 2. 

Strontium, coprecipitation with calcite 
and aragonite: Oxburgh, U. M. 

Sulfur, isotopic fractionation: Ault, 
w. u.,1,2. 

Table of elements: Green, J., 1. 
Telluric currents, possible effects: Nor­

ton, M. F., 3. 
Thorium: Adams, J. A. S., 1. 
Uranium: Adams, J. A. S., 1. 

Deposition in marine environments: 
Sheldon, R. P. 

Distribution in marine calcareous ma­
terial: Tatsumoto, M. 

Sandstone-type deposits : Garrels, R. 
M.,1. 

Uranium minerals: Fischer, R. P. 
Uranium-carbonaceous materials, asso-

ciations: Breger, I. A., 1. 
Vanadium minerals: Fischer, R. P. 
Water, analysis: Hem, J.D. 
Zirconium : Fronde!, C. 

GEOCHRONOLOGY. See Geologic time. 

GEODES. 
Illinois, Niota area, oil-filled : Borschel, 

K. 
Iowa, collecting : Borschel, K. 

Warsaw formation, minerals: Tripp, 
R.B. 

Popular account : Smith, I. 
GEOLOGIC FORMATIONS. See aZso Geologic 

names, lexicons, catalogs, glos­
saries. 

Abo formation, Permian, New Mexico : 
Otte, C., Jr., 1. 

Active formation, Cambrian, British Co­
lumbia: Fyles, J. T. 

Allegheny group, Pennsylvanian, Penn­
l!lylvania : Dutcher, R. R. 

Allen Bay formation, Ordovician-Si­
lurian, Northwest Territories: 
Thorsteinsson, R., 1. 

Alum phyllite, Precambrian, Virginia, 
new: Dietrich, R. V. 

Angao formation, Jurassic, Mexico, 
new: Pantoja Alor, J. 

Annville limestone, Ordovician, Penn­
sylvania: Prouty, C. E., 1. 

Aquia formation, Paleocene(?), Mary­
land-Virginia: Page, R. A., 1. 

Arapien shale, Jurassic, Utah: Johnson, 
K.D. 

Arcturus formation, Permian, Utah : 
Hose, R. K. 

Arikaree formation, Miocene, Montana­
North Dakota-South Dakota: 
Denson, N. M., 1. 

Ash Creek series, Precambrian, New 
Mexico : Hewitt, C. H. 

Atanikerdluk formation, Tertiary, 
Greenland, upper part, type mem­
bers : Koch, B. E. 

Athabasca formation, Cambrian(?) or 
Devonian(?), Saskatchewan, re­
defined : Gussow, W. C., 1. 

Atoka formation, Pennsylvanian, Okla­
homa, members: Blythe, J. G. 

Avawatz formation, Pliocene, Califor­
nia: Grose, L. T. 

Aziscohos formation, lower Paleozoic, 
New Ha'mpshlre: Green, J. C. 

Bakken formation, Mississippian, Sas­
katchewan: Kents, P. 

Baldy Hill formation, Triassic, New 
Mexico : Baldwin, B. 

Barre group, Ordovician-Devonian, Ver­
mont: Murthy, V. R., 1. 

Basco formation, Ordovician, Nevada, 
new: Lovejoy, D. W. 

Bear River formation, Cretaceous, 
Idaho : Vine, J. D., 1. 

Beattie limestone, Permian, United 
States, midcontinent: Imbrie, J., 
1. 

Beauharnois formation, Ordovician, 
Quebec, new members : Byrne, 
A.W. 
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Beaverhill Lake formation, Devonian, 

Alberta, members : Carrigy, 
M.A., 1. 

Beck Pond li:mestone, Devonian, Maine : 
Boucot, A. J., 3. 

Bell Hill dolomite, Silurian, Utah : 
Staatz, M. H. 

Bellevue member of McMillan forma­
tion, Ordovician, Ohio-Indiana­
Kentucky : Hyde, D. E. 

Belloy formation, Permian, Alberta­
British Columbia, new : Hal­
bertsma, H. L. 

Big Snowy group, Carboniferous, Mon­
tana: Gardner, L. S., 2. 

Bird Spring formation, Mississippian­
Permian, Nevada: Rich, M. 

Bishops Lodge member of Tesuque for­
mation, Miocene, New Mexico: 
Boyer, W. W. 

Blackleaf formation, Cretaceous, Mon­
tana, members : Cobban, W. A., 2. 

Blair'more group, Cretaceous, Alberta : 
Glaister, R. P. ; Mellon, G. B., 1. 

Bluebird dolomite, Cambrian, Utah : 
Rigby, J. K., 2. 

Bluefield formation, Mississippian, Ken-
tucky-Virginia-West Virginia: 
Wilpolt, R. H. 

Bluesky formation, Cretaceous, Alberta, 
redefined: Workman, L. E. 

Bone Valley formation, Pliocene, 
Florida: Cathcart, J. B. 

Bonner quartzite, Precambrian, Mon­
tana, new: Nelson, W. H., 3. 

Bonta formation, Miocene, California, 
new : Durrell, C., 2. 

Bootlegger Cove clay, Pleistocene, 
Alaska: Miller, R. D., 1. 

Boskydell sandstone, Pennsylvanian, 
Illinois : Desborough, G. A., 2. 

Brazer dolomite, Mississippian, Utah : 
Sando, W. J. 

Brazil formation, Pennsylvanian, Indi­
ana : Kottlowski, F. E., 1. 

Bullard Peak series, Precambrian, New 
Mexico : Hewitt, C. H. 

Cameron Creek formation, Carbonifer­
ous, Montana: Gardner, L. S., 2. 

Caney shale, Mississippian, Oklahoma : 
Braun, J. C.; Elias, M. K., 2. 

Mississippian-Pennsylvanian, Okla-
homa : Tomlinson, C. W., 1. 

Cape Phillips formation, Ordovician­
Silurian, Northwest Territories: 
Thorsteinsson, R., 1. 

Cedar Fort member of Oquirrh forma-
tion, Pennsylvanian, Utah : 
Bissell, H. J., 3. 

Cedar Mtn. formation, Cretaceous, Colo­
rado : Young, R. G. 

Central Valley sandstone, Devonian, 
New York, new: Boucot, A. J., 5. 

Chaffee formation, Devonian, Colorado, 
members : Hallgarth, W. E. 

GEOLOGIC FORMATIONS-Continued 
Challis volcanics, Oligocene(?), Idaho: 

Anderson, A. L. 
Chapperon group, Precambrian, British 

Columbia: Jones, A. G. 
Characharando volcanic series, Tertiary, 

Mexico, new: Pantoja Alor, J. 
Chattanooga shale, Devonian, Alabama­

Georgia-Tennessee: Glover, L., 
3d. 

Chinle formation, Triassic, Arizona-New 
Mexico : Cooley, M. E., 1. 

Colorado Plateau: Finch, W. I., 2; 
Stewart, J. H., 1. 

Chukotat group, Precambrian, Quebec: 
Beall, G. H. 

Coal Creek sequence, Devonian, Nevada, 
new: Lovejoy, D. W. 

Cole Canyon dolomite, Cambrian, Utah : 
Rigby, J. K., 2. 

Colina limestone, Permian, Arizona : 
Bryant, D. L. 

Condor formation, Cambrian, Utah : 
Cohenour, R. E. 

Conococheague formation, Cambrian, 
Pennsylvania, members: Gray, 
c., 1. 

Cooper marl, Oligocene, South Carolina: 
Malde, H. E., 1. 

Cornwallis formation, Ordovician, 
:Northwest Territories: Thor­
steinsson, R., 1. 

Cottage Grove sandstone, Pennsylva­
nian, Kansas : Schulte, G. S. 

Cove Fort quartzite, Devonian, Utah : 
Crosby, G. W., 2. 

Croatan formation, Pleistocene, North 
Carolina-South Carolina : Du 
Bar, J. R. 

Cumberland group, Pennsylvanian, 
Nova Scotia: Copeland, M. J. 

Dakota formation, Cretaceous, Colorado­
New Mexico: Tyrrell, W. W., Jr. 

South Dakota: Gries, J. P. 
Dakota group, Cretaceous, Colorado : 

'Rocky Mtn. Assoc. Geologists. 
Dakota sandstone, Cretaceous, Col­

orado : Konishi, K., 2. 
Dawson Bay formation, Devonian, 

;Saskatchewan: Edie, R. W., 1 ; 
Lane, D. M. 

Day Point formation, Ordovician, New 
York-Vermont, members: Oxley, 
P. 

Days Creek formation, Cretaceous, 
Oregon: Imlay, R. W., 5. 

Decorah formation, Ordovician, upper 
Mississippi Valley: Heyl, A. V., 
.Jr., 1. 

Deer Creek formation, Pennsylvanian, 
Colorado: Bolyard, D. W. 

Deese group, Pennsylvanian, Oklahoma, 
subsurface zones: Gunter, C. E. 

Delleker formation, Miocene, California, 
new : Durrell, C., 2. 
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Devils Pocket formation, Pennsylvanian, 
Montana: Gardner, L. S., 2. 

Difunta group, Cretaceous-Tertiary ( ?) , 
Mexico: Murray, G. E., 2. 

Disappointment Bay formation, Silu· 
rian or Devonian, Northwest 
Territories : Thorsteinsson, R., 1. 

Double Point dacite, Quaternary, 
:Alaska: Snyder, G. L. 

Dripping Spring quartzite, Precambrian, 
:Arizona: Granger, H. C. 

Dutch Peak tillite, Precambrian, Utah, 
new : Cohenour, R. E. 

Duzel formation, Ordovician, California, 
new: Wells, F. G. 

Earp formation, Pennsylvanian-Per­
·mian, :Arizona : McClymonds, 
N. E., 1. 

East Berlin formation, Triassic, Con­
.necticut, new : Lehmann, E. P. 

East Point formation, Quaternary, 
Alaska: Snyder, G. L. 

Echo Canyon conglomerate, Cretaceous, 
Utah : Williams, N. C. 

Edwards limestone, Cretaceous, Texas : 
Nelson, H. F. 

Eleanor River formation, Ordovician(?), 
Northwest Territories: Thor­
steinsson, R., 1. 

Elk Point group, Devonian, Alberta : 
Belyea, H. R. ; Storey, T. P., 2. 

Elliot group, Precambrian, Ontario : 
Pienaar, P. J. 

Ely limestone, Mississippian-Permian, 
Utah: Hose, R. K. 

Epitaph dolomite, Permian, Arizona: 
:Bryant, D. L. 

Erath member of Anahuac formation, 
Oligocene or Miocene, Louisiana : 
Goheen, H. C. 

Esopus formation, Devonian, New York, 
new members: Boucot, A. J., 5. 

Fall River formation, Cretaceous, South 
Dakota - Wyoming, redefined : 
Waage, K. :M., 1. 

Farewell group, Ordovician ( ?) , New­
foundland : Baird, D. M., 1. 

Fernando group, Pliocene, California : 
Durham, D. L. 

Fernie group, Jurassic, Oxfordian, west­
ern Canada: Frebold, H. W. L., 2. 

Florida dolomite, Ordovician or Silu­
irlan, Utah: Staatz, M. H. 

Fogo group, Ordovician(?), Newfound­
land : Baird, D. M., 1. 

Fontenelle tongue of Green River for­
mation, Eocene, Wyoming: Brad­
ley, W. H., 2. 

Fort Union formation, Paleocene, Mon­
tana-North Dakota-South Da­
kota: Denson, N. M., 1. 

Franciscan formation, Jurassic-Creta­
ceous, California : Durham, 1. 
w.,4. 

Franklin Mtn. formation, Ordovician, 
Northwest Territories: Bell, 
W. A. 

Fredericksburg division, Cretaceous, 
Texas: Lozo, F. E., 2. 

Frio formation, Oligocene, Texas : Wal­
ters, J. E. 

Oligoeene-Miocene, Texas, sand fa· 
cies : Houston Geol. Soc. 

Galena formation, Ordovician, upper 
Mississippi Valley: Heyl, A. V., 
Jr., 1. 

Game Refuge formation, Mississippian, 
Oklahoma, new : Harlton, B. H. 

Gardner dolomite, Mississippian, Utah: 
Utah Geol. Soc. 

Gaspe group, Silurian-Devonian, Que­
bec: Duquette, G. 

Gazelle formation, Silurian, California, 
new: Wells, F. G. 

Genesee formation, Devonian, New 
York: de Witt, W., Jr. 

Gila conglomerate, Miocene-Pllocene, 
Arizona : Heindl, L. A., 3. 

Golata formation, Mississippian, Al­
berta-British Columbia, new : 
Halbertsma, H. L. 

Goshute Canyon formation, Cambrian, 
Utah: Bick, K. F. 

Grantsville formation, Triassic, Ne­
vada: Silberling, N. J. 

Green River formation, Eocene, Utah: 
Cashion, W. B., Jr. 

Wyoming: Bradley, W. H., 2. 
Greenbrier limestone, Mississippian, 

Kentucky-Virginia-West Vir-
ginia : Wilpolt, R. H. 

Greene series, Permian, Appalachian 
basin: Arkle, T., Jr., 1. 

Hall Canyon member of Oquirrh forma­
tion, Pennsylvanian, Utah : Bis­
sell, H. J., 3. 

Harrisite dolomite, Silurian, Utah : 
Staatz, M. H. 

Hartland formation, Paleozoic, Con­
necticut : Gates, R. M. 

Hartmann group, Cambrian, Utah : 
Rigby, J. K., 2. 

Hatch Hill formation, Cambrian, New 
York, new: Theokritoft', G., 1. 

Hawthorn formation, Miocene, Florida: 
Carr, W. J. 

Hayes River group, Precambrian, Mani­
toba : Quinn, H. A. 

Hazelton group, Jurassic-Cretaceous, 
British Columbia, revision : Tip­
per, H. W. 

Heath formation, Mississippian, Mon· 
tana-North Dakota: Willis, R. P. 

Hell Creek formation, Cretaceous, Mon­
tana-North Dakota-South Da­
kota: Denson, N. M., 1. 

Herkimer limestone, Cambrian, Utah : 
Rigby, J. K., 2. 
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Hershey limestone, Ordovician, Penn­

sylvania, new: Prouty, C. E., 1. 
Hornbrook formation, Cretaceous, Cal­

ifornia, units: Jones, D. L. 
Hortonville formation, age unknown, 

~vermont: Zen, E-an, 5. 
Hoskinnini member of Moenkopi for­

mation, Triassic ( ?) , Colorado 
Plateau: Stewart, J. H., 2. 

Hubbard evaporite member of Dawson 
Bay formation, Devonian, Sas­
katchewan, new: Lane, D. M. 

Hygiene group, Cretaceous, Colorado : 
Scott, G. R., 2. 

lies formation, Cretaceous, Colorado: 
Konishi, K., 8. 

Indian Islands group, Silurian, New­
foundland : Baird, D. M., 1. 

Ingalls formation, Oligocene, Califor­
nia, new : Durrell, C., 2. 

Interlake group, Silurian, Manitoba : 
Andrichuk, J. M., 1. 

Intrepid Bay formation, Pennsylvanian, 
Northwest Territories: Thor­
steinsson, R., 1. 

Inyan Kara group, Cretaceous, South 
Dakota-Wyoming: Waag~. K. M., 
1. 

Ironwood iron-formation, Precambrian, 
Michigan-Wisconsin: Huber, N. 
K. 

Island Lake series, Precambrian, Man­
itoba : Quinn, H. A. 

Jackfork group, Mississippian, Okla­
homa : Cline, L. M., 2 ; To·mlin­
son, C. W., 1. 

Jackson group, Eocene, Texas : Eargle, 
D. H., 1, 2. 

Johns Valley shale, Mississippian, Okla­
homa, zones : Harlton, B. H. 

Mississippian-Pennsylvanian, Okla-
homa: Cline, L. M., 2. 

Kaguyak formation, Cretaceous, Alaska, 
new : Keller, A. S. 

Kansas City group, Pennsylvanian, 
Kansas : Parkhurst, R. W. 

Kara bentonitic member of Pierre shale, 
Cretaceous, Wyoming, new : Rob­
inson, C. S. 

Karla Kay conglomerate member of 
Burro Canyon formation, Cre­
taceous, Colorado, new : Ekren, 
E.B.,4. 

Kearny formation, Pennsylvanian, Kan­
sas : McManus, D. A. 

Keechelus andesitic series, Eocene-Mio­
cene, Washington : Crandell, 
D. R. 

Kiamichi formation, Cretaceous, Texas : 
Shelburne, 0. B., Jr., 1. 

Kiskatinaw formation, Mississippian, 
Alberta-British Columbia, new: 
Halbertsma, H. L. 

Kittanning formation, Pennsylvanian, 
Pennsylvania: Dutcher, R. R. 

GEOLOGIC FORMATIONs-Continued 
Kootenay formation, Jurassic, Alberta, 

members: Norris, D. K. 
Kriley formation, Eocene(?), Idaho, 

new : Anderson, A. L. 
La Boca formation, Triassic(?), Mex­

ico, new : Mixon, R. B. 
Laborcita formation, Pennsylvanian­

Permian, New Mexico, new: Otte, 
C., Jr., 1. 

Permian, New Mexico: Otte, C., Jr., 
2. 

Ladson formation, Pleistocene, South 
Carolina : Malde, H. E., 1. 

La Habra formation, Pleistocene, Cal­
ifornia : Durham, D. L. 

Laib formation, Cambrian, British Co­
lumbia, new members : Fyles, 
J. T. 

La Joya formation, Jurassic, Mexico, 
new : Mixon, R. B. 

Lake Ardmore formation, Pennsylva­
nian, Oklahoma, new : Tomlin­
son, C. W., 2. 

Laketown dolomite, Silurian, Utah : 
Bissell, H. J., 4. 

Lakota formation, Cretaceous, South 
D a k o t a - Wyoming~ redefined : 
Waage, K. M., 1. 

Laney shale member of Green River 
formation, Eocene, Wyoming: 
Bradley, W. H., 2. 

Lansing group, Pennsylvanian, Kansas: 
Parkhurst, R. w. 

Leadville limestone, Mississippian, Col­
orado : Lovering, T. G., 1. 

Lenoxhills formation, Permian, Texas: 
Ross, C. A. 

Lewiston Peak member of Oquirrh for­
mation, Pennsylvanian, Utah: 
Bissell, H. J., 8. 

Lirio limestone, Pliocene(?), Puerto 
Rico: Kaye, C. A., 8. 

Little River gneiss, Precambrian, Vir­
ginia, new : Dietrich, R. V. 

Little Sitkin dacite, Quaternary, Alaska, 
members : Snyder, G. L. 

Lodgepole formation, Mississippian, 
Manitoba, members : McCabe, 
H. R. 

Lombard facies of Big Snowy group, 
Mississippian, Montana : Blake, 
0. D. 

Lost Sheep dolomite, Silurian, Utah : 
Staatz, M. H. 

Lovejoy formation, Eocene, California, 
new : Durrell, C., 1, 2. 

Loveland formation, Pleistocene, Iowa, 
new type section : Daniels, 
R. B. 

Lowerre quartzite, Precambrian or 
Cambrian(?); New York: Nor­
ton, M. F., 2. 

Luning formation, Triassic, Nevada: 
Silberling, N. J. 
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Lynchburg(?) formation, Precambrian, 
Virginia: Dietrich, R. V. 

McClellan Creek sequence, Devonian ( ?) , 
Nevada, new: Lovejoy, D. W. 

McMurray formation, Cretaceous(?), 
Alberta : Carrigy, M. A., 2. 

McNamara argillite, Precambrian, Mon­
tana, restricted: Nelson, W. 
H., 3. 

Madera formation, Pennsylvanian, Col­
orado : Bolyard, D. W. 

Madison group, Mississippian, North 
Dakota : Anderson, S. B. 

Williston basin : N. Dak. Geol. 
Soc., 2. 

Mal Paso formation, Cretaceous, Mex­
ico, new: Pantoja Alor, J. 

Mancos shale, Cretaceous, Colorado : 
Rocky Mtn. Assoc. Geologists. 

Maniobra formation, Eocene, California, 
new: Crowell, J. C., 1. 

Manning Canyon shale, Mississippian­
Pennsylvanian, Utah : Moyle, 
R. W. 

Mannville group, Cretaceous, Alberta : 
Glaister, R. P. 

Maquoketa formation, Ordovician, 
Iowa : Parker, Mary C. 

Marias River shale, Cretaceous, Mon­
tana, members : Cobban, W. 
A., 2. 

Martin Lake series, Precambrian, Sas­
katchewan, new : Gussow, W. 
c., 1. 

Matinenda formation, Precambrian, On­
tario: Pienaar, P. J. 

Max Meadows fault breccia, Paleozoic 
( ?) , Virginia : Cooper, B. N., 2 .. 

Meadow Canyon member of Oquirrh 
formation, Pennsylvanian, Utah: 
Bissell, H. J., 3. 

Meguma group, Ordovician(?), Nova 
Scotia : Stevenson, I. M. 

Menefee formation, Cretaceous, Colo­
rado: Wanek, A. A. 

Merced formation, Pliocene-Pleistocene, 
California: Glen, W. 

Mesaverde formation, Cretaceous, Wyo­
ming: Barwin, J. R. 

Mesaverde group, Cretaceous, Colorado: 
Rocky Mtn. Assoc. Geologists ; 
Wanek, A.A. 

Midway group, Paleocene, Texas : Kel­
lough, G. R. 

Millard formation, Cambrian, Utah : 
Cohenour, R. E. 

Miller Peak argillite, Precambrian, Mon­
tana, redefined: Nelson, W. H., 3. 

Mine Hill granite gneiss, Paleozoic, Con­
necticut: Gates, R. M. 

Minnelusa formation, Pennsylvanian­
Permian, Wyoming: Foster, D. I. 

Minturn formation, Pennsylvanian, 
Colorado: Walker, T. R. 

~94526---61--26 
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Modesto formation, Pleistocene, Cali­

fornia, new: Davis, S. N. 
Moenkopi formation, Triassic, Colorado­

Utah, members : Shoemaker, E. 
M.,2. 

Monashee group, Precambrian, British 
Columbia: Jones, A. G. 

Monongahela series, Pennsylvanian, Ap­
palachian basin: Arkle, T., Jr., 1. 

Montoya group, Ordovician, Texas-New 
Mexico: Howe, H. J. 

Morapos sandstone member of Mancos 
shale, Cretaceous, Colorado : Ritz­
ma,H.R., 1. 

Mt. Ida group, Precambrian, British 
Columbia: Jones, A. G. 

Mt. Kindle formation, Ordovician, 
Northwest Territories: Be 11, 
W.A. 

Mt. Tom hornblende gneiss, Paleozoic, 
Connecticut : Gates, R. M. 

Munising sandstone, Cambrian, Wiscon­
sin-Michigan: Driscoll, E. G. 

Mt1zquiz formation, Cretaceous, Mexico, 
new : Robeck, R. C. 

Myerstown limestone, Ordovician, Penn­
sylvania, new: Prouty, C. E., 1. 

Naturita formation, Cretaceous, Colo­
rado : Young, R. G. 

Nealranch formation, Permian, Texas: 
Ross, C. A. 

Necoxtla formation, Cretaceous, Mexico: 
Thalmann, H. E., 2. 

New Fork tongue of Green River forma­
tion, Eocene, Wyoming: Bradley, 
W.H.,2. 

New York City group, Paleozoic(?), New 
York: Prucha, J. J. 

Newark group, Triassic, Pennsylvania, 
lithofacies : McLaughlin, D. B. 

Newberry formation, post-Miocene, Cali­
fornia, new: Danehy, E. A. 

Nicholville conglomerate member of 
Potsdam sandstone, Cambrian, 
New York: Postel, A. W. 

Niobrara formation, Cretaceous, Colo­
rado : Rocky Mtn. Assoc. Geolo­
gists. 

Nisku formation, Devonian, Alberta : 
Hargreaves, G. E. 

Nonesuch shale, Precambrian, Mich­
igan: White, W. S. 

North Park(?) formation, Tertiary, 
Wyoming: Vine, J. D., 2. 

Noxie sandstone, Pennsylvanian, Kan­
sas : Schulte, G. S. 

Ocozocuautla (Tuxtla) formation, Cre­
taceous, Mexico : Chubb, L. 
J.,2. 

Ogallala formation, Miocene-Pliocene, 
Oklahoma : Kitts, D. B., 2. 

Texas: Frye, J. C., 3. 
Pliocene, South Dakota: Taft, W. H. 

Opex dolomite, Cambrian, Utah : Rigby, 
J.K.,2. 
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0 q u 1 r r h formation, Pennsylvanian, 

Utah: Bissell, H. J., 3. 
Oriskany sandstone, Devonian, central 

Appalachians : Appalachian Geol. 
Soc. 

Otero member of Yeso formation, Per­
mian, New Mexico, new: Bach­
man, G. 0.,1. 

Pablo formation, Permian ( ? ) , Nevada : 
Sllberling, N. J. 

Park City formation, Permian, United 
States, western: McKelvey, V. 
E.,1. 

Utah, members: Johnson, K. D. 
Utah-Wyoming: Cheney, T. M. 

Park City group, Permian, Utah : Hose, 
R.K. 

Pass Creek sandstone, Pennsylvanian, 
Colorado: Bolyard, D. W. 

Patterson Point formation, Quaternary, 
Alaska : Snyder, G. L. 

Payette(?) formation, Miocene or Plio­
cene, Idaho-Nevada-Utah: Mapel, 
W.J.,1. 

Penman formation, Pliocene, California, 
new : Durrell, C., 2. 

Pennington group, Mississippian, Ken­
tucky-Virginia-West Virginia: 
Wilpolt, R. H. 

Pequop formation, Permian, Nevada: 
Steele, G. 

Phosphoria formation, Permian, United 
States, western, members: Mc­
Kelvey, V. E., 1. 

Pierre shale, Cretaceous, Colorado­
Wyoming, sandstone members : 
Scott, G. R., 2. 

Wyoming-Montana : Robinson, C. S. 
Pigeon Point formation, Cretaceous, 

California: Hall, C. A., Jr., 2. 
Pilcher quartzite, Precambrian, Mon­

tana, new: Nelson, W. H., 3. 
Pine Canyon limestone, Mississippian, 

Utah: Bissell, H. J., 3 ; Utah 
Geol. Soc. 

Pinyon Peak formation, Devonian-Mis­
sissippian, Utah : Brooks, J. E. 

Platteville formation, Ordovician, upper 
Mississippi Valley: Heyl, A. V., 
Jr., 1. 

Plattsburg limestone, Pennsylvanian, 
Kansas: Davis, J. C.; Harbaugh, 
J.W.,2. 

Plumb shale member of Wood Siding 
formation, Pennsylvanian, Kan­
sas, new: Mudge, M. R., 2. 

Plympton formation, Permian, Utah : 
Hose, R. K. 

Pole Canyon member of Oquirrh forma­
tion, Pennsylvanian, Utah : Bis­
sell, H. J., 3. 

Pottsville group, Pennsylvanian, Penn­
sylvania : Dutcher, R. R. 

Presumpscot formation, Pleistocene, 
Maine : Bloom, A. L., 1. 

GEOLOGIC FORMATIONS-Continued 
Price River formation, Cretaceous, Col­

orado-Utah: Hale, L. A. 
Purisima formation, Pliocene, Califor­

nia: Glen, W. 
Quebec group, Cambrian-Ordovician, 

Quebec: Duquette, G. 
Raton formation, Paleocene(?), Colo­

rado : Harbour, R. L. 
Read Bay formation, Silurian, North­

west Territories : Thorsteinsson, 
R., 1. 

Red River formation, Ordovician, Mani­
toba: Andrichuk, J. M., 1 ; Sin­
clair, G. W., 1. 

Repetto formation, Pliocene, California: 
Durham, D. L. 

Riddle formation, Jurassic, Oregon : Im­
lay, R. W., 5. 

Riverbank formation, Pleistocene, Cali­
fornia, new: Davis, S. N. 

Salem limestone, Mississippian, Illinois, 
new members: Baxter, J. W. 

Saline River formation, Cambrian, 
Northwest Territories : Bell, 
W.A. 

Salt Lake formation, Pliocene, Idaho­
Nevada-Utah: Mapel, W. J., 1. 

San Andres limestone, Permian, New 
Mexico: Hayes, P. T. 

San Lucas formation, Cretaceous, Mex­
ico, new: Pantoja Alor, J. 

Sappa formation, Pleistocene, Nebraska: 
Keech, C. F., 1. 

Sappington formation, Devonian-Missis­
sippian, Montana: Achauer, C. W. 

Schoharie formation, Devonian, New 
York-New Jersey-Pennsylvania, 
redefined : Johnsen, J. H. 

Sept-Iles group, Precambrian, Quebec, 
new: Emo, W. B. 

Sharon Springs member of Pierre shale, 
Cretaceous, K a n s a s-Colorado : 
Landis, E. R., 1. 

South Dakota-Nebraska : Kepferle, 
R.C. 

Shedhorn sandstone, Permian, United 
States, western: McKelvey, 
V. E., 1. 

Sheeprock series, Precambrian, Utah, 
new : Cohenour, R. E. 

Shinarump member of Chinle formation, 
Triassic, Utah: Lewis, R. Q., 
Sr., 1. 

Shunda formation, Mississippian, Al­
berta: Nelson, S. J., 6. 

Shuswap terrane, Precambrian, British 
Columbia: Jones, A. G. 

Shuttle Meadow formation, Triassic, 
Connecticut, new : Lehmann, 
E. P. 

Sitkin Point formation, Quaternary, 
Alaska: Snyder, G. L. 

Snowblind Bay formation, Silurian or 
Devonian, Northwest Territories: 
Thorsteinsson, R., 1. 
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Soda Mtn. formation, Triassic-Jurassic, 
California, new : Grose, L. T. 

South Platte formation, Cretaceous, 
Colorado : Waage, K. M., 2, 3. 

Spring Hill limestone member of Platts­
burg limestone, Pennsylvanian, 
Kansas: Harbaugh, J. W., 2. 

Springer sandstone, Mississippian-Penn­
sylvanian, Oklahoma: Jacobsen, 
C.L.,2. 

Stanley group, Mississippian, Okla­
homa : Cline, L. M., 2. 

Stanton limestone, Pennsylvanian, Kan­
sas, members : Ball, S. M. 

Stony Mtn. formation, Ordovician, Mani­
toba: Andrichuk, J. M., 1. 

Swan Hills member of Beaverhill Lake 
formation, Devonian, Alberta, 
new : Fong, G. 

Swasey limestone, Cambrian, Utah : 
Cohenour, R. E. 

Sycamore formation, Mississippian, 
Oklahoma: Braun, J. C. ; Cheno­
weth, P. A., 1; Prestridge, J. D. 

Takla group, Triassic-Jurassic, British 
Columbia, revision : Tipper, H. W. 

Tampa limestone, Miocene, Florida : 
Carr, W. J. 

Tapeats sandstone, Cambrian, Arizona : 
Krieger, M. H. 

Tarantula gravel, Tertiary, Texas: 
DeFord, R. K. 

Taylor Flat formation, Pennsylvanian, 
Alberta-British Columbia, new : 
Halbertsma, H. L. 

Teutonic limestone, Ca•mbrian, Utah: 
Rigby, J. K., 2. 

Thaynes formation, Triassic, Utah: 
Hose, R. K. 

Three Forks formation, Devonian, Sas­
katchewan: Kents, P. 

Thursday dolomite, Silurian, Utah : 
Staatz, M. H. 

GEOLOGIC FORMATIONS-Continued 
Victoria formation, Devonian, Utah : 

Brooks, J. E. 
Viking formation, Cretaceous, Alberta : 

Roessingh, H. K. 
Wabamun group, Devonian, Alberta: 

Andrichuk, J. M., 2. 
Waccamaw formation, Pleistocene, 

North Carolina-South Carolina: 
Du Bar, J. R. 

Waits River formation, Devonian(?), 
Vermont, redefined: Murthy, 
V. R., 1. 

Silurian or Devonian, Vermont: Hall, 
L. M. 

Washington series, Permian, Appala­
chian basin : Arkle, T., Jr., 1. 

Waterways stage, Devonian, Alberta, 
not formation: Carrigy, M. A., 1. 

Welden formation, Mississippian, Okla­
homa: Braun, J. C. 

Wells Creek dolomite, Ordovician, 
Tennessee: Smith, 0., Jr. 

White Cloud shale, Pennsylvanian, 
Kansas, channel sandstone : 
Mendoza, H. A. 

White River group, Oligocene, Montana­
North Dakota-South Dakota: 
Denson, N. M., 1. 

Wilberns formation, Cambrian, Texas­
New Mexico, members: Barnes, 
V. E., 1. 

Wilkins Peak member of Green River 
formation, Eocene, Wyoming : 
Bradley, W. H., 2. 

Willis phyllite, Precambrian, Virginia, 
new : Dietrich, R. V. 

Williwaw Cove formation, Tertiary or 
Quaternary, Alaska: Snyder, 
G.L. 

Winnipeg formation, Ordovician, Mani­
toba: Andrichuk, J. M., 1. 

Winnipegosis formation, Devonian, Sas­
katchewan: Edie, R. W., 1. 

Tivola member of Ocala limestone, GEOLOGIC FORMATIONS, LISTS, SECTIONS1 

TABLES. See aZBO Correlations; 
Fence diagrams ; Geologic names, 
lexicons, catalogs, glossaries; 
Well and drill-hole logs. 

Eocene, Georgia : Connell, 
J. F. L., 2. 

Travesser formation, Triassic, 
Mexico : Baldwin, B. 

New 

Tres Hermanos sandstone member of 
Mancos shale, Cretaceous, New 
Mexico : Dane, C. H. 

Tucson Mtn. chaos, Tertiary, Arizona: 
Kinnison, J. E., 1. 

Turlock Lake formation, Pliocene­
Pleistocene, California, new : 
Davis, S. N. 

Tyler formation, Pennsylvanian, Mon­
tana-North Dakota: Willis, R. P. 

Valcour formation, Ordovician, New 
York-Vermont, members: Oxley, 
P. 

Vamoosa formation, Pennsylvanian, 
Oklahoma, members : Greig, 
P. B., Jr. 

Alabama, Black Warrior basin, northern, 
Devonian-Pennsylvanian, sections 
and correlation table: Welch, 
s. w. 

Limestone County, Ordovician, corre­
lated with Tennessee, Giles 
County : Hastings, E. L. 

Marengo County, Highway 25 profile: 
Miss. Geol. Soc.; Newton, J. G., 1. 

Alaska, Anchorage area, Quaternary: 
Miller, R. D., 1. 

Big Delta quadrangle, western, struc­
ture section: Williams, J. Ropes, 
2. 

Kenai formation, Eocene, Kenai coal 
field, Homer district : Barnes, 
F. F., 2. 
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GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Alaska-Continued 

Little Sitkin Island, Cenozoic, cross 
sections : Snyder, G. L. 

Mt. Katmai area, Jurassic-Tertiary: 
Keller, A. S. 

Northern, Devonian-Cretaceous, sec­
tions and chart: Patton, W. W., 
Jr., 1. 

Stratigraphic sections: Miller, D. J. 
Umnak Island, cross sections : Byers, 

F. M., Jr. 
Union Bay area, ultramafic complex, 

structure sections : Ruckmick, 
J. c. 

Alberta, Bearpaw formation, Cretaceous, 
measured sections, lithology: 
Byrne, P. J. S. 

Blairmore group, Cretaceous, cross 
sections: Workman, L. E. 

Carbondale River area, structure sec­
tions : Canada G. S., 32. 

Cardium formation, Cretaceous, South 
Ram River area, measured sec­
tion: Magdich, F. S. 

Clear Hills iron deposits, Cretaceous, 
correlation of core holes: Kidd, 
D. J. 

Drumheller area, Cretaceous, correla­
tion: Chamney, T. P. 

Upper Devonian, cross sections : 
Kirker, W. P. 

Elk Point basin, Devonian, columnar 
sections : Belyea, H. R. 

Fernie group, Jurassic, glauconitic 
unit, Jasper National Park, sec­
tion: Hawryszko, J. W. 

Kootenay formation, Jurassic, Grassy 
Mtn., type section: Norris, D. K. 

McMurray area, cross sections: Car­
rigy, M. A., 1. 

MoQse Mtn. area: Alberta Soc. Petro­
leum Geologists. 

Northwestern, Cretaceous, cross sec­
tion: Kidd, D. J. 

Panther dome area: Hunt, C. W., 1. 
Peace River area, Triassic : Hunt, 

A. D. 
Upper Mississippian-Permian, type 

sections : Halbertsma, H. L. 
Rocky Mts., foothills, structure sec­

ti()ns: Fox, F. G. 
Rundle group, Mississippian, Crows­

nest Pass, correlation of fault 
slices: Nelson, S. J., 1. 

S()uthern, Devonian-Mississippian : 
Illing, L. V. 

Lower Cretaceous: Glaister, R. P. 
Southern plains, Middle-Upper Cam­

brian : Hees, H. van. 
Wabamun Lake district, coal seams, 

sections : Pearson, G. R. 
Appalachian basin, Monongahela series, 

Pennsylvanian, facies, cross sec­
tions: Arkle, T., Jr., 1. 

GEOLOGIC FORMATIONS, LISTS, ETC.-4COn. 
Appalachian basin-Continued 

Pennsylvanian-Permian, nomenclature 
C'hart and sections : Arkle, T., 
Jr., 1. 

Arizona, Basin and Range province, ig­
neous rocks, chart: Titley, 
S. R., 1. 

Bisbee area, Cambrian-Ordovician, 
correlation with New Mexico, 
Silver City area: Dickinson, R. G. 

Bisbee district, Dripping Springs 
Valley, and Mohave County, cross 
sections: Wilson, Eldred D., 4. 

Central and southeastern, Devonian 
unit names: Pye, W. D., 2. 

Cochise and Pima Counties, Paleozoic, 
correlation: McClymonds, N. E., 
2. 

Dragoon quadrangle: Co()per, J. R., 2. 
East Sierrita area, cross sections: 

Lacy, W. C. 
East-central : N. Mex. Geol. Soc. 
H()use Rock Spring SE quadrangle, 

Permian-Jurassic: Wells, J. 
David. 

Precambrian-Quaternary, sections: 
Stipp, T. F. 

San Xavier Indian Reservation, Ter­
tiary, composite section : Heindl, 
,L.A., 2. 

Southern, and adjacent areas, nomen­
,clature chart: Pye, W. D., 1. 

Tucson Mtn. chaos, Tertiary, Tucson 
Mts., cross sections. Kinnison, 
J. E., 1. 

Arkansas, Aetna gas field, Pennsyl­
vanian, cross section : Planalp, 
R.N. 

Atoka formation, Pennsylvanian, 
Arkansas Valley, cross sections: 
'Scull, B. J., 2. 

Fayetteville area, Mississippian-Penn­
sylvanian, columnar and cross 
sections: Jackson, K. C., 1. 

Northwestern, Mississippian-Penn-
sylvanian : Fort Smith Geol. Soc. 

Washburn anticline, Pennsylvanian, 
cross section : Bartlett, C. S., Jr. 

Atlantic Coastal Plain, continental mar­
gin, Cape Henry to Jacksonvllle, 
structure sections from seismic 
data: Hersey, J. B. 

British Columbia, Carbondale River 
area, structure sections : Canada 
G. S., 32. 

Flathead area, structure sections: 
Canada G. S., 28. 

Northeastern, Devonian-Cretaceous, 
C()rrelation section : Lucie-Smith, 
A. N. 

Peace River area, Triassic: Hunt, A. 
D. 

Upper Mississippian-Permian, type 
sectious : Halbertsma, H. L. 



INDEX 401 

GEOLOGIC FORMATIONS, LISTS, ETC.-.Con. 
British Columbia-Continued 

Salmo lead-zinc area, Cambrian, 
columnar and correlation : Fyles, 
J. T. 

Structure sections: Fyles, J. T. 
Southwestern, Quaternary, tables : 

Wagner, F. J. E. 
Takla and Hazelton groups, Mesozoic, 

sections and diagrams: Tipper, 
H.W. 

Tetsa River area, Mississippian-Cre­
taceous, cross sections : Canada 
G. S., 55. 

Vernon area, table: J()nes, A. G. 
Wapiti Lake area, Pennsylvanian­

Permian boundary : Forbes, C. L. 
Whitesatl Lake area, Mesozoic-Ceno­

zoic, table: Duffell, S., 1. 
California, Aliso Canyon oil field, cross 

isections : Ingram, W. L. 
Alpine Butte quadrangle, structure 

,sections: Dibblee, T. W., Jr., 2. 
Avenal-McKittrick area, cross sec­

tions: Wood, P. R. 
Bellevue oil field, cr()Ss section : 

Sullivan, J. C. 
Bounde Creek gas field, cross section : 

Bruce, D. D., 2. 
Buena Vista oil and gas field, Ceno­

zoic: Borkovich, G. J. 
Canfield Ranch oil and gal!l field, Mio­

~ene-Recent: Matthews, J. F., Jr. 
Ch()WChilla gas field, Cretaceous­

Recent, cross sections: Hunter, 
G.W. 

Coast Ranges, lower Tertiary, foram-
1niferal zones: Mallory, V. S. 

C()mpton Landing gas field, Creta­
.ceous-Pliocene, cross sections : 
Bruce, D. D., 1. 

Death Valley, Black Mts., turtleback 
fault areas, structure sections: 
'Drewes, H. D. 

Eureka area, Jurassic-Quaternary: 
Evenson, R. E. 

Fillmore oil field, cross section : 
,Schultz, C. H. 

Gazelle formation, Silurian, Klamath 
Mts., composite section: Wells, 
F. G. 

G111 Ranch gas field, cross section : 
Loken, K. P. 

Jasmin oil field, Jurassic-Pleistocene: 
Hluza, A. G. 

J ohe Ranch and Maddux Ranch gas 
areas, cross section: Land, P. E. 

Lake Elsinore quadrangle, <Structure 
sections : Engel, R. L. H. 

Livermore-Hollister area, cross sec­
tions: Geol. Soc. Sacramento. 

Mammoth Lakes region, Sierra Ne­
vada, root pendants, Paleozoic­
Mesozoic columnar section : 
Rlnebut, C. D., 2. 

GEOLOGIC FORMATIONS, LISTS, ETC.--iCOn. 
California-Continued 

Maniobra formation, Eocene, type 
section, Orocopia Mts. : Crowell, 
J. c., 1. 

Merced formation, Pliocene-Pleisto­
cene, type section : Glen, W. 

Midway-Sunset oil field, Thirty-five 
anticline, cross sections : Zul­
berti, J. L. 

Mojave quadrangle, structure sec­
tions : Dibblee, T. W., Jr., 1. 

North Whittier Heights area, cross 
,sections: Hunter, W. J. 

Oak Canyon oil and gas field, Miocene, 
cross sections : Ybarra, R. A. 

Olive oil and gas field, Miocene-
Pleistocene, cross sections : 
Gaede, V. F. 

Orocopia Mts., structure sections : 
Crowell, J. C., 1. 

Poe Tunnel, structure section : 
Lydon, P. A., 1. 

Princeton gas field, cr()SS section : 
;Bruce, D. D., 3. 

San Joaquin Valley, Cenozoic, cor­
relation section: Church, H. V., 
Jr. 

Cenozoic continental deposits, 
aquifers: Davis, G. H., 1. 

Cross section : Gibbs, H. J. 
Jasmin oil field to Tejon Hills on 

field and McDonald Anticline 
oil field to Deer Creek oil field, 
cr()SS sections: Park, W. H. 

Santa Maria basin, Jurassic-
Pleistocene, correlation section: 
Krammes, K. F. 

Santa Ynez River basin, Pliocene­
Recent, cross sections, aquifers: 
,Wilson, H. D., Jr. 

Stanislaus-Merced Counties, aqui­
fers: Davis, S. N. 

Tapia oil field, cross sections : Dosch, 
M.W. 

Temescal Valley, southern, cross sec­
ti()ns : Engel, R. L. H. 

Torrance-Santa Monica area, Ceno­
zoic, cross sections, aquifers : 
Poland, J. F., 1. 

Canada, Arctic areas, correlation chart: 
·Allen, A. R. 

West Canadian basin, Paleozoic, cross 
sections : Sikabonyi, L. A. 

Colorado, Chicago Creek area : Harrison, 
J.E. 

Cretaceous : Rocky Mtn. Assoc. Geo­
logists. 

Upper, diagrammatic sections: 
Weimer, R. J., 1. 

Dakota formation, Cretaceous, San 
Juan Basin, correlations: Tyr­
rell, W. W., Jr. 

Dakota sandstone, Cretaceous, cor­
relation : Konishi, K., 2. 
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GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Colorado--Continued 

Front Range foothills, northern, Ju­
rassic-Cretaceous: Waag~, K. 
M.,3. 

Grand Junction area, Cretaceous : 
Young, R. G. 

Huerfano Park a r e a : Johnson, 
Ross B. 

Little Cone quadrangle, structure sec­
tions : Bush, A. L., 2. 

Mesa Verde area : Wanek, A. A. 
Mesaverde formation, Cretaceous, 

Carbondale area, measured sec­
tion: Donnell, J. R. 

Moenkopi formation, Triassic, salt­
anticline region, measured sec­
tions: Shoemaker, E. M., 2. 

Moqui SE quadrangle, cross sections : 
Ekren, E. B., 2. 

North-central, Cretaceous, Upper, cor­
relation sections: Kinney, D. 
M.,l. 

Northwestern, Cretaceous, Upper, cor­
relation sections : Masters, C. D. 

Precambrian-Permian, sections: 
Hallgarth, W. E. 

Piceance Creek basin, Paleocene­
Eocene, chart : Gazin, C. L., 1. 

Pierre shale, Cretaceous : Landis, E. 
R.,1. 

Placerville quadrangle : Bush, A. 
L.,l. 

Routt-Mo1fat Counties, Cretaceous, 
m e a s u r e d sections : Konishi, 
K.,3. 

Sangre de Cristo Mts., Pennsylvanian­
Permian: Bolyard, D. W. 

Sentinel Peak NE quadrangle, 
Triassic-Tertiary : Ekren, E. B., 3. 

Southwestern', JurasslcrCretaceous, 
measured sections : Ekren, E. 
B.,4. 

Spring Creek area, Cretaceous, colum­
nar section: Elias, D. W. 

Trinidad-Aguilar area, Upper Creta­
ceous-Paleocene : Harbour, R. L. 

Ute Mtn. area, Cretaceous, measured 
section: Houser, F. N., 1. 

Western, Jurassic-Cretaceous, correla­
tion sections: Quigley, M. D. 

Yampa district, Cretaceous, co­
lumnar : Kucera, R. E. 

Connecticut, Middletown quadrangle, 
Triassic, measured sections : Leh­
mann, E. P. 

Triassic, nomenclature chart : Leh­
mann, E.P. 

Florida, Cenozoic type localities, sec­
tions : Purl, H. S., 2. 

Lake Istokpoga and Lake Placid 
areas, cross sections, lithology 
and hydrology : Kohout, F. A., 1. 

Land-pebble phosphate d 1 s t r 1 c t, 
Eocene - Pleistocene, drill - core 
cross sections : Cathcart, J. B. 

West-central, Cenozoic: Ketner, K. B. 
Middle Tertiary: Carr, W. J. 

GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Georgia, Savannah area, Cretaceous­

Quaternary: Counts, H. B. 
Greenland, Moskusoksefjord area, De­

vonian, cross sections: Biitler, H. 
Nftgssuaq Peninsula, Tertiary, meas­

ured sections : Koch, B. E. 
Guatemala, correlation table: Walper, 

J.L. 
Gulf Coastal Plain, central, Cenozoic: 

Soc. Econ. Paleontologists and 
Mineralogists Gulf Coast Sec., 1. 

Southern, Cenozoic: Williamson, J. 
D.M. 

Honduras, Paleozoic-Mesozoic : Mills, 
R.A. 

Idaho, Fall Creek area : Vine, J. D., 1. 
Goose Creek district: Mapel, W. J., 1. 
North Fork quadrangle, structure sec­

tions and lists : Anderson, A. L. 
Southeastern, Phosphoria interval, 

Permian, intertonguing, d 1 a­
grams: Cheney, T. M. 

lllinois, Buda quadrangle : MacClin­
tock, P.,1. 

Chesterville East oil pool, cross sec­
tions : Whiting, L. L. 

Chicago region: Suter, M. 
Coles County, Pennsylvanian, cross 

section : Clegg, K. E. 
Freeburg gas pool, Ordovician-Penn­

sylvanian, core and measured 
section : Meents, W. F. 

Pennsylvanian coal beds: Kosanke, 
R. M. 

Platteville group, Ordovician, litho­
logic units, properties of thin sec­
tions: Wanless, H. R., 1. 

Southeastern : Ill. Geol. Soc. 
Indiana, Coal City quadrangle, Penn­

sylvanian, section: Kottlowski, 
F. E., 1. 

Iowa, Cedar Valley formation, Devo­
nian, columnar sections, chit· 
inozoan distribution: Dunn, D. L. 

Maquoketa formation, Ordovician : 
Parker, Mary C. 

Western, Pleistocene loess deposits: 
Daniels, R. B. 

Kansas : Kans. Geol. Soc., 2. 
Abilene anticline area, Paleozoic: 

Shenkel, C. W., Jr. 
Dakota group, Cretaceous, Cheyenne 

County, detailed description of 
core: Merriam, D. F., 4. 

Graneros shale-Greenhorn limestone, 
Cretaceous, Mitchell County, 
measured section: Hodson, W. G. 

Hugoton embayment, north-south 
cross section : Liberal Geol. Soc. 

Lawrence-Hutchinson area, Pennsyl­
vanian-Permian, roadcut sec­
tions : Assoc. Am. State Geolo­
gists. 

Marlon County, Permian-Quaternary, 
sections : Byrne, F. E. 

Mlsslsslppian : Moore, C. A. 
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GEOLOGIC FORMATIONS, LISTS, ETC.-rCon. 
Kansas-continued 

Mulky coal, Pennsylvanian, Bourbon­
Crawford Counties, sections: 
Schoewe, W. H., 1. 

Nemaha County, Pennsylvanian-Per­
mian, Quaternary, measured and 
columnar sections: Mudge, M. 
R., 1. 

Northern, Kansas City-Lansing 
groups, Pennsylvanian : Park­
hurst, R. W. 

Pierre shale, Cretaceous : Landis, E. 
R., 1. 

Plattsburg limestone, Pennsylvanian, 
Neodesha-Fredonia area, correla­
tion section: Harbaugh, J. W., 2. 

Pottawatomie County, Pennsylvanian­
Permian, measured sections: 
Scott, G. R., 1. 

South-central, Noxie-Cottage Grove 
sandstones, Pennsylvanian : 
Schulte, G. S. 

Southeastern, Pennsylvanian, sec­
tions: Davis, J. C. 

Wabaunsee County, Pennsylvanian­
Permian, Quaternary : Mudge, M. 
R., 2. 

Western, Pennsylvanian, Lower, cross 
section : McManus, D. A. 

Kentucky, Big Four fault system, Mis­
sissippian, section: Hardin, G. 
C., Jr. 

Nelson County area, Ordovician-Mis­
sissippian: Geol. Soc. Ky. 

Labrador, Wabush-Mills Lake area, 
Precambrian, table : Moss, A. E. 

Louisiana, chenier plain, cross section : 
Byrne, J. V.; Gould, H. R., 2. 

Southern, Miocene : Limes, L. L. 
Southwestern, cross section : Gulf 

Coast Assoc. Geol. Socs. 
Maine, Sandy River area, glacial : 

Caldwell, D. W. 
Manitoba, Amaranth evaporite, Juras­

sic, lithology and cross sections : 
Bannatyne, B. B. 

Southern, Ordovician-Silurian: An­
drichuk, J. M., 1. 

Southwestern, Mississippian: Mc­
Cabe, H. R. 

Massachusetts, Wilmington to Charles 
River buried-valley area : Chute, 
N. E. 

Mexico, Ciudad Victoria region, Tam­
aulipas, Paleozoic, diagrammatic 
structure sections : Carrillo 
Bravo, J. 

Cludad Victoria and Tamazunchale 
regions, correlation chart: Car­
rillo Bravo, J. 

Eastern and south-central, Jurassic 
correlation charts: Erben, H. 
K., 2. 

GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Mexico-Continued 

Huetamo de Niiiiez region, Michoacan, 
Jurassic-Tertiary, structure and 
columnar sections: Pantoja Alor, 
J. 

Isthmus of Tehuantepec, oil fields, 
Tertiary, columnar and cross sec­
tions: Internat. Geol. Cong. 
Mexico. 

Macuspana basin, Tabasco, Tertiary, 
structure sections : Hernandez 
Herrera, S. 

Michoacan-Morelos-Guerrero, correla­
tion chart: Pantoja Alor, J. 

Rodolfo Ogarrio oil field, Tabasco, 
structure sections: Perez Rin­
con, H. 

Sabinas region, Coahuila, Cretaceous­
Quaternary, stratigraphic and 
structure sections : Robeck, 
R. C. 

Saltillo area, Coahuila, Parras basin, 
structure sections: Weidie, A. E. 

Saltillo-Galeana area, Coahuila-
Nuevo Le6n, Mesozoic, strati­
graphic and structure sections : 
South Texas Geol. Soc. 

Veracruz basin, cross sections : LOpez 
Ramos, E. 

Tertiary, stratigraphy and paleo­
geographic stages: Fuente Na­
varro, J. M. de la. 

Veracruz basin and southeastern, Ju­
rassic-Recent, correlation chart: 
Internat. Geol. Cong. Mexico. 

Zacatecas district, structure sections, 
Tertiary red conglomerate and 
rhyolitic intrusive complex: 
Schulze, G., 1. 

Michigan, Iron River-Crystal Falls dis-
trict, Precambrian sections : 
James, H. L., 1. 

Ironwood iron-formation, Precam­
brian: Huber, N. K. 

Lower Peninsula, northern, Sllurian­
Devonian, cross sections : Landes, 
K.K., 1. 

Mackinac Straits region, Silurian­
Devonian, sections : Landes, K. 
K., 1 ; Michigan Basin Geol. Soc., 
1. 

Red Cedar River basin, Mississippian­
Permian, cross sections : Hum­
phrys, C. R. 

Schoolcraft County, Cambrian-Silu­
rian, Pleistocene: Sinclair, W. C. 

White Pine copper deposit, Precam­
brian: White, W. S. 

Minnesota, Cook County, Precambrian: 
Grout, F. F. 

Mississippi, Black Warrior basin, north­
ern, Devonian-Pennsylvanian, 
sections and correlation table : 
Welch, S. W. 
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GEOLOGIC FORMATIONS, LISTS, lDTC.-JCon. 
Missllilsippi Valley, upper, Devonian­

Mississippian, columnar : Collin­
son, C. W., 2. 

Upper, lead-zinc district: Heyl, A. V., 
Jr., 1. 

Missouri, Cambrian-Mississippian : Mc­
Cracken, E. 

Des Moines series, Pennsylvanian, 
east-west cross section : Searight, 
W.V.,l. 

Ozark area, Mississippian : Branson, 
c. c.,s. 

Montana: Billings Geol. Soc. 
Amsden formation, Pennsylvanian, 

Wolf Springs oil field, subsurface 
section: Ramsey, R. D. 

Belt series, Precambrian, correlation 
chart: Johns, W. M. 

Big Snowy group, Mississippian, 
cross sections : Blake, 0. D. 

Birney-Broadus coal field, measured 
sections: Warren, W. C. 

Black Hills, Triassic-Recent : Mapel, 
W.J.,3. 

Bonner quadrangle, cross sections : 
Nelson, W. H., 1. 

Central, Carboniferous: Gardner, 
L. S.,2. 

Central and eastern, Mississippian­
Pennsylvanian: Willis, R. P. 

Cut Bank area, Mississippian-Creta­
ceous, cross sections: Weimer, 
R.J.,2. 

Eastern, Charles and Mission Canyon 
formations, Mississippian, cross 
section : Fish, A. R. 

Flint Creek Range, northwest flank, 
structure sections and table : Mc­
Gill, G. E. 

Glacier National Park region, table : 
Ross, C. P., 1. 

Lewistown area: Gardner, L. S., 1. 
Little Rocky Mtn. area, columnar 

section : Knechtel, M. M. 
Pierre shale, Cretaceous, measured 

sections : Robinson, C. S. 
Red Creek oil field to Cut Bank oil 

and gas field, Mississippian-Cre­
taceous : Lowe, H. R. 

Sixteenmile area, cross sections and 
table : Robinson, G. D., 1. 

South Moccasin Mts., Cambrian-Re­
cent: Miller, Richard N. 

Stensvad-Ivanhoe area, Mississippian­
Pennsylvanian, cross sections: 
Todd, D. F. 

Stensvad-Sumatra-Ivanhoe oil fields 
area, Mississippian-Jurassic : 
Staggs, J. 0. 

Sun River Canyon area, Devonian­
Cretaceous, table: Mudge, M. R., 
3. 

Wolf Springs-Delphia area, Mississip­
pian-Pennsylvanian, cross sec­
tions: Ramsey, R. D. 

GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Nebraska, Big Blue River basin above 

Crete, cross sections: Johnson, 
C.R. 

Clay County, Cretaceous-Quaternary, 
sections: Keech, C. F., 1. 

Pleistocene, correlation table: John­
son, C. R. 

Nevada, Buffalo Mtn. quadrangle, Per­
mian-Quaternary, cross section: 
Wallace, R. E. 

Goose Creek district: Mapel, W. J., 1. 
Lone Mtn., structure sections: Love­

joy, D. W. 
Pahranagat Range, Devonian, sec­

tion : Reso, A., 1. 
Snake Range and Kern Mts., Precam­

brian-Tertiary, list: Nelson, R. B. 
Union district, Triassic-Jurassic, col­

umnar: Silberling, N. J. 
Virginia Range, Wadsworth area, 

Mesozoic-Quaternary : Rose, R. 
L.,2. 

New Hampshire, Ordovician-Devonian, 
correlation chart: Murthy, V. R., 
1. 

New Jersey, Cape May County, south­
ern, Miocene-Pleistocene, cross 
section : Gill, H. E. 

New Mexico, Cambrian-Ordovician, pre­
Simpson, correlation sections : 
Barnes, V. E., 1. 

Central, Mississippian: Armstrong, 
A. K., 1. 

Dakota formation, Cretaceous, San 
Juan Basin, ;correlations: 
Tyrrell, W. W., Jr. 

Fresnal group, Pennsylvanian, La 
Luz anticline, sections : Cline, 
L.M.,3 

Laborcita formation, Permian, Sacra­
mento Mts., columnar sections: 
Otte, C., Jr., 2. 

Lordsburg quadrangle, Cretaceous­
,Tertiary, cross sections: Flege, 
R. F., Jr. 

Lucero region, sections : Wengerd, 
S. A., 1. 

Montoya group, Ordovician, trans­
Pecos area: Howe, H. J. 

Northeastern, cross sections : Pan­
handle Geol. Soc., 2. 

Oscuro Mts., to El Paso, Texas, Pre­
cambrian-Cretaceous, diagram­
matic sections: Kottlowski, F. 
E., 2. 

Sacramento Mts., generalized sec­
tion : Motts, W. S., 1. 

Northern : Otte, C., Jr., 1. 
Pennsylvanian-Permian unconform­

ity : Oppel, T. W. 
Sections : Pray, L. C. ; Soc. Econ. 

Paleontologists and Mineralogists 
Permian Basin Sec. 

Sand Canyon area, lower Permian : 
Bachman, G. 0., 1. 
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New Mexico-Continued 

Southern, pre-Pennsylvanian : Flower, 
R. H., 1. 

Southwestern and south-central, De­
vonian unit names: Pye, W. D., 
2. 

Sunshine Valley: Winograd, I. J. 
Tucumcari basin, cross sections : 

Krisle, J. E. 
Union County, Mesozoic, columnar 

sections : Baldwin, B. 
Western: N. Mex. Geol. Soc. 

New York, Cayuga Lake Basin, De­
,vonian: N.Y. State Geol. Assoc. 

Chazy series, Ordovician, Champlain 
Valley, measured: Oxley, P. 

Chemung County, Cambrian-Devo­
nian, deep well, lithology and 
correlation: Wiggins, J. W. 

Hudson River, Storm King to Man­
·hattan, structure sections: Wor­
.zel, J. L., 3. 

Western, Upper Devonian: de Witt, 
W., Jr. 

Nicaragua, Santa Rosa del Pefi6n area, 
Tertiary, columnar and struc­
ture sections : Zoppis Bracci, 
L., 2. 

North America, Silurian algae-bearing 
beds, worldwide correlation: 
Johnson, J. Harlan, 3. 

North Dakota, Charles and Mission 
Canyon formations, Mississip­
pian, cross section : Fish, A. R. 

Jurassic-Cretaceous boundary, cross 
sections : Hansen, D. E. 

Madison group, Mississippian, nomen­
clature chart, cf. Saskatchewan: 
N. Dak. Geol. Soc., 1. 

Northwestern : Anderson, S. B. 
N esson area, cross sections : N. Dak. 

Geol. Soc., 1. 
Square Buttes coal field, Tertiary 

formations, measured sections : 
Johnson, W. D., Jr. 

Northwest Territories, Arctic Archipel­
Jilgo, table : Bateman, J. D. 

Cornwallis and Little Cornwallis 
Islands, Paleozoic and Cenozoic : 
Thorsteinsson, R., 1. 

Fort Liard-La Biche areas, Precam­
brian-Cretaceous, cross sections 
and charts: Douglas, R. J. W., 2. 

Great Slave and Trout River areas, 
Devonian: Douglas, R. J. W., 1. 

Wrigley-Fort Norman area, Precamr 
brian-Ordovician, measured sec­
tions : Bell, W. A. 

Nova Scotia, northern, Carboniferous: 
~rummer, J. J. 

Shubenacadie-Kennetcook a r e a: 
Stevenson, I. M. 

Ohio, Columbus-Galena-Gahanna area : 
Ohio Acad. Sci. Geology Sec. 

GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Ohio-Continued 

Hamilton County and vicinity, Or­
dovician-Silurian, table : Hyde, 
.D. E. 

Hocking and Scioto Valleys, glacial­
outwash terraces, profiles : Kemp­
ton, J.P. 

Oklahoma, Arbuckle and Ouachita Mts., 
:Cambrian-Silurian, correlation 
.chart : Decker, C. E. 

Arbuckle and Ouachita Mts., Precam­
brian-Mississippian, correlation 
(Chart: Ham, W. E. 

Ardmore basin, Pennsylvanian : 
Jacobsen, C. L., 1. 

Pennsylvanian, cross section : Tom­
linson, C. W., 2. 

Atoka formation, Pennsylvanian, Mc­
Alester basin, cross sections : 
Scull, B. J., 2. 

Measured sections: Blythe, J. G. 
Caney shale, Mississippian, type sec­

tion : Elias, M. K., 2. 
Creek County, measured and cross 

sections : Oakes, M. C. 
Deese group, Pennsylvanian, electric­

log cross sections: Gunter, C. E. 
Eastern, Mississippian-Pennsylvanian, 

cross sections: Laudon, R. B., 1. 
Garvin County, Ordovician-Pennsyl­

vanian, composite log: Gunter, 
C. E. 

Harper County, cross sections: Jor­
dan, L., 3. 

Measured sections: Myers, A. J. 
P 11 o c en e-Pleistocene correlation 

chart: Myers, A. J. 
Hugoton embayment, north-s o u t h 

cross section : Liberal Geol. Soc. 
Love-Carter Counties, Cambrian-Mis­

sissippian, cross sections : Reed, 
B.K. 

Mississippian : Moore, C. A. 
Northeastern, Pennsylvanian, chart: 

Branson, C. C., 1. 
Ogallala group, Miocene-Pliocene, and 

terrace deposits, Roger Mills 
County, measured sections: Kitts, 
D. B., 2. 

Ouachita Mts., cross sections : Hen­
dricks, T. A. 

Mississippian-Pennsylvanian : Cline, 
L. M., 2 ; Harlton, B. H. 

Ozark area, Mississippian : Branson, 
c. c., 3. 

Paleozoic: Boler, M. E. 
Correlation chart: Bercutt, H. 

Pawnee County, sections: Greig, 
P. B., Jr. 

Pittsburg County, Girty's Statton 
2078, Devon 1 a n-Mississtpplan, 
measured section : Branson, C. C., 
10. 
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GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Oklahoma-continued 

Seminole-Hughes Counties, Ordovi­
cian-Pennsylvanian: Duck, J. H., 
Jr. 

South Palacine oU field, Cambrian­
Pennsylvanian: Atkinson, Wal­
ter E. 

Southern, oU fields : Ardmore Geol. 
Soc. 

Ordovician-Mississippian, sections : 
Maxwell, R. W. 

Stratigraphic standard tables : Ard­
more Geol. Soc. 

Velma-Camp area, Pennsylvanian, 
cross sections : Parker, E. C. 

Washita group, Cretaceous, table: 
Curtis, N. M., Jr., 3. 

Wesley-Johns Valley sequence, Mis­
sissippian-Pennsylvanian, Ouach­
ita Mts., correlation : Cline, L. M., 
2. 

Wichita Mts., north flank, Pennsyl­
vanian facies : Edwards, A. R. 

Ontario, Boston-Pacaud Townships, Pre­
cambrian: Lawton, K. D. 

London area, Wisconsin glacial stage : 
Friends Pleistocene G e o I o g y 
Eastern Sec. 

Southwestern, Upper Cambrian : San­
ford, B. V. 

Oregon, Silurian-Quaternary: Baldwin, 
E. M., 1 ; Wilkinson, W. D., 1. 

Southwestern, Myrtle group, Jurassic­
Cretaceous : Imlay, R. W., 5. 

Pennsylvania, Allegheny County, Penn­
sylvanian, sections : Philbrick, 
s. s. 

Annville-Myerstown-Hershey lime-
stones, Ordovician, measured sec­
tions : Prouty, C. E., 1. 

Bucks County, Pleistocene, 'measured 
sections : Peltier, L. C., 1. 

Central, Silurian-Pennsylvanian, sec­
tions : Arndt, H. H. 

Newark group, Triassic, Bucks County, 
measured sections and correlation 
table: McLaughlin, D. B. 

Northwestern, Paleozoic and Pleisto­
cene : Pa. Geologists. 

Pleistocene, nomenclature chart: 
Shepps, V. C., 1. 

Quaternary, table and measured 
sections : Shepps, V. C., 2. 

Sinking Valley, Cambrian-Silurian, 
structure sections, thrust rela­
tions: Moebs, N. N. 

Southern and Western Middle anthra­
cite fields, Mississippian-Pennsyl­
vanian, sections : Arndt, H. H. 

Western, Pennsylvanian, sections and 
correlation chart: Dutcher, R. R. 

Puerto Rico, southwestern: Navarro de 
Haydon, R. 

GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Quebec, Causapscal area, east half, 

Silurian-Devonian: Stearn, C. W. 
Cross Lake area, Precambrian, table : 

Beall, G. H. 
Gaspe Peninsula, eastern, Silurian­

Lower Devonian, measured sec­
tions : Cumming, L. M. 

Grondines area, Precambrian and 
Pleistocene, cross section : Can­
ada G. S., 62. 

Richard-Gravier area, cross sections : 
Carbonneau, C. 

Squateck area, west half: Lesperance, 
P.-J. 

Rhode Island, Providence quadrangle, 
aquifers : Bierschenk, W. H., 2. 

Saskatchewan, Avonlea area: Sawatzky, 
H. B. 

Northern, Precambrian-lower Paleo­
zoic, cross sections: Gussow, 
w. c., 1. 

Paleozoic-Mesozoic, correlation chart 
with cross sections: Saskatche­
wan Dept. Mineral Res. Petro­
leum and Nat. Gas Div. 

Quill Lakes-Qu'Appelle area, Mid­
dle Devonian : Lane, D. M. 

Souris Valley area, Mississippian on 
trend: Stauft, P. 

Southwestern, algal zones: Johnson, 
J. Harlan, 1. 

Swift Current area, upper Pleisto­
cene : Christiansen, E. A. 

West-central, Upper Devonian-Lower 
Mississippian, cross section : 
Kents, P. 

South Carolina, Coastal Plain, Creta­
ceous- Quaternary, correlation 
with Gulf and mid-Atlantic 
Coastal Plains : Siple, G. E., 1. 

South Dakota, Black Hills, west flank, 
cross section and correlation ta­
ble, Jurassic-Cretaceous : Mapel, 
w. J., 2. 

Harding-Perkins Counties, uranif­
erous lignite beds : Denson, N. 
M., 1. 

Inyan Kara group, Cretaceous, Black 
Hills, measured: Waage, K. M., 
1. 

Potter, Walworth, and Brookings 
Counties, Pleistocene: Lee, K.­
Y., 1. 

Tennessee, Buffalo Mtn.-Cherokee Mtn. 
area, Cambrian-Ordovician, struc­
ture and columnar sectionlil : Ord­
way, R. J. 

Cleveland area, Cambrian-Mississip­
iPian : Swingle, G. D. 

Giles County, Ordovician, correlated 
with Alabama, Limestone 
County : Hastings, E. L. 

Pennsylvanian, generallzed section: 
Luther, E. T. 
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Texas, Bexar County: Arnow, T. 

Brazos River valley, Cretaceous­
Tertiary : Soc. Econ. Paleontolo­
gists and Mineralogists Gulf 
Coast Sec., 2. 

Cambrian - Cretaceous, correlation 
chart: West Texas Geol. Soc. 

·Cambrian-Ordovician, pre-Simpson, 
·Correlation sections: Barnes, 
V. E., 1. 

Pre-Simpson, correlation with 
Missouri : Barnes, V. E., 5. 

Central, Edwards limestone, Creta­
ceous, cross sections : Lozo, 
F. E., 1. 

Kiamichl formation, Cretaceous, 
correlation chart and measured 
sections: Shelburne, 0. B., Jr., 1. 

Cretaceous, charts: West Texas Geol. 
Soc. 

Delaware-Val Verde basins, Ordovi­
cian-Permian, sections: Vertrees, 
C. D. 

Edwards formation, Cretaceous, Bell­
Coryell-McLennan Counties, lith­
ofacies and measured sections : 
Nelson, H. F. 

Frio formation, Oligocene-Miocene, 
O.iagrammatic section : Houston 
Geol. Soc. 

Galveston Island, cross section : Gulf 
,Coast Assoc. Geol. Socs. 

Grayson County : Bradfield, H. H., 1. 
Horseshoe atoll, Borden-Howard 

Counties, cross sections: Burn­
side, R. J., 1. 

Scurry County, cross sections: 
Stafford, P. T. 

McLennan County, middle Creta­
ceous : Baylor Geol. Soc. 

Marathon basin, Housetop Mtn. area, 
structure sections : Hall, W. 
Ellis. 

Medina County, Cretaceous-Pleisto­
cene, sections: Holt, C. L. R., 
Jr. 

Midland fossil-man site, Pleistocene : 
Wendorf, F. 

Montoya group, Ordovician, trans­
Pecos area: Howe, H. J. 

North-central, Fredericksburg and 
adjacent formations, Cretaceous, 
control and stratigraphic sec­
tions: Lozo, F. E., 2. 

Northern, Strawn series, Pennsylva­
nian : Roberts, E. D. 

Ogallala formation, Miocene-Pliocene, 
measured sections : Frye, J. C., 3. 

Padre Island-Laguna Madre Flats 
area, Quaternary, cross sections: 
Fisk, H. N., 1. 

Puckett oil field, Mississippian-Creta­
ceous, cross section: Hester, 
R. J. 

Texas-Continued 
Rimrock country, Tertiary, measured 

sections : DeFord, R. K. 
Rio Grande valley, Hudspeth County, 

basin fill, lower Pleistocene : 
Strain, W. S. 

Southwestern, Cretaceous-Oligocene 
cross sectio-ns : McClain, 0. G. 

Terlingua mercury district, structure 
sections : Yates, R. G. 

Van Horn Mts., Precambrian and 
Permian-Quaternary: T w 1 s s, 
P. C. 

Washita group, Cretaceous, Duck 
Creek-Denison area, measured 
section : Curtis, N. M., Jr., 3. 

Table: Curtis, N. M., Jr., 3. 
Western, chart: Phifer, R. L., 1, 2. 
Winkler County : Garza, S. 

Time chart, popular : Collinson, C. 
w., 1. 

United States, east-central salt basins, 
Silurian, table : Alling, H. L. 

Great Basin to Colorado Plateau, post­
Paleozoic cross section, general­
ized : Harris, H. D. 

Midcontinent, Devonian-Pennsylva-
nian, correlation chart : Branson, 
c. c., 3. 

Mississippian : Moore, C. A. 
Pennsylvanian, Oklahoma to Pennsyl­

vania, diagrammatic section: 
Moore, R. C. 

South-central, Chattanooga shale, 
Devonian, columnar: Glover, L., 
3d. 

Triassic, correlation charts and cross 
sections : McKee, E. D. 

Western, Ordovician, correlation 
chart: Hintze, L. F., 2. 

Phosphoria-Park City-Shedhorn for­
mations, Permian, chart and 
measured sections : McKelvey, 
V. E., 1. 

Utah, Arapien shale, Jurassic, Salt 
Creek area, correlated with 
Wasatch Plateau : Johnson, 
K.D. 

Bismark Peak area, Paleozoic meas­
ured sections: Foster, J. M. 

Camp Maple Dell area, Cambrian­
Quaternary: Rigby, J. K., 8. 

Cedar Mtn. area, Cenozoic: Johnson, 
H. S., Jr., 1. 

Central, Paleozoic, measured and col­
umnar sections : Utah Geol. Soc. 

Park City formation, Permian, cor­
relation: Johnson, K. D. 

Upper Devonian regional uncon­
formity, cross sections: Rigby, 
J. K., 5. 

Coalville area, Upper Cretaceous sec­
tion: Williams, N.C. 
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GEOLOGIC FORMATIONS, LISTS, ETC.-Con. 
Utah-Continued 

Confusion Range, Mississippian-Trias­
sic : Hose, R. K. 

Cottonwood-American Fork area, gen­
eralized section : Wilson, Clark L. 

Daggett County : Ritzma, H. R., 2. 
Deep Creek Mts., Precambrian-Ter­

tiary, list: Nelson, R. B. 
Diamond Fork anticline, cross sec­

tion : Neighbor, F. 
Elk Ridge 4 quadrangles, Pennsyl­

vanian-Jurassic : Lewis, R. Q., 
Sr., 3, 4. 

Fivemile Pass-northern Boulter Mtn. 
area : Bissell, H. J ., 4. 

Goose Creek district: Mapel, W. J., 1. 
Green River and lower Uinta forma­

tions, Eocene : Picard, M. D., 1. 
Hermosa formation, Pennsylvanian, 

Paradox basin, well-log correla­
tions : Millard, F. S. 

House Range, Cambrian-Ordovician : 
Powell, D. K. 

Manning Canyon shale, Mississippian­
Pennsylvanian : Moyle, R. W. 

Uinta Mts., measured sections : Sad­
lick, W., 1. 

Moenkopi formation, Triassic, salt­
anticline region, measured sec­
tions: Shoemaker, E. M., 2. 

Needle Range, Paleozoic, measured 
sections : Gould, W. J. 

North Strawberry Valley, Pennsyl­
vanian-Miocene, table : Bissell, 
H.J.,2. 

North-central, Phosphoria interval, 
Permian, intertonguing, dia­
grams: Cheney, T. M. 

Northeastern, Upper Cretaceous, cross 
sections : Hale, L. A. 

Pavant Range, southern: Crosby, 
G.W.,2. 

Permian, correlation charts: Cheney, 
T.M. 

Randolph quadrangle, Mississippian­
Permian ( ?) : Sando, W. J. 

Sheeprock Mts., Cambrian-Mississip­
pian, cross sections : Cohenour, 
R.E. 

Precambrian-Mississippian, meas­
ured sections: Cohenour, R. E. 

Southeastern, Permian- Jurassic: 
Stewart, J. H., 1. 

Stansbury Mts., southern : Teichert, 
J.A. 

Structure sections: Brigham Young 
Univ. Dept. Geology. 

Thomas Range fluorite district : 
Staatz, M. H. 

Tintic Mts. to Wasatch Mts., Paleo­
zoic : Johnson, K. D. 

Tooele arch, Ordovician, cross sec­
tions : Hintze, L. F., 2. 

Uinta Mtn. area basins, Paleocene­
Eocene, chart : Gazin, C. L., 1. 

GEOLOGIC FORMATIONS, LISTS, ETC.-'Con. 
Utah-Continued 

Wasatch Mtn. area, Jurassic, chart: 
Stokes, W. L. 

Wasatch Mts., structure sections: 
Baker, A. A. 

Wasatch and Uinta Mts., Mississip­
pian, correlation charts : Crit­
tenden, M. D., Jr. 

Triassic : Scott, W. F. 
Vermont, Chazy series, Ordovician, 

Champlain Valley, measured: Ox­
ley, P. 

Clarendon-Dorset area, Precambrian­
Ordovician, table : Thompson, 
J. B., Jr., 2. 

Coxe Mtn. area, Precambrian-Ordovi­
cian : Osberg, P. H. 

Ordovician - Devonian, correlation 
chart: Murthy, V. R., 1. 

Rutland area, marble belt, Cambrian­
Ordovician: Bain, G. W. 

St. Johnsbury quadrangle: Hall, L. M. 
Taconic area, graptolite-bearing units, 

Cambrian- Ordovician: Berry, 
W. B. N., 1. 

Virginia, southwestern, Upper Mississip­
pian, sections and correlation 
chart: Wilpolt, R. H. 

West Virginia, Doddridge-Harrison 
Counties, Silurian- Permian: 
Haught, C. L., 2. 

Wood County deep well: Woodward, 
H.P.,2. 

Williston basin, Mississippian-Pennsyl­
vanian : Willis, R. P. 

Northern, Cambrian-Silurian, cross 
sections: Porter, J. W. 

Mississippian, chart : Fish, A. R. 
Southern, Jurassic: Sandberg, D. T. 

Wisconsin, Ironwood iron-formation, 
Precambrian : Huber, N. K. 

Southwestern, Cambrian-Ordovician, 
measured sections : Tri-State 
Geol. Field Conf. 

Wyoming, Black Hills, Jurassic-Creta­
ceous, cross section and correla­
tion table: Mapel, W. J., 2. 

Black Hills, Triassic-Recent: Mapel, 
W.J.,3. 

Crooks Creek SE quadrangle, cross 
section : Marshall, C. H., 4. 

Dubois area : Reeves, C. C., Jr., 1, 3. 
Inyan Kara group, Cretaceous, Black 

Hills, measured : Waage, K. M., 
1. 

Meridian anticline area, cross section : 
Cochran, K. L. 

Miller Hill area : Vine, J. D., 2. 
Oil and gas fields, penetration chart: 

Wyo. Geol. Assoc. Penetration 
Chart Comm. 

Phosphoria interval, Permian, inter­
tonguing, diagrams : Cheney, 
T.M. 



INDEX 409 

GEOLOGIC FORMATIONS, LISTS, ETC.-,Con. 
Wyoming-Continued 

Pierre shale, Cretaceous, measured 
sections : Robinson, C. S. 

Powder River basin, Pennsylvanian­
Permian, correlation: Foster, D. 
I. 

Rawlins area, Cretaceous, measured 
section : Barlow, J. A., Jr. 

Red Desert area: Masursky, H. 
Southeastern, Mesaverde group, Cre­

taceous, composite section: Berg­
strom, J. R. 

Southwestern, correlation with ad­
joining areas : Schick, R. B. 

Uinta 1\Hn. area basins, Paleocene­
Eocene, chart : Gazin, C. L., 1. 

Wasatch and Uinta Mts., Triassic : 
Scott, W. F. 

Western, overthrust belt in geosyn­
clinal area, structure sections : 
Rubey, W. W. 

GEOLOGIC HISTORY. See also Paleoclima­
tology; Paleogeography. 

Alaska, Big Delta quadrangle, western, 
Quaternary : Williams, J. Ropes, 
2. 

Fairbanks (D-1) quadrangle: Wil­
liams, J. Ropes, 1. 

Trinity Islands, Cretaceous-Recent : 
Kirschner, C. E. 

Alberta, Panther dome area: Hunt, C. 
w., 1. 

Arizona, Basin and Range province : 
Wilson, Eldred D., 4. 

Southeastern, and adjo·ining areas : 
Pye, W. D., 5. 

Southern : Heindl, L. A., 1. 
Verde Valley : Lange, A. L., 2. 

Arkansas, Boston Mts., Pennsylvanian: 
Quinn, J. H., 2. 

Ouachita Mts., relation to mineral 
deposits: Scull, B. J., 1. 

Washington County, southwestern: 
Jacksc:m, K. C., 2. 

Colorado, Blanca Peak area: Kasabach, 
H. F. 

Trinidad-Aguilar area: Harbour, R. 
L. 

Connecticut, New Britain quadrangle, 
Quaternary : Simpson, H. E. 

Great Lakes, basins : Hough, J. L., 2. 
Kansas: Jewett, J. M. 
Massachusetts, Shelburne Falls quad­

rangle, Quaternary : Segerstrom, 
K. 

Wilmington quadrangle, glacial : 
Castle, R. 0. 

Michigan, Holland area : Deutsch, M. 
Montana, Glacier National Park : Ross, 

C. P., 1. 
Granite County, Laramide orogeny: 

Poulter, G. J. 
Marias River area, lower : Smith, J. 

F., Jr. 
New Mexico, southern: Flower, R. H., 1. 

GEOLOGIC HISTORY-Continued 
New York, Long Island: Charlier, R. H., 

1. 
Nicholville quadrangle : Postel, A. W. 

Northwest Territories, Arctic Archipel­
ago : Fortier, Y. 0. 

Oklahoma, Anadarko basin, southeast­
ern : Braun, J. C. 

Harper County: Myers, A. J. 
McAlester basin, Atoka time, Penn­

sylvanian : Blythe, J. G. 
Northwest Butner oil field area: 

Duck, J. H., Jr. 
Ouachita 1\:lts., relation to mineral de­

posits: Scull, B. J., 1. 
Pawnee County: Greig, P. B., Jr. 
Southwestern: McDaniel, G. A. 

Pennsylvania, Bucks County: Willard, 
B., 3. 

Texas, central, Edwards limestone, Cre-
taceous: Nelson, H. F. 

Devils River uplift: Flawn, P. T., 2. 
Grayson County: Bradfield, H. H., 1. 
Horseshoe atoll, Scurry-Kent Coun-

ties : Stafford, P. T. 
Puckett oil field: Hester, R. J. 

Utah, Bismark Peak quadrangle : Fos­
ter, J. M. 

Fish Lake Plateau, Jurassic-Quater­
nary: McGookey, D.P. 

Mt. Nebo-Salt Creek area: Johnson, 
K. D. 

Pavant Range, southern: Crosby, G. 
w.,2. 

Uinta Mts. : Rltzma, H. R., 2. 
Wasatch and Uinta Mts., Triassic: 

Scott, W. F. 
Virginia, Lebanon area., popular ac­

count : Cameron, C. C. 
Washington, Buckley quadrangle, Cen­

ozoic : Crandell, D. R. 
West Indies, Aruba-Bonaire-Curacao Is­

lands, popular account: Buisonj6, 
P.H.de. 

Wyoming, Dubois area : Reeves, C. C., 
Jr., 1. 

Wasatch and Uinta Mts., Triassic: 
Scott, W. F. 

GEOLOGIC MAPPING. See also Technique, 
Mapping. 

Graphic-locator method : Varnes, D. J. 
Helicopter reconnaissance, Canada : 

Canada G. S., 64. 
Operation Mackenzie, Northwest Ter­

ritories : Canada G. S., 64. 
World, general legend, resolutions: In­

ternat. Geol. Cong. Comm. Geol. 
Map of World. 

GEOLOGIC MAPS. See also subheading Geo­
logic maps under the states and 
countries ; Maps, Photogeologic. 

Alaska: Miller, D. J. 
Adak Island, southern, and Kagalaska 

Island : Fraser, G. D., 2. 
Alaska Range, parts of Healy quad­

rangle, glacial: Wahrhaftig, C. A. 
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GEOLOGIC MAPS-Continued 
.Alaska-Continued 

Anchorage area : Miller, R. D., 1. 
Bethel quadrangle: Hoare, J. M., 1. 
Big Delta quadrangle, western: Wil-

liams, J. Ropes, 2. 
Candle quadrangle: Cass, J. T., 2. 
Chichagof I s 1 a n d, northwestern : 

Rossman, D. L., 2. 
Davidof and Khvostof Islands: Nel­

son, W. H., 2. 
Delarof Islands: Fraser, G. D., 1. 
Fairbanks (D-1) quadrangle: Wil­

liams, J. Ropes, 1. 
Gareloi Island: Coats, R. R., 1. 
Glacier Bay, Geikie Inlet area: Seitz, 

J.F. 
Juneau quadrangle : Lathram, E. H. 
Kanaga Island, western peninsula : 

Fraser, G. D., 1. 
Kenai coal field, Homer district : 

Barnes, F. F., 2. 
Kings River area, Matanuska forma­

tion, Cretaceous : Eckhart, R. A. 
Little Sitkin Island: Snyder, G. L. 
Matanuska coal field, Little Susitna 

district: Barnes, F. F., 1. 
Melozitna quadrangle: Cass, J. T., 5. 
Mt. Katmai area: Keller, A. S. 
Norton Bay quadrangle: Cass, J. T., 1. 
Nulato quadrangle: Cass, J. T., 6. 
Reid Inlet-Lamplugh Glacier area: 

Rossman, D. L., 1. 
Ruby quadrangle: Cass, J. T., 4. 
Russian Mission quadrangle : Hoare, 

J.M.,2. 
Segula Island: Nelson, W. H., 2. 
Semisopochnoi Island: Coats, R. R., 2. 
Sutton area, Matanuska formation, 

Cretaceous : Eckhart, R. A. 
Umnak-Bogoslof Islands area: Byers, 

F. M.,Jr. 
Unalakleet quadrangle: Cass, J. T., 3. 
Union Bay area : Ruckmick, J. C. 
Windy Creek area : Moxham, R. M. 
Yakobi Island: Rossman, D. L., 2. 

Alberta, Cadomin area: Edmonton Geol. 
Soc. 

Carbondale River area : Canada G. 
s., 32. 

Fort Macleod area, surficial : Canada 
G. S., 21. 

Front ranges, Banff area: Usher, J. L. 
McMurray area: Carrigy, M.A., 1. 
Moose Mtn. area : Dahlstrom, C. D. A. 
Northwestern, sketch: Kidd, D. J. 
Sturgeon Lake area, surficial : Hen-

derson, Eric P., 2. 
Arizona, Chiricahua Mts., Apache Pass­

Cochise Head area : Mayo, E. B., 
2. 

Clifton quadrangle : Wilson, Eldred 
D., 4. 

Cochise County: Ariz. Bur. Mines; 
Cooper, J. R., 1. 

GEOLOGIC MAPS-Continued 
Arizona-Continued 

Dragoon quadrangle, generalized : 
Cooper, J. R., 2. 

Emmett Wash NE quadrangle: Peter-
sen, R. G., 2. 

Empire Mts. : Galbraith, F. W., 3d, 1. 
Gila County : Wilson, Eldred D., 1. 
House Rock Spring SE quadrangle : 

Wells, J. David. 
Igneous and metamorphic rocks: 

Stipp, T. F. 
Mayer NW quadrangle : Anderson, 

C. A. 
Mohave County : Wilson, Eldred D., 

2. 
Parla Plateau NE quadrangle : Peter-

sen, R. G., 1. 
Pinal County: Wilson, Eldred D., 3. 
Red Bluff area: Granger, H. C. 
San Xavier Indian Reservation: 

Heindl, L. A., 2. 
Southern, field-trip areas : Ariz. Geol. 

Soc. 
Tucson Mts., Saginaw area: Kin­

nison, J. E., 2. 
Waterman Mts., central and eastern: 

McClymonds, N. E., 1. 
Workman Creek area: Granger, H. C. 

Arkansas, Fayetteville area: Jackson, 
K. c., 1. 

Ouachita Mts.: Miser, H. D. 
Washington County, southwestern: 

Jackson, K. C., 2. 
Atlantic Coastal Plain, generalized : 

Johnston, J. E. 
British Columbia, Atlin area : Aitken, 

J.D., 1. 
Canal Flats area: Canada G. S., 24. 
Carbondale River area: Canada G. S., 

32. 
Chutine area: Canada G. S., 34. 
Fernie area : Henderson, G. G. L., 1. 
Flathead area: Canada G. S., 28. 
Mineral deposits : British Columbia 

Dept. Mines, 1. 
N echako River area, Mesozoic distribu-

tion : Tipper, H. W. 
Quesnel area: Canada G. S., 39. 
Salmo lead-zinc area: Fyles, J. T. 
Tetsa River area : Canada G. S., 55. 
Vernon area: Jones, A. G. 
Victoria-Vancouver are a: Canada 

G. S., 8. 
Whitesail Lake area : Duffell, S., 1. 

British Honduras, soil parent materials : 
Wright, A. C. S. 

California, Alpine Butte quadrangle : 
Dibblee, T. W., Jr., 2. 

Avenal-McKittrick area: Wood, P.R. 
Blairsden quadrangle, Tertiary, parts : 

Durrell, C., 1, 2. 
Camp Irwin area: Kunkel, F. F. 
Chico Martinez Creek area : San J oa­

quin Geol. Soc. 
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GEOLOGIC HAPS-Continued 
California--Continued 

Coast Ranges-Sacramento V a 11 e y, 
northern : Bailey, E. H., 4. 

Crestmore area, Commercial quarry : 
Burnham, C. W ., 1. 

Daly City, Westlake area: Bonilla, 
M.G. 

Death Valley, Black Mts., turtleback 
fault areas : Drewes, H. D. 

Eureka area : Evenson, R. E. 
Fremont Peak area: Bowen, 0. E., Jr. 
Golden Gate Hill area, Calaveras 

County: Rose, R. L., 1. 
Klamath Mts., Shasta Valley-Scott 

Valley area: Wells, F. G. 
Lake Elsinore quadrangle : Engel, 

R.L.H. 
Livermore-Hollister area: Geol. Soc. 

Sacramento. 
Long Beach-Santa Ana area : Poland, 

J.F., 2. 
Mammoth Lakes-Devil Postpile area, 

generalized : Rinehart, C. D., 1. 
Mojave quadrangle: Dibblee, T. W., 

Jr., 1. 
Nopah Range, southern: Wasserburg, 

G. J. 
Orocopia Mts., northern : Crowell, 

J. c., 1. 
Pigeon Point area : Hall, C. A., Jr., 2. 
Puente Hills, eastern : Durham, D. L. 
Sacramento to Nevada line, U.S. High-

way 40, strip: Lydon, P. A., 2. 
San Andreas fault zone, Marin and 

San Mateo Counties: Oakeshott, 
G.B. 

San Dieguito River watershed : Calif. 
Dept. Water Res. 

San Francisco peninsula, western, 
Pliocene - I o w e r Pleistocene : 
Glen, W. 

San Jacinto-Elsinore area : Calif. 
Dept. Water Res. Div. Res. 
Plan., 1. 

Santa Ynez River basin, Quaternary : 
Wilson, H. D., Jr. 

Soda Mts., northeastern: Grose, L. T. 
Standard quadrangle, Calaveras group 

carbonate belt: Hart, E. W. 
Stanislaus-Merced Counties: Davis, 

S.N. 
Temescal Valley, southern: Engel, 

R.L.H. 
Torrance-Santa Monica area : Poland, 

J.F., 1. 
Ventura County: Calif. Dept. Water 

Res. Div. Res. Plan., 2. 
Warm Spring-Sliver Lady Canyons 

area: Wasserburg, G. J. 
Colorado, Chicago Creek area: Harri­

son, J. E. 
Cochetopa mining district, uranium 

area : Malan, R. C. 
Cortez SW quadrangle : Ekren, E. B., 

1. 

GEOLOGIC HAPS-Continued 
Colorado-Continued 

Garo deposit : Wilmarth, V. R., 1. 
Grand Junction area, generalized : 

Young, R. G. 
Hall Valley area, Front Range: 

Wahlstrom, E. E. 
Huerfano Park area: Johnson, Ross 

B. 
Lisbon Valley area: Byerly, P. E. 
Little Cone quadrangle : Bush, A. L., 

2. 
Long Canyon area, Boulder County : 

Broscoe, A. J ., 1. 
McKinley Mtn. area: Christman, R. 

A., 1. 
Manitou Park area, Teller County : 

Broscoe, A. J., 1. 
Mesa Verde area: Wanek, A. A. 
Moqui quadrangles : Ekren, E. B., 2 ; 

Houser, F. N., 2. 
Placerville quadrangle: Bush, A. L., 

1. 
Sentinel Peak NE quadrangle: Ekren, 

E. B., 3. 
Slick Rock district, sketch: Shawe, 

D. R. 
Trinidad-Aguilar area : Harbour, R. L. 

Colorado Plateau, central, Triassic out­
crops : Finch, W. 1., 2. 

Connecticut, Middle Haddam quad­
rangle : Rodgers, J ., 1. 

Middletown quadrangle, bedrock : 
Lehmann, E. P. 

New Britain quadrangle, surficial: 
Simpson, H. E. 

Pre-Triassic-Triassic : Rodgers, J., 1. 
Roxbury quadrangle, bedrock: Gates, 

R.M. 
Cuba: Bermudez y Hernandez, P. J. 

Sierra de Trinidad, northwestern : 
Hlll, P. A. 

Delaware, Wilmington complex: Ward, 
R.F. 

Florida, surficial : Purl, H. S., 2. 
West-central: Carr, W. J. 

Georgia, Cloudland Canyon State Park : 
Croft, M.G. 

Greenland, east-central : Biitler, H. 
Nathorsts Land: Zweifel, H. 
Ntlgssuaq Peninsula, south coast : 

Koch, B. E. 
Werner Bjerge massif: Bearth, P. 

Haiti, sketch : Salas, G. P., 1. 
Honduras, northeastern : Helbig, K. M. 
Idaho, Big Wood River-Sliver Creek 

area : Smith, Rex 0. 
Elk City region : Reid, R. R., 1. 
Fall Creek area : Vine, J. D., 1. 
Goose Creek district: Mapel, W. J., 1. 
Index: Boardman, L., 1. 
North Fork quadrangle: Anderson, 

A.L. 
Stanley uranium area: Kern, B. F. 
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Illinois, Buda quadrangle, surficial : 

MacClintock, P., 1. 
Chicago region, glacial and bedrock : 

1Suter, M. 
Southeastern : Ill. Geol. Soc. 
Southern limestone areas: Lamar, 

J. E. 
Indiana, Coal City quadrangle : Kott­

lowski, F. E., 1. 
Mt. Carmel fault region : Melhorn, 

W. N.,2. 
Whitewater drainage basin, upper, 

Pleistocene terraces : Gooding, 
A.M., 1. 

Jamaica: Jamaica G. S.; Salas, G. P., 1. 
Central inlier, Cretaceous: Williams, 

J. B. E., 1. 
Western: Williams, J. B. E., 2. 

North-central: Sweeting, M. M. 
Kansas, Clay County, surficial: Walters, 

K. L. 
Cloud County, surficial : Bayne, C. K. 
Kansas River valley, Wamego to To­

peka, surficial: Beck, H. V. 
Marion County : Byrne, F. E. 
Mitchell County, surficial: Hodson, 

W.G. 
Nemaha County: Mudge, M. R., 1. 
Pottawatomie County: Scott, G. 

R., 1. 
South-central : Kans. Geol. Soc., 2. 
Wabaunsee County: Mudge, M. R., 2. 

Kentucky, Big Four fault system, Crit­
tenden County : Hardin, G. C., 
Jr. 

Labrador, Redmond area : Blais, R. A. 
Snegamook Lake area : Canada G. S., 

10. 
Wabush Lake district: Knowles, 

D.M. 
Louisiana, Sabine Lake area: Gulf Coast 

Assoc. Geol. Socs. ; Kane, H. E. 
Maine, Augusta-Sidney area : Wing, L. 

A., 2. 
Gardiner area : Wing, L. A., 2. 
Index : Boardman, L., 2. 
Isles of Shoals : Fowler-Billings, K. 
Penobscot-Piscataquis C o u n t 1 e s : 

Wing, L. A., 1. 
Poland quadrangle, surficial : Hanley, 

J. B. 
Sandy River area, glacial : Caldwell, 

D.W. 
Southwestern, surficial: Bloom, A. 

L., 1. 
Spencer Stream area: Boucot, A. 

J., 4. 
Manitoba, Brandon area, bedrock and 

surficial : Halstead, E. C. 
Elbow Lake area: McGlynn, J. C. 
Heming Lake area: McGlynn, J. C. 
Island Lake area, sketch : Quinn, 

H. A. 
Knee Lake area, bedrock and surft­

clal: Barry, G. S., 2. 

GEOLOGIC MAPS-Continued 
Manitoba-con tinned 

Northern Indian Lake area: Canada 
G. S., 29. 

Oxford House area, bedrock and sur­
ficial: Barry, G. S., 2. 

Maryland, Beaverdam Creek basin: Ras­
mussen, W. C., 1. 

Wilmington complex: Ward, R. F. 
Massachusetts, Mystic Lakes-Fresh 

Pond buried-valley area : Chute, 
N. E. 

Shelburne Falls quadrangle, surficial : 
Segerstrom, K. 

Wilmington quadrangle, surficial : 
Castle, R. 0. 

Mexico, Chihuahua, manganese areas, 
generalized : Ayub M., A. R. 

Coahuila marginal folded belt, Mon­
terrey-Garcia area, Nuevo Le6n: 
South Texas Geol. Soc. 

Cuernavaca area, Morelos, sketch : 
Bauman, C. F., Jr. 

Galeana-Iturbide area, Nuevo Leon: 
South Texas Geol. Soc. 

Huetamo de Nunez region, Michoa­
can: Pantoja Alor, J. 

Las Truchas iron district, Michoa­
can : Mapes Vazquez, E. 

Mexico, D. F., to Chichen Itza, Yuca­
tan: Internat. Geol. Cong. 
Mexico. 

Pared6n-La Popa area, Coahuila : 
South Texas Geol. Soc. 

Pinacate craters, Sonora, individual 
craters: Jahns, R. H., 2. 

Sabinas region, Coahuila : Robeck, 
R.C. 

Saltillo area, Coahuila, Parras basin : 
Weidie, A. E. 

Sierra del Fraile, Arroyo Potrero 
Chico, Nuevo Leon: Murray, G. 
E., 1. 

Sierra Madre Oriental, Torre6n to 
Monterrey : South Texas Geol. 
Soc. 

Southeastern: Contreras Velazquez, 
H. 

Southern: Salas, G. P., 1. 
Michigan, Iron River-Crystal Falls dis­

trict: James, H. L., 1. 
Lake Mary quadrangle: Bayley, R. W., 

1. 
Luce County, surficial and bedrock : 

Vanlier, K. E. 
Mackinac Straits region : Landes, 

K. K., 1 ; Michigan Basin Geol. 
Soc., 1. 

Schoolcraft County, surficial and bed­
rock: Sinclair, W. C. 

Upper Peninsula, surficial : Martin, 
H.M.M. 

West Kiernan slll, Iron County : 
Bayley, R. W., 2. 
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Minnesota, Cook County, shorelines, 

lava flows: Grout, F. F. 
Cook County, whole County and town­

ships : Grout, F. F. 
Cuyuna district, North range: 

Schmidt, R. George. 
Missouri, Precambrian rock types, paleo­

geologic : Grenia, J. D. 
Montana, Birney-Broadus coal field : 

Warren, W. C. 
Bitterroot Valley, surficial: McMur-

trey, B. G. 
Black Hills: Mapel, W. J., 3. 
Bonner quadrangle: Nelson, W. H., 1. 
Ekalaka Hills: Glll, J. R., 2. 
Flint Creek Range, northwest flank : 

McGill, G. E. 
Helena area: Sahinen, U. M., 1. 
Lewistown area: Gardner, L. S., 1. 
Lincoln County, southwestern: Johns, 

W.M. 
Little Rocky Mtn. area: Knechtel, 

M. M. 
Marias River area, lower: Smith, 

J. F., Jr. 
Sixteenmlle area: Robinson, G. D., 1. 
Smoke Creek-Medicine Lake area : 

Witkind, I. J., 1. 
South Moccasin Mts.: Miller, Rich­

ardN. 
Yaak River quadrangle, south half : 

Johns, W. M. 
Nebraska, Clay County, Cretaceous: 

Keech, C. F., 1. 
Nevada, Buffalo Mtn. quadrangle: Wal­

lace, R. E. 
Candelaria mining district : Page, B. 

M.,1. 
Goose Creek district: Mapel, W. J., 1. 
Lone Mtn.: Lovejoy, D. W. 
Shoshone Range, breccia pipes: Gates, 

o. 
Union district, pre-Tertiary : Silber­

ling, N.J. 
New Brunswick, Aroostook area, sur­

ficial: Canada G. S., 58. 
Grand Falls area, surficial : Canada 

G. S., 50. 
Musquash area : Canada G. S., 12. 
Napadogan area: Canada G. S.,19. 
Woodstock-Fredericton area: Canada 

G.S., 60. 
New Hampshire, Isles of Shoals: 

Fowler-Billings, K. 
Monroe area : Hall, L. M. 

New Jersey: N.J. Dept. Conserv. and 
Econ. Devel. Bur. Geology and 
Topography. 

New Mexico, Ash Creek area: Hewitt, 
C. B. 

Big Burro Mts.-Redrock area : Hewitt, 
C. H. 

Catron County, northern, Cenozoic: 
W111ard, M. E. 

~94~16-81--27 

GEOLOGIC HAPS-Continued 
New Mexico-Continuell 

Last Chance Canyon area : Hayes, 
P. T. 

La Ventana Mesa area: Bachman, 
G.0.,2. 

Lincoln County : Griswold, G. B. 
Little Black Peak quadrangle, east 

half : Smith, C. T., 1. 
Lordsburg quadrangle: Flege, R. F., 

Jr. 
Mogollon quadrangle: Weber, R. H., 2. 
Reserve quadrangle: Weber, R. H., 3. 
Sacramento Mts., northern : Otte, C., 

Jr., 1, 2. 
West escarpment: Pray, L. C. 

Sand Canyon area : Bachman, G. 0., 1. 
Sunshine Valley area: Winograd, I. J. 
Union County : Baldwin, B. 
West-central: N.Mex. Geol. Soc. 
Wind Mtn. area: Warner, L.A. 

New York, Loon Lake quadrangle and 
part of Chateaugay quadrangle: 
Balsley, J. R., Jr., 3. 

Nicholville quadrangle: Postel, A. W. 
Oswegatchie quadrangle: Balsley, J. 

R., Jr.,4. 
Phillips min~Camp Smith area : 

Klemic, H., 1. 
Rockland County: Perlmutter, N. M., 

1. 
Palisades : Thompson, H. D. 

Santa Clara quadrangle and part of 
St. Regis quadrangle: Balsley, 
J. R., Jr., 2 

Southeastern, metamorphic area : 
Prucha, J. J. 

Tupper Lake quadrangle: Balsley, 
J. R., Jr., 5. 

Newfoundland, Bale Verte area: Cana­
da G. S., 18. 

Burgeo-Ramea area: Canada G. S., 
48. 

Flat Bay gypsum area: McKillop, 
J. H. 

Flat Bay and Fishells River gypsum 
area: Baird, D. M., 3. 

Fleur de Lys area : Canada G. S., 42. 
Fogo Island area : Baird, D. M., 1. 
Marion Lake area : Canada G. S., 43. 
Nippers Barbour area: Canada G. S., 

22. 
Nicaragua, Santa Rosa del Peii6n area : 

Zoppis Bracci, L., 2. 
North America, granitic plutons, ex­

amples : Buddington, A. F. 
North Carolina, Albemarle quadrangle: 

Carolina Geol. Soc. 
Denton quadrangle : Carolina Geol. 

Soc. 
'Isenhour quarry:, Cabarrus County: 

Bell, H., 3d. 
Raleigh area : Geol. Soc. America 

Southeastern Sec., 1. 
\North Dakota, Bullion Butte area: 

Moore, G. W., 1. 
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North Dakota-Continued 

Chalky Butte area : Moore, G. W., 1. 
Grenora area: Witkind, I. J., 1. 
Medicine P()le area, sketch : Denson, 

N. M., 2. 
Northern, and adjacent areas, pre­

Triassic paleogeologic : Fish, 
A. R. 

Sentinel Butte area : Moore, G. 
w., 1. 

Square Buttes coal field: Johnson, 
W. D., Jr. 

Northwest Territories, Axel Heiberg and 
Stor Islands : Canada G. S., 59. 

Baffin Island, Brodeur Peninsula. : 
Canada G. S., 45. 

Cape Dorset area : Canada G. S., 
38. 

Cumberland Sound area : Canada 
G. S., 7. 

Foxe Peninsula, eastern : Canada 
G. S., 31. 

Lake Harbour area : Canada G. S., 
27. 

Bathurst islands group: Canada G. 
s., 44. 

Cornwallis and Little Cornwall1s Is-
lands : Thorsteinsson, R., 1. 

Devon Island : Canada G. S., 46. 
Ellef Ringnes Island : Saint-Onge, D. 
Ellef Ringnes-Amund Ringnes-Corn-

wall-Lougheed Islands : Canada 
G. S., 40. 

Ellesmere Island, southern : Canada 
G. S., 47. 

Fort Liard area : Douglas, R. J. W., 2. 
Foxe Basin area, northern : Canada 

G. S., 17. 
Fury and Hecla Strait area : Can­

ada G. S., 16. 
Graham and North Kent Islands : 

Canada G. S., 47. 
Great Slave area: Douglas, R. J. 

w., 1. 
Keewatin District, southern, surficial : 

Lee, H. A., 1. 
King William Island-Adelaide Penin· 

sula: Fraser, J. K., 1. 
La Biche area: Douglas, R. J. W., 2. 
Mesa Lake area: Canada G. S., 56. 
Nonacho Lake area : Canada G. S., 

37. 
Penylan Lake-Firedrake Lake area : 

Canada G. S., 35. 
Prince of Wales and Somerset Is­

lands : Canada G. S., 45. 
Queen Elizabeth Islands, western : 

Thorsteinsson, R., 2. 
Trout River area: Douglas, R. J. 

w., 1. 
Wholdaia Lake West area: Canada 

G. S., 36. 
Yellowknife district: Boyle, R. W., 2. 

Nova Scotia, Chedabucto Bay area: 
Canada G. S., 30. 

GEOLOGIC MAPS-Continued 
Nova Scotia-Continued 

Cumberland County, western: Cope­
land, M. J. 

Kennetcook area: Stevenson, I. M. 
Shubenacadie area : Stevenson, I. M. 

Ohio, Hocking and Scioto Valleys, gla­
cial, sketch: Kempton, J. P. 

Oklahoma, Boktukola syncline area: 
Cline, L. M., 2. 

Central-western, Canadian River val­
ley, bedrock and Pleistocene : 
Fay, R. 0., 3. 

Creek County: Oakes, M. C. 
Eastern, Devonian and Pennsyl-

vanian, paleogeologic : Ber-
cutt, H. 

Garvin County, Pennsylvanian, paleo-
geologic : Gunter, C. E. 

Harper County: Myers, A. J. 
Johns Valley area: Harlton, B. H. 
Love-Carter Counties, pre-Atokan, 

paleogeologic : Reed, B. K. 
Lynn Mtn. syncline, western : Cline, 

L. M., 2. 
Medicine Springs area : Johnson, R. 

H., Jr. 
Northwestern, Devonian ( ?) and 

Pennsylvanian, paleogeologic : 
Boler, M. E. 

Ouachita Mts.: Hendricks, T. A.; 
Miser, H. D. 

Ouachita-Arbuckle junction: Flawn, 
P. T., 4. 

Pawnee County: Greig, P. B., Jr. 
Potato Hilllil: Tomlinson, C. W., 1. 
Roger Mills County, northern: Kitts, 

D. B., 2. 
Roman Nose State Park: Fay, R. 0., 

1. 
Southwestern, Mississippian base and 

Pennsylvanian base, paleogeo­
logic : McDaniel, G. A. 

Tuskahoma syncline, western: Harl­
ton, B. H. 

Woods County, Silurian-Mississip­
pian, paleogeologic: Bowles, J. 
P. F. 

Ontario, Bancroft area, generalized: 
Hewitt, D. F. 

Boston-Pacaud Townships: Lawton, 
K.D. 

Bristol Township : Ferguson, S. A. 
Cardiff-Faraday Townships : Hewitt, 

D. F. 
Carroll Lake area, east half : Canada 

G. S., 25. 
Chandos Lake, Wollaston, and Deloro 

granitic plutons : Saha, A. K., 2. 
Deer Lake area, east half : Canada 

G. 8.,26. 
Echo Lake area : Canada G. S., 49. 
Falconbridge Township, Sudbury dis­

trict : Thomson, J. E., 1. 
Gripp Lake area : Langford, F. F. 
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GEOLOGIC MAPS-Continued 

Hamilton area, Pleistocene : Karrow, 
P. F. 

Kirkland Lake area : Wilson, M. E. 
Lindsay-Peterborough area : Canada 

G. S., 5. 
McKim mine, Sudbury district : 

Clarke, A.M. 
Quetico Provincial Park area: Meen, 

V. B. 
Samreid Lake sulfide deposit : Fried­

man, G. M., 3. 
Southwestern, Cambrian, subsurface : 

Sanford, B. V. 
Sudbury district : Falconbridge Nickel 

Mines Ltd. 
Wapesi Lake-Tully Lake area: Wil­

liamson, W. R. M. 
Westport area: Canada G. S., 54. 

Oregon, Coos Bay area : Baldwin, E. 
M.,1, 2. 

Corvallis to Prineville, highway strip 
maps: Wilkinson, W. D., 2. 

Corvallis-Depoe Bay area: Bostwick, 
D. A. 

Eugene area : Baldwin, E. M., 1, 2. 
John Day area : Baldwin, E. M., 1. 
John Day River region, upper, Mio-

cene volcanic and basin deposits : 
Thayer, T. P. 

John Day to upper Bear Valley, high­
way strip maps: Wilkinson, W. 
D., 4. 

Lakeview uranium area: Peterson. 
N. V., 1. 

Pelican-Crump Lakes area : Peterson, 
N. V., 2. 

Picture Gorge to Portland, highway 
strip maps: Wilkinson, W. D., 5. 

Portland area : Baldwin, E. M., 1. 
Prineville-John Day area: Wilkinson, 

W.D.,3. 
Pennsylvania, Allensville quadrangle, 

xeconnaissance: Dort, W., Jr., 1. 
Boyertown quadrangle, Precambrian 

and Hardyston formation, Cam­
brian: Buckwalter, T.V. , Jr. 

Buckingham Mtn., formational bound-
aries problem : Wherry, E. T. 

Bucks County : Willard, B., 1. 
Central : Arndt, H. H. 
Northwestern, glacial: Pa. Geolo­

gists; Bhepps, V. C., 1, 2. 
Sinking Valley: Moebs, N. N. 
Somerset County, southern : Dutcher, 

R. R. 
Wilmington complex: Ward, R. F. 

Puerto Rico, Carolina clay deposit, Qua­
ternary: Cadilla, J. F., 2. 

Isla Mona : Kaye, C. A., 3. 
Mayagiiez area: Navarro de Hay­

don, R. 
San Juan area: Kaye, C. A., 1. 

Quebec, Aguanish area : McPhee, D. S. 
Brongniart-Lescure area: Lyall, H. B., 

1. 
Causapscal area, east half: Stearn, 

c.w. 
Celoron-Carqueville area : Ross, S. H. 
Chaste-Mazarin area: Tiphane, M. 
Cross Lake area : Beall, 0. H. 
Deception River area, upper : De Mon-

tigny, P.-A. 
Dollier-Charron area: Neale, E. R. W., 

1. 
Eau Jaune Lake and Muscocho Lake 

sulfide deposits: Holmes, S. W. 
Fancamp-Hauy area: Holmes, S. W. 
Fiedmont Township, southeast quar­

ter: Van Loan, P.R., 1. 
Gaillard-L o r r a 1 n area: Laurin, 

A. F. J. 
Gamache area : Deland, A. N. 
Gradis-Machault area: Deland, A. N. 
Grondines area, surficial: Canada 

G. S., 62. 
Hazeur-Druillettes area: Deland, 

A.N. 
La Grande-Lac Bienville area: Can­

ada G. S., 23. 
La Motte Township, west half : Leu­

ner, W. R. 
La Trappe-Hudon area: Berrang~. 

J.P. 
Leaf Bay area : Sauv~. P. 
Leaf Lake area: Berard, J. 
Litchfield-Leslie area: Kretz, R. A. 
Lyonne area: Bray, J. G. 
McLachlln-Booth area : Lyall, H. B., 

2. 
Madeleine River area: McGerrlgle, 

H. w. 
Malartic area : Wilson, M. E. 
Margry-Prevert area: Remick, J. H., 

3d. 
Marion Lake area : Canada G. S., 43. 
Matawin-M~kinac area: Rondot, J. 
Montbray Township, northeast quar-

ter : Hogg, W. A., 1. 
Mt. Wright area: Canada G. S., 33 ; 

Murphy, D. L. 
Noranda area: Wilson, M. E. 
Peppler Lake area : Phillips, L. S. 
Perche-Poitou area : Marleau, R.-

A., 1. 
Plessis-Lartigue area : Lachance, L. 
Povungnituk Range : Bergeron, R. 
Queylus area: Imbault, P. E. 
Richard-Gravier area : Carbonneau, C. 
Rocheblave area: Pollock, D. W. 

T., 1. 
Rohault area: Gilbert, J. E. J. 
Rouyn-Beauchastel area: Wilson, 

M. E. 
Roy Township, southeast quarter : 

Gaucher, E. H. S. 
St.-Hippolyte area: McGerrigle, J. I. 
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Quebec-Continued 

Southern: Beland, J. R. 
Squateck area, west half : Lesperance, 

P.-J. 
·Surprise Lake area: Deland, A. N. 
Vermette Lake area: Moyer, P. T., Jr. 
Wabush Lake district : Knowles, 

D. M. 
Yamaska area, surficial: Canada G. S., 

63. 
Rhode Island, Carolina-Quonochontaug 

quadrangles, bedrock : Moore, 
G. E., Jr. 

Providence quadrangle, bedrock : 
Quinn, A. W. 

Slocum quadrangle, bedrock : Power, 
W. R., Jr. 

Saskatchewan, Athabasca formation, 
lower Paleozoic, distribution: 
Gussow, W. C., 1. 

Battleford area, surficial: Canada 
G. S., 41. 

Brabant Lake area: Kirkland, S. J. T. 
Forbes Lake area: Pearson, W. J., 1. 
Index map : Kupsch, W. 0., 1. 
Martin Lake series, Precambrian, 

type area: Gussow, W. C., 1. 
Milliken Lake area : Canada G. S., 61. 
Northern, Precambrian mineral de­

posits : Beck, L. S. 
Swift Current area, glacial : Chris­

tiansen, E. A. 
Uranium City area : Canada G. S., 20. 
Wapus Bay area: Cheesman, R. L. 

South Carolina, Coastal Plain, gen­
,eralized : Siple, G. E., 1. 

Ladson quadrangle: Malde, H. E., 1. 
South Dakota, Beecher No. 3-Black 

Diamond pegmatite : Redden, 
;J. A., 1. 

Camp Crook and Midland No. 4 
quadrangles: Schulte, J. J. 

Cascade Springs quadrangles : Post, 
E. V., 1-6. 

Cave Hills-Table Mtn. area: Den­
son, N. M., 2,. 

Chester quadrangle: Tipton, M. J., 1. 
Dallas quadrangle : Stevenson, R. 

Evans, 4. 
Dell Rapids quadrangle : Tipton, 

·M. J., 2. 
Hartford quadrangle: Steece, F. V., 1. 
Ladner quadrangle : Petsch, B. C., 1. 
Lodgepole area, sketch : Denson, 

N. M., 2. 
'Mcintosh quadrangle: Stevenson, 

R. Evans, 1. 
!McLaughlin quadnangle : Stevenson, 

R. Evans, 2. 
Martin quadrangle: Collins, S. G., 1. 
.Mendenhall area: Gill, J. R., 1. 
Mlscol quadrangle: Stevenson, R. 

Evans, 5. 
Mouth of Bull Creek quadrangle: 

Petsch, B. C., 2. 

GEOLOGIC MAPS-Continued 
South Dakota-Continued 

Murchison quadrangle : Curtiss, R. E. 
Okreek quadrangle : Sevon, W. D. 
Ralph quadrangle : Stevenson, R. 

Evans, 3. 
Sioux Falls quadrangle: Steece, F. V., 

2. 
Slim Buttes area: Denson, N. M., 2. 
Sorum quadrangle: Bolin, E. J. 
White River quadrangle : Agnew, A. 

F.,1. 
Willett and Midland No. 1 quadran­

gles : Erickson, H. D. 
Tennessee, Buffalo Mtn.-Cherokee Mtn. 

area : Ordway, R. J. 
Cleveland area: Swingle, G. D. 
Dyersburg quadrangle : Schreurs, R. 

L. 
Texas, Bexar County : Arnow, T. 

Cave Peak area: Warner, L. A. 
Galveston Island-Bolivar Peninsula 

area : Gulf Coast Assoc. Geol. 
Socs. 

Lancaster quadrangle: Ingels, J. J. C. 
McLennan County, Edwards lime-

stone, Cretaceous, outcrop : 
.Nelson, H. F. 

Marathon uplift: West Texas Geol. 
Soc. 

Medina County : Holt, C. L. R., Jr. 
Ouachita-Arbuckle junction: Flawn, 

P.T.,4. 
Sabine Lake area : Gulf Coast Assoc. 

Geol. Socs. ; Kane, H. E. 
Terlingua mercury district: Yates, 

R. G. 
Van Horn Mts.: Twiss, P. C. 
Winkler County, sketch: Garza, S. 
Yearlinghead Mtn. area: Clabaugh, 

S. E. 
United States, beryllium-bearing areas : 

Warner, L. A. 
Earliest, history: Wells, J. W. 
East of Rocky Mts., glacial : Flint, 

R.F. 
Paleogeologic, units above Triassic : 

McKee, E. D. 
Units below Triassic : McKee, E. D. 

Utah: Brigham Young Univ. Dept. 
Geology. 

Bismark Peak quadrangle : Foster, 
J. M. 

Camp Maple Dell area: Rigby, J. K., 
8. 

Central and northeastern, Devonian, 
paleogeologic: Rigby, J. K., 1, 5. 

Circle Cliffs 1 NE quadrangle : David­
son, E. S., 1. 

Clay Hills quadrangles : Mullens, 
T.E.,1,2 . 

Coalville area: Shelley, C. T. 
Co-op Creek area: Bissell, H. J., 2. 
Crawford Mts., central: Sando, W. J. 
Daggett County : Ritzma, H. R., 2. 
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Elk Ridge quadrangles : Lewis, R. Q., 
Sr., 2-5. 

Fivemile Pass-northern Boulter Mts. 
quadrangles: Utah Geol. Soc. 

Goose Creek district : Mapel, W. J., 1. 
House Range: Hintze, L. F., 1. 

Southern : Powell, D. K. 
Lisbon Valley area: Byerly, P. E. 
Monument Valley, generalized: Lewis, 

R. Q., Sr., 1. 
Mt. Nebo-Salt Creek area: Johnson, 

K.D. 
Naval Oil-Shale Reserve No. 2 : Ca-

shton, W. B., Jr. 
Needle Range: Gould, W. J. 
Northeastern: Eardley, A. J., 1. 
Oquirrh Mts., southern : Utah Geol. 

Soc. 
Park City mining district : Wilson, 

ClarkL. 
Pavant Range, southern: Crosby, G. 

w., 2. 
Sheeprock Mts.: Cohenour, R. E. 
Silver Lake Flat area: Burge, D. L. 
Spors Mtn. : Staatz, M. H. 
Stansbury Mts., east and west flanks : 

Davis, B. L. 
Southern: Teichert, J. A. 

Thomas Range fluorite district : 
Staatz, M. H. 

Wasatch-Uinta Mts. transition area : 
Intermountain Assoc. Petroleum 
Geologists. 

Zion National Park: Brigham Young 
Untv. Dept. Geology. 

Vermont, east-central, generalized: 
Howard, P. F. 

Mt. Mansfield quadrangle : Christman, 
R. A., 2. 

St. Johnsbury quadrangle: Hall, 
L. M. 

Virgin Islands, Tortola and adjacent 
cays: Martin-Kaye, P. H. A. 

Virgin Gorda: Martin-Kaye, P. H. A. 
Virginia, Cacapon Mtn. area : Appa­

lachian Geol. Soc. 
Calfpasture-Middle-North R 1 v e r s 

drainage basins, generalized : 
Carroll, D., 2. 

Floyd County : Dietrich, R. V. 
Index : Boardman, L., 3. 
Middle River drainage basin : Carroll, 

D., 2. 
Washington, Buckley quadrangle: Cran­

dell, D. R. 
Cascade Mts., northern, reconnais­

sance: Crowder, D. F. 
Entiat Mts., northern : Crowder, 

D. F. 
Grand Coulee area : Bretz, J H., 1. 

West Indies, Antigua: Martin-Kaye, 
P. H. A. 

Barbuda: Martin-Kaye, P. H. A. 

GEOLOGIC MAPS-Continued 
West Indies-Continued 

Montserrat: Martin-Kaye, P. H. A. 
Nevis, Clarkes-Pinneys Estates area: 

Martin-Kaye, P. H. A. 
St. Kitts: Martin-Kaye, P. H. A. 

West Virginia, Cacapon Mtn. area: Ap­
palachian Geol. Soc. 

Williston basin, northern: Porter, 
J. w. 

Wisconsin, Baraboo syncline : Hinze, W. 
J., 1'. 

Southwestern, lead-zinc district : 
Heyl, A. V., Jr., 1. 

Wyoming, Beartooth Mts., Gardner 
Lake area: Harris, R. L., Jr. 

Black Hills: Mapel, W. J., 3. 
Elk Mtn.-Tabernacle Butte area, Ter­

tiary : McGrew, P. 0. 
Lodgepole Creek drainage basin, up-

per: Bjorklund, L. J. 
Miller Hill area: Vine, J. D., 2. 
Rawlins area: Barlow, J. A., Jr. 
Red Desert area: Masursky, H. 
Riverton irrigation project: Morris, 

D. A. 
Saratoga area: Stephens, J. G. 
Southwestern: Eardley, A. J., 1. 
Tongue River area, Bighorn Mts. : 

Osterwald, F. W., 2. 
Wasatch-Uinta Mts. transition area: 

Intermountain Assoc. Petroleum 
Geologists. 

Yukon, La Biche area: Douglas, R. J. 
w., 2. 

South-central: Wheeler, J. 0. 
GEOLOGIC NAMES, LEXICONS, CATALOGS~ GLOS­

SARIES. Bee also Geologic for­
mations; Nomenclature. 

Arizona, southern, catalog: Pye, W. 
D., 3. 

Cuba, lexicon : Bermtidez y Hernandez, 
P. J. 

Mexico, Sonora, northern, catalog : Pye, 
W. D.,3. 

New Mexico, northwestern and central, 
Mississippian-Pleistocene, lexi­
con : Lochman-Balk, C., 2. 

.North America, index to lexicon: Wil­
son, Druid. 

GEOLOGIC REPORTS. 
College course in writing recommended : 

Hough, J. L., 1. 
For nongeologists: Whitmore, F. C., Jr. 
Student writing, need for improvement: 

Agnew, A. F., 2. 
GEOLOGIC THERMOMETRY. Bee also Liquid 

inclusions ; Paragenesis ; Sys­
tems. 

Argentite-acanthite, inversion tempera­
ture: Roy, R. 

British Columbia, Torbrlt silver mine, 
sphalerite : Campbell, F. A. 

Colorado, Gilman sulfide deposits: Lov­
ering, T. G., 1. 
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GEOLOGIC THERMOMETRY-Continued 
Colorado Plateau, coalified wood, ex­

tractable organic matter: Breger, 
I. A., 3. 

FeS-ZnS system, unit-cell edge: Skln­
ner, B. J., 1. 

Froth veins including oil, in mercury 
deposits: Bailey, E. H., 2. 

Georgia, Holton area, gneiss, pyrrhotite 
with sulfur: Hurst, V. J., 3. 

Halite, synthetic, liquid lnclusions, 
vacuole disappearance : McCul­
loch, D. S. 

Intrusive sheet, temperatures at con­
tact and in country rock: Jaeger, 
J. c. 

Liquid inclusions, HJO-C02 filling tem­
peratures : Smith, F. G., 2. 

Michigan, Portage Lake lava series, 
amygdule zones : Stoiber, R. E. 

Naumannite, inversion temperature: 
Roy, R. 

New Brunswick, Brunswick and Niga­
doo deposits, ~phalerites, iron 
content: Kalliokoski, J. 0. K. 

Ontario, Samreid Lake sulfide deposit : 
Friedman, G. M., 3. 

Wollastc>n and Chandos Lake plutons, 
granites and paragneisses, de­
erepitation : Saha, A. K., 1. 

Sphalerite, manganese effect : Skinner, 
B. J., 2. 

Sulfide systems: Kullerud, G., 1. 
Sulfides, rapid-coollng experiments : 

Lyon, R. J. P., 2. 
GEOLOGIC TIME. Bee also Isotopes; Radio­

carbon dating; Technique, Geo­
logic age determination. 

Absolute ages, reliability of methods 
and reliably dated localities : Til­
ton, G. R. 

Selected: Kulp, J. L., 2. 
Alabama, Carters limestone ash bed, 

Ordovician, K-A ages : Faul, H., 
3. 

Alpha- cf. beta-decay rates : Dicke, R. H. 
Appalachians, metamorphic-plutonic 

events, K-A and Rb-Sr ages : 
Eckelmann, F. D. 

Southern, major metamorphic events, 
K-A and Rb-Sr ages : Long, L. 
E., 2. 

Arizona, igneous and metamorphic 
rocks, dating, lists: Damon, P. 
E. 

British Columbia, Cordilleran granitic 
intrusions: Baadsgaard, H., 3. 

California, Cenozoic volcanism : Evern­
den, J. F., 1. 

Death Valley region, Precambrian, 
Rb-Sr and K-A ages: Wasser­
burg, G. J. 

Monterey area, granitic rocks, Cre­
taceous, Th-Pb age: Hutton, C. 
0.,1. 

GEOLOGIC TIME-Continued 
California-Contlnued 

San Diego area, Pleistocene chronol­
ogy : Carter, G. F. 

Cambrian, absolute ages: Adams, J. A. 
.s., 2. 

Cenozoic time scale, K-A ages, North 
America, west coast : Evernden, 
J. F., 3. 

Colorado, Pikes Peak and Kenosha 
batholiths, K-A ages : Hutchin­
son, R. M., 1. 

Precambrian basement, K-A ages : 
Gifiln, C. E. 

Colorado Plateau, uranium-radium ages 
of secondary mineralization of 
ores : Stern, T. W., 1. 

District of Columbia, Kensington gneiss, 
K-A and Rb-Sr ages: Wetherill, 
G.W. 

Earth, popular account: Hurley, P. M., 
1. 

Fossils, oldest, radioactive dating: 
Briggs, M. H. 

Igneous rocks, lead-alpha ages : Gott­
fried, D.; Jaffe, H. W. 

Lake Superior region, Precambrian, 
three-fold division, orogenies: 
Goldich, S. S., 3, 5. 

Lead isotopes, separation and migra­
tion, cause of anomalous ages : 
!Boyle, R. W., 1. 

Maine, Seboomook slate, Devonian, 
Jackman area, K-A and Rb-Sr 
ages: Hurley, P. M., 2. 

Manitoba, northern, Precambrian crys­
talline rocks, K-A ages: Moore, 
lJ. M., Jr. 

Winnipeg River-Johnston Lake area, 
Precambrian, Rb-Sr and K-A 
.ages : Gast, P. W., 1. 

Maryland, Baltimore-Washington, D.C., 
area, K-A and Rb-Sr ages : 
·Wetherill, G. W. 

Meteorites, Carbo iron, potassium age : 
Marshall, R. R. 

Minnesota, Franconia formation, Cam­
br-ian, K-A ages : Goldich, S. S., 
1. 

Sioux quartzite, Precambrian, K-A 
,ages : Goldlch, S. S., 1. 

Missouri, Precambrian, K-A ages : 
Allen, V. T., 2. 

Montana, Beartooth Mts., Precambrian, 
Rb-Sr and K-A ages : Gast, 
P.W.,1. 

Siyeh llmestone, Precambrian, isotopic 
!Uges : Goldich, S. S., 1. 

Western, Precambrian, K-A ages: 
Hayden, R. J. 

New Jersey, Precambrian Highlands, 
isotopic ages: Long, L. E., 1. 

New York, Balmat-Edwards area, Pre­
cambrian lead-isotope ages : 
Brown, J. S., 2. 
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Manhattan Prong and Precambrian 
Highlands, isotopic ages : Long, 
L. E., 1. 

North America, Cordilleran granitic in­
trusions : Baadsgaard, H., 3. 

Cordilleran plutons, Ordoviclan-
ITertiary, K-A ages: Baadsgaard, 
H.,1. 

Ocean-floor sediments, age, methods: 
Arrhenius, G. 0. S. 

Ontario, Coldwell syenite complex, K-A 
and Rb-Sr ages: Fairbairn, H. 
w., 1. 

Sudbury-Blind River area, granitic 
rocks, Rb-Sr ages : Fairbairn, 
H.W., 2. 

Paleozoic, lower, glauconites, K-A and 
Rb-Sr ages: Hurley, P. M., 3. 

Time scale, revision: Kulp, J. L., 1. 
Revisions needed, absolute ages : 

Faul, H., 2. 
Pennsylvania, Carbon County uranium 

deposits, lead-isotope age: Stern, 
T. w .• 2. 

Potassium-argon method, A as value: 
Signer, P. 

Quaternary, post-Valders time, terminol­
ogy: Cooper, W. S. 

Radioactive and other methods, evalua­
tion : Cook, M. A. 

Sedimentary rocks, absolute ages : Kulp, 
J. L., 1. 

South Dakota, Pleistocene moraines, 
correlation: Lee, K.-Y., 3. 

Tennessee, Dowelltown member of 
Chattanooga shale, Devonian, 
bentonite layer, K-A ages: Faul, 
H., 3. 

Ordovician, Middle, zircon ages : 
Edwards, G. 

Texas, Midland fossil-man site, isotope 
and radiocarbon dates: Wendorf, 
F. 

Time-scale revision, isotope ages : Kulp, 
.J. L., 4. 

Time-stratigraphic units, abuse of 
isochronous concept : Bell, W. C., 
2. 

United States, Great Basin, salt 
chronology of lakes, Quaternary : 
Broecker, W. S., 4. 

Uranium-lead ages, discordant, evalu­
;ation methods: Stieff, L. R., 2. 

Wyoming, Bighorn Mts., Precambrian, 
Rb-Sr and K-A ages: Gast, 
P. w.,1. 

Yukon, Mt. Fitton, granite, K-A age: 
Baadsgaard, H., 2. 

GEOLOGICAL ABSTRACTS. See GeoScience 
abstracts. 

GEOLOGICAL SURVEYS. See Surveys. 

GEOLOGISTS. See also Biography. 
Education, undergraduate curriculum: 

Proctor, P. D., 5. 
Thinking patterns: Ellison, S. P., Jr. 
Training, major problems of teacher : 

Behre, C. H., Jr., 2. 
GEOLOGY. 

Popular account: Baird, D. M., 2. 
Popularization, history : Pangborn, 

M.W.,Jr. 
Public support, history : Back, W., 1. 
Stochastic terms, definitions : Brown, 

B. W. 
Subsurface, symposium : Moore, C. A. 
Textbook, principles: G1lluly, J. 
Uniformity principle, modified: Crick-

1may, C. H. 
GEOMAGNETISM. 

British Columbia, late Tertiary basalts: 
Du Bois, P. M., 1. 

Great Arctic anomaly : Hope, E. R. 
Lake Superior district, Keweenawan 

formations: DuBois, P. M., 2. 
Meteorite, achondrite, remanent, posi­

tion in primary body : Lovering, 
J. F., 3. 

Minnesota, northern, remanent: Bath, 
G. D. 

New Mexico, late Cenozoic basalts, 
varied orientations: Baldwin, B. 

New York, Adirondack area, magnetic­
oxide assemblages, lithologic rela­
tions, reverse remanent: Balsley, 
J. R., Jr., 1. 

Newfoundland, post-Carboniferous rota­
tion with respect to North Amer­
ica : Nairn, A, E. M. 

North magnetic pole, motions: Whith­
am, K. 

Paleomagnetism, ilmenite-hematite sys­
tem, spin arran gem en t : Shir­
ane, G. 

Polar wandering cf. continental drift: 
Runcorn, S. K. 

Pre-Tertiary data, rapidly changing 
dipole hypothesis : Doell, R. R. 

Paleomagnetism and crustal-shift the­
ory, relation to paleoclimates: 
Opdyke, N.D. 

Permian marine rocks, relation to cll­
matic zonation : Stehli, F. G. 

Quebec, Allard Lake ilmenite, remanent : 
Carmichael, C. M.; Hargraves, 
R. B., 1, 2. 

Rocks with analyzed magnetic minerals, 
stress experiments: Graham, 
J. w., 1. 

Thermoremanent, origin: Verhoogen, J. 
Yukon, late Tertiary basalts: Du Bois, 

P.M.,1. 
GEOMORPHOLOGY. See also Physiographic 

geology. 
Alaska, Big Delta area : Lindholm, G. F. 

Matanuska Valley: Stump, R. W. 
Point Barrow area : Carlson, P. R. 
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GEOMORPHOLOGY-Continued 
Appalachian Plateaus, drainage basins, 

quantitative analysis, relation to 
stream flow: Morisawa, M. E., 2. 

Arizona, southeastern, pediments : Tuan, 
Y.-F. 

Arkansas, Arkansas Valley basin, west­
ern, representative areas: Tan­
ner, W. F., Jr., 1. 

Block diagrams, ideallzed drainage ba· 
sins: Chorley, R. J. 

Canada, northern, history : Bird, John B. 
Canadian Shield, eastern, pre-Pleis­

tocene tropical-weathering evi­
dence : Brochu, M., 1. 

Coastal landforms, classification, appli-
cability to maps: McGill, J. T., 2. 

Coastal regions: Russell, R. J., 1. 
Concepts, changes 1941~59: Miller, J.P. 
Desert-terrain analogs, mapping: Van 

Lopik, J. R. 
Drainage basins, low-order streams, lon­

gitudinal profiles, quantitative 
analysis : Broscoe, A. J., 1. 

El Salvador, Lempa-Jiboa Rfos area, 
lowland coastal processes : Gier­
loft'-Emden, H.-G., 2,. 

Highway engineering: Belcher, D. J., 1. 
Hypsometric analysis, erosional topog­

raphy, drainage basins : Strahler, 
A. N., 1. 

Landforms, aerial-photograph interpre­
tation: Lueder, D. R. 

LandsMpe development, weathering and 
sedimentation studies: Rolfe, 
B. N., 2. 

Man as agent, Tri-State lead-zinc dis­
trict : Doerr, A. H. 

Maryland, Beaverdam Creek basin: Ras­
mussen, W. C., 1. 

Meanders, intrenchment, control by bed­
rock structure: Hack, J. T., 1. 

Ohio, Little Mill Creek drainage basin, 
Coshocton County, quantitative 
analysis, relation to stream flow: 
Morisawa, M. E., 1. 

Petroleum reconnaissance In areas of 
low relief: Lattman, L. H., 1. 

Pingos : Muller, Fritz. 
Profile analysts, departure from Gaus­

sian distribution: Tanner, W. F., 
Jr., 2. 

Quantitative, interstream recharge char­
acteristics, use : Motts, W. S., 4. 

Map analysis, scale influence: Coates, 
D. R., 2. 

Quebec, Hudson Strait shoreline : Robi­
taille, B. 

Salt marshes : Ga. Univ. Marine Inst. 
Shorelines, chenier plain : Gould, H. R., 

2. 
Slope angles, characteristic and limit­

ing: Young, Anthony. 
Slope retreat by gullying: Beaty, C. B., 

1. 
Slopes, climatic control: Frye, J. C., 2. 

GEOMORPHOLOGY-Continued 
Stream erosion, analytical model: Cui· 

Itng, W. E. H. 
Structural, aerial photography : Melton, 

F. A. 
Terrain analysis, sampling: Peltier, L. 

c.,2. 
Textbook, for laymen: Dury, G. H. 
Unequal-activity hypothesis, modifica­

tion of uniformitarianism: Crlck­
may,C.H. 

Utah, Wasatch-Uinta Mts. junction: 
Threet, R. L.,1. 

VIrginia, Blue Ridge Upland, New River 
and Roanoke River basins : Die­
trich, R. V. 

Shenandoah Valley, residual and allu­
vial deposits: Hack, J. T., 2. 

Washington, channeled scablands : 
Bretz, J H., 1. 

Wisconsin, Baraboo district : Thwaites, 
F.T. 

Wyoming, Wasatch-Uinta Mts. junction: 
Threet, R. L., 1. 

GEOPHYSICAL INVESTIGATIONS. See also 
Maps, Aeromagnetic# Geophysi­
cal~· Technique, Geophysical. 

Alaska, Alaska Highway, gravity and 
magnetic : Oldham, C. H. G. 

Aleutian Ridge, seismic: Shor, G. G., 
Jr., 2. 

Cook Inlet area, aeromagnetic : Zietz, 
I., 2. 

Gravity : Thiel, E. 
Jarvis Glacier, Alaska Range, gravity: 

Ostenso, N. A. 
Sedimentary basins, aeromagnetic 

profiles, interpretation: Zietz, I., 
1. 

West-central, sedimentary basins, 
aeromagnetic: Dempsey, W. J. 

Yukon-Kandik and Koyukuk areas, 
aeromagnetic profiles : Zietz, I., 4. 

Alberta, central and foothills, Precam· 
brian subsurface: Garland, G. D., 
2. 

North Sturgeon Lake oll field, reef 
structures, gravity: Stackler, 
W. F. 

Northeastern, aeromagnetic: Garland, 
G. D., 1. 

Gravity : Myers, W. H., 1. 
Plains, Mississippian surface, seismic : 

Blundun, G. J. 
Arctic Ocean: Crary, A. P. 
Arkansas, Ouachita province, gravity: 

Howell, J. V., 1. 
Atlantic Coastal Plain, continental mar­

gin, Cape Henry to Jacksonville, 
seismic profiles: Hersey, J. B. 

Atlantic Ocean, crustal structure, seis­
mic: Ewing, J. I., 1. 

Seamounts, gravity: Worzel, J. L., 4. 
Bahamas, gravity anomalies : Talwanl, 

M.,3. 
Bering Sea, seismic: Shor, G. G., Jr., 2. 
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GEOPHYSICAL INVESTIGATIONS-Continued 
British Columbia, Krain copper deposit : 

Hansen, D. A. 
California, crustal thickness, Sierra Ne­

vada to continental slope : 
Thompson, G. A., 2. 

Los Angeles basin, gravity: McCulloh, 
T.H. 

Mojave Desert, salines: Mabey, D. R. 
San Fernando Valley, gravity: Cor­

bat6, C. E. 
Southern, crustal structure of con­

tinental borderland, seismic re­
fraction : Shor, G. G., Jr., 1. 

Tejon Ranch oil field, Slosson pool, 
seismic and gravity: Ivanhoe, 
L. F., Jr. 

Ten Section oil pool, radiometric 
anomalies : Sikka, D. B. 

Canada, Alaska Highway, gravity and 
magnetic: Oldham, C. H. G. 

Northern, aeromagnetic, problems : 
Hoylman, H. W. 

Western, limestone structures, seis­
mic : Richards, T. C., 2. 

Caribbean region, crustal structure : 
Ewing, J. I., 2. 

Eastern, seismic: Officer, C. B., Jr., 1. 
Colorado, Gilman sulfide deposits, geo­

thermometry: Lovering, T. G., 1. 
Lisbon Valley area: Byerly, P. E. 

Continental shelf and slope, northeast­
ern, geosynclines : Drake, C. L. 

Florida, tectonic provinces, magnetic 
and gravity evidence : King, E. R., 
2. 

Geologic preparation: McCollum, E. V. 
Georgia, Augusta area, aeroradioactiv­

ity : Schmidt, R. Gordon. 
Waycross-Valdosta area, need: Bur­

dick, G. A., 1. 
Greenland, Thule area, seismic: Roth­

lisberger, H., 1. 
Idaho, Snake River Plain, northern 

boundary : Malde, H. E., 2. 
Kansas, central uplift, seismic: Koester, 

E. A. 
Dunes oil pool, seismic: Rupnik, J. J. 
Engel oil pool, seismic: Care, J. L. 
Fall Creek oil pool, seismic : Bass, 

B. L. 
Gravity: Jopling, D. W.; Woollard, 

G. P., 2. 
Koelsch Southeast oil pool, seismic : 

Beebe, B. W., 3. 
Law Southeast oil pool, seismic: 

Winchell, R. L. 
Lead-zinc district : Hambleton, W. 

w., 2. 
Lindsborg oil pool, seismic: Brewer, 

R. R., Jr. 
Northern and eastern, magnetic: 

Merriam, D. F., 6. 
Salina basin, Greenleaf gravity 

anomaly: Lyons, P. L. 
8Y'mposium: Hambleton, W. W., 1. 

-GEOPHYSICAL INVESTIGATIONS-Continued 
Kansas-Continued 

Windom oil pool, seismic : Smith, 
M.W. 

Lake Superior iron ranges, electromag­
netic : Frischknecht, F. C. 

Lake Superior iron and copper region : 
Keller, G. V., 4. 

Lake Superior region, borehole logging 
methods: Zablocki, C. J. 

Louisiana, Washington oil and gas 
field: Clayton, N. 

Maine, Augusta-Sidney area, aeromag­
netic : Wing, L. A., 2. 

Gardiner area, aeromagnetic : Wing, 
L.A., 2. 

Penobscot-Piscataquis Counties, aero­
magnetic : Wing, L. A., 1·. 

Massachusetts, Buzzards Bay, seismic: 
Bunce, E. T. 

Mexico, Faja de Oro, northeast exten­
sion, Veracruz, seismic: Rock· 
well, D. W. 

Michigan, Lake Mary quadrangle, mag· 
netic: Bayley, R. W., 1. 

Minnesota, northern, magnetic: Bath, 
G. D. ; Schwartz, G. M., 4. 

Missouri, Racine-Spurgeon area, re­
sistivity: Chester, J. W. 

Montana, Sweetgrass County, dip­
needle : Randall, J. A. 

Nevada, Hazen to Austin, gravity: 
Thompson, G. A., 1. 

Pershing-Churchill Counties, magne­
tite, aeromagnetic and gravimet­
ric : Sheppard, E. P. 

New Brunswick, Juniper Prospect area: 
Ward, S. H., 1. 

New Jersey, Passaic River, bedrock 
topography, seismic : Bonini, 
W.E. 

New York, Adirondack area, magnetic­
oxide assemblages, relation to 
lithology and magnetism : Bals­
ley, J. R., Jr., 1. 

Long Island, onshore and offshore, 
seismic : Blaik, M. 

Phillips mine-Camp Smith area : 
Klemic, H., 1. 

Tappan Zee Bridge area, seismic : 
Worzel, J. L., 3. 

Newfoundland, Burlington Peninsula, 
magnetic anomaly missing over 
ultramafic rocks: Balsley, J. R., 
Jr., 1. 

Nicaragua, Potosi area, Rivas, ground 
water, resistivity: Zoppis Bracci, 
L., 1. 

North Carolina, Coastal Plain and Pled­
mont, gravity : Fornier, L. A. 

Durham-Sanford Triassic basin, grav­
ity : Zablocki, F. S. 

Northwest Territories, Boyd Lake area, 
aeromagnetic : Canada G. S., 9. 

Mackenzie River, seismic : Meador, 
J. G. 
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GEOPHYSICAL INVESTIGATIONS-Continued 
Northwest r.rerritories-Continued 

Wholdaia Lake area, aeromagnetic : 
Canada G. S., 11. 

Oklahoma, Ouachita province, gravity: 
Howell, J. V., 1. 

Wichita Mtn. area, Precambrian, lay­
ering : Widess, M. B. 

Ontario, Blind River basin, basement, 
aeromagnetic: Steenland, N. C. 

Bristol Township, electric and mag­
netic: Ferguson, S. A. 

Pacific Ocean, Jasper Seamount, gravity 
anomalies : Harrison, J. C. 

Mendocino escarpment, crustal thick­
ness, gravity : Talwani, M., 1. 

Pennsylvania, Allentown quadrangle, 
aeromagnetic: Socolow, A. A., 12. 

Buckingham - Lambertville - Stockton 
quadrangles, aeromagnetic : Soco­
low, A. A., 14. 

Conestoga quadrangle, aeromagnetic : 
Socolow, A. A., 16. 

Doylestown area, Triassic basin, aero­
magnetic : Zietz, I., 3. 

East Greenville quadrangle, aeromag­
netic: Socolow, A. A., 7. 

Elverson quadrangle, aeromagnetic : 
Soeolow, A. A., 19. 

Gatesburg formation, clay-limonite 
deposits, self-potential cf. re­
sistivity : Gross, G. W., 1, 2. 

Gladwyne area and Lancaster County, 
dip-needle : Randall, J. A. 

Logs of deep wells, catalog : Wagner, 
Walter R., 2. 

Malvern quadrangle, aeromagnetic: 
Socolow, A. A., 4. 

Martie line, Wissahickon and An­
tietam schists, aeromagnetic : 
Griscom, A. 

Media quadrangle, aeromagnetic : Soc­
olow, A. A., 6. 

Milford Square quadrangle, aeromag­
netic : Socolow, A. A., 8. 

Morgantown quadrangle, aeromag­
netic : Socolow, A. A., 18. 

Norristown quadrangle, aeromag­
netic : Socolow, A. A., 3. 

Perkiomenvllle quadrangle, aeromag­
netic : Socolow, A. A., 10. 

Phoenixville quadrangle, aeromag­
netic: Socolow, A. A., 11. 

Quakertown quadrangle, aeromag­
netic : Socolow, A. A., 13. 

Quarryville quadrangle, aeromag­
netic: Socolow, A. A., 17. 

Reading Prong, aeromagnetic : Brom­
ery, R. W., 20. 

Safe Harbor quadrangle, aeromag­
netic : Socolow, A. A., 15. 

Sassamansv1lle quadrangle, aeromag­
netic : 'Socolow, A. A., 9. 

Triassic belt, aeromagnetic : Socolow, 
A. A., 20. 

GEOPHYSICAL INVESTIGATIONs-Continued 
Pennsylvania-Continued 

Valley Forge quadrangle, aeromag­
netic: Socolow, A. A., 2. 

West Chester quadrangle, aeromag­
netic : Socolow, A. A., 5. 

Puerto Rico, Puerto Rico trench, crustal 
section : Talwani, M., 2 .• 

Saskatchewan, Avonlea area, seismic: 
Sawatzky, H. B. 

Souris Valley, Mississippian oil fields, 
seismic: Parry, D. H. 

South Carolina, Augusta, Georgia, area, 
aeroradioactivity : Schmidt, R. 
Gordon. 

Beaufort area, magnetic : Burdick, 
.G. A., 2. 

Mullins quadrangle, Carolina bays : 
Agocs, W. B., 1. 

South Dakota, Corson-Dewey-Zlebach 
Counties, magnetometer: Petsch, 
B.C., 3. 

Harding-Perkins Counties, magneto­
meter : Petsch, B. C., 4. 

Tennessee, Union County, mica-perido­
tite body, aeromagnetic: John­
son, R. W., Jr. 

Texas, gulf coast, Frio formation, thin 
~beds, resistivity: Walker, T. 

Mustang H111 laccolith, gravity: 
Greenwood, R. 

!Stamford area, reef, seismic: Van 
Siclen, D. C. 

Val Verde basin, seismic, problems: 
Shock, L. I. 

United States, crustal structure, phase 
velocity of Rayleigh waves: 
Ewing, W. M., 3. 

Tri-State lead-zinc district: Hamble­
ton, W. w., 2. 

Utah, Lisbon Valley area: Byerly, P. E. 
(paradox basin, well logs, types, cor­

['elation and evaluation uses: 
'Millard, F. S. 

Virginia, southwestern, Appalachians, 
gravity: Sears, C. E., Jr., 2. 

West Virginia, proposed turnpike, resis­
tivity: Whited, C. L. 

Wisconsin, Baraboo syncline region, 
gravity anomaly at depth: Hinze, 
w. J., 1. 

GEOPHYSICS. See aZso Earth ; Geomagne­
tism ; Seismology ; Technique, 
Geophysical1 BeismoZogic. 

Advances : Landsberg, H. E. 
Dielectric-constant determination, rocks 

and minerals : Howell, B. F., Jr., 
2. 

Earth, properties and origin, popular : 
Belser, A., 1. 

Earth's core, diffraction study : Gilbert, 
.F. 

Earth's crust, gravity and seismic meas­
urements: Woollard, G. P., 3. 

Earth's interior: Gutenberg, B., 2. 
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GEOPHYSics--continued 
Earth's mantle, conductivity mecha­

nism : Hughes, H. 
Exploration, nickel: Internat. Nickel Co. 

Canada Ltd. Geol. Dept. 
Ore deposits: Slichter, L. B., 1, 2. 
Saturation prospecting: Smellie, 

D. W. 
Synthetic seismograms: Larguler, 

L. J. 
General : Ahrens, L. H. 
Geophysical abstracts : Vitallano, D. B., 

1, 2. 
Glacier lee, movement, symposium: In­

ternat. Geod. Geophys. Union 
Assoc. Sci. Hydrology. 

Gravity anomalies, causes and applica­
tions: Geyer, R. A. 

Regional correlation with granitic­
layer thickness : Hinze, W. J ., 1. 

Gravity computations for two-dimen­
sional bodies: Talwani, M., 1. 

Gravity measurements at sea, continu­
ous, from surface ship : W orzel, 
J. L., 2. 

Great Arctic magnetic anomaly: Hope, 
E.R. 

Induced polarization, causes: Marshall, 
D. J. 

International Geophysical Year, popular 
account: Chapman, S. 

Limestone, fine-grained, internal fric­
tion at ultrasonic frequencies : 
Peselnick, L. 

Magnetostriction and electrostrlction in 
polarized rock layers, micro­
seisms: Shneiderov, A. J. 

Microseisms : Gutenberg, B., 1. 
North magnetic pole, motions, signifi­

cance : Whitham, K. 
Petroleum exploration, stratigraphic 

traps: Westby, G. H. 
Textbook, correspondence school : 

Walker, A. W. 
Rock magnetism, residual, influence of 

stresses, experimental : Graham, 
J. w., 1. 

Sedimentary rock, argillaceous, sound­
wave velocities : Kaarsberg, E. A 

Sediments, deep-sea, thickness and con­
.solida tion, seismic surveys : Ham­
Uton, E. L. 

Seismic correlation, petroleum explora­
tion : Woods, J. P. 

Seismic data, interpretation, principles: 
Neumann, F., 1. 

Seismograms, interpretation: Myers, 
W.H.,2. 

Seismology, need for fundamental re-
search: U.S. Dept. State. 

Sonic log, applications: Doh, C. A. 
Stratigraphic problems: Westby, G. H. 
Sulfide ore bodies, electrochemistry of 

self-potential: Sato, M., 1. 
Telluric currents, geochemlcal effects: 

Norton, M. ll'., 3, 

GEOPHYSICS-Continued 
Textbook: Jacobs, J. A., 1. 

Solid-earth : Howell, B. F., Jr., 1. 
Thermal history of earth, model studies : 

MacDonald, G. J. F., 2. 
Velocity logging, continuous, applica­

tions : Bryant, H. L. 
Continuous, examples and applica­

tions: Hammond, J. W. 
GEORGIA. 

Aeroradioactlvity survey, Augusta 
area: Schmidt, R. Gordon. 

Geochemical and geophysical investiga­
tions, need, Waycross-Valdosta 
area : Burdick, G. A., 1. 

Geologic studies in connection with 
ground-water investigations : Cal­
lahan, J. T., 3. 

Areas described. 
Cloudland Canyon State Park: Croft, 

M.G. 
Jekyll Island: Callahan, J. T., 2. 

Economic geology. 
Bauxite, Andersonvllle district, relation 

to topography: Cofer, H. E., Jr. 
Construction materials, rocks for ag­

gregate: Furcron, A. S., 1. 
Kyanlte-rutile-pyrophyllite, Graves 

.Mtn.: Hurst, V. J., 1. 
Geologic maps. 

Cloudland Canyon State Park: Croft, 
M.G. 

Ground water. 
Jekyll Island: Callahan, J. T., 2. 
Piedmont, saprolite: Callahan, J. T., 4. 
Savannah area: Counts, H. B. 

Decline in artesian head, subsidence : 
Davis, G. H., 2. 

Sumter County: Owen, V., Jr. 
Historical geology. 

Chattanooga shale, Devonian: Glover, 
L., 3d. 

Cloudland Canyon State Park, Carboni­
ferous : Croft, M. G. 

Coastal regions, Quaternary : Zeigler, 
J. M., 1. 

Savannah area, Cretaceous-Quaternary: 
Counts, H. B. 

Sumter County, Cretaceous-Quaternary 
aquifers : Owen, V., Jr. 

Tivola member of Ocala limestone, 
Eocene: Connell, J. F. L., 2. 

Withlacoochee Valley, Oligocene-Mio­
cene : Fortson, C. W., Jr., 1. 

M ineralo·gy. 
Bentonites, accessory minerals, north-

western : Reade, E. H., Jr. 
Beryl, localities : Furcron, A. S., 2. 
Gem minerals: Lester, J. G. 
Graves Mtn. : Hurst, V. J., 1. 
'Gypsum, Dahlonega area, efflorescent, 

origin : Gardner, C. 
Meteorite ( ?).. Waycross area, unusual 

composition : Holland, W. A., Jr. 
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GEORGIA--Continued 
Mineralogy-Continued 

Tektites, Dodge and Irwin Counties, 
composition cf. moldavites and 
others: Cohen, A. J. 

Localities : Bruce, G. A. 
Paleontology. 

Ordovician-Silurian black shales, sar­
gassoid microfo,ssil assemblage : 
Schopf, J. M., 2. 

Tivola member of Ocala limestone, 
Eocene, list: Connell, J. F. L., 2. 

Petrology. 
Chattahoochee River, stream sediments : 

Cazeau, C. J. 
Chattanooga shale: Glover, L., 3d. 
Granite contacts, Emory University 

area, grain-size studies : Grant, 
W. H., 1. 

Graves Mtn., metamorphic sequence : 
Hurst, V. J., 1. 

Holton area, gneiss, pyrrhotite with 
sulfur, possible geothermometer : 
Hurst, V. J., 3. 

Metadolerites, coronas, Culloden area : 
Hurst, V. J., 2. 

Pegmatites, monazite-bearing, Culloden 
area : Fortson, C. W., Jr., 2. 

Perote member of Providence sand, 
Cretaceous, basal contact, li­
thology: Smallwood, J. K. 

Quartzite, Lamar County, coarse to fine 
grading, possible river-channel 
deposit: Adams, A. A. 

Sa;prolite, Piedmont: Callahan, J. T., 4. 
Savannah area: Counts, H. B. 
Tivola member of Ocala limestone, 

Eocene: Connell, J. F. L., 2. 
Towaliga fault zone, mylonite : Grant, 

W. H., 2. 
Withlacoochee Valley, Oligocene-Mio­

cene limestones : Fortson, C. W., 
Jr., 1. 

Physical geology. 
Graves Mtn., mineralization control: 

Hurst, V. J., 1. 
Piedmont soils, stone layers : Parizek, 

E. J.,1. 
Stone Mtn., exfoliation, circular 

weathering pits : Hopson, C. A. 
Stream abrasion, experimental, Lookout 

formation samples: Fagan, J. M. 
Towaliga fault: Grant, W. H., 2. 

Physiographic geology. 
Salt marshes, drainage patterns : 

Ragotzkie, R. A. 
Sea-island coast: Zeigler, J. M., 1. 

GEOSCIENCE ABSTRACTS : Am. Geol. Inst. 
GEOSYNCLINES. See also Orogeny ; Syn­

clines ; Tectonics. 
Appalachian, Vermont and Quebec, tec­

tonics: Cady, W. M. 
Continental shelf and slope, northeast­

ern, geophysical Investigations: 
Drake, C. L. 

GEOSYNCLINES-Continued 
Diastrophic-sedimentary polycycles: 

Weeks, L. G. 
Gulf of Mexico, Cenozoic : Williamson, 

J.D.M. 
Origin : Hsu, K. J., 2. 
Ouachita: Flawn, P. T., 1. 

Oklahoma, double cycle: Goldstein, 
A., Jr., 2. 

Oklahoma-Texas : Goldstein, A., Jr., 1. 
Parageosynclinal basins, statistical 

analysis : Fairbridge, R. W. 
Temperature variations due to forma­

tion : Grossling, B. F. 
Tensional-compressional orogenic cycle: 

Reitan, P. H. 
West Indies, Ant1lles, Cretaceous: 

Chubb, L. J., 7. 
Wyoming, western, sedimentation fol­

lowed by overthrusting, fluid­
pressure hypothesis: Rubey, 
w.w. 

Yukon, south-central, Whitehorse 
trough, Mesozoic: Wheeler, J. 0. 

GEOTHERMAL GRADIENTS. See also Earth, 
Temperature. 

Heat-flow measurement ln steaming 
ground : Benseman, R. F. 

Magma formation: U:lfen, R. J. 
Mexico, Pathe area, Hidalgo, geothermic­

energy field, steam wells : Anda, 
L.F. de. 

Pacific Ocean floor, heat flow: Von Her­
zen, R., 1. 

GEOTHERMOMETRY. See Geologic thermom­
etry. 

GERMANIUM. See also Elements. 
British Columbia, Lang Creek area, 

Eocene coal lenses and brown 
bed: Buckland, F. C. 

GLACIAL GEOLOGY. See also Quaternary j the 
major features of glaciation. 

Alaska, Alaska Range, Johnson River­
Tok area, Pleistocene : Holmes, 
G.W.,2. 

Anchorage area: Miller, R. D., 1. 
Big Delta area: Lindholm, G. F. 
Franklin Mts., Quaternary : Holmes, 

G.W.,l. 
McCall Valley, Romanzof Mts.: 

Keeler, C. M. 
Matanuska Valley : Stump, R. W. 
Pacific coast, central and western, 

Pleistocene: Karlstrom, T. N. V., 
1. 

Semisopochnoi Island : Coats, R. R., 2. 
Alberta, Drumheller-Morrin area: 

Broscoe, A. J., 2. 
Fort Macleod area : Canada G. S., 21. 
Sturgeon Lake area : Henderson, Eric 

P., 2. 
California, Sierra Nevada: Birman, 

J.H. 
Southern, Pleistocene valley glacters : 

Sharp, R. P., 2. 
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GLACIAL GEOLOGY-Continued 
Canada, Hudson Bay, eastward trans­

\POrt of erratics: Lee, H. A., 2. 
Periglacial phenomena : Cook, F. A. 
Western, ice-disintegration deposits: 

Gravenor, C. P., 3. 
Colorado, Placerville quadrangle : Bush, 

A. L., 1. 
Connecticut, New Britain quadrangle: 

Simpson, H. E. 
Great Lakes region, late Pleistocene 

lake stages : Bretz, J H., 2. 
Greenland, northeastern, Pleistocene : 

Krlnsley, D. B. 
Illinois, Buda quadrangle: MacClintock, 

P., 1. 
Chicago region: Suter, M. 
Illinoian glacial lobe, crevasse 

troughs and ridges : Leighton, 
.M. M. 

Indiana, Whitewater drainage basin, 
upper : Gooding, A. M., 1. 

Iowa, Des Moines River valley, Pleisto­
cene drainage systems : DeKoster, 
G. R. 

Jasper County, granite erratics: 
Tuttle, S. D. 

Quaternary, substage erosion sur­
faces : Ruhe, R. V., 2. 

Southeastern, till and loess distribu­
tion: Hansen, J. A., Jr. 

Kansas, Kansas River valley, Wamego 
;to Topeka : Beck, H. V. 

Lawrence-Hutchinson area : Assoc. 
Am. State Geologists. 

Pottawatomie County: Scott, G. R., 1. 
Shawnee County, ice-push deforma· 

tion: Wood R. L. 
Wabaunsee County: Mudge, M. R., 2. 

Labrador, central: Henderson, Eric P., 
1. 

Glacial drainage channels, regional 
,slope of ice sheet: Ives, J. D. 

Landform features, photointerpreta­
tion: Powers, W. E., 1. 

Maine, Poland quadrangle: Hanley, 
J.B. 

Sandy River area: Caldwell, D. W. 
Sebago Lake State Park, popular ac­

count: Bloom, A. L., 2. 
Southwestern : Bloom, A. L., 1. 

Manitoba, Brandon area : Halstead, 
E. C. 

Massachusetts, Fresh Pond buried­
valley area: Chute, N. E. 

Shelburne Falls quadrangle : Seger­
strom, K. 

Wilmington quadrangle : Castle, R. 0. 
Michigan, H()lland area : Deutsch, M. 

Luce County: Vanlier, K. E. 
Mackinac Straits regi()n : Landes, 

K. K., 1. 
Red Cedar River basin: Stillwell, 

H. D. 
Schoolcraft County: Sinclair, W. C. 

GLACIAL GEOLOGY--Continued 
.Michigan-Continued 

Upper Peninsula, map : Martin, 
H. M. M. 

Minnesota, Cook County : Grout, F. F. 
Wisconsin glaciation sequence : Arne­

man, H. F. 
Wisconsin substages, pollen studies : 

Wright, H. E., Jr. 
Montana, Lincoln County, western: 

Johns, W. M. 
:Marias River area, lower : Smith, 

J. F., Jr. 
Smoke Creek-Medicine Lake area : 

Witkind, I. J., 1. 
Western: Montagne, J. M. de la. 

New Brunswick, Aroostook area : 
Canada G. S., 58. 

Grand Falls area : Canada G. S., 50. 
New Jersey, Newark area: Jumikis, 

A. R. 
New York, Cayuga Lake basin, drainage 

changes: N.Y. State Geol. Assoc. 
Finger Lakes region, depth of leach­

ing, relation to carbonate C()ntent 
of till : Merritt, R. S. 

Long Island: Charlier, R. H., 1. 
Popular account: Bailey, P. 

Western, moraines, alinement: 
Holmes, C. D., 2. 

North America, periglacial features, re­
lation to climate: Brunn­
schweiler, D. H. 

Pleistocene gumbotil and interglacial 
clays, petrographic study of 
weathering: Lougee, R. J. 

North Dakota, Grenora area: Witkind, 
I. J., 1. 

Square Buttes co·al field: Johnson, 
W.D.,Jr. 

Warwick-Tokio area, dru'mlins and 
streamline forms: Aronow, S. 

Westhope area, aquifers: Powell, J. E. 
Northwest Territories, Great Slave and 

Trout River areas: Douglas, 
R.J.W.,1. 

Ice-pushed ridges : Nichols, R. L. 
Keewatin D i s t r i c t, southern 

Keewatin lee divide : Lee, 
H. A., 1. 

King William Island-Adelaide Penin­
sula: Fraser, J. K., 1. 

Nova Scotia, Annapolis Valley: Hickox, 
'c. F., Jr., 2. 

Ohio, Franklin County, burled valleys : 
Norris, S. E., 8. 

Hocking and Scioto Valleys, outwash 
terraces, pre-Illinoian-Wiscon­
sin : Kempton, J. P. 

Madison County: Norris, S. E., 1. 
Ohio Valley terraces, East Liverpool 

area, pre-Illinoian Pleistocene: 
Lessig, H. D., 8. 

Warnock 'Tierrace, McMahon Creek, 
early Pleistocene, paleosols : 
Lessig, H. D., 21. 
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GLACIAL GEOLOGY-Continued 
Ohio-Continued 

Wisconsin stage, cf. modern glaciP.rs : 
Goldthwait, R. P., 1. 

Ontario, Bristol Township: Ferguson, 
S. A. 

Hamilton area: Karrow, P. F. 
Lindsay-Peterborough area, map : 

Canada G. S., 6. 
London area : Friends Pleistocene 

Geology Eastern Sec. 
Wisconsin stage, stratlgrruphy : 

Dreimanis, A., 1. 
Oregon : Baldwin, E. M., 1 ; Wilkinson, 

W. D., 1. 
Pennsylvania, Bucks County: Peltier, 

L. C., 1. 
Northwestern: Pa. Geologists; 

Shepps, V. C., 1, 2. 
Pleistocene stages, single-glaciation con­

cept: Lougee, R. J. 
Quebec, central: Henderson, Eric P., 1. 

Grondines area: Canada G. S., 62. 
Monts Notre-Dame, glacial deposits, 

petrology : Brochu, M., 3 .. 
Mt. Tremblant area: Laverdi~re, C. 
Northeastern, glacial drainage 

channels, regional slope of ice 
sheet : Ives, J. D. 

Yamaska area: Canada G. S., 63. 
Retreats, dating, lichenometry: Beschel, 

R. E. 
Rhode Island, Providence quadrangle, 

aquifers: Bierschenk, W. H., 2. 
Saskatchewan, Battleford area: Canada 

G. S., 41. 
Claybank area, subglacial drag struc­

tures : Byers, A. R., 1. 
Swift Current area, Wisconsin stage: 

Christiansen, E. A. 
South Dakota, Big Bend dam site area, 

Pleistocene terraces : Coogan, 
A. H. 

Cary outwash, Potter, Walworth, and 
Brookings Counties, petrography: 
Lee, K.-Y., 1. 

·Chester quadrangle: Tipton, M. J., 1. 
Dell Rapids quadrangle : Tipton, 

M. J., 2. 
Hartford quadrangle: Steece, F. V., 1. 
Sioux Falls quadrangle: Steece, F. V., 

2. 
Till-fabric studies, applications : Drei­

manis, A., 4. 
Tillites, ancient, may be subaqueous 

slides : Dott, R. H., Jr., 2. 
United States, east of Rocky Mts., map: 

Flint, R. F. 
Landscapes: Shimer, J. A. 
Middle West, Pleistocene: Heinzelin, 

J. de. 
Vermont, Mt. Mansfield quadrangle: 

Christman, R. A., 2. 
Washington, Buckley quadrangle: Cran­

dell, D. R. 
Channeled scablands : Bretz, J H., 1. 

GLACIAL GEOLOGY-Continued 
West Virginia, Ohio Valley terraces, 

Globe Hill, pre-Wisconsin Pleisto­
cene, paleosols : Lessig, H. D., 1. 

Wisconsin, Baraboo district : Thwaites, 
F. T. 

Research : Black, R. F., 1. 
1Southwestern: Tri-State Geol. Field 

Conf. 
West-central: Friends Pleistocene 

Midwestern. 
Yukon, coast, Herschel Island to King 

Point, glacier lee-thrusting: 
Mackay, J. R. 

GLACIAL LAKES. See also Lakes, extinct. 
Alberta, Sturgeon Lake area: Hender­

lson, Eric P., 2. 
Cayuga Lake, New York: N.Y. State 

Geol. Assoc. 
Connecticut, New Britain quadrangle: 

Simpson, H. E. 
Labrador, central: Henderson, Eric 

P., 1. 
Lake Algonquin: Zumberge, J. H., 2. 

Michigan: Shelden, F. D. 
Lake Chicago, double Calumet stage: 

Bretz, J H., 2. 
Lake Edmonton, Alberta, northern : 

Taylor, R. S. 
.Lake Farmington, Maine : Caldwell, 

D. W. 
Lake Hitchcock, New England: S•eger­

iStrom, K. 
Lake Madawaska, New Brunswick: 

Canada G. S., 50. 
Lake Missoula, Montana: Montagne, 

J. M. de Ia. 
Lake Musselshell, Montana, spillways: 

Colton, R. B. 
Lake Peace, Alberta-British Columbia : 

Taylor, R. S. 
Lake Souris, North Dakota-Manitoba: 

Powell, J. E. 
Lake Tyrrell, Alberta, northern: Taylor, 

R. S. 
Manitoba, Brandon area : Halstead, 

E. C. 
Miette Lake, Alberta, northern : Taylor, 

R. S. 
Minnesota, Cook County, shorelines: 

Grout, F. F. 
Popular account: Ahlquist, G. R., 2. 

New Jersey, Newark area: Jumikis, 
A.R. 

Nipissing Great Lakes: Zumberge, 
J.H.,2. 

North America, pro glacial remnants, 
distribution of relict crustaceans: 
Ricker, K. E. 

Northwest Territories, Keewatin Dis-
trict, southern : Lee, H. A., 1. 

Ohio, northern : Forsyth, J. L. 
Quebec, central: Henderson, Eric P., 1. 
Washington, channeled scablands: 

Bretz, J H., 1. 
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GLACIAL MAPS. Bee Geologic maps ; Maps, 
Miscellaneous, Physiographic. 

GLACIATION • 
.Alaska, Alaska Range, Johnson Rlver­

Tok area, Pleistocene : Holmes, 
G. W., 2. 

Alberta, Fort Macleod area : Canada 
G. S., 21. 

Lake Athabasca area: Godfrey, J. D. 
British Columbia, Atlin area: Aitken, 

J. D.,l. 
Whitesall Lake area : Duffell, S., 1. 

Canada, northeastern: Corbel, J., 2. 
Northern: Bird, John B. 

Causes, crustal-shifting theory : Hap­
good, C. H. 

Continental, elementary account: Lau­
ber, P. 

Plant migration: ~ve, D. 
Relics, popular account: Tilden, 

P.M., 2. 
Cycles, fluctuation in atmospheric water 

vapor, theory: Gosselink, J. G. 
Iowa, Quaternary substages : Rube, 

R. V., 2. 
Labrador, central, late Wisconsin, ice­

flow directions : Henderson, Eric 
P., 1. 

Manitoba, 'Plant migration: Love, D. 
Montana, Glacier National Park : Ross, 

C. P., 1. 
Southwestern : Hall, W. B. 

New Brunswick, Grand Falls area: Can­
ada G. S., 50. 

North America, Pleist<X!ene, position of 
ice centers, distribution of relict 
crustaceans in proglactal lakes : 
Ricker, K. E. 

Northwest Territories, Keewatin ice 
divide, lee-flow directions : Lee, 
H. A.,l. 

Thelon Valley, plngo, radiocarbon age, 
deglaciation indicator: Craig, 
B. G., 1. 

Ohio, western, Pleistocene, forest burial : 
Burns, G. W. 

Wisconsin stage, cf. modern glaciers : 
Goldthwait, R. P., 1. 

Quebec, central, late Wisconsin, ice-flow 
directions: Henderson, Eric P., 1. 

Hudson Strait shoreline, Pleistocene: 
Robitaille, B. 

United States, landscapes: Shimer, J. A. 
Washington, Buckley quadrangle: Cran­

dell, D. R. 
GLACIERS. 

Alaska, Jarvis Glacier, Alaska Range, 
gravity studies: Ostenso, N. A. 

Lemon Creek Glacier, budget study: 
LaChapelle, E. R., 1. 

Surficial movement: Wilson, C. R. 
McCall Glacier, Romanzof Mts. : 

Sater, J. E. 
Malaspina Glacier, movement, oxygen­

isotope ratios in ice: Sharp, 
R. P.,l. 

GLACIERS-Continued 
.Alaska--continued 

Rock glaciers, Alaska Range : 
Wahrhaftig, C. A. 

Southeastern, post- Wisconsin 
changes: Goldthwait, R. P., 2. 

Alberta, Saskatchewan Glacier, move­
ment, oxygen-isotope ratios in 
lee: Sharp, R. P., 1. 

Boulder transport, maximum size, cal­
culation: Weertman, J., 2. 

British Columbia, Salmon Glacier, 
gravity study: Jacobs, J. A., 2. 

Salmon Glacier, velocity : Mathews, 
W.H. 

Colorado, Rocky Mtn. Park, popular 
account: Rocky Mtn. Nature 
Assoc. 

Continental, fluctuations, causes: 
Ewing, W. M., 1. 

Electrical-resistivity studies, thickness 
and properties: Keller, G. V., 6. 

Flow law, creep tests on glacier and 
laboratory ice: Butkovich, T. R., 
1. 

Traveling waves: Weertman, J., 1. 
Vertical 1profiles of velocity: Meier, 

M.F. 
Greenland, high-arctic cf. temper­

ate, temperature sensitivity: 
Fristrup, B. 

Icecap, thermal regimen: Nobles, 
L. H.,1. 

Jakobshavns Isbrre, retreat, 1850-
1953: Georgi, J. 

Northwestern, icecap margin: Nobles, 
L. H., 3. 

Nunatarssuaq, ice-clitr motion: White, 
S. E. 

Ice-tunnel deformation, Camp Red 
Rock: Hilty, R. E. 

P-Mtn. glacier, regime: Griffiths, 
T. M. 

Southwestern, variations, 1800-1955 : 
Weidick, A. 

Thule area, patterned moraine, for­
mation over 'melting ice: Corte, 
A. E. 

Physical properties of ice : Butko­
vich, T. R., 2. 

Plasticity: Landauer, J. K. 
Tuto area, ice clltr, tunnel studies : 

Rausch, D. 0. 
Ice, crystal fabrics and structures, cf. 

laboratory-deformed: Rigsby, 
0. P. 

Ice-tunnel deformation, grid measure­
ment: Butkovich, T. R., 3. 

Mexico: Lorenzo, J. L. 
Model, Malaspina-type, motion of eer­

pentine medial moraines: Mc­
Cutchen, W. T. 

Motion studies, time-lapse camera meth­
od : MUler, R. D., 2. 
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GLACIERB-Continued 
Northwest Territories, Gilman Glacier, 

Ellesmere Island: Hattersley­
Smith, G. ; Weber, J. R. 

Oregon, Mt. Hood, recent changes : 
Handewith, H. J., Jr. 

Oxygen-isotope ratios in ice: Epstein, 
s., 2. 

Relation to movement: Sharp, R. P., 
1. 

Physics of movement, symposium: 
Internat. Geod. Geophys. Union 
Assoc. Set. Hydrology. 

Washington, Blue Glacier, budget study : 
LaChapelle, E. R., 2. 

Blue Glacier, ice petrofabrics : Kamb, 
w. B., 2. 

Nisqually Glacier, maximum recent 
advance : Sigafoos, R. S. 

GLAUCONITE. 
Absolute-age determinations: Kulp, 

J. L., 1. 
Canada, western, Fernie group : Fre­

bold, H. W. L., 2. 
Mixed layering, determination by Index 

!Of refraction : Toler, L. G. 
Paleozoic, lower, K-A and Rb-Sr ages : 

Hurley, P.M., 3. 
GLOSSARIES. See also Catalogs. 

Coal petrology, proposed international: 
Cady, Gilbert H. 

GNEISS. 
Arizona, Catalina gneiss, Santa Cata­

lina Mts. : Du Bois, R. L., 2. 
Coexisting mineral phases, distribution 

of elements: Kretz, R. A. 
Colorado, McKinley Mtn. area : Christ­

'man, R. A., 1. 
Connecticut, Mt. Tom hornblende gneiss 

and Mine H1ll granite gneiss : 
Gates, R. M. 

Delaware, Wilmington complex: Ward, 
R. F. 

Greenland, Nathorsts Land, migmatiza­
tion : Zweifel, H. 

Montana, Beartooth Mts., Lonesome 
Mtn. area, orbicular : Leveson, 
D. J. 

New 

New 

Jersey, Cranberry Lake area, 
saprolitic, postglacial origin : 
.Minard, J. P. 
York, Nicholville quadrangle: 
Postel, A. W. 

Southeastern, Fordham gneiss, Ordo-

GNEISs-Continued 
Pennsylvania, Boyertown quadrangle : 

Buckwalter, T. V., Jr. 
Bucks County : Freedman, J. 

Quebec, Dollier-Charron area: Neale, 
E. R. W., 1. 

'Litchfield-Leslie area, mineral as­
semblages : Kretz, R. A. 

McLachlin-Booth area : Lyall, H. B., 
2. 

Rohault area: Gilbert, J. E. J. 
Rhode Island, Carollna-Quonochontaug 

quadrangles : Moore, G. E., Jr., 
Slocum quadrangle: Power, W. R., Jr. 

Virginia, Floyd County, Precambrian: 
Dietrich, R. V. 

Wyoming, Beartooth Mts., Gardner 
Lake area, structures and granit­
ization : Harris, R. L., Jr. 

GOLD. 

Beartooth Mts., Lonesome Mtn. area, 
orbicular: Leveson, D. J. 

Bighorn Mts., Precambrian: Oster­
wald, F. W., 2. 

Alaska, Chichagof Island, northwest­
ern : Rossman, D. L., 2. 

Glacier Bay, Reid Inlet area : Ross­
man, D. L., 1. 

British Columbia, Atlin area: Aitken, 
J.D., 1. 

Vernon area: Jones, A. G. 
California, Lake Elsinore quadrangle : 

Engel, R. L. H. 
Deposits, classification : W1lliamson, 

D. R., 4. 
Idaho, North Fork quadrangle: Ander­

son, A. L. 
Montana, Helena area : Sahlnen, U. M., 

1. 
Nicaragua, Murra area: Giudice, D. 

del, 1. 
Northwest Territories, Yellowknife dis­

trict, origin: Boyle, R. W., 2. 
Nova Scotia, Shubenacadie-Kennetcook 

.area : Stevenson, I. M. 
Ontario, Cochenour W1llans mine : 

Kuryliw, C. J. 
Oregon, Granite district: Koch, G. S., 

Jr. 
Quebec, Chibougamau area : Precam­

brian . 
Saskatchewan, northern, Precambrian: 

Beck, L. S. 
South Carolina, Landrum mine : Smith, 

L.L. 
vician ( ?) , stratigraphic rela- GRABENS, 
tions: Prucha, J. J. 

Texas, Terlingua mercury dis­
trict: Yates, R. G. 

Northwest Territories, Abitau Lake 
area, pseudomigmatitic: Harry, 
.W. T. 

Baffin Island, Cumberland Sound 
area : Canada G. S., 7. 

Ontario, Wollaston and Chandos Lake 
.plutons, paragneisses, decrepita­
tion studies : Saha, A. K., 1. 

GRANITE. 
Arizona, Oracle granite, foliation: Mayo, 

E. B., 3. 
British Columbia, Upper Jurassic-Lower 

Cretaceous : Aitken, J. D., 2. 
Callfornia, Inyo batholith, Pellisier 

granite, nonmetamorphic origin : 
Emerson, D. 0., 2. 
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GRANITJD-Continued 
Canada, lognormal distribution of lead : 

Durovic, s. 
Complex, sampling patterns for quan­

titative modal analysis: Whitten, 
E.H.T. 

Emplacement, plutons classified by 
crustal zones : Buddington, A. F. 

Gem materials, collecting: Van Land­
ingham, S. L. 

Greenland, Nathorsts Land : Zweifel, H. 
Magmatic differentiation: Whitfield, J. 

M.,2. 
Melting experiments, effect of C02 : 

Wyllie, P. J., 5. 
Nevada, In yo batholith, Pellisier 

granite, nonmetamorphic origin : 
Emerson, D. 0., 2. 

Nitrogen and fixed ammonium in sllicate 
crystal lattice: Stevenson, F. J. 

North America, emplacement of plutons, 
examples: Buddington, A. F. 

North Carolina, Mt. Airy, origin, expan­
sion domes and shear cones : 
Lowry, W. D., 1. 

Wake County, pluton: Dumas, E. M. 
Ontario, Bancroft area, uraniferous : 

Hewitt, D. F. 
Kalladar area, pebbles in conglomer­

ate, metamorphism: Walton, M. 
S., Jr. 

Southeastern, emplacement of plu­
tons : Saha, A. K., 2. 

Wollaston and Chandos Lake plutons, 
decrepitation studies : Saha, A. 
K.,1. 

United States, western, quartz diorite 
boundary line, sialic cf. simatic 
origin: Moore, J. G. 

Uranium and thorium content, cf. gen­
eral petrology: Whitfield, J. 
M., 1. 

Weathered, texture and mineralogy: 
McEwen, M. C. 

Yukon, Upper Jurassic-Lower Cretace­
ous: Aitken, J. D., 2. 

GRANITIZATION. See al80 Metamorphism; 
Metasomatism. 

British Columbia, Coast Mts., pre-Ter­
tiary: Roddick, J. A. 

Granitic plutons, role in emplacement : 
Buddington, A. F. 

Newfoundland, eastern, Gander Lake 
group: Jenness, S. E., 2. 

Solid-state diffusion, intergranular path­
ways: Naughton, J. J. 

Washington, Entiat Mts., quartz diorite 
complex : Crowder, D. F. 

Wyoming, Beartooth Mts., Gardner 
Lake area : Harris, R. L., Jr. 

GRAPHITE, exploration, spectrochemical 
analysis of soil : Dennen, W. H. 

GUPTOLITHIN.i.. 
Arkansas, Ouachita Mts., Cambrian­

Silurian, correlation: Decker, 
C. E. 

694528--.61-~28 

GRAPTOLITHINA-Continued 
De8mograptu8 oanceZZatus, Ordovician, 

Minnesota, Stewartville dolo­
mite : Sloan, R. E., 1. 

New York, Deepk111 shale, Ordovician, 
zones: Berry, W. B. N., 2. 

Taconic area, Cambrian-Ordovician : 
Berry, W. B. N., 1. 

Northwest Territories, Cape Phillips 
formation, Ordovician-Sllurian, 
Cornwallis and Little Cornwall1s 
Islands : Thorsteinsson, R., 1. 

Oklahoma, Arbuckle and Ouachita Mts., 
Cambrian-Sllurian, correlation: 
Decker, C. E. 

Vermont, Taconic area, Cambrian-Ordo­
vician: Berry, W. B. N., 1. 

GRAVEL. See aZBo Construction materials; 
Pebbles; Sediments. 

Alberta, Sturgeon Lake area : Hender­
son, Eric P., 2. 

California, Alameda Creek, size and 
sphericity analyses : Inderbltzen, 
A.L. 

Idaho, Elk City region, Tertiary : Reid, 
R.R.,1. 

Massachusetts, Shelburne Falls quad­
rangle : Segerstrom, K. 

Minnesota, northern, stream valleys, 
openwork deposits : Braden, G. 
E.,l. 

GRAVITATION. See Geophysical investiga­
tions ; Geophysics. 

GREENLAND. See also Arctic America. 
Arctic bibliography : Arctic Inst. North 

America. 
Engineering geology, lee tunnel, Tuto 

area: Rausch, D. 0. 
Geochemical study, Skrergaard intrusion 

smcates, trace-elements uptake: 
Williams, R. J. P. 

Seismic ~urvey, Thule area: RHthlls­
berger, H., 1, 2. 

Areas described. 
East-central coast : Sorgenfrei, T. 

Economlo geolof/11. 
Radioactive minerals, Julianehaab dis­

trict: Bondam, J. 
Werner Bjerge massif, possib111tles: 

Bearth, P. 
Geologic maps. 

Moskusoksefjord area: Butler, H. 
Nathorsts Land: Zweifel, H. 
Ntlgssuaq Peninsula, coastal : Koch, B. 

E. 
Werner Bjerge massif: Bearth, P. 

HiBtoricaZ geology. 
Alkalic intrusions, Cretaceous-Tertiary, 

northeastern: Bearth, P. 
East-central: Butler, H. 
Ivigtut area: Berthelsen, A. 
Jameson Land, Jurassic, correlation 

with northwestern Europe : Cal· 
lomon, J. H. 

Moskusoksefjord area, Devonian : BUt­
ler, H. 
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GREENLAND-Continued 
Historical geology-continued 

Nathorsts Land, Precambrian-Devonian: 
Zweifel, H. 

Nftgssuaq Peninsula, Tertiary, non­
marine : Koch, B. E. 

Mineralogy. 
Ivigtut area : Berthelsen, A. 
Julianehaab district, nepheline syenite 

minerals, description and origin : 
Dan~, M. 

Skrergaard intrusion, uranium distribu­
tion : Hamilton, E. I. 

Werner Bjerge massif, alkalic rocks: 
Bearth, P. 

Paleontology. 
Ammonoid zones, Jameson Land, Mid­

dle Jurassic: Callomon, J. H. 
Conifers, Cape Stewart formation, Ju­

rassic, Scoresby Sound : Florin, 
R. 

Devonian, east-central, lists: Butler, H. 
Fishes, Dipnoi, Late Devonian, eastern: 

Lehman, J.-P. 
Plants, Nftgssuaq Peninsula, Paleocene: 

Koch, B. E. 
Scoresby Sound, Triassic-Jurassic, cf. 

Sweden : Lundblad, B. 
Trilobites, Proliostracus, Early Cam­

brian, statistical analysis: Shaw, 
A.B. 

Petrology. 
Basalt province, Tertiary sequence, 

western : Munck, S. 
Ivigtut area : Berthelsen, A. 
Julianehaab district, nepheline syenite 

minerals, description and origin : 
DanjiS, M. 

Moskusoksefjord area : Butler, H. 
Nathorsts Land, metamorphic and 

migmatitic rocks: Zweifel, H. 
Skmrgaard intrusion, magmatic dif­

ferentiation: Shimazu, Y. 
Uranium distribution: Hamilton, 

E. I. 
Snow, high-density, petrofabrics : 

Fuchs, A. 
Thule area, glacier lee: Butkovich, 

T.R., 2,. 
Ubekendt Ejland, picritic sill, sinking 

olivine: Bailey, E. B. 
Werner Bjerge massif, alkalic rocks: 

Bearth, P. 
Physical geology. 

Basalt province, Tertiary volcanism, 
western: Munck, S. 

Glaciers, high-arctic cf. temperate, 
temperature sensitivity : Frist­
rup, B. 

Icecap, thermal regimen: Nobles, L. H., 
1. 

Tuto area: Rausch, D. 0. 
Ivigtut area : Berthelsen, A. 
Jakobshavns Isbrre, retreat, 1850-1953 . 

Georgi, J. 

GREENLAND-Continued 
Physical geology-continued 

Moskusoksefjord area, Devonian: But­
ler, H. 

Nathorsts Land: Zweifel, H. 
Nftgssuaq Peninsula, coastal : Koch, 

B. E. 
Nunatarssuaq, ice-cliff motion : White, 

S.E. 
Ice-tunnel deformation, Camp Red 

Rock : Hilty, R. E. 
P-Mtn. glacier, regime: Griffiths, T. M. 
Thule area, glaciers, plasticity : Land­

auer, J. K. 
Werner Bjerge massif: Bearth, P. 

Physiographic geology. 
Glaciers, variations, 180().-1955, south­

western: Weidick, A. 
Icecap margin, northwestern: Nobles, 

L. H., 3. 
Kong Oscars Fjord, pingos: Muller, 

Fritz. 
Permafrost in arid climates, cf. moist: 

Davies, W. E., 2. 
Pleistocene glaciation, northeastern: 

Krinsley, D. B. 
Thule area, patterned ground, experi­

mental formation cf. natural 
moraine : Corte, A. E. 

GROUND wATER. For areal, see subheading 
Ground water under the states 
and countries. Bee also Artesian 
waters and wells; Springs; 
Thermal waters. 

Buried-valley aquifers : Miller, D. W. 
Chloride concentration, origin, Cali­

fornia: Davis, S. N. 
Chloride determination from core sam­

ples: Swarzenski, W. V., 1. 
Coastal aquifer, dynamic balance with 

salt water: Cooper, H. H., Jr. 
Exploration: Ackerman, E. A.; Mlller, 

L.M. 
Flow in compressible strata : Scheideg­

ger, A. E., 1. 
Geochemistry: Hem, J. D. 
High pressures in porous rocks, appli­

cation to overthrust mechanics: 
Hubbert, M. K. 

Hydraulics of flow: Ferris, J. G. 
Hydrology, textbook : Todd, D. K. 
Hydrothermal solutions, sulfur-isotope 

ratios: Jensen, M. L., 1. 
Laws of behavior: Lohse, E. A. 
Nonmeteoric, genetic types: Thomas, 

H. E. 
Nuclear explosions, underground, con­

tamination studies: Higgins, 
G. H. 

Popular account: Bittinger, M. W.; 
Widmer, K., 1. 

Questions answered : Pearl, R. M. 
Radioactive-waste disposal into sal­

aquifers : Roedder, E. W., 1. 
Uranium deposition in carbonaceous 

materials: Denson, N. M., 1. 
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GROUND W ATER-Contlnued 
Uranium solution and redeposition: 

Garrels, R. M., 2. 
GUATEMALA. Bee also Central America. 

Areas described. 
General: Walper, J. L. 

Economic geology. 
Mineral deposits, Antillean Cordillera, 

possiblllties: Ljunggren, P. 
Paleontology. 

Crocodilian, Petlin, Pleistocene : Mook, 
C.C.,2. 

Petrology. 
Rablnal-Salama area, granites and 

gneisses: Ljunggren, P. 
Physical geology. 

Antillean Cordillera core, Alpine and 
Hercynian orogenies : Ljunggren, 
P. 

Physiographic geology. 
General: Walper, J. L. 

GUIDEBOOKS. See also Excursions. 
Alabama, west-central, Upper Creta­

ceous : Miss. Geol. Soc. 
Alberta, Cadomin area : Edmonton 

Geol. Soc. 
Drumheller area : Alberta Soc. Pe­

troleum Geologists. 
Moose Mtn. area: Alberta Soc. Pe­

troleum Geologists. 
Arizona, southern : Ariz. Geol. Soc. 
Arkansas, Arkansas Valley basin, 

southwestern : Fort Smith Geol. 
Soc. 

Ouachita Mts. : Cline, L. M., 1. 
California, Chico Martinez Creek area : 

San Joaquin Geol. Soc. 
Colorado, Sand Wash-Piceance Creek 

basins : Rocky Mtn. Assoc. 
Geologists. 

Florida, Cenozoic type localities : Purl, 
H. S., 2. 

Gulf Coastal Plain, north-central, Re­
cent sediments: Gulf Coast 
Assoc. Geol. Socs. 

llllnois, southeastern : Ill. Geol. Soc. 
Kansas, Lawrence-Hutchinson area: 

Assoc. Am. State Geologists. 
South-central : Kans. Geol. Soc., 2. 

Kentucky, Nelson County area: Geol. 
Soc. Ky. 

Louisiana, southern: Russell, R. J., 2. 
Mexico, M~xico, D. F., to Chichen Itza, 

Yucatan: Internat. Geol. Cong. 
Mexico. 

Saltillo-Galeana area, Coahuila-Nuevo 
Le6n : South Texas Geol. Soc. 

Michigan, Mackinac Island and Straits 
region : Michigan Basin Geol. 
Soc., 1. 

Mississippi, northeastern, Upper Creta­
ceous : Miss. Geol. Soc. 

Montana, Bighorn Basin : Wyo. Geol. 
Assoc. 

Sawtooth Mts.-Disturbed belt area: 
Blllings Geol. Soc. 

GUIDEBOOKS-Continued 
Montana-Continued 

Western : Geol. Soc. America Rocky 
M:tn. Sec. 

New Mexico, Sacramento Mts.: Soc. 
Econ. Paleontologists and Min­
eralogists Permian Basin Sec. 

Sangre de Cristo Mts., southern: Pan­
handle Geol. Soc., 2. 

Silver City-Santa Rita-Hurley area, 
popular : Schilling, J. H. 

West-central: N. Mex. Geol. Soc. 
New York, Cayuga Lake basin: N.Y. 

State Geol. Assoc. 
Washington County: New England 

Intercollegiate Geol. Conf. 
North Carolina, Albemarle-Denton 

quadrangles : Carolina Geol. Soc. 
Chrupel Hill-Rolesville area : Geol. 

Soc. America Southeastern Sec., 
1. 

Fayetteville area : Geol. Soc. America 
Southeastern Sec., 2. 

Oklahoma, Ouachita Mts.: Cline, L. M., 
1. 

Ontario, London area, glacial geology : 
Friends Pleistocene Geology 
Eastern Sec. 

Oregon, road logs : Wilkinson, W. D., 1. 
Organization and publication: Fentress, 

G. H. 
Pennsylvania, central : Geol. Soc. 

America. 
Northwestern : Pa. Geologists. 

Puerto Rico, central and western: 
Navarro de Haydon, R. 

South Carolina, Coastal Plain : Siple, 
G. E., 1. 

Texas, Brazos River valley, Cretaceous­
Tertiary : Soc. Econ. Paleontol­
ogists and Mineralogists Gulf 
Coast Sec., 2. 

McLennan County : Baylor Geol. Soc. 
Northern, upper Permian and Quat­

ernary: North Texas Geol. Soc. 
Oldham County, Saddleback Pueblo 

and Rotten Hill fossil site: 
Panhandle Geol. Soc., 1. 

Rio Grande embayment, upper: Cor­
pus Christi Geol. Soc. 

Val Verde basin : West Texas Geol 
Soc. 

Utah, Provo to Bryce Canyon and Zion 
National Parks: Brigham Young 
Univ. Dept. Geology. 

Southern Oquirrh Mts. to northern 
Boulter Mts. : Utah Geol. Soc. 

Wasatch-Uinta Mts. transition area: 
Intermountain Assoc. Petroleum 
Geologists. 

Vermont, west-central: New England 
Intercollegiate Geol. Conf. 

Virginia, Cacapon Mtn. area: Appala­
chian Geol. Soc. 

WeBt Virginia, Cacapon Mtn. area : 
Appalachian Geol. Soc. 
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GUIDEBOOKS-Continued 
Wisconsin, southwestern: Tri-State 

Geol. Field Conf. 
West-central, glacial geology: Friends 

Pleistocene Midwestern. 
Wyoming, Bighorn Basin : Wyo. Geol. 

Assoc. 
Wasatch-Uinta Mts. transition area: 

Intermountain Assoc. Petroleum 
Geologists. 

Washakie Basin : Rocky Mtn. Assoc. 
Geologists. 

GULli' COASTAL PLAIN. 
Excursion, Eocene-Oligocene, central : 

Soc. Econ. Paleontologists and 
Mineralogists Gulf Coast Sec., 1. 

Guidebook, Recent sediments, north­
central : Gulf Coast Assoc. Geol. 
Socs. 

Economic geoZogu. 
Oil and gas, eastern: Braunstein, J., 2. 
Petroleum, salt domes, area-uplift fac­

tor: Halbouty, M. T. 
Historical geology. 

Cenozoic, southern: Williamson, J. D. M. 
Eocene-Oligocene, central : Soc. Econ. 

Paleontologists and Mineral­
ogists Gulf Coast Sec., 1. 

Mineralogy. 
Clay minerals, diagenetic conversion 

with depth, Wilcox formation, 
Eocene: Burst, J. F., Jr. 

Physical geology. 
Cenozoic, southern: Williamson, J.D. M. 
Eastern: Braunstein, J., 2. 
Salt domes: Clark, G. C. 

Growth rate, relation to local un­
conformities: Sovinsky, V. N. 

Sedimentation, consolidation mechanics 
of clayey rocks, cause of high 
fluid pressures: Rubey, W. W. 

Physiographic geology. 
Coastal regions : Russell, R. J ., 1. 

GuLli' or MEXICO. See also Submarine geo­
logy. 

Bay of Campeche : Creager, J. S. 
Continental shelf, Cretaceous-Quater­

nary: Atwater, G. I., 1. 
Continental shelf and slope, pinnacles 

and faults : Goedicke, T. R. E. 
Continental slope off Florida, topog­

raphy: Jordan, G. F. 
Petroleum, continental shelf: Atwater, 

G. I., 1. 
Sediments, Recent, clay minerals : Meyer, 

J.W. 
GYPSUM. See also Evaporites. 

California, Bristol-Cadiz-D a n b y Dry 
Lakes, cores : Bassett, A. M. 

Conversion to hemihydrate, X-ray in­
vestigation, continuous: Droste, 
J. B., 2. 

Dehydration, anhydrite crystal struc­
ture : Atojl, M. 

Georgia, Dahlonega area, efDorescent, 
origin : Gardner, C. 

GYPSUM-Continued 
Manitoba: Bannatyne, B. B. 
Mexico, Sierra del Frane, Nuevo Le6n, 

intrusive in folds: Murray, G. 
E., 1. 

New Brunswick, origin: Sund, J. 0. 
New Mexico : Weber, R. H., 1. 

Alteration to Capitan limestone: 
Moore, G. W., 2. 

Newfoundland, southwestern: Baird, 
D. M., 3. 

Southwestern, Carboniferous belt: 
McKillop, J. H. 

Nicaragua, Santa Rosa del Pefi6n area: 
Zoppis Bracci, L., 2. 

Northwest Territories, Ellef Ringnes 
Island, Isachsen dome, erosion 
resistance : Saint-Onge, D. 

Texas, alteration to Capitan limestone : 
Moore, G. W., 2. 

HAITI. See also West Indies. 
Bauxite: Salas, G. P., 1. 
Geologic map, sketch: Salas, G. P., 1. 
Microfossils, planktonic, Late Creta-

ceous : Ayala Castaiiares, A. 
HALITE. See also Evaporites ; Salts. 

Synthetic, liquid inclusions, vacuole 
disappearance, geothermometer : 
McCulloch, D. S. 

Thermoluminescence, natural crystals: 
Halperin, A. 

HAWAII. 
Gibbsite amygdules, Haiku bauxite area, 

Maul : Sherman, G. D. 
Ground-water resources: Hawaii Water 

Authority. 
Haleakala volcano, Maul, age of lava 

flows : Reber, G. 
Selenium in volcanic rocks: Davidson, 

D. F. 
Springs of varying salinity, Pearl Har­

bor area: Cooper, H. H., Jr. 
HEAVY MINERALS. See also the individual 

minerals ; Placers. 
Alaska, Sentinel HUl and Fish Creek 

areas, test wells : Robinson, F. 
M.,2. 

Square Lake and Wolf Creek areas: 
Collins, F. R. 

Alberta, Athabasca sandstone, correla­
tion: Gravenor, C. P., 2. 

Arkansas, Wilcox formation sands: 
Jones, E. L. 

California, central, granitic plutons : 
Spotts, J. H. 

Halfmoon-Monterey Bays, b e a c h 
sands: Hutton, C. 0., 1. 

Santa Cruz Mts., lower Tertiary : 
Beveridge, A. J. 

Canada, Maritime Provinces, sand and 
gravel deposits: McLeod, C. R. 

Illinois, Illinois No. 2 coal underclay: 
Parham, W. E., 2. 

Paleosols, Sangamon, t111 profiles cf. 
outwash: Brophy, J. A. 
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HEAVY l'diNERALB--Continued 

Ilmenite, alteration, beach sands : 
Bailey, S. W. 

Michigan, Munising sandstone, correla­
tion with Wisconsin : Driscoll, 
E.G. 

New Jersey, southern, ilmenite sands: 
Johnson, M. E. 

New York, Long Island, north cf. south 
shores, size and weight analyses: 
Charlier, R. H., 1. 

North Carolina, Coastal Plain, Creta­
. ceous-Tertlary : Dryden, A. L., 
Jr., 1. 

Oklahoma, Ardmore basin, Pennsyl­
vanian sandstones : Jacobsen, C. 
L., 1. 

Sedimentary petrology, regional anal­
yses : Andel, T. H. van. 

South Carolina, Coastal Plain, distribu­
tion: Siple, G. E., 2. 

Texas, Bastrop County, Eocene sands: 
Folk, R. L., 1. 

United States, Illinois No. 2 coal under­
clay, eastern interior basin: Par­
ham, W. E., 2. 

Utah, central, North Horn formation, 
Cretaceous-Paleocene, differentia­
tion: Lee, K.-Y., 2. 

Virginia, Middle River drainage basin, 
country rocks and soils: Carroll, 
D.,2. 

South River tributaries, stream sands, 
variation, source : Carroll, D., 1. 

Wisconsin, Munising sandstone, cor­
rela tlon with Michigan : Driscoll, 
E.G. 

HELIUl'd. See Elements. 
HEUATITE. See also Iron. 

Hard, origin in itabirite: Park, C. F., 
Jr. 

Magnetic properties, single crystals : 
Lin, S.T. 

HISTORICAL GEOLOGY. For areal, see sub­
beading Historical geology under 
the states and countries. See 
also the geologic systems ; Cor­
relations; Geologic history. 

Absolute-age measurements, reliability 
and applications : Tilton, G. R. 

Beginnings, Charles Lyell : Eiseley, L. 
c., 2. 

Fossll record, idea of time process, 18th 
century: Haber, F. C., 3. 

Geochronology, methods, evaluation: 
Cook, M.A. 

Geologic time scale, isotope revision : 
Kulp, J. L., 4. 

Paleozoic coal measures, stra.tigraphic 
classification: Wanless, H. R., 2. 

Quaternary, nomenclature and classifica­
tion problems : Am. Comm. Strat. 
Nomenclature. 

Post-V a 1 d e r s time, terminology : 
Cooper, W. S. 

Teaching, Bryn Mawr College : Dryden, 
A. L., Jr., 2. 

HISTORICAL GEOLOGY-Continued 
Lafayette College: Beerbower, J. 

R.,2. 
Rensselaer Polytechnic Institute: La­

Fleur, R. G. 
Textbook, material to be included: Dry­

den, A. L., Jr., 2. 
HISTORY. See also Associations, etc.; Sur­

veys. 
Age of the earth, theories, Moses to 

Darwin: Haber, F. C., 1. 
American Association for the Advance­

ment of Science : Mather, K. F • 
Evolution, forerunners of Darwin : 

Glass, H. B. 
Newton to Darwin: Greene, J. C. 
Pre-Darwin ideas, 19th century: 

Lovejoy, A. 0. 
Fossil record, idea of time process, 

t18th century : Haber, F. C., 3. 
Pre-18th century interpretations: 

.Haber, F. C., 2. 
Geology, popularization : Pangbom, M:. 

W., Jr. 
Geology as public function: Back, W., 1. 
Hayden Survey: Howell, J. V., 3. 
Maryland, chromite mining : Pearre, 

N.C. 
New Mexico, Sacramento Mts., forma­

tion names: Cave, H. S. 
New York, Ulster County, geologic 

investigations: Friedman, J. D., 
1. 

Oregon and Washington Territories, 
geological survey, 1851-56: 
Lange, E. F. 

Paleobotany : Just, T. K., 2. 
Asa Gray's contributions : Dupree, 

A. H. 
Paleontology, Button's infiuence: M:al-

donado-Koerdell, M:., 1. 
Darwin's infiuence: Cramer, H. R., 3. 
19.08-58, symposium : Stumm, E. C. 
Vertebrate, natural-selection concept: 

·Wilson, John A., 1. 
Pennsylvania, chromite mining: Pearre, 

N.C. 
Geologic literature: Cramer, B. R., 1. 

Petroleum geology: Dickey, P. A., 2. 
North America: Owen, E. W. 

Petroleum industry, 1859-1959: OU and 
Gas Jour., 1. 

Photogeology : Landen, D. 
Smithsonian Institution, early : Oehser, 

P. H. 
United States, earliest geologic maps: 

Wells, J. W. 
U.S. Geological Survey: Nolan, T. B. 

HOLOTHUROIDEA. 
Indiana, Rockford limestone, Permian : 

Gutschick, R. C., 1. 
Sclerites, statistical analysis, classifi­

cation problems: Hampton, J. S. 
HONDURAS. 

Geologic map, northeastem : Helbig, 
K.M. 
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HONDURAS-Continued 
Historical and physical geology : Mills, 

R. A. 
Northeastern: Helbig, K. M. 
Petroleum, possibilities: Mills, R. A. 

HORNBLENDE. See Amphibole. 
HYDROCARBONS. See also Asphalt; Bitu­

minous rocks and sands. 
Formation in Recent sediments, cf. 

petroleum : Hanson, William E. 
Liquid, effect of sea water: Chilingar, 

G. V. 
Pennsylvania, Washington County, 

grahamite dikes in Pittsburgh 
coal : Koppe, E. F., 2. 

Petroleum origin : Kidwell, A. L. 
Petroleum source, natural solubilizers 

in waters: Baker, E. G. 
Selective accumulation by water: 

Meinschein, W. G. 
Wyoming, Fremont County, Mesaverde 

formation, Cretaceous, dopple­
rite: Vine, J. D., 4. 

HYDROLOGY. See Ground water. 
HYDROTHERMAL ALTERATION. See also Meta­

somatism. 
Arizona, Mission copper deposit : Rich­

ard, K. E. 
Arizonite, from tlmenite : Karkha­

na vala, M. D., 3. 
Biotite to vermiculite: Bassett, W. A., 1. 
. Colorado, Front Range mineral belt, 

patterns, relation to ore veins: 
HonzaJez-Bonorino, F. 

Experimental data: Meyer, C. 
Experimental investigation on K-feld­

spar and mica systems, applica­
tions: Hemley, J. J. 

Granodiorite wallrocks: Meyer, C. 
Greenland, Werner Bjerge massif: 

Bearth, P. 
Idaho, Gem monzonite stocks area : 
~ Crosby, G. M. 
Mexico, Guanajuato district, rhyolitic 

intrusive complex replacing red 
conglomerate : Schulze, G., 2. 

Zacatecas district, rhyolitic intrusive 
complex replacing red conglom­
erate : Schulze, G., 1. 

Michigan, Portage Lake lava series, 
amygdule zones : Stoiber, R. E. 

Mississippi Valley, upper, lead-zinc dis­
trict: Hey!, A. V., Jr., 1. 

Mississippi Valley type ore deposits: 
Behre, C. H., Jr., 1. 

Montana, Libby vermiculite deposit : 
Bassett, W. A., 1. 

New Mexico, Cochiti mining district, 
arglllization : Bundy, W. M. 

Magdalena mining district: Tltley, 
S. R., 2. 

Northwest Territories, Yellowknife 
district, gold-bearing volatiles : 
Boyle, R. W., 2. 

Ore solutions, temperature-fugacity 
relations of 0, S, and C02 : Hol­
land, H. D. 

HYDROTHERMAL ALTERATION-Continued 
Oregon, Buffalo gold mine, Granite 

district: Koch, G. S., Jr. 
Porphyry copper deposits, facies: 

Creasey, S. C. 
Origin : Burnham, C. W., 3. 

Puerto Rico, southeastern : Hildebrand, 
F. A. 

Solutions, composition and chemical 
reaction: Schwartz, G. M., 2. 

Sulfur-isotope ratios : Jensen, M. L., 
1. 

Utah, Bismark Peak quadrangle: Fos­
ter, J. M. 

Ophir Hill mine, micaceous minerals : 
Weintraub, J. 

Utah Valley, Great Blue-Manning 
Canyon formations, shales, pyro­
phyllite: Ehlmann, A. J., 1. 

Vermont, Elizabeth copper mine: How­
ard, P. F. 

Volcanic glass, zeolites: DiPiazza, J. J. 
Wallrock: Schwartz, G. M., 2. 

HYDROZOA. See Stromatoporoidea. 
ICE. 

Bibliography : U.S. Llbr. Cong. SIPRE 
Bib!. Proj. 

Crystal fabrics and structures, glacier 
and laboratory-deformed lee: 
Rigsby, G. P. 

Flow law, creep tests on glacier and 
artificial ice: Butkovich, T. R., 1 . 

Vertical profiles of velocity in gla­
ciers: Meier, M. F. 

Glacier, oxygen-isotope ratios, relation 
to movement: Sharp, R. P., 1. 

Physics of movement, symposium: In­
ternat. Geod. Geophys. Union 
Assoc. Sci. Hydrology. 

Greenland, glacier ice, plasticity : Lan­
dauer, J. K. 

Nunatarssuaq, ice-cliff motion: White, 
S. E. 

Thule area, physical properties: But­
kovich, T. R., 2. 

Tuto area, glacier lee, excavation 
studies : Rausch, D. 0. 

Ice cliffs : Rausch, D. 0. 
Mechanical properties: Butkovich, T. 

R., 4. 
Northwest Territories, lee-pushed 

ridges : Nichols, R. L. 
Recrystallization, orientation: Kamb, 

W.B.,l. 
Washington, Blue Glacier, petrofabrics: 

Kamb, W. B., 2. 
IDAHO. 

Bibliography, 1941-57: Ross, C. P., 2. 
Ground water: U.S. Geol. Survey, 

Water Res. Div. Ground-Water 
Br. 

Geochemical prospecting, Coeur d'Alene 
district, smelter contamination: 
Canney, F. C., 1. 

Geophysical investigation, Snake River 
Plain, northern boundary : Malde, 
H.E.,2. 
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IDAHO-Continued 
Economic geology. 

Coal, uraniferous, Fall Creek area : 
Vine, J. D., 1. 

Lead, Coeur d'Alene district, Precam­
brian mineralization : Long, Aus­
tin. 

Lead-zinc, Coeur d'Alene district, Pine 
Creek area, mineralization: Gin, 
T.T. 

Lignite, uraniferous, Goose Creek dis­
trict : Mapel, W. J ., 1. 

Mineral resources, North Fork quad­
rangle : Anderson, A. r •. 

Silver-lead, Lucky Friday mine, Coeur 
d'Alene district: Folwell, W. T. 

Silver-lead-zinc, Gem monzonite stocks 
area: Crosby, G. M. 

Geologic maps. 
Big Wood River-Silver CreE!k area: 

Smith, Rex 0. 
Elk City region: Reid, R. R., ll. 
Fall Creek area: Vine, J. D., :L. 
Goose Creek district: Mapel, W. J., 1. 
Index : Boardman, L., 1. 
North Fork quadrangle: Anderson, A. L. 
Stanley uranium area: Kern, B. F. 

Ground water. 
Bibliography: U.S. Geol. Survey, Water 

Res. Div. Ground-Water Br. 
Big Wood River-Silver Crellk area: 

Smith, Rex 0. 
Snake River basalt, aquifer te11ts: Wal­

ton, W. C. 
Historical geology. 

Brazer limestone, Mississippian, Lost 
River Range, southern: Worn­
ardt, W. W., Jr. 

Coeur d'Alene district, Precambrian 
mineralization, lead-lead age : 
Long, Austin. 

Elk City region, Precambrian, Jurassic, 
and Tertiary orogenies : Reid, 
R. R., 1. 

Fall Creek area, Jurassic-Cr,etaceous: 
Vine, J. D., 1. 

Goose Creek district, Cenozoi<! : Mapel, 
w. J.,1. 

North Fork quadrangle, Precambrian 
and Cenozoic : AndersoiJt, A. L. 

Paleozoic, upper, central: Thomasson, 
M. R., 2. 

Upper, central and eastern: Thomas­
son, M. R., 1. 

Precambrian-Cambrian unconformity, 
northern : Campbell, A. B. 

Mineralogy. 
Carbonates, Bunker Hlll mine, phase 

studies: Shaw, H. R. 
Elk City region : Reid, R. R., 1. 
Fluorapatite, Fort Hall phosphate de­

posits : Lund, E. H., 1. 
Gem monzonite stocks area: Crosby, 

G.M. 
Kyanlte-garnet gedritlte, Oro1l.no area : 

Hietanen, A. M. 
Stanley uranium area: Kern, B. F. 

IDAHO-Continued 
Paleontology. 

Brachiopods, Saturday Mtn. formation, 
Ordovician, Lemhi Range : Ross, 
R. J., Jr. 

Brazer limestone, Mississippian, Lost 
River Range, southern: Worn­
ardt, W. W., Jr. 

Invertebrates, St. Charles limestone, 
Cambrian, Ptychaspis faunule : 
Lochman-Balk, C., 3. 

Rodents, microtine, Pliocene-Pleisto­
cene local faunas : Hibbard, 
c.w. 

Trilobites, St. Charles limestone, Cam­
brian, Ptychaspis faunule : Loch­
man-Balk, C., 3. 

Petrology. 
Bunker Hill mine, carbonates, hydro­

thermal differentiation: Shaw, 
H. R. 

Coeur d'Alene district, Pine Creek area, 
mineralization: Gin, T. T. 

Elk City region : Reid, R. R., 1. 
Fall Creek area : Vine, J. D., 1. 
Gem monzonite stocks area: Crosby, 

G. M. 
Goose Creek district: Mapel, W. J., 1. 
Kyanlte-garnet gedritite, Orofino area : 

Hietanen, A. M. 
North Fork quadrangle: Anderson, 

A.L. 
Stanley uranium area, Idaho batholith 

and Challis formation: Kern, 
B. F. 

Wallace formation, argillite, scapoliza­
tion: Ackerman, W. C., 2. 

Physical geology. 
Elk City region : Reid, R. R., 1. 
Fall Creek area: Vine, J. D., 1. 
Gem monzonite stocks area: Crosby, 

G. M. 
Goose Creek district: Mapel, W. J., 1. 
Lucky Friday silver-lead mine, Coeur 

d'Alene district: Folwell, W. T. 
North Fork quadrangle: Anderson, 

A. L. 
Paleotectonics, late Paleozoic, central 

and eastern : Thomasson, M. R., 1. 
Paleozoic, upper, central: Thomasson, 

M. R., 2. 
Snake River Plain, northern boundary, 

late Cenozoic fault zone : Malde, 
H. E., 2. 

South Fork of Clearwater River, upper, 
metamorphic rocks : Reid, R. R., 
2. 

Stanley uranium area: Kern, B. F. 
Physiographic geology. 

Big Wood River-Silver Creek area: 
Smith, Rex 0. 

Elk City region : Reid, R. R., 1. 
North Fork quadrangle, post-Paleozoic 

erosion surfaces : Anderson, A. L. 
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IGNEOUS ROCKS. See also Batholiths: Intru­
sions; Lava; Magmas and mag­
matic differentiation; Petrology; 
Rock descriptions ; and some of 
the more important rocks. 

Acidic, rapid analysis, infrared spectro­
photometer: Lyon, R. J. P., 1. 

Age determination, accessory minerals, 
radiogenic lead : Gottfried, D. ; 
Jafre, H. W. 

Alaska, Adak Island, southern, and 
Kagalaska Island : Fraser, G. D., 
2. 

Delarof and westernmost Andreanof 
Islands, Cenozoic: Fraser, G. D., 
1. 

Glacier Bay, Geikle Inlet area: Seltz, 
J.F. 

Mt. Katmal area, petrography : Keller, 
A.S. 

Russian Mission quadrangle : Hoare, 
J. M., 2. 

Semisopochnol I s 1 a n d, volcanic : 
Coats, R. R., 2. 

Umnak-Bogoslof Islands : Byers, F. 
M., Jr. 

Union Bay area, ultramafic intrusive 
complex, petrography and origin : 
Ruckmick, J. C. 

Arizona, Basin and Range province : 
Titley, S. R., 1. 

Santa Catallna Mts. : Du Bois, R. L., 
1. 

Arkansas, Ouachita Mts., relation to 
mineral deposits : Scull, B. J ., 1. 

Basaltic magma, crystallization and 
dfJferentiation, role of oxygen 
pressure: Osborn, E. F. 

Basic and ultrabasic, olivine flow orien­
tation, fabric analysis : Brothers, 
R.N., 2. 

British Columbia, Atlin area: Aitken, 
J.D., 1. 

Coast Mts., granitization and syn­
plutonic dikes: Roddick, J. A. 

California, East Shasta copper-zinc 
district, soda metasomatism : Al­
bers, J.P. 

Jackson area, Tertiary volcanic 
domes : Rose, R. L., 1. 

Northern, Lovejoy formation, Eocene, 
basalt lava: Durrell, C., 1. 

Soda Mts., northeastern : Grose, L. T. 
Southern California batholith, trace 

elements: Sen, N. 
Standard quadrangle : Hart, E. W. 

Colorado, Chicago Creek area, por­
phyry : Harrison, J. E. 

Hall Valley area, Front Range, Pre­
cambrian and Tertiary: Wahl­
strom, E. E. 

Costa Rica, chemical and modal analy­
ses: Weyl, R., 1. 

Delaware, Wilmington complex: Ward, 
R. F. 

IGNEOUS ROCKs--continued 
Differentiation, beat-pressure reaction 

in tectonic deformati()n: Ben· 
nington, K. 0. 

Elements, geochemical distribution: 
Green, J ., 1. 

Lognormal distribution: Durovic'!, S. 
Granite, emplacement, plutons classified 

by crustal zones : BuddlllJitton, 
A. F. 

Granodiorite, hydrothermal alteration: 
Meyer, C. 

Greenland, Werner Bjerge massif, al­
kalic: Bearth, P. 

Western basalt province, Tertiary 
sequence : Munck, S. 

Hawaii, volcanic, selenium content : 
Davidson, D. F. 

Idaho, Goose Creek district, Tertiary 
volcanic: Mapel, W. J., 1. 

North Fork quadrangle, Tertiary : 
Anderson, A. L. 

Jointing, columnar, quantitative study: 
Beard, C. N. 

Magmatic, textural features : Good­
speed, G. E., 1. 

Maine, Rangeley area, metadlorlte 
stock : W1llard, R. J., 3. 

Manitoba, Island Lake series, Precam­
brian : Quinn, H. A. 

Northern Indian Lake area: Canada 
G. S., 29. 

Oxford House-Knee Lake area, Pre­
cambrian: Barry, G. S., 2. 

Mexico, Guanajuato district, rhyolitic 
intrusive complex replacing red 
conglomerate: Schulze, G., 2. 

Las Truchas iron district, Michoacan : 
Mapes Vazquez, E. 

Zacatecas district, rhyolitic Intrusive 
complex replacing red conglomer­
ate : Schulze, G., 1. 

Michigan, Lake Mary quadrangle, Pre­
cambrian : Bayley, R. W., 1. 

West Kiernan sill, Iron County, dif­
ferentiated metagabbro: Bayley, 
R.W.,2. 

Minnesota, Cook County: Grout, F. F. 
Duluth gabbro complex, distribution 

of elements: Snyder, J. L. 
Montana, Helena area: Sahinen, U. M., 

1. 
Lincoln County, western: Johns, 

W.M. 
Nevada, Candelaria mining district, 

volcanic : Page, B. M., 1. 
Goose Creek district, Tertiary, vol­

canic: Mapel, w. J., 1. 
Lone Mtn., Nannie's Peak intrusive, 

and tuffs: Lovejoy, D. W. 
New Mexico, Big Burro Mts., northern : 

Hewitt, C. H. 
Catron County, Tertiary, volcanic: 

Willard, M. E. 
Lordsburg quadrangle : Flege, R. F., 

Jr. 
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IGNEOUS ROCKS--Continued 
New Mexico-Continued 

Southwestern, volcanic: Wargo, J. G., 
3. 

Sunshine Valley area: Winograd, I. J. 
Union County, late Cenozoic, vol­

canic : Baldwin, B. 
New York, .Adirondack area, magnetic­

oxide assemblages, relation to 
lithology and magnetism : Bals­
ley, J. R., Jr., 1. 

Newfoundland, Fogo Island area: Baird, 
D. M., 1. 

Nippers Harbour area: Canada G. S., 
22. 

Nitrogen, isotopic and elemental abund­
ances : Scanlan, R. S. 

Obsidian, magnetic susceptiblllty, cf. 
tektites: Senftle, F. E. 

Oklahoma, Ouachita Mts., relation to 
•mineral deposits: Scull, B. J., 1. 

Rhyolites : Denison, R. E. 
Wichita lopolith, granopbyres, chem­

istry : Hamilton, W. B., 2. 
Ontario, Boston-Pacaud Townships, Kee­

watin volcanic rocks : Lawton, 
K.D. 

Bristol Township : Ferguson, S . .A. 
Cardiff-Faraday Townships: Hewitt, 

D. F. 
Falconbridge Township, Sudbury dis­

trict: Thomson, J. E., 1. 
Glamorgan-M o n m o u t h Townships, 

nepheline syenite: Gittins, J., 2. 
Haliburton-Bancroft area, nepheline 

syenites: Gittins, J., 1. 
Southeastern, granitic plutons, em­

placement: Saba, .A. K., 2. 
Timiskaming region : Wilson, M. E. 

Oregon, Cenozoic : Baldwin, E. M., 1 ; 
Wilkinson, W. D., 1. 

Eastern, Miocene, volcanic, relation 
to deformation: Thayer, T. P. 

Pennsylvania, Bucks County : McLaugh­
lin, D. B. 

Puerto Rico, San Juan area : Kaye, C. 
.A., 1. 

Pyrite stablllty limits: Kullerud, G., 2. 
Pyroclastic tlows : Martin, R. C. 
Quebec, .Allard Lake area, anorthosite 

suite: Hargraves, R. B., 2. 
Brongniart-Lescure area : Lyall, H. 

B., 1. 
Ct'lloron-Carqueville area : Ross, S. H. 
Chaste-Mazarin area : Tiphane, M. 
Cross Lake area : Beall, G. H. 
Hazeur-Dru1llettes are a: Deland, 

.A. N. 
Margry-Prevert area: Remick, J. 

H., 3d. 
Timiskaming region : WUson, M. E. 

Questions answered : Pearl, R. M. 
Rhode Island, Carollna-Quonochontaug 

quadrangles: Moore, G. E., Jr. 
Providence quadrangle: Quinn, .A.. W. 

IGNEOUS ROCKS--,Contlnued 
Texas, Mustang Hill laccolith, basalt: 

Greenwood, R. 
Terllngull• mercury district: Yates, 

R. G. 
Thorium llmd uranium distribution: 

.Adams, J . .A. S., 1. 
United States, Basin and Range prov­

ince, ,porphyry, ore relations : 
Stringham, B. F., 1. 

Western, layered volcanic, strati­
graphic and structural utillty: 
Cook, E. F. 

Volcani.c, selenium content: David­
son, D. F. 

Utah, Gooe~e Creek district, Tertiary, 
volcanic: Mapel, W. J., 1. 

Grouse Creek pluton: Baker, W. H. 
Henry Mts., porphyries, composition : 

Engel, C. G. 
House Range, southern, Notch Peak 

intrusive : Powell, D. K. 
Mercur-Ophir area, granodiorite­

rhyolite intrusions : Proctor, 
.P. D., 1. 

Pavant Range, upper Tertiary, vol­
canie: Crosby, G. W., 2. 

Sheeprock Mts. : Cohenour, R. E. 
Stansbury Mts., volcanic, petrog­

raphy : Davis, B. L. 
Vermont, St. Johnsbury quadrangle: 

Hall,, L. M. 
Virgin Islands, British islands : Martin­

KayE~, P. H . .A. 
Washington, Entiat Mts., quartz diorite 

complex, granitization : Crowder, 
D. F. 

Glacier Peak quadrangle : Ford, .A. B. 
Miocene, volcanic: Mullineaux, D. R. 

West Indies, St. Vincent, Soufri~re vol­
cano, crystal-rich glowing ava­
lanche deposits: Hay, R. L., 2. 

Wyoming, Beartooth Mts., Gardner Lake 
area : Harris, R. L., Jr. 

Yellowstone National Park, rhyolite 
plateau, possible modern lopoltth: 
Hamilton, W. B., 1. 

Zirconium abundance; Chao, E. C.-T. 
ILLINOIS. 

Bibliography, mammals, Pleistocene : 
Bade·r, R. S., 2. 

Guidebook, southeastern : Ill. Geol. Soc. 
Paleosols, Sangamon, till protlles cf. 

outwash, heavy minerals: Bro­
phy, J . .A. 

Economic geology. 
Barite, tluorite district, southern : Brad­

bury, J. C., 1 . 
Clay, light-burning, LaSalle County: 

Parham, W. E., 1. 
Clay and shale, lightweight aggregate: 

White, W • .Arthur, S. 
Southern: Lamar, J. E. 

Cla;y materials, analy1ea : White, W. 
Arthur, 2. 
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ILLINOIS-Continued 
Economic geology-Continued 

Coal: Ill. Div. Indus. Plan. and Devel. 
Cumberland-Coles-Douglas Counties: 

Clegg, K. E. 
Fluorite, physical and chemical environ­

ments: Nackowski, M. P., 2. 
Lead-zinc, Jo Daviess County, crevice 

deposits: Bradbury, J. C., 2. 
Northwestern: Bradbury, J. C., 3, 4; 

Heyl, A. V., Jr., 1. 
Limestone, southern: Lamar, J. E. 
Mineral resources: Ill. Div. Indus. Plan. 

and Devel. 
Natural gas, Freeburg pool: Meents, W. 

F. 
Petroleum: Ill. Div. Indus. Plan. and 

Devel. 
Cooks Mills area, Spar Mtn. sand­

stone: Whiting, L. L. 
Sulfides, Union County, northern: Des­

borough, G. A., 1. 
Geologic mapiJ. 

Buda quadrangle, surficial : MacCltn­
tock, P., 1. 

Chicago region, glacial and bedrock : 
Suter, M. 

Southern limestone areas: Lamar, J. E. 
Ground water. 

Chicago region : Suter, M. 
Lake Michigan area : Bergstrom, R. E. 

Historical geology. 
Boskydell sandstone, Pennsylvanian, 

southwestern : Desborough, G. A., 
2. 

Buda quadrangle, Cambrian-Pennsylva­
nian, Quaternary: MacClintock, 
P.,l. 

Chicago region: Suter, M. 
Coal beds, Pennsylvanian, correlation 

by spores : Kosanke, R. M. 
Cooks Mills area, Mississippian-Pennsyl­

vanian : Whiting, L. L. 
Cumberland- Coles -Douglas Counties, 

Pennsylvanian : Clegg, K. E. 
Elementary account: Ill. State G. S. 
Illinoian glacial lobe stagnation: Leigh­

ton,M.M. 
Salem limestone, Mississippian, new 

members, southwestern: Baxter, 
J.W. 

Mineralogy. 
Clay minerals, carbonate rocks : Ostrom, 

M.E. 
Sandstones and shales: Smoot, T. 

w .• 2. 
Elementary account: Ill. State G. S. 
Geodes, oil-filled, Niota area : Bor­

schel, K. 
Heavy minerals, IlUnols No. 2 coal un­

derclay: Parham, W. E., 2. 
Jo Davless County, lead-zinc crevice de­

posits : Bradbury, J. C., 2. 
Paleontology. 

Brachiopod, Retlculariina~ C h e s t e r 
series, Mississippian, type speci­
mens : Campbell, K. S. W. 

ILLINOIS-Continued 
Paleontology-Continued 

Conodonts, Palmatolepis~ S a vert on 
shale, Devonian, intraspecific 
variation : Scott, A. J. 

Cordaitean stem, McLeansboro group, 
Pennsylvanian, Calhoun area: 
Cohen,L.M. 

Fern, coenopterid, McLeansboro group, 
Pennsylvanian, Berryville area: 
Eggert, D. A., 2. 

Fusulinids, Pennsylvanian, Early, south­
ern : Thompson, M. L. 

Golconda formation, Mississippian: Rod­
riguez, J. 

Insects, Mazon Creek area, Pennsylva­
nian : Richardson, E. S., Jr., 1. 

Mammals, Pleistocene, list and bibliog­
raphy : Bader, R. S., 2. 

Mollusks, Mazon Creek area, Pennsyl­
vanian, marine : Richardson, E. 
S., Jr.,1. 

Plant microfosslls, Late Mississippian­
Pennsylvanian coal beds : Win­
slow, M. R. 

Spores, Late Mississippian-Pennsylva­
nian : Winslow, M. R. 

Pennsylvanian coal beds: Kosanke, 
R.M. 

Trilobitomorph, Mazon Creek area, 
Pennsylvanian : Richardson, E. 
S., Jr., 2. 

Worm, annelid, Mazon Creek area, 
Pennsylvanian, marine: Rich­
ardson, E. S., Jr., 1. 

Petrology. 
Aux Vases sandstone, grain-size distri­

bution and direction of source : 
Swann, D. H. 

Buda quadrangle: MacClintock, P., 1. 
Chester sandstone, grain-size distribu­

tion, southern : Swann, D. H. 
Elementary account : lll. State G. S. 
Ordovician-Mississippian limestones, 

southern: Lamar, J. E. 
Plattev1lle group, Ordovician, limestone 

textures as key to deposition 
depth: Wanless, H. R., 1. 

Wilmette area, beach firmness as func­
tion of sand properties : Krum­
bein, W. C., 2. 

Wisconsin outwash sediments, Wabash 
Valley, pebble lithology: Mc­
Cammon, R. B. 

PhyslcaJ geology. 
Chicago region : Suter, M. 
Cooks Mills area, Mississippian sedi­

mentary environment, evolution: 
Whiting, L. L. 

Cumberland-Coles-Douglas Counties: 
Clegg, K. E. 

Des Plaines area, faulting: Emrich, G. 
H. 

Fluorite district, deformation stages: 
Nackowski, M. P., 3. 

Freeburg gas pool : Meents, W. F. 
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ILLINOIS-Continued 

Physical geology-Continued 
Jo Daviess County, joint control of 

shallow lead-zinc deposits : Brad­
bury, J. C., 2. 

Northwestern lead-zinc district, struc­
tural control: Bradbury, J. C., 3. 

Southeastern : Ill. Geol. Soc. 
Springfield Plain lakes, sedimentation, 

statistical analysis: Stall, J. B. 
Union County, northern, faults: Des­

borough, G. A., 1. 
Physiographic geology. 

Glacial crevasse troughs and ridges : 
Leighton, M. M. 

ILMENITE. See also Heavy minerals; Tita­
nium. 

Alteration, beach sands: Bailey, S. W. 
High-temperature: Bailey, S. W.; 

Karkhanavala, M. D., 2. 
Bauxite deposits, alteration products: 

Hartman, J. A. 
Hydrothermal alteration to arizonite: 

Karkhanavala, M. D., 3. 
INCLUSIONs. See also Liquid inclusions. 

Oriented, in pyroxene crystals, identifi­
cation : Bown, M. G. 

Plagioclase, antiperthitic, origin: Sen, 
S. K. 

Utah, Mineral Range pluton : Condie, 
K. C. 

Washington, Mackinaw mine, FeS in 
chalcopyrite: Birks, L. S., Jr. 

INDEX FOSSILS. 
Ammonoids, Cretaceous, Texas, trans­

Pecos area: Young, K. P., 1. 
Conodonts, Eden formation, Ordovi­

cian, Ohio-Kentucky, provincial 
indicators: Sweet, W. C., 2. 

Conodonts and fusulinids, Minnelusa 
formation, Pennsylvanian-Per­
mian, South Dakota, Black Hills : 
Jennings, T.V. 

Corals, Syringopora, Mississippian, 
western Canada, possible: Nel­
son, S. J., 4. 

Foraminifera, OoskinoZina, Eocene, 
Mexico, Yucatan: Bonet, F. 

Larger, Paleocene-Eocene, southern 
North America: Cole, W. S. 

Late Cretaceous, Mexico, Tampico­
Tuxpan basin : Eternod Olvera, 
Y. 

Temblor formation, Miocene, Cali­
fornia : Garrison, Lowell E. 

Paleozoic, Texas, Delaware and Val 
Verde basins, cores and cuttings: 
Williams, H. L. 

Red River and Stony Mtn. formation 
equivalents, Ordovician, Canada, 
western: Nelson, S. J., 3. 

INDEXES, 
Foraminifera, nomenclature: Thalmann, 

H. E., 4. 
Geologic names of North America: Wil­

son, Druid. 

INDEXES--continued 
Nuclear science abstracts: U.S. Atomic 

Energy Comm. 
Ostracodes, new genera and species: 

Levinson, S. A. 
INDIANA. 

Economic geology. 
Brines, oil fields, Cambrian-Pennsyl­

vanian, southeastern: Walker, 
F. H .. 

Coal, Coal City quadrangle : Kottlowskt, 
F. E., 1. 

011 and gas, south-central : Melhorn, 
W. N., 2. 

Geologic maps. 
Coal City quadrangle: Kottlowski, F. 

E., 1. 
Mt. Carmel fault region: Melhorn, W. 

N., 2. 
Whitewater drainage basin, upper, 

Pleistocene terraces : Gooding, 
A.M., 1. 

Historical geology. 
Coal City quadrangle, Pennsylvanian 

and Quaternary : Kottlowski, 
F. E., 1. 

Dearborn County, Fairview-McMlllan 
formational contact, Ordovician: 
Hyde, D. E. 

Marion County, Wisconsin tills: Har­
rison,, P. W. 

Mt. Carmel fault region, Cambrian­
Mississippian : Melhorn, W. N., 2. 

Pleistocene drift, leached zones, paleo­
sol tlb.eory, southeastern: Good­
ing, .~. M., 2. 

Mineralogy. 
Marlon County, WLsconsin tllls: Harri­

son, P. W. 
Tilsit silt loam, mineral composition 

and genesis: Bailey, G. W. 
Paleontology. 

Foraminifera, arenaceous, Rockford 
limestone, Mississippian: Gut­
schick, R. C., 2. 

Fossil guide,, popular: Shaver, R. H., 1. 
Golconda :formation, Mississippian : 

Rodriguez, J. 
Holothurian sclerites, Rockford lime­

stone, Mississippian : Gutschick, 
R. C.,, 1. 

Invertebrates, caves, age of coloniza­
tion: Barr, T. C., Jr. 

.Teffersonvillje formation, Devonian, bio­
hermu.l microfacies: Carozzi, A. 
v., 2 .. 

Ostracode, Bairdia oklahomaeniJis, 
Pennsylvanian, s p e c i a t i o n : 
ShavE~r R. H., 2. 

Plants, Booneville area, PenntSylvanian 
coal balls: Ph1llips, T. L. 

North Vernon area, Devonian: Beals, 
H. 0. 

Penn.sylvanlan, paper coal, matted 
cuticle : Guennel, G. K. 

Southw1~stern: Canrlght, J. :m. 
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INDIANA-Continued 
Paleontology-Continued 

Pollen diagrams, Two Creeks interval, 
late Quaternary, Myers Lake: 
Frey, D. G. 

Popular account: Perry, T. G., 4. 
Petrology. 

Brazil area, Pennsylvanian underclay 
depth of burial, determination : 
Altschaefil, A. G. 

Columbus area, Devonian blohermal 
microfacies: Carozzi, A. V., 2. 

Marlon County, Wisconsin tllls: Har­
rison, P. W. 

Pleistocene nonmarine sediments, clas­
sification: Wayne, W. J. 

Putnam County, brecciated limestone, 
Mississippian: Bieber, C. L. 

Wabash reef, Silurian microfacies: 
Carozzi, A. V., 1. 

Wisconsin outwash sediments, Wabash 
Valley, pebble lithology: Mc­
Cammon, R. B. 

Physical geology. 
Mt. Carmel fault region: Melhorn, W. 

N.,2. 
Physiographic geology. 

Fayette-Union Counties, Wisconsin 
moraines as source of loess : Ul­
rich, H. P. 

Muck mouhd, Lake County, growth and 
cause: Bushnell, T. M. 

Whitewater drainage basin, upper, Pleis­
tocene terraces : Gooding, A. 
M.,l. 

INDUSTRIAL MINERALS, 
Alberta: Govett, G. J. S. 
British Columbia : British Columbia 

Dept. Mines, 2. 
Canada, eastern, stone, possibilities : 

Hogg, W. A., 2. 
Classification: Bates, R. L. 
Feldspar, popular account: Tilden, 

P.M.,l. 
Kentucky, silica sand, Calloway and 

Carli s 1 e Counties: McGrain, 
P., 2. 

S111ca sandstone and conglomerate, 
Elkhorn City area : McGrain, 
P., 1. 

Manitoba, bibliography: Mills, B. A. 
Mexico: Esquivel Morales, J. 
Michigan, Mackinac Straits region and 

northern Lower Peninsula: 
Landes, K. K., 1. 

Mississippi : Mellen, F. F. 
Missouri, possibilities: Beveridge, T. R. 
North Carolina, pyrophyllite: Stuckey, 

J. L., 1. 
Pennsylvania, Bucks County : Gault, 

H.R. 
Questions answered : Pearl, R. M. 
Saskatchewan : Carlson, E. Y. 
Stone, properties: Hogg, W. A., 2. 
Wyoming: Osterwald, F. W., 1. 

INSECTA. Bee also Arthropoda. 
Bibionidae, British Columbia, Canada 

Geological Survey collection : 
Rice, H. M. A. 

California, Mojave Desert, Miocene, 
popular account: Kirkby, R. A., 
1. 

Southwestern, Miocene nodules : 
Pierce, W. D., 2. 

Oeratoeombus (Oeratocombus) hurdf# 
Miocene amber, Mexico, Chiapas: 
Wygodzinsky, P. 

Florida, Vero Beach, Pleistocene : 
Young, F. N. 

Illinois, Mazon Creek area, Pennsyl­
vanian : Richardson, E. S., Jr., 1. 

Kansas, Wellington formation, Permian: 
Tasch, P., 2. 

M arquettia americana, Miocene, Colo­
rado, Florissant shale : Cal'lpen­
ter, F. M. 

Oklahoma, Welllngton formation, Per­
mian : Tasch, P., 2. 

Olivierina metzeZi, Oligocene, Montana, 
Alder area : Carpenter, F. M. ; 
Pierce, W. D., 1. 

Scarabaeidae, Jurassic(?) -Recent: 
Halffter, G. 

Trigona (Nogueirapis) silacea, Miocene 
amber, Mexico, Chiapas : Wille, 
A. 

INSOLUBLE RESIDUES. 
Texas, Ellenburger formation cores : 

Barnes, V. E., 5. 
United States, midcontinent, Cambrian­

Mississippian correlation : Mc­
Cracken, E. 

Virginia, Martinsburg shale, Ordovician, 
zircon from bentonite: Carroll, 
D., 3. 

Middle River drainage basin, country 
rocks and soils : Carroll, D., 2. 

West Virginia, Wood County deep well 
cores: Shearrow, G. G., 1. 

Williston basin, northeastern, Ordovi­
cian-Silurian : Pye, W. D., 4. 

INTRUSIONS. Bee also Batholiths ; Dikes; 
Laccoliths ; Magmas and mag­
matic differentiation ; Sills ; 
Stocks. 

Alaska, Chichagof Island, northwestern, 
Cretaceous : Rossman, D. L., 2\. 

Union Bay area, ultramafic co•mplex, 
emplacement: Ruckmick, J. C. 

Arizona, East Sierrita area : Lacy, W. C. 
South Comobabi Mts. and Ko Vaya 

Hills : Bryner, L. 
Basic and ultrabasic, olivine flow 

orientation, fabric analysis: 
Brothers, R. N., 2. 

British Columbia, Atlin area: Aitken, 
J.D., 1. 

Chutine area : Canada G. S., 34. 
Salmo lead-zinc area : Fyles, J. T. 
Vernon area: Jones, A. G. 
Whltesail Lake area : Duffell, S., 1. 
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INTRUSIONS-Continued 
California, Crestmore area, contact 

metamorphism : Burnham, C. W., 
1. 

Delaware, Wilmington complex: Ward, 
R.F. 

Granite emplacement, classified by 
crustal zones : Buddington, A. F. 

Greenland, Nathorsts Land, migmatiza­
tion : Zweifel, H. 

Ubekendt Ejland, picritic slll, sink­
ing olivine: Bailey, E. B. 

Werner Bjerge massif, alkalic: 
Bearth, P. 

Idaho, Gem monzonite stocks area : 
Crosby, G. M. 

North Fork quadrangle, Tertiary: 
Anderson, A. L. 

Mexico, Arperos granite, ore mineraliza­
tion of Guanajuato district : Gon­
d.lez Reyna, J., 2. 

Guanajuato district, rhyolitic com­
plex replacing red conglomerate : 
Schulze, G., 2. 

Sierra del Fraile, Nuevo Le6n, gyp­
sum in folds: Murray, G. E., 1. 

Zacatecas district, rhyolitic com­
plex replacing red conglomerate: 
Schulze, G., 1. 

Mlchigan, Lake Mary quadrangle, Pre­
cambrian: Bayley, R. W., 1. 

Minnesota, Cook County : Grout, F. F. 
Montana, Idaho batholith border zone, 

Lolo Pass area : Leischner, L. 
M., 2. 

South Moccasin Mts. : Miller, Richard 
N. 

Nevada, Lone Mtn., Nannie's Peak 
intrusive: Lovejoy, D. W. 

Shoshone Range, Tertiary breccia 
pipes: Gates, 0. 

New Mexico, Big Burro Mts., northern: 
Hewitt, C. H. 

Lordsburg quadrangle: Flege, R. F., 
Jr. 

New York, Rockland County, Pallsades: 
Lowe, K. E. 

North Carolina, Mt. Airy granite, rest­
dual stress: Lowry, W. D., 1. 

Ontario, Boston-Pacaud Townships, 
post-Keewatin: Lawton, K. D. 

Cardltf-Faraday Townships : Hewitt, 
D. F. 

Deer Lake area, plutons : Heimlich, 
R.A. 

Southeastern, granitic plutons, em­
placement: Saba, A. K., 2. 

Sudbury irruptive: Thomson, J. E., 1. 
Timiskaming region : Wilson, M. E. 

Oregon, eastern, granitic plutons, Juras­
sic : Taubeneck, W. H. 

Pennsylvania, Bucks County, Triassic 
area : McLaughlin, D. B. 

Quebec, Dore Lake complex, layered : 
Allard, G. 0. 

!NTRUSIONS-Continue4 
Quebec--.,continued 

Fancamp··Hauy area: Holmes, S. W. 
Queylus area : Imbault, P. E. 
Timiskaming region : Wilson, M. E. 

Rhythmic layering, Skrergaard and Wil­
low Lake types : Poldervaart, A., 
2. 

Sheet, temperatures at contact and 1n 
country rock: Jaeger, J. C. 

Texas, Terlingua mercury district : 
Yates, R. G. 

United States, Basin and Range prov­
ince, porphyry-ore relations: 
Strllllgham, B. F., 1. 

Utah, Grouse Creek pluton : Baker, 
W. II. 

Henry Mts., porphyries, composition : 
E'nge·l, C. G. 

Mercur-Ophir area, granodiorite-rhyo­
lite: Proctor, P. D., 1. 

Stansbury Mts. : Davis, B. L. 
Vermont, St. Johnsbury quadrangle: 

Hall, L. M. 
Volcanic nec:ks, emplacement: McBirney, 

A. R. 
Washington, Entiat Mts., quartz diorite 

complex, granitization: Crowder, 
D. F .. 

Mt. Stuart area: Pratt, R. M. 
Twin Sisters dunlte : Ragan, D. M. 

Wyoming, Yellowstone National Park, 
rhyo1ite plateau, possible modern 
lopolith: Hamilton, W. B., 1. 

INVERTEBRATA. See also the phyla and 
class,~s; Evolution ; Paleontology. 

California, Newport Bay area, late Pleis­
tocene, cf. Recent : Kanakotr, 
G.P. 

San Francisco peninsula, western, 
Pliocene-early Pleistocene : Glen, 
w. 

Evolution, t>rimary differentiation : Nl· 
col, D. 

Idaho, St. Charles limestone, Cambrian, 
Ptychaspi8 faunule : Lochman­
Balk, C., 8. 

Illinois, Mazon Creek area, Pennsylvan­
ian : Richardson, E. S., Jr., 1. 

Kansas, Nliobrara formation, Creta­
ceous : Miller, H. W., Jr. 

Mexico, Islas Tres Marias, Pliocene­
Pleistocene : Hertlein, L. G., 2. 

Punta Cabras, Baja California, late 
Pleistocene: Addicott, W. 0. 

Treatise, Trilobitomorpha: Harrington, 
H.J. 

IowA. 
Engineering geology, till and loess, prop. 

erties, southeastern: Hansen, J. 
A., Jr. 

Economic geology. 
Lead-zinc, northeastern : Helli, A. V., 

Jr., 1. 
Ground water. 

Radium content : Brown, C. N. 
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I ow A-Continued 
Historical geology. 

Cedar Valley formation, Devonian: 
Dunn, D.L. 

Des Moines River valley, middle section, 
Pleistocene: DeKoster, G. R. 

Galena formation, Ordovician, correla­
tions : Ethington, R. L., 1. 

Jasper County, glacial erratics, Kan­
san(?) : Tuttle, S. D. 

M a q u o k e t a formation, Ordovician: 
Parker, Mary C. 

Pleistocene, loess deposits, western : 
Daniels, R. B. 

Yarmouth paleosol, northwestern: 
Steece, F. V., 3. 

Quaternary, glacial substages: Rube, R. 
v .. 2. 

Mineralogy. 
Geodes, collecting : Borschel, K. 

Warsaw formation, inclusions: Tripp, 
R.B. 

Till, southern : Dahl, A. R. 
Paleontology. 

Chitinozoans, Cedar Valley formation, 
Devonian : Dunn, D. L. 

Conodonts, Galena formation members, 
Ordovician : Ethington, R. L., 1. 

Corals, rugose, Hackberry group, Devon­
ian: Watkins, J. L., 1. 

Echinoderms, Le Grand area, Mississip­
pian, popular account: Harn­
ack, C. 

Fern, coenopterid, Des Moines series, 
Pennsylvanian, Shuler Mine: Eg­
gert, D. A., 1. 

Man, Pleistocene, western : Frank­
forter, W. D. 

Petrology. 
Black siltstones, Pennsylvanian cyclo­

thems : Payton, C. E. 
Carbonate rocks, magnesium-insoluble 

residue direct variation: Bisque, 
R. E., 1. 

Loess and paleosol substages: Rube, R. 
v .. 2. 

Till, southern : Dahl, A. R. 
Till and loess, analyses, southeastern : 

Hansen, J. A., Jr. 
Physiographio geology. 

Des Moines River valley, middle section, 
drainage patterns: DeKoster, 
G.R. 

Missouri River flood plain, alluvial de­
posits : Glenn, J. L. 

Quaternary, glacial substages, erosion 
surfaces: Rube, R. V., 2. 

Till and loess distribution, southeastern : 
Hansen, J. A., Jr. 

IRON. See also Hematite; Magnetite. 
Alberta, Peace River area: Kidd, D. J. 
British Columbia, Moresby Island, Tasu 

magnetite deposit : Frobisher Ltd. 
Eng. Staff. 

IRON-Continued 
Canada, classification of deposits: Gross, 

G. A. 
Eastern : Krzywicki, E. 
Map : Canada G. S., 4. 
Western: Gravenor, C. P., 1. 

Colorado: Harrer, C. M. 
Exploration, gravity method: Hinze, W. 

J., 2. 
Fusion curve, earth's mantle-core bound­

ary : Strong, H. M. 
Iron-formations, ongm, Precambrian 

cf. younger: Lepp, H., 2. 
Primary content, uniformity, origin : 

Lepp, H., 1. 
Itabirite, origin of hard hematite: 

Park, C. F., Jr. 
Labrador, Redmond area : Blais, R. A. 

Wabush Lake district: Knowles, D. 
M. ; Macdonald, R. D. ; Moss, 
A. E. 

Mexico, Las Truchas district, M1choa­
can : Mapes V!izquez, E. 

Michigan, Greenwood mine, specularlte­
magnetlte: Broderick, A. T. 

Ironwood iron-formation, origin: 
Huber, N. K. 

Lake Mary quadrangle: Bayley, R. 
w., 1. 

Mineralizing solutions, ore deposition : 
.Butler, B. S. 

Minnesota, Cook County, tltanlferous 
magnetite: Grout, F. F. 

Cuyuna district, iron sllica te min­
erals : Blake, R. L. 

North range: Schmidt, R. George. 
Missouri, sedimentary and bydrother­

tmal, southeastern: Hayes, W. C., 
Jr. 

New Mexico, Lincoln County, possibll­
ttles: Griswold, G. B. 

Ontario, Boston Township area, 
Keewatin banded formation: 
Lawton, K. D. 

Nakina area: Swensen, W. T. 
Ottawa area, metasomatic deposits, 

Eh-pH data: Machamer, J. F. 
Samreid Lake sulfide deposit : Fried­

man, G. M., 3. 
Ore deposition, system Cu-Fe-S-0: Mc­

Kinstry, H. E. 
Ore solutions, stablltty field: Holland, 

H. D. 
Pennsylvania, eastern: Gray, C., 1. 
Precambrian iron-formations, meta­

morphism, redox reactions, c:f. 
experimental : Eugster, H. P., 1. 

Quebec, native nickel-iron, Eastern 
Townships, serpentine rock: 
Nickel, E. H. 

Wabush Lake district: Knowles, D. 
M. 

System Fe-S, pyrite stability : Kullerud, 
G., 2. 

Texas, eastern : Brown, W. F. 
United States, resources : Carr, M. E. S. 
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lRON-Contlnuecl 
West Virginia, Hardy County, micaceous 

hematite prospect: Arkle, T., Jr., 
2. 

Wisconsin, Ironwood iron-formation, 
origin : Huber, N. K. 

IsLAND ARCS. See also Orogeny ; Tectonics. 
Primary and secondary, continental 

growth: Wilson, John T., 2. 
IsoPACH MAPS. See Maps, Isopach. 
ISOSTASY. 

Phase-transition concept: Kennedy, G. 
c., 2. 

Quebec, St. Lawrence River valley, 
control of stream courses: 
Ritchot, G. 

IsOTOPES. Bee also Elements ; Geochem­
istry ; Geologic time ; Radio­
~ctivity ; Technique, Geologic age 
determination. 

Carbon-13 to carbon-12 ratio, fresh­
water vs. marine carbonates : 
Clayton, R. N. 

Carbon-14, geochemistry in fresh-water 
systems : Broecker, W. S., 3. 

Chlorine-36, ground water, streams, and 
rain: Schaeffer, 0. A., 2. 

Helium, distribution in Carbo iron 
meteorite: Hoffman, J. H. 

Lead, age determination, tables: Stieff, 
L. R., 1. 

Manganese nodules, Atlantic and 
Pacific Oceans: Chow, T. J., 2. 

Montana, Butte area, ore and coun­
try rock: Murthy, V. R., 2, 3. 

Ore-genesis clue: Cannon, R. S., Jr. 
Sea water and marine sediments : 

Chow, T. J., 1. 
Separation and migration, cause of 

anomalous ages : Boyle, R. W., 1. 
Lead-lead ratio, Missouri, southeastern, 

lead district: Kulp, J. L., 3. 
Nevada, Steamboat Springs area, water 

origin : White, D. E. 
Oxygen, mineral deposits, origin indi­

cator and exploration guide: 
Engel, A. E. J. 

Ratio, application to paleotempera­
tures and petrology : Epstein, S., 
1. 

Ratios in glacial lee: Epstein, S., 2. 
Relation to movement: S:harp, R. 

P., 1. 
Radioactive, circulation: Arnold, J. R. 
Radioactive disequilibrium, uranium 

series: Rosholt, J. N., Jr., 2. 
Sll1con, abundance variations: Tilles, D. 
Sulfur, distribution in ore bodies: 

Wanless, R. K. 
Economic applications: Jensen, M. L., 

2. 
Fractionation tn geochemleal proe­

esses: Ault, W. U., 1. 
Geochemistry: Ault, W. U., 2. 
New Brunswick, Heath Steele de­

posits, origin: Dechow, E. W. C. 

ISOTOPEB-ContJnued 
Sulfur-Continued 

Ratios in hydrothermal deposits : 
J ensEm, M. L., 1. 

Uranium-lead, Colorado Plateau, min­
eral-deposit origin, new hypothe­
sis: Miller, D. S., 1. 

JADE~ California,. New Idria serpentine body 
inclusions, jadeite, origin : Cole­
man, It. G., 3. 

JAMAICA. See also West Indies. 
Excursion, Buff Bay, and Low Layton 

volcanic series : ltobinson, E. 
Central inlier: Williams, J. B. E., 2. 
Dallas and Cane River Falls areas : 

Zans, V. A., 4. 
Kingston to Bowden, Miocene : Chubb, 

L. J., 6. 
St. Ann's Great River inller: Chubb, 

L. J., 5. 
St. Jame8 and Trelawny Parishes: 

Zans, V. A., 5. 
Radioactivity, Milk River Bath mineral 

spring : Vincenz, S. A., 2. 
Rocks and waters: Vincenz, S. A., 1. 

Economic geology. 
Bauxite: Hose, H. R.; Salas, G. P., 1. 

Origin, relation to karst: Zans, V. 
A., 1.. 

Gypsum, Dallas area : Zans, V. A., 4. 
Geologic maps. 

Central inl:ler, Cretaceous: W1111ams, 
J. B. E., 1. 

Western: Williams, J. B. E., 2. 
General: Jamaica G. S.; Salas, G. P., 1. 
North-central: Sweeting, M. M. 

Ground water. 
Karst limestones, north-central: Sweet­

ing, M. M. 
Queen of Spain's Valley, springs, sink­

holes and faults: Zans, V. A., 5. 
White Limes.tone formation, hydrology: 

Versey, H. R., 3. 
Historical geology. 

Buff Bay-Hope Bay area, Miocene : 
Robinson, E. 

Central inll.er, Cretaceous: Wllliams, 
J. B. 10., 1. 

Karst area, Eocene-Miocene : Sweeting, 
M.M .. 

Kingston to Bowden, Miocene : Chubb, 
L. J., 6. 

Richmond beds, Cretaceous or Eocene, 
age and nomenclature : Chubb, 
L. J., 4. 

St. Ann's Great River, Cretaceous 1nller, 
correlatiolliS: Chubb, L. J., 1. 

Sunderland and Maldon inllers, Creta­
ceous: Zans, V. A., o. 

Wagwater group, Eocene( 'l), age prob­
lem: Veraey, H. R., 1. 

MineraZog1J. 
Bauxite deposits, Umenite alteration 

producta: Hartman, J. A. 
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JAMAICA-Continued 
Paleontology. 

Bryozoans, Bowden formation, Miocene: 
Lagaaij, R. 

Kingston to Bowden, Miocene : Chubb, 
L. J., 6. 

Rolled fossils, Cretaceous or Eocene, 
criterion of formation age: 
Chubb, L. J., 4. 

RudLst limestone, Cretaceous, central 
inlier, list: Williams, J. B. E., 1. 

St. Ann's Great River, Cretaceous ln­
lier : Chubb, L. J., 5. 

Sunderland and Maldon inliers, Creta­
ceous: Zans, V. A., 5. 

Petrology. 
Karst limestones, north-central : Sweet­

ing, M. M. 
Phosphatic band underlying bauxite 

deposits: Eyles, V. A. 
Physica' geology. 

Caves, types and exploration: Zans, 
V. A., 3. 

Central inlier : Williams, J. B. E., 1. 
Anticline: Williams, J. B. E., 2. 

Earthquake, 3/1/57: Versey, H. R., 2. 
Judgment Clifr landslide, Yallahs Val­

ley : Zans, V. A., 2. 
Physiographic geology. 

Cane River, divemion by natural tunnel: 
Zans, V. A., 4. 

Coral reefs, Recent, development: Zans, 
V. A., 6. 

Karstlands, north-central: Sweeting, 
M.M. 

St. James and Trelawny Parishes, sea 
clifrs and terraces: Zans, V. A., 5. 

JoiNTING. See also Fracturing: Lineaments: 
Lineation. 

Colorado Plateau: Kelley, V. C., 3, 5. 
Columnar, quantitative study: Beard, 

C. N. 
Connecticut, Middletown quadrangle : 

Lehmann, E. P. 
Illinois, Jo Daviess County, lead-zinc 

crevice deposits: Bradbury, J. C., 
2. 

Malne, Spencer Stream area : Boucot, 
A. J., 4. 

Mississippi Valley, upper, lead-zinc dis­
trict : Heyl, A. V., Jr., 1. 

New Jersey, Trirussic rocks, ground­
water movement : Widmer, K., 2. 

New York, Rockland County, Palisades: 
Lowe, K. E. 

Rocky Mts., central, microjoints, Pre­
cambrian : Wise, D. U. 

Sedimentary rocks, origin: Kelley, V. C., 
1. 

Virginia, Lynchburg gneiss, Fancy Gap 
area, conjugate quartz veins : 
Richard, B. H. 

Wyoming, Bighorn Mts., northern : 
Osterwald, F. W., 2. 

JuRASSIC. See also Mesozoic ; Paleontol· 
ogy, Jurassic. 

Alberta, Fernie group, Oxfordian : 
Frebold, H. W. L., 2. 

British Columbia, Fernie group, Ox­
fordian : Frebold, H. W. L., 2. 

Nechako River area, Takla and 
Hazelton groups: Tipper, H. W. 

Southern, eugeosyncline : Frebold, 
H.W.L.,1. 

Whitesail Lake area : Duffell, S., 1. 
Canada, western, Logan Sea : Frebold, 

H.W.L.,2. 
Colorado, southwestern, Cretaceous 

boundary : Ekren, E. B., 4. 
Greenland, Jameson Land, correlation 

with northwestern Europe: Cal­
lomon, J. H. 

Mexico, eastern and south-central, bio· 
stratigraphic correlations: Er· 
ben, H. K., 2. 

Paleogeography, Lower to Callovian : 
Erben, H. K., 1. 

Montana, South Moccasin Mts. : Miller, 
Richard N. 

New Mexico, Zuni Mts. : Smith, C. T., 
2. 

North Dakota, Cretaceous boundary, 
subsurface : Hansen, D. E. 

United States, Pacific coast region: Im­
lay, R. W., 2. 

Utah, Wasatch Mtn. area: Stokes, W. L. 
Williston basin, southern : Sandberg, 

D.T. 
Wyoming, southwestern: Schick, R. B. 

KAMES. See also Glacial geology. 
Connecticut, New Britain quadrangle: 

Simpson, H. E. 
Maine, Poland quadrangle : Hanley, J. 

B. 
Massachusetts, Wilmington quadrangle : 

Castle, R. 0. 
KANSAS. 

Aeromagnetic profiles, Morris-Wabaun­
see Counties: A.gocs, W. B., 3. 

Nebraska border: Agocs, W. B., 2. 
Western: King, E. R., 1. 

Autoradiographs of Permian shales : 
Irvine, R. 

Engineering geology, highway, earth­
resistivity investigations : Crump­
ton, C. F. 

Shallow geophysical prospecting : 
Wantland, D. 

Geophysical investigations, bibliography: 
Merriam, D. F., 5. 

Hutchinson salt member of Welling­
ton formation, Permian : Kulstad, 
R. 0. 

Lead-zinc district : Hambleton, W. W., 
2. 

Pratt County area, local problems : 
Brewer, J. E. 

Salina basin, Greenleaf gravity anom­
aly: Lyons, P. L. 

Symposium : Hambleton, W. W., 1. 
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KANSAS-Continued 
Gravity surveys: Jopling, D. W.; Wool­

lard, G. P., 2. 
Guidebook, Lawrence-Hutchinson area: 

Assoc. Am. State Geologists. 
South-central : Kans. Geol. Soc., 2. 

Magnetic profiles, cf. subsurface geology, 
northern and eastern : Merriam, 
D. F., 6. 

Mining geology, Lyons salt ·mine, rock­
salt flowage: Dellwig, L. F. 

Radioactivity survey, Rose dome: Har­
tenberger, R. A. 

Seismic surveys, central uplift: Koester, 
E. A. 

Data interpretation: Glover, R. H. 
Dunes oil pool: Rupnik, J. J. 
Engel oil pool : Care, J. L. 
Fall Creek oil pool : Bass, B. L. 
Koelsch Southeast oil pool : Beebe, B. 

w., 3. 
Law Southeast oil pool : Winchell, R. 

L. 
Lindsborg oil pool : Brewer, R. R., 

Jr. 
Windom oil pool : Smith, M. W. 

Thermoluminescence, Ervine Creek and 
Plattsmouth limestones, relation 
to trace elements: Angino, 
E.E.,2. 

Economic geology. 
Cement materials: Runnels, R. T. 
Coal, germanium content, spectrographic 

analysis: Schleicher, J. A., 1. 
Mulky coal, resources, eastern : 

Schoewe, W. H., 1. 
Construction materials, Marion County: 

Byrne, F. E. 
Nemaha County : Mudge, M. R., 1. 
Pottawatomie County : Scott, G. R., 1. 
Wabaunsee County: Mudge, M. R., 2. 

Lead, Pleasanton area : Schoewe, W. H., 
2. 

Mineral resources, Clay County: Wal­
ters, K. L. 

Cloud County: Bayne, C. K. 
Oil and gas, Abilene anticline area, 

possibilities: Shenkel, C. W., Jr. 
Anadarko basin : Beebe, B. W., 1 ; 

Buchanan, R. S. 
Mississippian : Beebe, B. W., 2. 

Mississippian, southeastern: Merriam, 
D. F.,2. 

Southwestern: Veroda, V. J. 
Sedgwick basin fields : Goebel, E. D., 2. 
Western fields : Kans. Geol. Soc., 1. 

Petroleum : Hambleton, W. W., 1. 
Mississippian, eastern : Goebel, E. D., 

1. 
Northwestern: Monahan, R. 

Geologic maps. 
Clay County, surficial: Walters, K. L. 
Cloud County, surficial : Bayne, C. K. 
Kansas River valley, Wamego to To-

peka, surficial: Beck, H. V. 

~94:1526-----.61--29 

KANSAB-Continued 
Geologic maps-Continued 

Marion C6unty: Byrne, F. E. 
Mitchell County, surficial: Hodson, 

W.G. 
Nemaha County: Mudge, M. R., 1. 
Pottawatomie County: Scott, G. R., 1. 
South-central: Kans. Geol. Soc., 2. 
Wabaunsee County : Mudge, M. R., 2. 

Ground water·. 
Brine concentrations, electrical-resis-

tivity studies : O'Connor, R. E. 
Clay County: Walters, K. L. 
Cloud County : Bayne, C. K. 
Douglas-Pedee groups, channel sand-

stones, northeastern : Sanders, 
D.T. 

Kansas River valley, Wamego to To­
peka: Beck, H. V. 

Mitchell County : Hodson, W. G. 
Historical geology. 

Abilene antiicline area, Paleozoic : Shen­
kel, C. W., Jr. 

Anadarko basin, Paleozoic : Beebe, 
B. w .• 1. 

Beattie limestone, Permian, cycllc 
facies : Imbrie, J., 1. 

Cherokee group, Pennsylvanian, cyclo­
thems, analysis: Lowman, P. D., 
Jr. 

Eastern: Schoewe, W. H., 1. 
Clay County, Permian-Quaternary : 

Walters, K. L. 
Cloud County, Permian-Quaternary: 

Bayne, C. K. 
Dakota group, Cretaceous, Cheyenne 

County, detailed description of 
core:: Merriam, D. F., 4. 

Dakota sandstone, Cretaceous, Ottawa 
County, cross-strata dip bearings, 
statiBtics: Franks, P. C., 2. 

Douglas-Pedlee groups, Pennsylvanian, 
channel sandstones : Sanders, 
D. T. 

General: Je,wett, J. M. 
Hugoton embayment, north-south cross 

section : Liberal Geol. Soc. 
Kansas City-Lansing groups, Pennsyl­

vanian, .correlation, northern: 
Parkhurst, R. W. 

Kansas River valley, Wamego to To-
peka, Pennsylvanian-Permian, 
Quaternary: Beck, H. V. 

Lawrence-Hutchinson area, Pennsyl-
vanian-Permian, cyclothems: 
AssOt~. Am. State Geologists. 

Marion County, Permian-Quaternary: 
Byrne, F. E. 

Mississippian, eastern : Goebel, E. D., 1. 
Southeastern : Merriam, D. F., 2. 

Mitchell County, Cretaceous and 
Quaternary: Hodson, W. G. 

Mulky formation, Pennsylvanian, east­
ern: Schoewe, W. H., 1. 
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KANSAS-Continued 
Historical geology-Continued 

Nemaha County, Pennsylvanian-Per­
mian, Quaternary: Mudge, M. R., 
1. 

Noxie-Cottage Grove 
Pennsylvanian, 
Schulte, G. S. 

sandstones, 
south-central : 

Paleozoic, pre-Des Moines series : Huff­
man, G. G., 3. 

Pennsylvanian, Lower, western : Mc­
Manus, D. A. 

Southeastern: Davis, J. C. 
Pennsylvanian-Permian, northeastern, 

correlation: Merriam, D. F., 3. 
Plattsburg limestone, Pennsylvanian, 

Neodesha-Fredonia area: Har­
baugh, J. W., 2. 

Pottawatomie County, Pennsylvanian­
Permian, Pleistocene : Scott, 
G. R., 1. 

Sharon Springs member of Pierre shale, 
Cretaceous, uraniferous : Landis, 
E. R., 1. 

South-central: Kans. Geol. Soc., 2. 
Speiser formation, Permian, paleogeog­

raphy and Wolfcamp series cor­
relations: Botton, N., 3d, 1. 

Stanton limestone, Pennsylvanian, 
northeastern : Ball, S. M. 

Wabaunsee County, Pennsylvanian­
Permian, Quaternary: Mudge, 
M. R., 2. 

White Cloud shale, Pennsylvanian, chan­
nel sandstone, Topeka area : Men­
doza, H. A. 

Mineralogy. 
Opal, massive, Kimball member of Ogal­

lala formation: Franks, P. C., 1. 
Ogallala formation, origin: Swine­

ford, A., 2. 
Pectolite, Woodson County, Hills Pond 

peridotite: Franks, P. C., 3. 
Paleontology. 

Amphibian, trimerorhachoid, Speiser 
formation, Permian : Botton, N., 
3d, 1. 

Bird, condor, Rexroad fauna, Pliocene: 
Tordoff, H. B. 

Bowmanitean cone, Cherokee shale, 
Pennsylvanian: Mamay, S. H., 2. 

Brittle star, Speiser shale, Permian: 
Battin, D. E., 2. 

Bryozoans, fenestrate, Virgilian-Wolf­
campian, Pennsylvanian-Permi­
an, eastern: Richards, H. G., 4. 

Calamitean stem, Cabaniss group, Penn­
sylvanian, West Mineral area: 
Cridland, A. A. 

Cat, Rexroad formation, Pliocene : 
Stephens, J. J., 1. 

Cordaitean stem, Cherokee shale, Penn­
sylvanian, West Mineral area : 
Baxter, R. W., 2. 

Crustaceans, conchostracan, Ninnescah 
formation, Permian: Tasch, P., 3. 

KANSAs-Continued 
Paleontology-Continued 

Fern, coenopterid, Cherokee shale, Penn­
sylvanian, West Mineral area: 
Eggert, D. A., 1. 

Insects, Wellington formation, Permian: 
Tasch, P., 2. 

Invertebrates, Niobrara formation, Cre­
taceous : Miller, H. W., Jr. 

Plants, Cherokee County, Pennsylvanian 
coal balls: Phillips, T. L. 

Spores, Fleming coal, Pennsylvanian : 
Baxter, R. W., 1. 

Petrology. 
Abilene anticline area: Shenkel, C. W., 

Jr. 
Dakota group, Cretaceous, Cheyenne 

County, detailed description of 
core: Merriam, D. F., 4. 

Douglas-Pedee sandstones, physical 
properties and composition : 
Sanders, D. T. 

Florena shale, mineral composition from 
chemical analyses: Imbrie, J., 3. 

Hllls Pond peridotite, Woodson County: 
Franks, P. C., 3. 

Hugoton embayment, Kearny forma­
tion : McManus, D. A. 

Mississippian, eastern : Goebel, E. D., 1. 
Ogallala formation, opal, origin: Swine­

ford, A., 2. 
Pennsylvanian-Permian, northeastern : 

Merriam, D. F., 3. 
Plattsburg limestone, Neodesha-Fre­

donia area, marine bank origin : 
Harbaugh, J. W., 2. 

Stone layers, Kansan drift border, north­
eastern : Parizek, E. J., 2. 

Physical geology. 
Anadarko basin : Beebe, B. W., 1. 
Anticlines, northeastern : Shenkel, C. 

W., Jr. 
Basement structural axes: Woollard, 

G. P., 2. 
Ice-push deformation, Shawnee County: 

Wood, R. L. 
Mississippian, southeastern: Merriam, 

D. F., 2. 
Salina basin, subsurface structure : 

Lyons, P. L. 
Structural provinces: Jewett, J. M.; 

Jopling, D. W. 
Structure contour map, Lansing group, 

Pennsylvanian : Merriam, D. F., 
1. 

Physiographic geology. 
Drainage patterns, tectonic control : 

Melton, F. A. 
Flint Hills, erosional history, Cenozoic: 

Frye, J. C., 1. 
Kansas River valley, Wamego to To­

peka: Beck, H. V. 
Lawrence-Hutchinson area, glacial: 

Assoc. Am. State Geologists. 
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KAOLIN. See also Ceramic materials; Clay. 

Mexico: Esquivel Morales, J. 
Puerto Rico, Carolina clay deposit :: 

Cadilla, J. F., 2. 
United States, southeastern, Cretaceous, 

detrital origin : Goodell, H. G. 
KAOLINITE. See Clay minerals. 
KARST. See also Sinkholes. 

Canada, eastern, development of fea­
tures : Corbel, J ., 1. 

Jamaica, bauxite origin: Zans, V. A., 1 .. 
North-central: Sweeting, M. M. 

KENTUCKY. 
Bibliography, Cumberland County: Jill­

son, W. R., 2. 
Floyd County: Jillson, W. R., 1. 
Wayne County: Jillson, W. R., 3. 

Excursion, Cumberland River valley, 
Cumberland County, by boat: 
Jillson, W. R., 2. 

Guidebook, Nelson County area: GeoL 
Soc. Ky. 

Econom>io geology. 
Barite-fluorite, John Burdette deposit: 

Earl, K. M. 
Fluorite, Big Four fault system : Har-· 

din, G. C., Jr. 
Physical and chemical environments : 

Nackowski, M. P., 2. 
Oil and gas, Breathitt County, map: 

Nosow, E., 1. 
Cumberland County, early wells and 

fields: Jillson, W. R., 2. 
Larue County, map: Crawford, T. J., 

1. 
Muhlenberg County, map: Rose, W. 

D., Jr. 
Silurian shallow pools, central : 

Barnes, J. M., Jr. 
Taylor County, map: Crawford, T. 

J., 2. 
l'etroleum, Green County field: Geol. 

Soc. Ky. 
Pitman pool: Jillson, W. R., 4. 

Silica sand, Calloway and Carlisle 
Counties: McGrain, P., 2. 

Silica sandstone and conglomerate, 
Elkhorn City area: McGrain, P., 
1. 

Geologic maps. 
Big Four fault system, Crittenden 

County: Hardin, G. C., Jr. 
Historical geology. 

Cincinnati arch, Fairview-McMillan 
formational contact, Ordovi­
cian: Hyde, D. E. 

Nelson County area, Ordovician-Missis­
sippian: Geol. Soc. Ky. 

Pitman oil pool: Jillson, W. R., 4. 
Silurian-Devonian, south-central: No­

sow, E., 2. 
Paleontology. 

Conodonts, Eden formation, Ordovician, 
Cincinnati, Ohio, region : Sweet, 
w. c.,2. 

KENTUCKY-Continued 
Paleontology--Continued 

Fusulinids, Illinois basin, Early Penn­
sylvanian : Thompson, M. L. 

Golconda formation, Mississippian: 
Roddguez, J. 

Ostracodes, Morgan town area, Early 
Pennsylvanian : Thompson, M. L. 

Pitman oil pool: Jillson, W. R., 4. 
Pollen, Eocene, exine ultrastructure : 

Ehrlich, H. G. 
RadiolariaiJLS, Huron member of Ohio 

shal•~. Devonian : Foreman, H. P. 
Petrology. 

Silurlan-Devonian, south-central: No­
sow, E., 2. 

Phyrical geology. 
Big Four fault system: Hardin, G. c., 

Jr. 
Cincinnati arch : Hyde, D. E. 
Cumberland County, Cumberland River 

valley : Jillson, W. R., 2. 
Fluorite district, deformation stages: 

Naclwwski, M.P., 3. 
John Burdette barite-fluorite deposit, 

faults: Earl, K. M. 
Maysville area, landslides: Jillson, W. 

R., 15. 
Pitman oil pool: J1llson, W. R., 4. 

Physiographic geology. 
Cumberland County, Cumberland River 

valley: Jillson, W. R., 2. 
LABRADOR. See also Newfoundland. 

Areas desoribE~d. 
Seal Lake area : Mann, E. L. 

Economic geology. 
Iron, Redmond area : Blais, R. A. 

Wabush Lake district: Knowles, 
D. 1\L ; Macdonald, R. D. ; Moss, 
A. E. 

Geologic maps. 
Redmond area : Blais, R. A. 
Snegamook Lake area: Canada G. S., 10. 
.Wabush Lake district: Knowles, D. M. 

Historical geology. 
Pleistocene, late Wisconsin, central: 

Henderson, Eric P., 1. 
Redmond ar{'.a, Precambrian and Cen­

ozoic : Blais, R. A. 
Snegamook Lake area: Canada G. S., 10. 
Wabush Lake district, iron-formation, 

Precambrian : Knowles, D. M. 
Paleontology. 

Plants, Redmond area, Cretaceous : 
Blais, R. A. ; Dorf, E., 2. 

Petrology. 
Redmond area : Blais, R. A. 
Snegamook Lake area : Canada G. S., 10. 
Wabush Lake district, iron-formation, 

Precambrian : Knowles, D. M. 
Physical geology. 

Redmond area : Blais, R. A. 
Snegamook Lake area : Canada G. S., 10. 
Wabush Lake district: Knowles, D. M. 
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LABRADOR-Continued 
Physiographic geoZogy. 

Glacial, central : Henderson, Eric P., 1. 
Glacial drainage channels, regional slope 

of lee sheet: Ives, J.D. 
Knob Lake area, nlvation hollows, 

formation : Henderson, Eric P., 1. 
LACCOLITHS. See aZso Intrusions. 

Montana, South Moccasin Mts.: M1ller, 
Richard N. 

Texas, Mustang Hlll, geology and grav­
imetry : Greenwood, R. 

Terlingua mercury district: Yates, 
R.D. 

LAKES. See aZso Glacial lakes. 
Alaska, Imuruk Lake, Quaternary his­

tory : Hopkins, D. M., 2. 
Point Barrow area, oriented : Carlson, 

P.R. 
D e p o s i t s, amino-acid distribution : 

Swain, F. M., Jr., 2. 
Florida, Lake Istokpoga and Lake 

Placid, water levels, relation to 
ground water: Kohout, F. A., 1. 

North-central peninsula, o r 1 g 1 n: 
Pirkle, E. C., Jr. 

Oriented, origin, Alaska, northern : 
Carson, C. E. ; Rex, R. W. 

Texas, Sabine Lake area, estuarine : 
Kane, H. E. 

Washington, Lake Washington, sedi­
mentation and bottom topog­
raphy, control by convection 
currents : Gould, H. R., 1. 

Spirit Lake, drowned forests, radio­
carbon ages : Lawrence, D. B. 

LAKES, EXTINCT. See also Glacial lakes. 
Lake Manix, Callfornia: Danehy, E. A. 
Molluscan ecology, Pleistocene: La­

Rocque, J. A. A. 
United States, Great Basin, saline de­

position: Kerr, P. F., 3. 
Great Basin, salt chronology, Quater­

nary: Broecker, W. S., 4. 
Western, distribution: Feth, J. H. 

LANDSLIDES. 
Appalachian Plateaus province: Baker, 

Robert F., 2. 
California, Chaos Jumbles, avalanche de­

posit, dating by tree rings: 
Heath, J.P. 

Los Angeles, Pacific Pallsades area, 
map: McGtll, J. T., 1. 

El Salvador, mllitary aspects: Baker, 
Robert F., 1. 

Jamaica, Judgment Cliff.; Yallahs 
Valley: Zans, V. A., 2. 

Kentucky, Maysville area: Jillson, W. 
R.,·5. 

Milltary aspects, treatment: Baker, 
Robert F., 1. 

Montana, Madison Canyon: Hadley, J. 
B.,l. 

Olistostromes intercalated 1n normal 
sediments: Bucher, W. H., 1. 

LANDSLIDES-Con tinned 
Open-pit mines : Wilson, S. D. 
Pennsylvania, Fort Pitt tunnel, north 

1portal area : Ackenbell, A. C. 
Quebec, Moisie River valley, banded 

sediments, stability tests: Pryer, 
R. W. J. 

LATERITE. See also Soils; Weathering. 
Cuba, Nicaro nickel ores, mineralogy : 

Fisher, R. B. 
Mexico, Chiapas, terra rossa, origin, cf. 

Jamaica bauxite: Chubb, L. J., 3. 
Tulancingo, Hidalgo, to Necaxa, 

Puebla, sampling for bauxite: 
Perez Siliceo, R. 

Origin, accumulator plants: Lovering, 
T. S., 1. 

Puerto Rico, east-central : Briggs, R. P. 
Nickel-enriched : Heidenreich, W. L. 

West Indies, Navassa, composition: 
Proctor, G. R. 

LAVA. See also Igneous rocks; Magmas and 
magmatic differentiation. 

Alaska, Umnak-Bogoslof Islands: Byers, 
F. M., Jr. 

California, Lava Beds National Monu­
ment, caves: Knox, R. G. 

Northern, Lovejoy formation, Eocene, 
basalt : Durrell, C., 1. 

Flows in valleys, inverted relief: Threet, 
R. L., 2. 

Jamaica, Hop·e Bay area, pillow lavas 
and volcanic neck : Robinson, E. 

Magnetization: Runcorn, S. K. 
Mexico, Islas Revillagtgedo, Clarion and 

Socorro, genesis : Bryan, W. B., 
Jr. 

Michigan, Portage Lake series, amyg­
dule zones: Stoiber, R. E. 

Minnesota, Cook County, Keweenawan 
flows: Grout, F. F. 

Nevada, Black Rock Summit basalt 
flow: Vitaliano, C. J. 

New Mexico, Carrizozo flow: Allen, J. E. 
Union County, late Cenozoic flows : 

Baldwin, B. 
Quaternary, age criteria: Clements, T. 

D., 1. 
Thermoremanent magnetization: Ver­

hoogen, J. 
Utah, southwestern, flows in valleys, in­

verted relief : Threet, R. L., 2. 
LEAD. See also Galena; Isotopes; Sulfides. 

Arizona, Glove mine: Bideaux, R. A. 
British Columbia, Salmo area : Fyles, 

J.T. 
Whitesail Lake area : Duffell, S., 1. 

Idaho, Gem monzonite stocks area : 
Crosby, G. M. 

Illlnois, Jo Daviess County, crevice de­
posits: Bradbury, J. C., 2. 

Isotopes, ordinary cf. anomaloua, ori­
gin : Stanton, R. L., 2. 
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LmAD-Continued 
Isotopic composition, manganese nod-

ules, Atlantic and Pacific: 
Oceans: Chow, T. J., 2. 

Sea water and marine sediments: 
Chow, T. J., 1. 

Kansas, Pleasanton area: Schoewe, W .. 
H., 2. 

Mississippi Valley, upper: Heyl, A .. V., 
Jr., 1. 

Mississippi Valley type deposits, ori·· 
gin : Behre, C. H., Jr., 1 ; Ohle, 
E. L., Jr. 

Missouri, Bonne Terre mine, origin, and 
age of source: Kulp, J. L., 3. 

New Mexico, Magdalena mining district:: 
Titley, S. R., 2. 

Nova Scotia, northern mainland, stream 
sediments, map: Canada G. S., 
52. 

Origin, impossibility of lateral secretion 
from black shales : Barnes, H. L., 
1. 

Radiogenic, age determination, tables: 
Stieff, L. R., 1. 

Igneous rocks, age determination: 
Gottfried, D.; Jaffe, H. W. 

Sulfide deposits, conformable and ortho­
magmatic cf. vein: Stanton, R. 
L., 2. 

Trace, content in potassium feldspars, 
relation to ore deposits: Slawson,, 
W. F. 

Utah, East Tintlc district, Chief Oxide 
area : Lovering, T. S., 2. 

Wisconsin, southwestern : Heyl, A. V., 
Jr., 1. 

LEXICONS. See Geologic names, lexicons, 
catalogs, glossaries. 

LIFm, ORIGIN. Soo Paleontology, GeneraZ. 
LIGNITE. See aZBo Coal. 

Chemical constituents, determination :: 
O'Neil, R. L. 

Cuba : Brodermann y Vignier, J. 
Idaho, Goose Creek district, uranifer·· 

ous: Mapel, W. J., 1. 
Marine, origin: Carsola, A. J., 1. 
Montana, Ekalaka Hills, uraniferous:: 

Gill, J. R., 2. 
Long Pine Hills, uraniferous : Den .. 

son, N. M., 2. 
North Dakota, southwestern, uranlfer .. 

ous : Denson, N. M., 1. 
South Dakota, Harding-Perkins Coun .. 

ties, uraniferous: Denson, N. M.,. 
1. 

Murchison quadrangle : Curtiss, R. E. 
• Sorum quadrangle : Bolin, E. J. 
Spores and pollen, Tertiary, litho·· 

types, cf. Germany and Florida 
. swamps : Kremp, G. 0. W., 4. 

United States, western, uraniferous:: 
Denson, N. M., 1. 

Vanadium ores, deposition, reducing 
agent, experimental: Pommer, 
A.M. 

LIMESTONE. See aZso Carbonate rocks ; 
Construction materials. 

California, Fremont Peak area: Bowen, 
0. E., Jr. 

Standard quadrangle : Hart, E. W. 
Canada, eastern, rate of erosion, karst 

.development: Corbel, J., 1. 
Clay minerals, leaching of sllicoa, experi­

mental: Carroll, D., 4. 
Detrital, cross-lamination: Harbaugh, 

J. w.,1. 
Diagenetic sequence of calcite deposi­

tion: Waldschmidt, W. A. 
Facies, sil"atlgraphic traps: Edie, R. W., 

3. 
Fine-grained, internal friction at ultra­

sonic frequencies, experimental : 
Peselnick, L. 

Ill1nols, southern: Lamar, J. B. 
Jamaica, erosion, bauxite formation: 

Hose, H. R. 
North-central, karst area: Sweeting, 

M.M. 
Kansas, Neodesha-Fredonia area, Platts­

burg limestone, marine bank 
,origin: Harbaugh, J. W., 2. 

Wabaunsee County, construction: 
Mudge, M. R., 2. 

Maine, Beck Pond area, Lower Devo­
nian: Boucot, A. J., 3. 

Marine, petrographic classification : 
Folk, R. L., 2. 

Mexico, Yucatan Penhisula, clay min­
eralogy : Aguilera Herrera, N. 

Nevada, northeastern, Pennsylvanian, 
cyclic sedimentation, mechan­
ical : Dott, R. H., Jr., 1. 

Oklahoma, Mississippian, depositional 
environments : Curtis, D. M. 

Pennsylvania, Annville- Myerstown­
Hershey formations: Prouty, C. 
E., 1. 

Conestoga limestone, Hanover area, 
low-grade metamorphic, calcite 
petrofabrics : Nlckelsen, R. P. 

Eastern: Gray, C., 1. 
Pseudobreccias, microfabrlcs : Bathurst, 

R.G.C. 
Puerto Rico: Cadilla, J. F., 1. 
Recrystall1zation : Folk, R. L., 2. 
Reefs, diagenesis: Fischer, A. G. 
Texas, central, Cretaceous, middle : 

Baylor Geol. Soc. 
Texture, classification, key to deposi­

tion depth : Wanless, H. R., 1. 
Thermolumineseence, pressure effects: 

cA.nglno, E. E., 4 • 
Pressure effects, relation to geologic 

age : Angino, E. E., 3. 
Utah, central: Utah Geol. Soc • 
Vermont, Burchards limestone, min­

eralogy and origin : Zen, E-an, 3. 
Virginia, dolomitic, structure study 

from enlarged photographs : 
Cooper, B. N., 1. 
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LIMESTON~ontlnue4 
Virginia-Continued 

Mosheim formation, Strasburg area, 
petrography: Sherwood, W. C. 

West Indies, shorelines, solution pits: 
Warthin, A. S., Jr. 

West Virginia, Wood County d·eep well, 
Ordovician, chemical and physi­
cal properties : Robertson, E. C. 

LIMONITE. 
Pennsylvania, Gatesburg formation, 

clay-limqnite deposits, electrical 
investigation : Gross, G. W., 1. 

Radioactive, Colorado-Utah-Wyoming: 
Lovering, T. G., 2. 

LINEAMENTS. See also Faults and faulting; 
Fracturing; Jointing. 

North America, Cordilleran region, re­
lation to mineral districts: 
Wisser, E. H. 

United States, southwestern, inter­
sections and ore districts : Mayo, 
E. B., 1. 

LINEATION. See also Cleavage; Faults and 
faulting; Fracturing; Jointing; 
Petrofabrics. 

British Columbia, Vernon area: Jones, 
A. G. 

Colorado, Turkey Creek Canyon, Idaho 
Springs gneiss : Hutchinson, 
R. M., 4. 

Idaho, Elk City region : Reid, R. R., 1. 
South Fork of Clearwater River, up­

per, metamorphic rocks : Reid, 
R. R., 2. 

Pacific Ocean, minor, relations to island 
arcs and fracture zones : Menard, 
H. W., Jr., 3. 

Tectonics, mineral-deposit location, 
geochemical evaluation: Erick­
son, E. C., 1. 

LIQUID INCLUSIONS. See aZso Geologic 
thermometry. 

Composition, geologic applications : 
Ames, L. L., Jr., 3. 

Geothermometry, H 20-C02 filling tem­
peratures: Smith, F. G., 2. 

Halite, synthetic, vacuole disappearance, 
geothernrometer : McCulloch, 
D. S. 

Ore-forming fluids, composition : Bar­
ton, P. B., Jr., 2; Roedder, E. W., 
3. 

LITHIUM. See also Elements. 
Quebec, - Preis sac - La Motte - Lacorne 

batholiths, geochemistry, rela­
tion to spodumene pegmatites: 
Siroonian, H. A. 

LITHOFACIES MAPS. See Maps, MiBceZ­
laneous. 

LITHOLOGY. 
Alberta, Elkton member of Turner Val­

ley formation, Mississippian: 
Thomas, G. E. 

LITHOLOGY-Continued 
Colorado, Cretaceous, intertonguing 

facies : Rocky Mtn. Assoc. Geolo, 
gists. 

Deep-water troughs, Uthotopes: Crook, 
K. A. W., 1. 

Florida, land-pebble phosphate district, 
. drill-core data: Cathcart, J. B. 

West-central, Cenozoic, residual vs. 
depositional origin : Ketner, K. B. 

Middle Tertiary: Carr, W. J. 
Kansas, Dakota group, Cretaceous, 

Cheyenne County, detailed de· 
scription of core: Merriam, 
D. F., 4. 

Wabaunsee County, Pennsylvanian­
Permian, Quaternary : Mudge, 
M. R., 2. 

New York, Chemung County, Cambrian­
Devonian, deep well : Wiggins, 
:s. w. 

Oklahoma, north-central, Mississippian, 
correlation with Kansas: Mc­
Duffie, R. H. 

Ontario, London area, Wisconsin 
glacial stage : Friends Pleisto­
cene Geology Eastern Sec. 

Puerto Rico, upper Tertiary sections : 
Mitchell, R. C. 

Sedimentary rocks, analysis: McNeal, 
R. P. 

Texas, central, Edwards limestone: Nel­
son, H. F. 

United States, Anadarko basin, north­
ern, Morrow series : Abels, T. A. 

West Virginia, Wood County deep well: 
Woodward, H. P., 2. 

LITHOSTRATIGRAPHY, nomenclature : Alvarez, 
M., Jr., 1. 

LoEss. See also Glacial geology. 
Indiana, Fayette-Union Counties, Wis­

consin moraines as source: Ul­
rich, H. P. 

Iowa, southeastern, geolqglc and en­
gineering properties : Hansen, 
J. A., Jr. 

Western, Pleistocene: Daniels, R. B. 
Oregon, Portland area, origin and parent 

materials : Theisen, A. A., 2. 
Saskatchewan, Swift Current area, Wis­

consin stage : Christiansen, E. A. 
United States, Middle West, Pleistocene: 

Heinzelin, J. de. 
LoUISIANA, 

Engineering geology, continental-shelf 
sediments, ofl'shore foundation 
problems: Fisk, H. N., 2. 

Geophysical investigations, Washington 
oil and gas field : Clayton, N. 

Guidebook, southern: Russell, R. J., 2. 
Jllconomio geology. 

Natural gas, Thornwell field: Hardin, 
F.R. 

Oil and gas, Anahuac formation, south­
ern : Goheen, H. C. 
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LOUISIANA-Continued 
Economic geology-Continued 

Avery Island salt dome: Bates, F. W. 
Evangeline-St. Landry Parishes : Var-

varo, G. G. 
Grandison area : Oakes, R. L. 
Map: Coignet, G. 0. 
Washington field : Clayton, N. 

Petroleum, Bay Ste. Elaine field : 
Schneider, S. J". 

Miocene sediments, southern : LimeEI, 
L. L. 

Southern salt-dome fields, relation to 
growth of dome: Atwater, G. I., 
2. 

Geologic maps. 
Sabine Lake area : Gulf Coast Assoe. 

Geol. Socs. ; Kane, H. E. 
Historical geology. 

Anahuac formation, Oligocene or Mi­
ocene, southern : Goheen, H. C. 

Bossier Parish, Eocene-Pleistocene: 
J" ones, D. E. 

Chenier plain, postglacial shoreline 
stages : Gould, H. R., 2. 

Continental-shelf sediments, Quater­
nary: Fisk, H. N., 2. 

Evangeline-St. Landry Parishes, Eocene­
Recent: Varvaro, G. G. 

Grandison area, Miocene-Recent: OakeEI, 
R.L. 

Miocene, southern : Limes, L. L. 
Miocene-Pleistocene, composite thick:· 

nesses, southern: Crouch, R. w·. 
Mississippi delta, development, cf. pre­

historic settlements: Mcintire, 
W.G. 

Quaternary, southern : Russell, R. J"., 2. 
Sabine Lake area, Quaternary : Kane, 

H. E. 
Paleontology. 

Chenier plain, Recent, faunal zones : 
Byrne, J". V. 

Foraminifera, Anahuac formation, Oli­
gocene or Miocene, list : Goheen, 
H. C. 

Oligocene-Miocene, catalog: Butler, 
E. A.M. 

Post-Oligocene composite thicknesses 
from regional zones, southern : 
Crouch, R. W. 

Foraminiferal assemblages, Mississippi 
delta, ecology : Lankford, R. R. ; 
Shepard, F. P., 2. 

Sabine Lake area, Quaternary, marine­
lacustrine biofacies : Kane, H. E. 

Petrology. 
Anahuac formation, Oligocene or Mio­

cene, southern: Goheen, H. C. 
Chenier plain, Recent facies, cf. shoe­

string sands: Byrne, J". V. 
Gulf coast, Recent beach sands : Hsu, 

K.J., 1. 

LOUIS IAN A-continued 
Petrology-Continued 

Mississippi delta, modern sedimentary 
facies : Shepard, F. P ., 2. 

Sediments :Welder, F. A. 
Soluble-silica precipitation: Bien, G. 

S.-N. 
Salt-dome shales, breccia textures, 

southern : Kerr, P. F., 1. 
Physical geology. 

Avery Island salt dome: Bates, F. W. 
Bay Ste. Elaine oil field, salt dome : 

Schneider, S. J. 
Bossler Parish, domes and faults: J"ones, 

D. E. 
Grandison area, interdomal basin: 

Oakes, R. L. 
Mississippi delta, development: Welder, 

F. A. 
Salt domes, growth, southern : Atwater, 

G.I.,2. 
Sedlmen ta tion, post-Oligocene composite 

thicknesses, southern : Crouch, 
R.W. 

Southern: Limes, L. L. 
Physiographic geology. 

Chenier plain, postglacial shorelines : 
Gould, H. R., 2. 

Continental-shelf sediments, Quater­
nary: Fisk, H. N., 2. 

Evangeline-St. Landry Parishes : Var­
varo, G. G. 

Mississippi delta: Welder, F. A. 
Mississippi delta region, Quaternary : 

Russell, R. J"., 2. 
Sabine· Lake area : Kane, H. E. 
Salt-marsh development: Russell, R. 

J"., 3. 
Shoreline retreat, hurricane-induced, 

southwestern : Morgan, J". P. 
LUMINESCENCE, quartz, synthetic, red : 

Claffy, E. W. 
MAGMAS AND MAGMATIC DIFFERENTIATION. 

See also Igneous rocks ; Intru­
sions; Lava. 

Alaska, Semisopochnol Island : Coats, 
R.R.,2. 

Union Bay area, ultramafic intrusive 
complex, successive injections : 
Ruckmick, J". C. 

Arkansas, Magnet Cove area : Scull, B. 
J"., 3. 

Basaltic, role of oxygen pressure in 
crystallization: Osborn, E. F. 

California, Amboy Crater, basaltic: 
Parker, R. B., 1. 

Eureka Peak, zoned gabbro peg­
matites: Lovering, J. K. 

Southern California batholith, trace 
elements: Sen, N. 

Carbonatlte, synthetic, low-temperature: 
Wyllie, P. J., 2. 

Crystallization, textural features: Good­
speed, G. E., 1. 
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MAGHAS AND MAGMATIC DIFFERENTIATION­
Continued 

Feldspars, alkalie, and ore associations : 
Kuellmer, F. J., 2. 

Gas phase, composition from equilib­
rium calculations : Krauskopf, 
K. B.,1. 

Granites: Whitfield, J. M., 2. 
Uranium and thorium distribution : 

Whitfield, J. M., 1. 
Granitic plutons, role In emplacement: 

Buddington, A. F. 
Greenland, Skrergaard intrusion: Shlm­

azu, Y. 
Skrergaard intrusion, silicates, trace­

elements uptake : Wllliams, R. 
J.P. 

Uranium distribution: Hamilton, 
E. I. 

Ubekendt Ejland, picrltic sill, sinking 
olivine : Bailey, E. B. 

Werner Bjerge massif: Bearth, P. 
Heat-pressure reactions In tectonic de­

formation: Bennington, K. 0. 
Hydrothermal solutions, sulfur-isotope 

ratios: Jensen, M. L., 1. 
Interfacial free energy In crystal 

grains : DeVore, G. W., 2. 
Meteorite, achondrite, mineral composi­

tion, ,position In primary body : 
Lovering, J. F., 3. 

Mexico, Islas Revillaglgedo, Clarion and 
Socorro, lavas: Bryan, W. B., 
Jr. 

Michigan, Lake Mary quadrangle, Pre­
cambrian Intrusions: Bayley, R. 
w., 1. 

West Kiernan slll, Iron County, dif· 
ferentiated metagabbro: Bayley, 
R. W., 2. 

Minnesota, Duluth gabbro complex, dis­
tribution of elements : Snyder, 
J. L. 

Mississippi Valley, upper, lead-zinc dis­
trict: Heyl, A. V., Jr., 1. 

Nevada, Black Rock Summit basalt 
flow: Vitallano, C. J. 

Origin, stress-relief hypothesis : Uffen, 
R. J. 

Pegmatite-metallization association : 
Lutton, R. J., 1. 

Quebec, Preissac-La Motte-Lacorne 
batholiths and pegmatites: Siro­
onian, H. A. 

Rhode Island, Bradford area, granodio­
rite dike, magmatic sorting vs. 
gravity settling: Hall, B. A. 

Rhythmic layering, Skrergaard and Wil­
low Lake types : Poldervaart, A., 
2. 

Silica and cation concentration, thermo­
dynamic Implications : Ruotsala, 
A,, P. 

Temperature of intrusion, melting 
point: Jaeger, J. C. 

MAGMAS AND MAGMATIC DIFFERENTIATION­
Continued 

Texas, Mustang Hlll laccolith, basalt : 
Greenwood, R. 

Utah, Henry Mts., porphyries and horn­
blende phenocrysts, composition : 
Engel, C. G. 

Thomas Range, uraniferous fluorite 
deposits : Staatz, M. H. 

Washington, Entiat Mts., quartz diorite 
complex, granitization: Crowder, 
D. :Jl'. 

West Indies, St. Vincent, Soufrl~re vol­
cano, 1902 eruption: Hay, R. L., 
2. 

MAGNESITE. See also Carbonates. 
Saskatchewan, Paleozoic drlll core, 

crystals : Ferguson, R. B., 2 ; 
Rapson, J. E. 

MAGNETISM. See Geomagnetism. 
MAGNETITE. See also Iron. 

Nevada, Pershing-Churchlll Counties: 
Sheppard, E. P. 

New York, A usable Forks district, ori­
gin : Collins, L. G. 

Ausable Forks district, source, host 
rock : Hagner, A. F., 2. 

Lake Sanford district, tltaniferous, 
genesis : Gillson, J. L., 1. 

Oxidation: Basta, E. Z. 
Pennsylvania, Lancaster County, glassy­

appearing, contact of serpen­
tinized ultramafic rock and 
quartz pegmatite: Lapham, D. 
M., 3. 

MAINE, 
Aeromagnetic surveys, Augusta-Sidney 

area : Wing, L. A., 2. 
Gardiner area : Wing, L. A., 2. 
Penobscot-Piscataquis Counties: 

Wing, L. A., 1. 
Bibliography, 1836-1958: Maine G. S., 

1. 
Engineering geology, highway-location 

studies, aerial-photograph analy­
sis: Stoeckeler, E. G. 

Terrain analysis, field sampling, cen­
tral: Strahler, A. N., 2. 

Areas described. 
Sebago Lake State Park, popular ac­

count: Bloom, A. L., 2. 
Skowhegan quadrangle : Borns, H. 

W., Jr. 
Economic geology. 

Clay, lightweight aggregate, Sandy 
River area, potential: Caldwell, 
D.W. 

Mineral deposits, list: Morrtll, P., 3. 
Mineral resources, Lewiston area, map 

and bibliography : Maine G. S., 2. 
Portland-Bath area, map and bibli­

ography : Maine G. S., 3. 
Sand and gravel, Poland quadrangle: 

Hanley, J. B. 
Sulfides, Gardiner area, possib1llties : 

Wing, L. A., 2. 
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Geologic maps. 
Augusta-Sidney area : Wing, L. A., 2. 
Gardiner area : Wing, L. A., 2. 
Index : Boardman, L., 2. 
Isles of Shoals : Fowler-Billings, K. 
Penobscot-Piscataquis Counties: W'ini~. 

L.A., 1. 
Poland quadrangle, surficial: Ha.nley, 

J.B. 
Sandy River area, glacial: Caldwell, 

D.W. 
Spencer Stream area: Boucot, A. J., 4. 
Surficial, southwestern : Bloom, A. L., 1. 

Historical geology. 
Anson quadrangle, Silurian ( ?) : Cari­

ani,A. R. 
Beck Pond area, Lower Devonian : 

Boucot, A. J., 3. 
Isles of Shoals: Fowler-Billings, K. 
Kennebago Lake quadrangle, ~.lluri­

an( ?) :Willard, R. J., 2. 
Quaternary, southwestern: Bloom, .A. L.., 

1. 
Sandy River area, glacial : Caldwell, 

D.W. 
Seboomook slate, Devonian, Jackman 

area, K-A and Rb-Sr .a.geEI : 
Hurley, P.M., 2. 

Spencer Stream area, Cambrian(?)­
Devonian: Boucot, A. J., 4. 

Wells-Kennebunk Beaches, inte:rtidal 
tree stumps, radiocarbon ageE! : 
Hussey, A. M., 2d. 

Mineralogy. 
Amblygonite, Newry pegmatite, crystal 

structure: Baur, W. H. 
Collecting localities : Morrill, P., 3. 
Quartz crystals, Old Spec Mtn. quad­

rangle, collecting: Shaub, B. M., 
2. 

Paleontology. 
Pelecypods, Sagadahoc Bay tidal fiat, 

ecology: Bradley, W. H., 1. 
Quaternary, southwestern: Bloom, A. L., 

1. 
Yarmouth area, Pleistocene: Went­

worth, R. H. 
Petrology. 

Anson quadrangle, metamorphic rockt~ : 
Cariani, A. R. 

Beck Pond area: Boucot, A. J., 3. 
Isles of Shoals : Fowler-Billings, K. 
Kennebago Lake quadrangle, meta-

morphic rocks : Willard, R. J ., 2. 
Peg Claims spodumene pegmatites: 

Sundelius, H. W. 
Rangeley area, metadiorite stock :: Wil­

lard, R. J., 3. 
Skowhegan quadrangle : Borns, H. W., 

Jr. 
Spence.r Stream area: Boucot, A. J., 4. 

Physical geology. 
Beck Pond area: Boucot, A. J., 3. 
Crustal warping, Quaternary, south· 

western: Bloom, A .. L .. 1. 

MAINm-Continued 
Physical geology-Continued 

Isles of Shoals : Fowler-Billings, K. 
Kennebago Lake quadrangle, fracture 

patterns, interpretation: Wil­
lard, R. J., 1. 

Sagadahoc Bay tidal fiat, sedimentation 
and facies: Bradley, W. H., 1. 

Spencer Stream area, folding : Boucot, 
A. J., 4. 

Physiographic geology. 
Desert of Maine, popular account: 

Sutherland, P. 
Glacial features, southwestern : Bloom, 

A. L., 1. 
Poland quadrangle, glacial : Hanley, 

J. B. 
Sebago Lake State Park, glacial fea­

tures, popular account : Bloom, 
A. L., 2. 

Skowhegan quadrangle : Borns, H. W., 
Jr. 

MAMMALIA, 
Amphicyon, Miocene, baculum : Olsen, 

s. J., 2. 
A.phelops kimbaZZensis, Pliocene, Ne­

braska, Kimball formation : Tan­
ner, L. G. 

Arizona, Lehner site, Quaternary : 
Haury, E. W. 

Bat, Oligocene, Oregon, John Day for­
mation: Brown, Roland W., 3. 

Bison, Pleistocene, Arizona, Lehner 
site: Lance, J. F., 2. 

Quaternary, Texas: Dalquest, W. W., 
2. 

Wyoming, Allen site: Berman, J. E. 
California, Avawatz formation, Pliocene, 

footprints: Alf, R. M., 2. 
Canis lupus and Canis latrans, Pleisto­

cene, California, Samwel Cave : 
Graham, R. 

Cenozoic, intercontinental migrations: 
Russell, L. S. 

Cervus cf. C. canadensis, Quaternary, 
Tennessee, Dyer County, well 
boring: Marcher, M. V., 1. 

Cricetidae, Miocene, Nebraska, Niobrara 
River fauna: Hoffmeister, D. F. 

Cynomys, Miocene-Pliocene, South Da­
kota, Valentine formation, Roose­
velt Lake: Green, M. 

DMypus beUus, Pleistocene, Texas, 
Denton County : Slaughter, B. H. 

Desmodus magnus, Pleistocene, Florida, 
Reddick area: Gut, H. J. 

Desmostylia, new order, Tertiary, re­
view : Reinhart, R. H. 

Diacodon bridgeri, Eocene, Wyoming, 
Bridger formation : Simpson, G. 
G., 4. 

Edentata, Pleistocene, Cuba: Matthew, 
W.D. 

Elementary account: Fenton, C. L. 
Elephantoidea, evolution : Carrington, R. 
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MAM MALIA--Contin ued 
Equus, Pleistocene, Arizona, Lehner 

site : Lance, J. F., 2. 
Evolution: Romer, A. S., 2. 

From reptiles, transition criteria: 
Olson, E. C. 

Felis rezroadensis, Pliocene, Kansas, 
Rexroad formation: Stephens, 
J. J., 1. 

Florida, Arredondo member of Wicom­
ico formation, Pleistocene, Wil­
liston area : Holman, J. A., 2. 

Cenozoic, popular account: Olsen, 
s. J., 1. 

Hippotigri8 simpZicidens, Pleistocene, 
Nebraska: Howe, J. A. 

Hypsodont teeth, evolution: White, 
T. E. 

Illinois, Pleistocene, list and bibliogra­
phy : Bader, R. S., 2. 

Insectivora, pantolestid : Gazin, C. L., 2. 
Leptarctus ancipidens, l\Iiocene, Florida, 

middle ear: Olsen, S. J., 3. 
Mammoths, extinction by Datil drought, 

southwestern United States: 
Antevs, E. V. 

Pleistocene, Michigan, Eaton R111pids 
area : Potts, R. 

Mammut, Pleistocene ( ?) , Arkansas, 
Garland area: Fay, G. E. 

Mammuthus columbi, Pleistocene, Ari­
zona, Lehner site: Lance, J. F., 
2. 

Mesozoic, polyphyletic origin : 'Simpson, 
G. G., 3. 

Nevada, S'mith Valley fauna, Pliocene: 
Macdonald, J. Reid. 

New Jersey, Pleistocene, dredged off 
coast : Richards, H. G., 5. 

New Mexico, San Juan Basin, Paleo­
cene type area: Simpson, G. G., 
2. 

Nimravus, Oligocene-Miocene: Toohey, 
L. M. 

North America, nonmarine, "ages": 
Savage, D. E. 

Nothrotherium shastense, Cenozoic, Ari­
zona, Rampart Cave, pollen 
studies of dung: Martin, P. 
Schultz. 

Pauromys schaubi, Eocene, Wyoming, 
Bridger formation, jaw: Wood, 
A. E., 2. 

Peromyscus polionotus, Pleistocene, 
Florida, Vero Beach, not Reithro­
dontomys: Bader, R. S., 1. 

Pliotazidea nevadensis, Pliocene, Okla­
homa, Ogallala formation, 
Harper County: Kitts, D. B., 1. 

Pomatodelphi8 inaequalis, Miocene, 
Florida, Bartow area : Kellogg, R. 

Popular account : Barnett, L. 
Primates, evolution : Clark, W. E. L., 1. 

MAMMALIA--COD tin ued 
Proboscidea, Pleistocene, New York, 

western localities : Heubusch, 
C. A., 2. 

West Virginia, record of finds: 
Weimer, B. R. 

Rodentia, Eocene radiation and phylog­
eny : Wood, A. E., 1. 

Microtine, Pliocene-Pleistocene local 
faunas, Idaho-Wyoming: Hib­
bard, C. W. 

Scenopagus mcgrewi, Eocene, Wyo­
ming, Bridger formation: Mc­
Kenna, M. C. 

Sirenia, Cenozoic, review : Reinhart, 
R. H. 

South Dakota, Mission area, popular : 
Zeltner, J. C., 1. 

Tapirus, Pleistocene, Arizona, Lehner 
site: Lance, J. F., 2. 

Tetrapa&salus mckennai, Eocene, Wyo­
ming, Bridger formation : Simp­
son, G. G., 1. 

Viverravus cf. gracilis, Eocene, Wyo­
ming, Bridger formation: Simp­
son, G. G., 4. 

Wyoming, Elk Mtn.-Tabernacle Butte 
area, Eocene: McGrew, P. 0. 

Yukon, Old Crow River area, Pleisto­
cene: Geist, 0. W. 

MAN, FOSSIL. See also Artifacts. 
Arizona, Lehner site, artifacts with 

mammals: Haury, E. W. 
California, San Diego area, Pleistocene 

dating, evidence: Carter, G. F. 
Evolution: Howells, W. W. 

Evidence: Clark, W. E. L., 2. 
Origin of concept : Daniel, G. E. 

Great Lakes region, fossil-beach sites, 
Aqua-Plano points: Quimby, G. I. 

Iowa, western, Pleistocene sites : Frank­
forter, W. D. 

Massachusetts, Bull Brook site, radio­
carbon dates : Byers, D. S. 

North America, Columbia Intermon­
tane province: Daugherty, R. D., 
1. 

Western: Daugherty, R. D., 1. 
Origin, popular account : Pfeiffer, J. 
Primates, evolution: Clark, W. E. L., 1. 
Texas, Midland discovery, Pleistocene : 

Wendorf, F. 
Washington, Lind Coulee site, artifacts: 

Daugherty, R. D., 2. 
Wisconsin, Pleistocene : Black, R. F., 2. 

MANGANESE. 
Geochemistry in weathering zone : Wil· 

Hamson, D. R., 2. 
Mexico, Chihuahua: Ayub M., A. R. 
Minnesota, Cuyuna iron range, Crow 

Wing County : Reising, L. F. 
Nevada: Trengove, R. R. 
Nodules, deep-sea, occurrence and min­

ing economics: Mero, J. L., 1. 
Lead isotopes, Atlantic ct. Pacific 

Oceans: Chow, T. J., 2. 
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MANGANESlii-Continued 
Nodules-Continued 

Metabolic precipitation of trace: elE!-
ments: Graham, J. W., 2. 

Ore minerals, descriptions: Ramdohr, P. 
Oregon, Blue Mts.: Appling, R. N., Jr. 
Oxides, origin: Hewett, D. F., 2. 
Sedimentary deposits, origin : Mareban-

dise, H. ; Williamson, D. R .. , 2. 
United States: Williamson, D. R., 3. 
Virginia, Shenandoah Valley, residual 

concentrate: Hack, J. T., 3. 
MANITOBA. 

Aeromagnetic maps, 726, Gimby Lake 
area : Canada G. S., 13. 

727, Samson Lake area: Canada 0. 
s., 13. 

728, Morand Lake area: Canatla 0. 
s., 13. 

729, Clisby Lake area: Canad.a 0. 
s., 13. 

730, Sprott Lake area: Canada G. S., 
13. 

731, Nicklin Lake area : Canada 0. 
S., 13. 

732, Bain Lake area: Canada 0. S., 
13. 

Bibliography, fuels and industrial min­
erals : Mills, B. A. 

Post-Cambrian : Mills, B. A. 
Precambrian: Barry, G. S., 1. 

Areas described. 
Northern Indian Lake area: Ctmada 

G. S., 29. 
Economic geology. 

Fuels, bibliography : Mills, B. A. 
Gold, Elbow-Heming Lakes area : Mc­

Glynn, J. C. 
Gypsum-anhydrite deposits: Bann:a­

tyne, B. B. 
Industrial minerals, bibliography : Mills, 

B. A. 
Mineral deposits, Oxford House-Kn4~ 

Lake area, poSISlblllties: Harry, 
G. S., 2. 

Mineral resources, posslbllities, nortb­
ern : Godard, J. D. 

Oil and gas, map, western : Canada G. 
s., 2. 

Pegmatites, Bernie Lake area, possibU~ 
ities : Hutchinson, R. W. 

Petroleum, MLssisslpplan, southweEitern : 
McCabe, H. R. 

Ordovician-Silurian reservoir posE~i­
bilities, southern: Andrichuk, 
J. M., 1. 

Sulfides, Elbow-Hemlng Lakes arell : 
McGlynn, J. C. 

Island Lake area : Quinn, H. A.. 
Geologic mape. 

Brandon area, bedrock and sur:flcial : 
Halstead, ~ C. 

Elbow Lake area: McGlynn, J. e. 
Heming Lake area: McGlynn, J. C. 
Island Lake area, sketch : Quinn, H. A. 
Knee Lake area, bedrock and !Surficial: 

Barry, G. S., 2. 

MANITOBA-Continued 
Geologic mapa-Continued 

Northern Indian Lake area : Canada 
G. S., 29. 

Oxford House area, bedrock and sur­
ficial: Barry, G. S., 2. 

Ground water. 
Brandon area : Halstead, E. C. 

Historical geology. 
Amaranth evaporite, Jurassic: Banna­

tyne, B. B. 
Brandon area, Jurassle-Pleistoeene : 

Halstead, E. C. 
Cambrian-Silurian, southwestern: Por­

ter, J. W. 
Elbow-Heming Lakes area, Precam­

brian: McGlynn, J. C. 
Island Lake series, Precambrian : 

Quinn, H. A. 
Mississippian, southwestern : McCabe, 

H. R. 
Ordovician, revised sequence, southern : 

Sinclair, G. W., 1. 
Ordovician-Silurian, southern : Andri­

chuk, J. M., 1. 
Oxford House-Knee Lake area, Pre­

cambrian: Barry, G. S., 2.. 
Precambrian crystalline rocks, K-A 

ages, northern: Moore, J. M., Jr. 
Winnipeg River-Johnston Lake area, 

Precambrian, Rb-Sr and K-A 
ages: Gast, P. W., 1. 

Mineralogy. 
Montgary pegmatite, Bernie Lake area: 

Hutchinson, R. W. 
Paleontology. 

Conodonts, Shamattawa limestone. 
Ordovician, northern : Ethington, 
R. L., 2. 

Manitoba group, Devonian, zones : 
McCammon, H. M. 

Plants, Quaternary, postglacial develop­
ment: LOve, D. 

Petrology. 
Elbow-Hemlng Lakes area, Precam­

brian : McGlynn, J. C. 
Island Lake series, Precambrian : Quinn, 

H. A. 
Ledge Lake area, Precambrian : Hey­

wood, W. W. 
Mineral resources, relation, northern : 

Godard, J. D. 
Mississippian, southwestern : McCabe, 

H. R. 
Montgary pegmatite, Bernie Lake area: 

Hutchinson, R. W. 
Northern Indian Lake area : Canada 

G. S., 29. 
Ordovician-Silurian, southern : Andri­

chuk, J. M., 1. 
Oxford House-Knee Lake area, Pre­

cambrian : Barry, G. S., 2. 
Physical geology. 

Elbow-Heming Lakes area, folds and 
faults : McGlynn, J. C. 

Island Lake series, Precambrian : Quinn, 
H. A. 
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MANITOBA-Continued 
Physical geology-Continued 

M1neral resources, relation, northern : 
Godard, J. D. 

Mississippian regional tectonics and salt 
collapse, southwestern : McCabe, 
H. R. 

Oxford House-Knee Lake area: Barry, 
G. S., 2. 

Phydographic geologv. 
Brandon area : HaLstead, E. C. 

MAPS (excluding Geologic maps, which see). 
Bee also Cartography ; Technique, 
Mapping. 

Aeromagnetic. 
Alberta, Lethbridge to British Columbia, 

adjacent to 49th parallel : Can­
ada G. S., 14. 

Northeastern, interpretation: Gar­
land, G. D., 1. 

British Columbia, Pacific coast to Al­
berta, adjacent to 49th parallel: 
Canada G. S., 14. 

Canada, index : Canada G. S., 15. 
Colorado, Lisbon Valley area: Byerly, 

P. E. 
Maine, Augusta-Sidney area : Wing, 

L.A., 2. 
Gardiner area : Wing, L. A., 2. 
Penobscot-Piscataquis Counties: 

Wing, L.A., 1. 
Manitoba, Bain Lake area, 732: Canada 

G. S., 13. 
Clisby Lake area, 729 : Canada G. S., 

13. 
Glmby Lake area, 726 : Canada G. S., 

13. 
Morand Lake area, 728 : Canada 

G. S., 13. 
Nicklin Lake area, 731 : Canada G. S., 

13. 
Samson Lake area, 727: Canada G. S., 

13. 
Sprott Lake area, 730: Canada G. S., 

13. 
Michigan, Iron River-Crystal Falls dis­

trict: James, H. L., 1. 
New Brunswick, Blackvllle area, 757: 

Canada G. S., 13. 
Boiestown area, 756 : Canada G. S., 

13. 
Chipman area, 754 : Canada G. S., 13. 
Fredericton area, 751 : Canada G. S., 

13. 
Fredericton Junction area, 750 : 

Canada G. S., 13. 
Grand Lake area, 752 : Canada G. S., 

13. 
Minto area, 753: Canada G. S., 13. 
Newcastle area, 758 : Canada G. s., 13. 
Salmon River Road area, 755 : Canada 

G. S., 13. 
New Jersey, Lambertville and Stockton 

quadrangles: Bromery, R. W., 14. 

MAPs-Continued 
Aeromagnetic-Continued 

New York, Loon Lake quadrangle and 
ipart of Chateaugay quadrangle: 
Balsley, J. R., Jr., 3. 

Oswegatchie quadrangle: Balsley, 
J. R., Jr., 4. 

Santa Clara quadrangle and part of 
St. Regis quadrangle: Balsley, 
J. R., Jr., 2. 

Tupper Lake quadrangle: Balsley, 
J. R., Jr., 5. 

Northwest Territories, Boyd Lake area : 
Canada G. S., 9. 

Buffalo Lake areas, 736-38 : Canada 
G. S., 13. 

Copp Lake areas, 735, 739 : Canada 
G. S., 13. 

Deschaine Lake area, 'T43 : Canada 
G. S., 13. 

Hawkes Lake area, 742: Canada G. S., 
13. 

Higgins Lake area, 7 46 : Canada 
G. S., 13. 

Klewi River area, 747: Canada G.'S., 
13. 

Lake of the Grave area, 741: Canada 
G. S., 13. 

Le Grand Detour area, 748 : Canada 
G. s.,13. 

Lobstick Creek area, 7 45 : Canada 
G. S., 13. 

Needle Lake area, 744 : Canada G. S., 
13. 

Salt River area, 733 : Canada G. S., 
13. 

Sass River area, 740: Canada G. S., 
13. 

Tethul River area, 734: Canada G. S., 
13. 

Wholdala Lake East area : Canada 
G. S., 11. 

Ontario, Bristol Township: Ferguson, 
S. A. 

Pennsylvania, Allentown quadrangle: 
Bromery, R. W., 11. 

Buckingham quadrangle: Bromery, 
R. W., 13. 

Conestoga quadrangle: Bromery, 
R. W., 16. 

East Greenvllle quadrangle: Brom­
ery, R. W., 6. 

Elverson quadrangle: Bromery, R. 
w., 19. 

Lambertville and Stockton quad­
rangles: Bromery, R. W., 14. 

Malvern quadrangle : Bromery, R. W., 
3. 

Media quadrangle: Bromery, R. W., 5. 
Milford Square quadrangle: Bromery, 

R. w.,1. 
Morgantown quadrangle : Bromery, 

R. w.,1s. 
Norristown quadrangle: Bromery, R. 

w .• 2. 
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MAPs-Continued 
Aeromagnetic--Continued 

Pennsylvania-Continued 
Perkiomenville quadrangle: Bromery, 

R. W., 9. 
Phoenixville quadrangle : Bromery, 

R. W., 10. 
Quakertown quadrangle : Bromery, 

R. W., 12. 
Quarryville quadrangle : Bromery, 

R. w.,17. 
Safe Harbor quadrangle: Bromery, 

R. W., 15. 
Sassamansville quadrangle: Bromery, 

R. W., 8. 
Valley Forge quadrangle: Bromery, 

R. w., 1. 
West Chester quadrangle: Bromery, 

R. w.,4. 
South Carolina, Mullins quadrangle, 

!Carolina bays: Agocs, W. B., 1. 
Utah, Lisbon Valley area: Byerly, P. E. 

Ooaz. 
Alberta, Wabamun Lake district: Pear­

~n. G. R. 
Colorado : Landis, E. R., 2. 
Illinois : Ill. Div. Indus. Plan. and 

Devel. 
Indiana, Coal City quadrangle : Kott­

lowski, F. E., 1. 
Kansas, Bourbon-Crawford Counties, 

Mulky coal: Schoewe, W. H., 1. 
Mexico, Sabinas region, Coahuila : 

Robeck, R. C. 
Nova Scotia, Springhill area: Cope­

land, M. J. 
Pennsylvania : Dutcher, R. R. 

,Western, bituminous: Deasy, G. F. 
Geophysical. 

.Alaska, gravity anomalies: Thiel, E. 
Alberta, central and foothills, Precam­

brian subsurface : Garland, G. D., 
2. 

Plains, seismic, cf. isopach and struc· 
ture contour: Blundun, G. J. 

Arkansas, Ouachita province, gravttf: 
Howell, J. V., 1. 

Canada, gravity anomalies: Canada 
Dominion Observatorie:~. 

Colorado, Lisbon Valley area, gravity: 
Byerly, P. E. 

McKinley Mtn. area, radioactivity : 
Christman, R. A., 1. 

Continental shelf and slope, north­
eastern, selsmlc : DrakH, C. L. 

Florida, regional gravity and mag­
netic : King, E. R., 2. 

Kansas, gravity anomalies : Jopling, 
;D. W.; Woollard, G. P., 2. 

Michigan, Lake Mary quadrangle, mag­
netic: Bayley, R. W., 1. 

Minnesota, Cuyuna iron range, Crow 
Wing County, magnetic: Helsing, 
L.ll'. 

MAPS-Continued 
Geophysical-Con tlnued 

Nicaragua, Potosi area, Rivas, resistiv· 
tty, bedrock surface: Zoppts 
Bracci, L., 1. 

Oklahoma, Ouachita province, gravity: 
Howell, J. V., 1. 

South Dakota, Corson-Dewey-Zlebach 
Counties, magnetometer: Petsch, 
B. C., 3. 

Texas, Mustang Hill laccolith, gravity: 
,Greenwood, R. 

Stamford area, seismic : Van Siclen, 
D. C. 

United States, midcontinent, gravity 
anomalies: Lyons, P. L. 

Utah, Lisbon Valley area, gravity: 
Byerly, P. E. 

West Indies, Antigua, Belmont barite 
quarry area, resistivity : Martin­
Kaye, P. H. A. 

Wisconsin, Baraboo syncline region, 
gravity: Hinze, W. J., 1. 

Ground water. 
California, Avenal-McKittrick area: 

Wood, P.R. 
Long Beach-Santa Ana area: Poland, 

,J. F., 2. 
San Dieguito River watershed : Calif. 

Dept. Water Res. 
San Joaquin Valley: Davis, G. H., 1. 
Santa Ana River basin: Calif. Dept. 

Water Res. Div. Res. Plan., 1. 
Santa Ynez River basin: Wilson, H. 

D., Jr. 
Stanislaus-Merced Counties: Davis, 

S.N. 
Torrance-Santa Monica area: Poland, 

J. F., 1. 
Ventura County: Calif. Dept. Water 

Res. Div. Res. Plan., 2. 
Florida, Lake Placid area, water table : 

Kohout, F. A., 1. 
Ruskin area : Peek, H. M. 

Idaho, Big Wood River-Silver Creek 
area : Smith, Rex 0. 

Illinois, Chicago region : Suter, M. 
Kansas, Clay County: Walters, K. L. 

Cloud County: Bayne, C. K. 
Kansas River valley, Wamego to 

Topeka : Beck, H. V. 
Mitchell County: Hodson, W. G. 

Maryland, Beaverdam Creek basin: 
Rasmussen, W. C., 1. 

Massachusetts, East Providence quad­
rangle: Allen, W. B., 2. 

Montana, Bitterroot Valley : McMurtrey, 
R.G. 

Nebraska, Big Blue River basin above 
Crete : Johnson, C. R. 

Clay County : Keech, C. F., 1. 
Niobrara River basin: Newport, T. G. 
Platte River basin, lower: Keech, C. 

F.,2. 
New Jersey, Cape May County: Glll, 

H. E. 
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MAPS-Continued 
Ground water-Continued 

New Mexico, Hueco Bolson: Knowles, 
D. B. 

New York, Chemung County: Wetter­
hall, W. S. 

Ohio, buried valleys: Cummins, J. W. 
Madison County: Norris, S. E., 1. 

Rhode Island, Crompton quadrangle : 
Allen, W. B., 1. 

East Providence quadrangle : Allen, 
W.B.,2. 

Hope Valley quadrangle : Bierschenk, 
W.H.,1. 

Narragansett Pier quadrangle: Hahn, 
G.W.,2. 

Slocum quadrangle: Hahn, C. W., 1. 
Wickford quadrangle: Johnson, K. E. 

South Dakota, Ponca Creek basin : 
Newport, T. G. 

Texas, Bexar County : Arnow, T. 
Hueco Bolson : Knowles, D. B. 
Medina County: Holt, C. L. R., Jr. 

Wyoming, Riverton irrigation project: 
Morris, D. A. 

Isopach. 
Alberta, Elk Point group, Middle Devo­

nian : Belyea, H. R. 
Fort Mackay area, McMurray sands : 

Carrigy, M.A., 2. 
Peace River area, Triassic: Hunt, 

A.D. 
South-central, Mississippian : Pen­

ner, D. G. 
Southern, Lower Cretaceous : Glaister, 

R.P. 
Southern plains, Middle Cambrian : 

Hees, H. van. 
Winterburn-Wabamun groups, Devo­

nian : Sutterlin, P. G. 
Appalachian basin, Pennsylvanian­

Permian : Arkle, T., Jr., 1. 
Arkansas, northern, pre-Atoka: Frezon, 

S.E. 
British Columbia, Peace River area, 

Triassic: Hunt, A. D. 
California, Searles Lake salt body : 

Haines, D. V. 
Canada, west Canadian basin, Paleozoic : 

Sikabonyi, L. A. 
Colorado, northwestern, Upper Creta­

ceous : Hale, L. A. 
Colorado Plateau, Carboniferous and 

Cretaceous : Peterson, J. A. 
Continental shelf and slope, northeast­

ern, sediments: Drake, C. L. 
Florida, Tampa limestone, Miocene : 

Carr, W. J. 
Illinois, Chicago region : Suter, M. 

Cooks Mills area, Mississippian for­
mations: Whiting, L. L. 

Kansas, Hutchinson salt member of 
Wellington formation, Permian: 
Kolstad, R. 0. 

Neodesha-Fredonia area, Plattsburg 
limestone and Vilas shale, Penn­
sylvanian: Harbaugh, J. W., 2. 

MAPS-Continued 
I aopach--Contin ued 

Kansas-Continued 
Northeastern, Douglas-Pedee groups, 

Pennsylvanian, sandstone f.so· 
liths : Sanders, D. T. 

South-central, Noxie-Cottage Grove 
sandstones, Pennsylvanian : 
Schulte, G. S. 

Southeastern, Mississippian : Mer­
riam, D. F., 2. 

Kentucky, eastern, Upper Mississippian 
formations: Wilpolt, R. H. 

Louisiana, Erath member of Analluac 
formation, Oligocene or Miocene: 
Goheen, H. C. 

Manitoba, southern, Ordovician-Slluri· 
an: Andrichuk, J. M., 1. 

Southwestern, Mississippian : Mc­
Cabe, H. R. 

Mexico, Veracruz basin, Eocene-Miocene 
formations: Fuente Navarro, 
J. M. de Ia. 

Michigan, glacial drift : Akers, J. 
Lower Peninsula, northern, SaUna 

salt, Silurian : Landes, K. K., 1. 
Michigan basin, Middle Devonian : 

Briggs, L. I., Jr. 
Montana, Bighorn Basin, Tensleep sand· 

stone : Wyo. Geol. Assoc. 
Central and eastern, Mississippian­

Pennsylvanian: Willis, R. P. 
Red Creek oil field : Lowe, H. R. 
Stensvad oil field, Mississippian· 

Jurassic, producing sands : 
Staggs, J. 0. 

Wolf Springs-Delphia area, Alaska 
Bench-Amsden formations, Mis­
sissippian-Pennsylvanian : Ram­
sey, R. D. 

New Mexico, northeastern: Krisle, J. E. 
Sangre de Cristo Mts., southern : 

Panhandle Geol. Soc., 2. 
Southeastern, pre-Simpson forma· 

tiona, Cambrian-Ordovician : 
Barnes, V. E., 1. 

Tucumcari basin: Krlsle, J. E. 
West-central, Pennsylvanian: Kot­

tlowski, F. E., 3; Wengerd, S. A., 
1. 

North America, salt basins: Kerr, P. F., 
4. 

Northwest Territories, Mackenzie Dis­
trict, northwestern : Martin, L. 
J., 1. 

Ohio, Cambrian-Ordovician : Shearrow, 
G. G., 2. 

Oklahoma, eastern, Cambrian-Pennsyl­
vanian : Bercutt, H. 

Harper County: Jordan, L., 3. 
Northwestern, Ordovician-Pennsyl-

vanian: Boler, M. E. 
Southern, pre-Pennsylvanian: Max­

well, R. W. 
Southwestern, Cambrian-Middle Penn· 

sylvanian, groups and forma­
tions: McDaniel, G. A. 
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MAPS-Continued 
Isopach--Con tinned 

Oklahoma-ContlnnE'd 
Woods County, Silurian-Pennsylvani­

an: Bowles, J. P. F. 
Saskatchewan, Qulll Lakes-Qu'Appelle 

area, Dawson Bay formation, 
Devonian : Lane, D. M. 

Three Forks-Bakken sequence, Devoni­
an-Mississippian: Kents, P. 

Tennessee, central, Wells Creek dolo­
mite, Ordovician: Smith, 0., Jr. 

Texas, Delaware-Val Verde basins, Pale­
ozoic formations: Vertrees, C. D. 

Grayson County : Bradfield, H. H., 1. 
Pre-Simpson formations, Cambrian­

Ordovician : Barnes, V. E., 1. 
Scurry-Kent-Borden-Garza Counties, 

Pennsylvanian-Permian forma­
tions : Stafford, P. T. 

Yoakum area, Wilcox formation sub­
marine canyon, Eocene : Hoyt, 
W. V. 

United States, Anadarko basin, north­
ern, Morrow series: Abels, T. A. 

Great Basin, eastern, Cambrian and 
Ordovician : Cohenour, R. E. 

Hugoton embayment-Amarillo uplift, 
Morrow series, Penns.ylvanian : 
Worden, J. A. 

Midcontinent, Cambrian-Pennsylvani­
an formations: Huffman, G. G., 3. 

Mississippian : Moore, C. A. 
South-central, Chattanooga shale: 

Glover, L., 3d. 
Triassic intervals : McKee, E. D. 
Western, Ordovician, generalized: 

Hintze, L. F., 2. 
Phosphoria formation, Permian : 

McKelvey, V. E., 1. 
Utah, Aneth area, Upper Pennsyl­

vanian : Picard, M. D., 2. 
Northeastern, Upper Cretaceous: 

Hale, L.A. 
Northern, Mississippian: Crittenden, 

M.D., Jr. 
Southeastern, Salt Wash member, 

Jurassic: Johnson, H. S., Jr., 2. 
Virginia, southwestern, Upper Mississip­

pian formations: Wilpolt, R. H. 
West Virginia, southern, Mississippian 

formations and Devonian shales : 
Haught, 0. L., 3. 

Southern, Upper Mississippian for­
mations: Wllpolt, R. II. 

Williston basin, Mississippian-Pennsyl­
vanian: Wlllis, R. P. 

Northern, Cambrian-Silurian: Porter, 
J. w. 

Wyoming, Bighorn Basin, Tensleep 
sandstone : Wyo. Gt>ol. Assoc. 

Minnelusa formation, Pennsylvanian­
Permian: Foster, D. I. 

Yukon, northern: Martin, L. J., 1. 
Mineral. 

Alaska, Juneau quadrangle: Lathram, 
lll.H. 

MAPS-Continued 
Mineral--Continued 

Arkansas, Ouachita Mts.: Scull, B. J., 1. 
British Columbia, Salmo area, lead­

zinc: Fyles, J. T. 
California, Lake Elsinore quadrangle: 

Engel, R. L. H. 
Mojave Desert, westerD, collecting: 

Berkbolz, M. F. 
Canada : Canada Dept. Mines and Tech. 

Surveys Mines Br. 
Iron : Canada G. S., 4. 
Molybdenum: Canada G. S., 3. 
Tungsten : Little, H. W. 

Colorado, clay, by counties: Van Sant, 
J.N. 

Iron: Harrer, C. M. 
Colorado Plateau, uranium : Finch, W. 

I., 2. 
Greenland, Werner Bjerge massif: 

Bearth, P. 
Illinois: Ill. Dlv. Indus. Plan. and 

Devel. 
Southern limestone areas: Lamar, 

J. E. 
Kansas, W11baunsee County, construc­

tion materials: Mudge, M. R., 2. 
Maine: Morrlll, P., 3. 

Lewiston sheet : Maine G. S., 2. 
Portland-Bath sheet: Maine G. S., 3. 

Mexico, Chihuahua, manganese: Ayub 
M.,A.R. 

Las Truchas iron district, Michoa­
clin : Mapes Vazquez, E. 

Nonmetallic: Esquivel Morales, J. 
Northern, metallogenic provinces, 

sulfopbile trace elements : Burn­
bam, C. W., 2. 

Michigan, Portage Lake lava series, 
amygdule zones: Stoiber, R. E. 

Minnesota, Cuyuna district, North 
range, iron-formations : Schmidt, 
R. George. 

Mississippi: Mellen, F. F. 
Mississippi Valley, upper, lead-zinc : 

Heyl, A. V., Jr., 1. 
New Brunswick: Smith, J. C. 
New Hampshire: MorrUl, P., 2. 
New Mexico: Northrop, S. A. 

Gypsum : Weber, R. H., 1. 
New York, resources: Luedke, E. M. 
Nova Scotia, Renfrew gold district: 

Stevenson, I. M. 
Oklahoma, Ouachita Mts.: Scull, B. J., 

1. 
Saskatchewan, Amisk-Hanson Lakes 

area : Beck, L. S. 
Northern, Precambrian: Beck, L. S. 

Tennessee : Hardeman, W. D. 
Texas, Terlingua mercury district : 

Yates, R. G. 
United States, aluminum siUcates: 

Grametbaur, A. B. 
Iron : Carr, M. E. S. 
Southwestern, metallogenic provinces, 

sulfophlle trace elements: Burn­
ham, C. W., 2. 
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MAPS-Continued 
Mineral-Continued 

United States-Continued 
Uranium, epigenetic deposits: Finch, 

W. I.,l. 
Utah, Beaver-Millard-Juab Counties: 

Nackowski, M. P., 1. 
Green River-Henry Mtn. districts, 

uranium: Johnson, H. S., Jr., 2. 
Thomas Range fluorite district : 

Staatz, M. H. 
Virginia : Gooch, E. 0. 

Miscellaneous. 
Cross-strata dip bearings, Kansas, Ot­

tawa County, Dakota sandstone: 
Franks, P. C., 2. 

Facies, Utah·Wyoming, Park City in­
terval: Cheney, T. M. 

Fracture patterns, Montana-Wyoming, 
Beartooth Mts. : Spencer, E. W. 

Geochemical, Nova Scotia, northern 
mainland, stream sediments, 
heavy metals: Canada G. S., 
<51-53, 57. 

Geologic structure, Alaska, Adak Island, 
southern, and Kagalaska Island : 
Fraser, G. D., 2. 

Alberta, Lake Athabasca area, photo­
geologic: Godfrey, J. D. 

Arizona, Catalina gneiss, Santa 
Catalina Mts. : Du Bois, R. L., 2. 

Arkansas, Arkansas Valley basin, 
southwestern, photomosaic: Fort 
Smith Geol. Soc. 

Boston Mts. and Arkansas Valley 
areas: Quinn, J. H., 2. 

Washington County, southwestern. 
Jackson, K. C., 2. 

British Columbia, Salmo lead-zinc 
area: Fyles, J. T. 

Colorado, southwestern: Byerly, P. E. 
Gulf of Mexico, continental shelf: 

Atwater, G. I., 1. 
Kansas : Kans. Geol. Soc., 2. 
Mississippi Valley, upper: Heyl, A. 

V., Jr., 1. 
Montana, Granite County, southeast­

ern : Poulter, G. J. 
New Mexico, Lucero region: Wengerd, 

S. A., 1. 
Ocate area, photogeologlc: Bogart, 

L.E. 
Oklahoma, Love-Carter Counties, pre­

A,tokan : Reed, B. K. 
Pennsylvania, southwestern : Dutcher, 

R. R. 
Utah, Slab Canyon anticline: Lewis, 

D.W. 
Southeastern: Byerly, P. E. 
Wasatch Mts., faults: Baker, A. A. 

Vermont, Mt. Mansfield quadrangle: 
Christman, R. A., 2. 

St. Johnsbury quadrangle: Hall, 
L.M. 

Wisconsin, southwestern, lead-zinc 
district: Heyl, A. V., Jr., 1. 

MAPs-Continued 
Miscellaneous-Continued 

!Geologic structure-Con tlnued 
Wyoming, Bighorn Mts., central, 

Precambrian : Osterwald, F. W ., 
2. 

Tongue River area, Bighorn Mts., 
joints: Osterwald, F. W., 2. 

Glacial, Alberta, Sturgeon Lake area, 
Wisconsin lee-front positions : 
Henderson, Eric P., 2. 

Illinois, south-central and southwest­
ern : Leighton, M. M. 

Michigan, Lower Peninsula, northern: 
Zumberge, J. H., 2. 

Minnesota, Cook County : Grout, F. F. 
Ohio, Madison County: Norris, S. E., 

1. 
Lithofacies, Alberta, Nisku formation, 

Devonian : Hargreaves, G. E. 
Alberta, southern, Lower Cretaceous: 

Glaister, R. P. 
Winterburn-Wabamun groups, De­

vonian: Sutterlin, P. G. 
Arkansas, northern, pre-Atoka : Fre­

zon, S. E. 
Kansas, western, Kearny formation, 

Pennsylvanian : McManus, D. A. 
Manitoba, southern, Ordovlcian-Sllu­

rian: Andrlchuk, J. M., 1. 
Southwestern, Mississippian : Mc­

Cabe, H. R. 
Michigan, Michigan basin, Middle 

Devonian : Briggs, L. I., Jr. 
Texas, Frio formation, Oligocene-Mio­

cene, upper gulf coast : Houston 
Geol. Soc. 

United States, Anadarko basin, 
northern, Morrow series: Abels, 
T. A. 

Triassic intervals: McKee, E. D. 
Utah, southeastern, Salt Wash mem­

ber, Jurassic: Johnson, H. S., 
Jr., 2. 

Lithologic and distribution, United 
States, eastern, Upper Triassic: 
McKee, E. D. 

Radioactivity, United States, northern 
Great Plains, Pierre shale: Kep­
ferle, R. C. 

Sallnity, Williston basin, Cambrian-
Silurian, formation fluids : 
Porter, J. W. 

OH and gas. 
Alberta : Canada G. S., 1. 
Arizona : Stipp, T. F. 
British Columbia, northeastern : Can­

ada G. S., 1. 
Illinois : Ill. Div. Indus. Plan. and 

De vel. 
KaD.JSas : Hambleton, W. W., 1. 

Southwestern, Mississippian : Veroda, 
v. J. 

Kentucky, Breathitt County: Nosow, 
E.,l. 

Larue County: Crawford, T. ~ •• 1. 
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!4APB--Contlnued 
Photogeologi~Continued 

Kentucky-Continued 
Muhlenberg County: Rose, W .. D., Jr. 
Taylor County: Crawford, T. J., 2. 

Louisiana : Coignet, G. 0. 
!4anitoba, western : Canada G. S., 2. 
Mexico : Petr6leo Interamerlcano. 

Isthmus of Tehuantepec, fields: In­
ternat. Geol. Cong. Mexieo. 

Mississippi : Mellen, F. F. 
New Mexico, northeastern, shows: 

Foster, R. W., 2. 
New York, eastern and central, gas wells 

and deep wells : Kreidler, W. L. 
North Dakota, Nesson antlcUne: N. 

Dak. Geol. Soc., 1. 
Oklahoma, Harper County: Jordan, L., 

8. 
Southern, oll fields : Ardmore Geol. 

Soc. 
Pennsylvania, northeastern, ga.s wells 

and deep wells: Kreidler, W. L. 
Saskatchewan: Canada G. S., 2. 
South Dakota, test holes : Agnew, A. F., 

3. 
Texas, Cochran-Hockley Counties: 

Phifer, R. L., 1. 
Fredericksburg fields: Sandidge, J. R. 
Kent County : Phifer, R. L., 2. 
Mitchell County: Phifer, R. L., 3. 
Northern, Strawn fields: Dickinson, 

R. 
Scurry County: Phifer, R. I,,, 4. 
Stuart City gas field: Montgomery, 

P. A., Jr. 
West Virginia, Doddridge-Harrison 

Counties: Haught, 0. L., 2 .. 
Southern: Haught, 0. L., 3. 

Paleogeographic. 
British Honduras, Pliocene-Recent: 

Wright, A. C. S. 
Colorado, Cretaceous, Lower : Haun, 

J.D., 1. 
Sangre de Cristo Mts., Pennsylvanian­

Permian : Bolyard, D. W. 
Colorado Plateau, Paleozoic-Pleistocene: 

Brigham Young Univ. Dept. 
Geology, 

Mexico, Jurassic, Lower to Callovian : 
Erben, H. K., 1. 

Veracruz basin, Eocene-Miocene for­
mations: Fuente Navarro, J. M. 
de Ia. 

Michigan, Michigan basin, Middle De· 
vonian : Briggs, L. I., Jr. 

Minnesota, epeiric seas, Cambrian­
Devo.nlan, Cretaceous : Ahlquist, 
G. R., 4. 

Photogeologic. 
Arizona, Hurricane CIUfs-2 NW quad­

rangle : Pomeroy, J. S. 
Colorado, Coach Creek quadrangles : 

Hackman, R. J ., 1, 2. 
Delta quadrangle : Marshall, C. H., 1. 

CS94626.--.61.--..ao 

MAPs--Continued 
PhotogenologW-Con tinned 

,Colorado--Continued 
Norwood-1 quadrangle: Marshall, 

C. H., 2. 
Yellow Jacket quadrangle: Hackman, 

R.J., 3. 
New Mexico, Ocate area, structure: 

Bogart, L. E. 
Utah, Coach Creek quadrangles : Hack­

man, R. J.,1, 2. 
Desert Lake-4 quadrangle: Marshall, 

C. H., 3. 
Mt. Ellen-4 quadrangle : He1Jnph111, 

W.R.,1. 
Notom quadrangles: Hemph1ll, W. R., 

2, 3. 
Wyoming, Crooks Creek quadrangles : 

Marshall, C. H., 4, 5. 
Flat Top Mtn. NE quadrangle: Olson, 

A. B. 
Split Rock SW quadrangle : Marshall, 

C.H.,6. 
Physiographic. 

Alaska, Big Delta area : Lindholm, G. F. 
Cook Inlet area, upper, diagram : 

M11ler, R. D., 1. 
Matanuska Valley : Stump, R. W. 

Arizona : Wilson, Eldred D., 4. 
Southeastern, pediments: Tuan, Y.-F. 

Atlantic Ocean, floor: Heezen, B. C., 2. 
Hudson submarine canyon : Heezen, 

B. C., 2. 
California, Los Angeles, Pacific Pali­

sades area, landslides : MeGlll, 
J. T., 1. 

San Joaquin Valley, units: Davis, 
G. H.,1. 

Coastal landforms, world: MeGill, J. T., 
2. 

El Salvador: Gierloff-Emden, H.-G., 1. 
Lempa-Jiboa Rios coastal area: Gler­

loff-Emden, H.-G., 2. 
Illinois : Ill. Div. Indus. Plan. and 

De vel. 
Labrador, central, glacial: Henderson, 

Erie P., 1. 
Landform, preparation : Raisz, E. J. 
Louisiana, chenier plain: Byrne, J. V.; 

Gould, H. R., 2. 
Sabine Lake area, entrenched valleys, 

Pleistocene : Gulf Coast Assoc. 
Geol. Socs. 

Mexico: Raisz, E. J. 
Arrecife Alacran, Banco de Campeche : 

Kornicker, L. S., 1. 
Michigan, Red Cedar River basin, glacial 

features and drainage: Stlllwell, 
H. D. 

Montana, Glacier National Park : Ross, 
C. P., 1. 

New Mexico, northeastern: Foster, 
R.W.,2. 

Sacramento Mts., major features : 
Motts, W. S., 1. 

North Dakota, provinces: Powell, J. :m. 
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MAPS-Continued 
Physiographic--Con tlnued 

Northwest Territories, Arctic Archipel­
ago : Fortier, Y. 0. 

Great Slave and Trout River areas, 
glacial: Douglas, R. J. W., 1. 

Keewatin District, southern, glacial: 
Lee, H. A., 1. 

King William Island-Adelaide Penin­
sula : Fraser, J. K., 1. 

Ohio, glacial features, Wisconsin stage: 
Goldthwait, R. P., 1. 

Ontario, Lindsay-Peterborough area, 
glacial features: Canada G. S., 6. 

Oregon : Baldwin, E. M., 1. 
Quebec, central, glacial: Henderson, 

Eric P., 1. 
Tennessee, Central Basin, regions : De­

Selm, H. R. 
Dyersburg quadrangle : Schreurs, 

R.L. 
Texas, Sabine Lake area, entrenched 

valleys, Pleistocene : Gulf Coast 
Assoc. Geol. Socs. 

Shorelines, gulf and bay : LeBlanc, 
R. J. 

United States, east of Rocky Mts., 
glacial: Flint, R. F. 

Provinces: Shimer, J. A. 
Utah: Brigham Young Univ. Dept. 

Geology. 
San Juan Canyon area: Cooley, M. 

E.,2. 
Wasatch-Uinta Mts. junction, geo­

morphic elements: Threet, R. 
L., 1. 

Washington, eastern, channeled scab­
land, glacial : Bretz, J H., 1. 

Wyoming, Green River basin: Van 
Couvering, M. 

Wasatch-Uinta Mts. junction, geo­
morphic elements : Threet, R. 
L., 1. 

Structure contour. 
Alaska, Cape Simpson area : Robinson, 

F.M.,3. 
Square Lake anticline, Cretaceous : 

CGllins, F. R. 
Wolf Creek anticline, Cretaceous: 

Collins, F. R. 
Alberta, Bellshill Lake oil field, Lower 

Cretaceous formations: Rudolph, 
J.C. 

McMurray area: Carrigy, M.A., 1. 
Watino district, bedrock surface: 

Henderson, Eric P., 2. 
Arizona, House Rock Spring SE quad­

rangle, Kaibab limestone, Per­
mian: Wells, J. David. 

Parla Plateau NE quadrangle: Peter­
sen, R. G., 1. 

California, Buena Vista oil and gas 
field: Borkovich, G. J. 

Canfield Ranch oil and gas field : 
Matthews, J. F., Jr. 

MAPs-Continued 
Structure contour-Continued 

Colorado, Cortez SW quadrangle, Man­
cos shale base, Cretaceous : 
Ekren, E. B., 1. 

Little Cone quadrangle : Bush, A. 
L.,2. 

Moqui SE quadrangle: Ekren, ;m. 
B., 2. 

Moqui SW quadrangle, Mancos shale 
base, Cretaceous : Houser, F. 
N.,2. 

Sentinel Peak NE quadrangle : Ekren, 
E.B.,3. 

Gulf Coastal Plain, southern, Cretace­
ous-Quaternary: Williamson, J. 
D.M. 

Illinois, Chicago region: Suter, M. 
Cooks Mills area, Mississippian 

formations: Whiting, L. L. 
Cumberland-Coles-Douglas Countleil, 

Pennsylvanian coals and pre­
Pennsylvanian erosion surface: 
Clegg, K. E. 

Indiana, south-central, Devonian and 
Mississippian : Melhorn, W. N., 2. 

Kansas : Jewett, J. M. 
Abilene anticline area: Shenkel, C. 

w.,Jr. 
Lansing group, Pennsylvanian : Mer­

riam, D. F., 1. 
South-central, lola limestone, Penn­

sylvanian : Schulte, G. S. 
Southeastern, Mississippian : Mer­

riam, D. F., 2. 
Kentucky, eastern, Upper Mississippian 

formations: Wilpolt, R. H. 
Louisiana, Erath member of Anahuac 

formation, Oligocene or Miocene: 
Goheen, H. C. 

Southern, post-Oligocene forami-
niferal zones : Crouch, R. W. 

Manitoba, southwestern, Mississippian: 
McCabe, H. R. 

Missouri, Precambrian : Grenia, J. D. 
Montana, Bighorn Basin, Tensleep sand­

stone : Wyo. Geol. Assoc. 
Black Hllls: Mapel, W. J., 3. 
Central, Amsden dolomite, Pennsyl­

vanian: Todd, D. F. 
Red Creek oil field : Lowe, H. R. 
Sweetgrass arch, southern, Madison 

formation, Mississippian: Grlbl, 
E. A., Jr. 

Nebraska, Clay County, Cretaceous and 
base of Pleistocene : Keech, C. 
F.,1. 

New Jersey, Cape May County, south­
ern, Kirkwood formatien, Mio­
cene, and base of Pleistocene : 
Gill, H. E. 

New York, Dryden-Harford quad­
rangles : Sutton, R. G., 2. 
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MAPS-Continued 
Structure contour-Continued 

North Dakota, Antelope oil field: Fol­
som, C. B., Jr. 

Northern, and adjacent area:s, Madi­
son group, Mississippian: Fish, 
A.R. 

Square Buttes coal field, Hagel coal 
bed, Tertiary : Johnson, W. 
D., Jr. 

Ohio, bedrock surface: Cummins, J. W. 
Cambrian formations: Shearrow, G. 

G., 2. 
Madison County, bedrock and New­

burg zone, Silurian(?) : Norris, 
S. E., 1. 

Oklahoma, Cambrian-Ordovician : Ber­
cutt, H. 

Creek County, Woodford shale: Oakes, 
M. C. 

Garvin County, Deese group, Penn­
sylvanian: Gunter, C. E. 

Harper County: Jordan, L., 3. 
Northwest Butner oil field area.: 

Duck, J. H., Jr. 
Northwestern, Ordovician-Pennsyl-

vanian: Boler, M. E. 
Southern, oil fields : Ardmore Geol. 

Soc. 
Woods County, Ordovician-Pennsyl­

vanian: Bowles, J. P. F. 
Ontario, southwestern, Precambrian 

surface: Sanford, B. V. 
Saskatchewan, Quill Lakes-Qu'AppHlle 

area, Dawson Bay formation, 
Devonian : Lane, D. M. 

South Carolina, Coastal Plain, pre-Cre­
taceous surface, generalized: 
Siple, G. E., 1. 

South Dakota, north-central: Petsch, 
B. C., 3. 

Tennessee, Dyersburg quadrangle, Eo­
cene bedrock : Schreurs, R. L. 

Texas, Cochran-Hockley Counties : 
Phifer, R. L., 1. 

Delaware basin, Delaware lime: 
Kuhn, P. J. 

Devils River uplift: Flawn, P. T., 2. 
Horseshoe atoll, reef limestone top, 

Pennsylvanian-Permian : Burn­
side, R. J., 1. 

Karnes County area, Jackson group, 
Eocene : Eargle, D. H., 1. 

Kelly anticline, Georgetown lime­
stone, Cretaceous: West Texas 
Geol. Soc. 

Kent County: Phifer, R. L., 2. 
Medina County, base of Grayson 

shale, Cretaceous : Holt, C. L. R., 
Jr. 

Mitchell County: Phifer, R. L., 3. 
Pandale anticline: Vinson, M. C. 
Pheasant-Francitas area, Frio forma-

tion, Oligocene: Walters, J. E. 
Rasberry oil field : Swanson. R. L. 

MAPs-Continued 
Structure contour-Continued 

IT'exas-Contlnued 
Scurry County : Phifer, R. L., 4. 
Scurry-Kent-Borden-Garza. Counties, 

Pennsylvanian-Permian forma­
tions: Stafford, P. T. 

Winkler County : Garza, S. 
United States, Anadarko basin, north­

ern, top of Morrow series : Abels, 
T. A. 

Midcontinent, Mississippian : Moore, 
c. A. 

Utah, Aneth area, Upper Pennsylvan­
ian : Picard, M. D., 2. 

West Portal-Soldier Summit area, 
Flagstaff limestone, Eocene : 
Walton, P. T. 

Virginia, southwestern, Upper Mississip­
pian formations : Wilpolt, R. H. 

West Virginia, Doddridge-Harrison 
Counties, Greenbrier limestone, 
Mississippian: Haught, 0. L., 2. 

Southern, Berea sandstone, Mississip­
pian: Haught, 0. L., 3. 

Upper Mississippian formations : 
Wilpolt, R. H. 

Williston basin, northern, Cambrian­
Silurian: Porter, J. W. 

Southern, Piper formation, Jurassic: 
Sandberg, D. T. 

Wisconsin, southwestern, lead-zinc dis­
trict : Heyl, A. V., Jr., 1. 

Wyoming, Bighorn Basin, Tensleep 
sandstone : Wyo. Geol. Assoc. 

Black Hills: Mapel, W. J., 3. 
Tectonic. 

Arizona: Wilson, Eldred D., 4. 
Jerome area : Wilson, Eldred D., 4. 
Mohave County, northwestern: Wil­

son, Eldred D., 4. 
Tombstone area : Wilson, Eldred D., 

4. 
Arkansas, Ouachita Mts.: Miser, H. D. 
British Columbia, Cordillera, paleotec­

tonic: White, W. Harrison. 
Vernon area: Jones, A. G. 

Colorado Plateau, Paradox basin: 
Jonesb, R. W. 

El Salvador: Gierloff-Emden, H.-G., 1. 
Mexico, Rio Grande embayment: South 

Texas Geol. Soc. 
Saltillo area, Coahuila, Parras basin : 

W eidie, A. E. 
Sierra Madre Oriental, Torre6n to 

Monterrey: South Texas GeoL 
Soc. 

Montana, northwestern : McMannis, W. 
J. 

Western: Poulter, G. J. 
New Mexico, northeastern: Panhandle 

Geol. Soc., 2. 
North America, Cordtlleran region: 

Wisser, E. H. 
Sketch: Thoro, W. T., Jr. 
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MAPS-Continued 
Tectonio-Conttnued. 

Northwest Territories, Mackenzie Dis­
trict, northwestern : Martin, L. 
J., 1. 

Oklahoma, Ouachita Mts.: Miser, H. D. 
Texas, northern: Russell, H. A. 

Trans-Pecos segment of Ouachita 
structural belt: Flawn, P. T., 2. 

United States, Ouachita structural 
belt, Alabama-Texas: Flawn, P. 
T., 1. 

Southwestern, lineaments: Mayo, 
E. B., 1. 

Triassic, paleotectonic : McKee, E. D. 
Utah, central: Proctor, P. D., 2. 

Daggett County : Ritzma, H. R., 2. 
Green River-Henry Mtn. districts : 

Johnson, H. S., Jr., 2. 
Uinta Basin: Van Couvering, M. 

Vermont, St. Johnsbury quadrangle: 
Hall, L. M. 

Yukon, northern: Martin, L. J., 1. 
MARBLE. 

California, Crestmore area, contact 
metamorphism of magnesian 
limestones: Burnham, C. W., 1. 

Puerto Rico: Cadilla, J. F., 1. 
Vermont, Rutland area: Bain, G. W. 

MARL. 
Minnesota, deposits : Schwartz, G. M., 1. 

Rapid chemical analysis : Goldich, 
s. s., 2. 

Origin and characteristics : Thiel, G. 
A., 1. 

South Carolina, Charleston area, Ter­
tiary : Malde, H. E., 1. 

MARYLAND. 
Economic geology, 

Chromlte, early mines: Pearre, N. C. 
Geologic maps. 

Beaverdam Creek basin: Rasmussen, 
W.C.,l. 

Wilmington complex: Ward, R. F. 
Ground water. 

Beaverdam Creek basin : Rasmussen, 
W.C.,l. 

Historical geology. 
Aquia formation, Paleocene ( ?) age and 

correlations: Page, R. A., 1. 
Baltimore-Washington, D.C., area, base­

ment ages: Wetherill, G. W. 
Beaverdam Creek basin, Tertiary-Qua­

ternary: Rasmussen, W. C., 1. 
Potomac group, Cretaceous : Carroll, 

D.,6. 
Formations, validity, spores and pol­

len: Penny, J. S. 
Mineralogy. 

Potomac group, redox depositional en­
vironment: Carroll, D., 6. 

Wllmington complex: Ward, R. F. 

MARYLAND-Continued 
Paleontology. 

Foraminifera, Aquia formation, Paleo­
cene(?), lists and correlations: 
Page, R. A., 1. 

Brightseat formation, Paleocene : 
Page, R. A., 2. 

Mollusks, Miocene: Oleksyshyn, J. 
Pelecypods, Chesapeake Bay, Miocene, 

cf. Europe : Mongln, D. 
Spores and pollen, Potomac group, Cre­

taceous, nonmarine, formations, 
validity: Penny, J. S. 

Trilobites, Conococheague-Frederick-
Grove limestones, Cambrian : 
Rasetti, F. R. D. 

Petrology. 
Marcellus shale, Cumberland area, car­

bonate concretions, origin: Nor­
wood, E. M., Jr. 

Potomac River Gorge below Great Falls, 
crystalllne rocks: Reed, J. C., Jr. 

Wilmington complex, petrography and 
origin: Ward, R. F. 

Physical geology. 
Watts Branch, Montgomery County, 

erosion of cohesive bank: Wol­
man, M.G., 1. 

Wllmlngton complex, foliation and lin­
eation: Ward, R. F. 

Physiographic geology. 
Beaverdam Creek basin: Rasmussen, 

W.C.,l. 
MASSACHUSETTS. 

Engineering geology, glacial and bed­
rock : Currier, L. w. 

Seismic studies, Buzzards Bay : Bunce, 
E. T. 

Areas described. 
Wllmlngton to Charles River burled­

valley area: Chute, N. E. 
Economic geology. 

Sand and gravel, Wilmington quad­
rangle : Castle, R. 0. 

Geologic maps. 
Mystic Lakes-Fresh Pond burled-valley 

area : Chute, N. E. 
Shelburne Falls quadrangle, surficial : 

Segerstrom, K. 
Wilmington quadrangle, surficial : Cas­

tle, R. 0. 
Ground water. 

Blackstone and Ipswich drainage basins, 
supply problems: Upson, J. E., 
2d. 

East Providence quadrangle, map : 
Allen, W. B., 2. 

Shelburne Falls quadrangle : Seger­
strom, K. 

Historical geology. 
Boston Basin, Recent changes of level: 

Barghoorn, E. S. 
Cape Cod, Barnstable Marsh, pollen 

analyses, postglacial climate, age, 
sea-level changes: Butler, P. 
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M.ABSACHUSETTB-Contfnued 
Historical geology-Continued 

Fresh Pond buried-valley area, glacial : 
Chute, N. E. 

Martha's Vineyard, late Pleistocene 
pollen sequence: Ogden, J. G., 3d. 

Provincetown area, Quaternary, geo­
morphic: Smith, H. T. U. 

Shelburne Falls quadrangle, Quater­
nary : Segerstrom, K. 

Wilmington quadrangle, Pleistocene : 
Castle, R. 0. 

Paleontology. 
Man, Bull Brook site, radiocarbon 

dates : Byers, D. S. 
Pollen profiles, Martha's Vineyard, late 

Pleistocene: Ogden, J. G., 3d. 
Petrology. 

Narragansett intermontane basin, Penn­
sylvanian : Towe, K. M. 

Salem area, granite-syenite complex, 
crystallization history: 'l'oulmin, 
P., 3d. 

Physiographic geology. 
Barnstable Marsh : Redfield, A. e., 2. 
Cape Cod, outer beaches, storm effects : 

Zeigler, J. M., 2. 
Provincetown area, dunes: Smith, 

H. T. U. 
Shelburne Falls quadrangle : Seger­

strom, K. 
MEANDERS. 

Crossbedding: Wright, M. D. 
Mississippi Valley, lower, environments 

of deposition : Kolb, C. R. 
Virginia, Shenandoah River, North 

Fork, intrenched, structural con­
trol: Hack, J. T., 1. 

MERCURY. 
California, origin of deposits, relation 

to froth veins including oil : 
Bailey, E. H., 2. 

Cinnabar and metacinnabar, origin, 
stability relations: Dickson, 
F.W. 

Resources: Bailey, E. H., 1. 
Schuetteite, origin: Bailey, E. H., 3. 
Texas, Terlingua district: Yates, R. G. 

MESOZOIC. Bee also Cretaceous; Jurassic; 
Paleontology, Me3ozoic; 'l~riassic. 

British Columbia, Atun area : Aitken, 
J.D., 1. 

Central : Tipper, H. W. 
Nechako River area, Takla and Haz­

elton groups: Tipper, H. W. 
California, Soda Mts., northeastern : 

Grose, L. T. 
Mexico, Saltillo-Galeana area, Coahuila­

Nuevo L~n : South Texas Geol. 
Soc. 

New Mexico, northeastern, nomencla­
ture revision : Griggs, R. L. 

Union County : Baldwin, B. 
Yukon, aouth-eentral, tectonic• : Wheel­

er, 1. 0. 

METALLIC MINERALS. See also Sulfides j the 
more important minerals. 

British Columbia: British Columbia 
Dept. Mines, 1. 

Mexico, Guanajuato district, mineraliza­
tion: Gonzalez Reyna, J., 2. 

Northern, metallogenic provinces, 
sulfophlle trace elements : Burn­
ham, C. W., 2. 

Mineragraphy : Cameron, E. N. 
Ore and gangue, stablllty relations, 

thermochemical data : Holland, 
H. D. 

Ore-forming fiuid, sulfide solublllty in 
aqueous solutions : Czamanske, 
G. K. 

Prospecting techniques, review: Hoy, 
R. B. 

Translocation by podzollzatlon: Cate, 
R. B., Jr. 

United States, Basin and Range prov­
ince, porphyry relations: String­
ham, B. F., 1. 

Southwestern, metallogenic provinces, 
sulfophile trace elements : Burn­
ham, C. W., 2. 

Utah, Beaver-Millard Counties: Nackow­
ski, 1\f. P., 1. 

METALS. See also Elements. 
Exploration, lake-bottom sampling 

through ice: Read, W. F. 
Meteorites, chondritlc, metal particles, 

mineragraphy: Urey, H. C., 1. 
Natural compounds in hypogene de­

posits: Butler, B. S. 
Nova Scotia, northern mainland, stream 

sediments, heavy, map: Canada 
G. S., 57. 

Provinces and ores, classification, pos­
sible origin: Sullivan, C. J., 1. 

Questions answered : Pearl, R. M. 
METAMORPHIC ROCKS. Bee also Rock descrip­

tions ; the more common rocks. 
Alaska, Chichagof Island, northwestern : 

Rossman, D. L., 2. 
California, Crestmore area, magnesian 

limestones, progressive metaso­
matism: Burnham, C. W., 1. 

Poe Tunnel, petrography: Lydon, P. 
A., 1. 

Soda Mts., roof pendants: Grose, 
L. T. 

Valley Ford area, glaucophane 
schists : Bloxam, T. W. 

Colorado, Hall Valley area, Front 
Range, Precambrian sedimentary, 
unconformable series: Wahl­
strom, E. E. 

Connecticut, Roxbury quadrangle : 
:Gates, R. M. 

Cuba, Sierra de Trinidad : Hlll, P. A. 
Delaware, Wilmington complex: Ward, 

R. F. 
Elementa, geochemical d1Jtr1bution : 

Green, J., 1. 
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METAMORPHIC ROCKS-Continued 
Granofels, definition: Goldsmith, R. 
Greenland, Nathorsts Land: Zweifel, H. 
Guatemala, Antillean Cordillera core, 

regional albitization: Ljunggren, 
P. 

Idaho, Gem monzonite stocks area : 
Crosby, G. M. 

Orofino area, kyanlte-garnet gedritlte 
and associated rocks: Hietanen, 
A.M. 

Manitoba, Elbow-Heming Lakes area, 
Precambrian: McGlynn, J. C. 

Island Lake series, Precambrian : 
Quinn, H. A. 

Oxford House-Knee Lake area, Pre­
cambrian: Barry, G. S., 2. 

Maryland, Potomac River Gorge below 
Great Falls : Reed, J. C., Jr. 

Metasomatic, textural features: Good­
speed, G. E., 1. 

Mexico, Las Truchas iron district, Micb­
oacan: Mapes VAzquez, E. 

Michigan, Lake Mary quadrangle, Pre­
cambrian: Bayley, R. W., 1. 

New Mexico, Big Burro Mts., northern: 
Hewitt, C. H. 

New York, Adirondack area, magnetic­
oxide assemblages, relation to 
lithology and magnetism : Bals­
ley, J. R., Jr., 1. 

Southeastern, stratigraphic relations: 
Prucha, J. J. 

Newfoundland, Fleur de Lys area: 
Canada G. S., 42. 

North Carolina, Albemarle-Denton 
quadrangles : Carolina Geol. Soc. 

Raleigh area : Geol. Soc. America 
Southeastern Sec., 1. 

Northwest Territories, Baft'in Island, 
Cumberland Sound area : Canada 
G. S., 7. 

Baft'in Island, Foxe Peninsula, east­
ern : Canada G. S., 31. 

Ontario, Cardift'-Faraday Townships : 
Hewitt, D. F. 

Glamorgan - Monmouth Townships, 
nepheline-bearing : Gittins, J., 2. 

Southeastern, emplacement of grani­
tic plutons: Saba, A. K., 2. 

Pennsylvania, Bucks County : Freed­
man,J. 

Conestoga limestone, Hanover area, 
low-grade, calcite petrofabrics : 
Nickelsen, R. P. 

Quebec, Hazeur-Druillettes area : De­
land, A. N. 

La Grande-Lac Bienville area : Can­
ada G. S., 23. 

Mt. Wright area: Canada G. S., 33. 
Quebec and Gasp~ groups, Cambrian­

Devonian, Weedon Lake area: 
Duquette, G. 

Questions answered : Pearl, R. M. 
Reactions and facies : Fyfe, W. S., 1. 

METAMORPHIC ROCKS-Continued 
Rhode Island, Providence quadrangle : 

Quinn, A. W. 
Saskatchewan, Milliken Lake area : 

Canada G. S., 61. 
Wapus Bay area, Precambrian : 

Cheesman, R. L. 
Standard mineral associations, claslilifi­

cation : Barth, T. F. W. 
Vermont, Mt. Mansfield quadrangle: 

Christman, R. A., 2. 
Virginia, Floyd County, Precambrian­

Cambrian, origin: Dietrich, R. V. 
Potomac River Gorge below Great 

Falls: Reed, J. C., Jr. 
Washington, Entiat Mts., quartz diorite 

complex, granitization: Crowder, 
D. F. 

Glacier Peak quadrangle : Ford, A. B. 
Wyoming, Beartooth Mts., Gardner 

Lake area, structures and gran1-
tization: Harris, R. L., Jr. 

Bighorn Mts., Precambrian : Oster­
wald, F. W., 2. 

METAMORPHISM. 8ee also Granitlzatlon ; 
Uydrotbermal alteration. 

Alaska, Juneau area, Cairn Ridge crys­
talline schists : Forbes, R. B., 1. 

Appalachians, southern, major events, 
absolute ages : Long, L. E., 2. 

Arkansas, Ouachita Mts.: Miser, H. D. 
Basalt-eclogite transformation, Mohoro­

vici~ discontinuity : Lovering, 
J. F., 2. 

Base-metals deposits, relations to sur­
rounding shales : Barnes, H. L., 
2. 

British Columbia, Atlin area : Aitken, 
J.D., 1. 

Salmo lead-zinc area: Fyles, J. T. 
California, Valley Ford area, glau­

cophanizatlon of eclogites and 
graywackes: Bloxam, T. W. 

Colorado, Hall Valley area, Front 
Range, Precambrian: Wahlstrom, 
E. E. 

Connecticut, Roxbury quadrangle: 
Gates, R. M. 

Contact, temperatures outside intru­
sive sheet: Jaeger, J. C. 

Delaware, Wilmington complex: Ward, 
R. F. 

Georgia, Culloden area, metadolerites, 
coronas : Hurst, V. J., 2. 

.Graves Mtn.: Hurst, V. J., 1. 
Heat-pressure reactions in metamorphic 

differentiation: Bennington, K. 
o. 

Idaho, Elk City region : Reid, R. R., 1. 
Interfacial free energy in crystalliza­

tion: DeVore, G. W., 2, 
Iron oxides and silicates, redox re­

actions, natural and experi­
mental : Eugster, H. P., 1. 

Itablrite, origin : Park, C. F., Jr. 
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Labrador, Wabush Lake district:, iron­
formation: Knowles, D. l\f. 

Mexico, Naica mining district, Chihua­
hua: Stone, J. G., 2d. 

Michigan, Iron County, regional, effects 
on West Kiernan sill: Bayley, 
R. W., 2. 

Lake Mary quadrangle, Precambrian, 
contact and regional: Bayley, 
R. W., 1. 

Montana, Idaho bathollth border zone, 
Lolo Pass area: Leischner, L. 
M., 2. 

New Mexico, Valles Mts., Pliocene 
sediments, fusion by andesite in­
trusion : Bailey, R. A. 

Newfoundland, eastern, Gander Lake 
group : Jenness, S. E., 2 

Northwest Territories, Yellowknlfe dis­
trict: Boyle, R. W., 2. 

Oklahoma, Ouachita Mts. : Miser, H. D. 
Ontario, Kalladar area, granite pebbles 

in conglomerate: Walton, M. S., 
Jr. 

Wanipltei and Crocan Lake areas, 
kyanite: Pearson, W. J., 2. 

Quebec, Wabush Lake district, iron­
formation: Knowles, D. M. 

Reactions and facies : Fyfe, W. S., 1. 
Regional, mesozonal and epizonal stand­

ard mineral norms: Bartb, T. F. 
w. 

Rhode Island, Carolina-Quonocbontaug 
quadrangles : Moore, G. E., Jr. 

Providence quadrangle: Quinn, A. W. 
Utah, Little Cottonwooo stock, zones : 

Burge, D. L. 
Vermont, Elizabeth copper mine, alter­

ation stages: Howard, P. F. 
St. Johnsbury quadrangle: Hall, 

L.M. 
Washington, Shuksan belt, facies: 

Misch, P. H. 
METASOMATISM. See also Granitizatlon ; 

Hydrothermal alteration. 
California, Crestmore area, magnesian 

limestones, progressive : Burn­
ham, C. W., 1. 

East Shasta copper-zinc distrlct, al­
bitization: Albers, J. P. 

Hydrothermal alteration: Schwartz, 
G. M., 2. 

Interfacial free energy in crystalliza­
tion: DeVore, G. W., 2. 

Minnesota, Biwabik iron-formation, 
Eastern Mesabi district : Gun­
dersen, J. R. N., 1, 2. 

Montana, Boulder batholith, perthlte 
origin by replacement of plagio­
clase : Robertson, F. S. 

Ontario, Nemegosenda alkaline complex: 
Temple, A. K. 

Ottawa area, iron deposits, Eh-pH 
data: Machamer, J. F. 

METASOMATISM-Continued 
Processes, local phase equilibrium : 

Thompson, J. B., Jr., 1. 
Utah, Mineral Range pluton, inclusions : 

Condie, K. C. 
Vermont, Elizabeth copper mine, dif­

fusion: Howard, P. F. 
METEOR CRATERS. See Craters. 
METEORITES. See also Tektites. 

Achondrite, remanent magnetism and 
mineral composition, position in 
primary body: Lovering, J. F., 3. 

Ages, alpha- cf. beta-decay rates : Dicke, 
R. H. 

Argon-39 and tritium : Fireman, E. L. 
California, Goose Lake iron: Ferry, P. 

Miocene dust: Skolnick, H., 3. 
Carbo iron, cosmic-ray potassium age: 

Marshall, R. R. 
Chemistry and mineralogy, reduction 

hypothesis, origin from disrupted 
planet : Ringwood, A. E., 5. 

Chondrites, composition, cf. Earth : 
MacDonald, G. J. F., 1. 

Metal particles, mineragraphy: Urey, 
H. C., 1. 

Origin, petrography: Wood, J. A., 
Jr. 

Colorado, Washington County iron, 
cosmogenic noble gases : Schaef­
fer, 0. A., 1. 

Composition and age methods: Beiser, 
A., 2. 

Elements, abundances : Suess, H. E. 
Geochemical distribution: Green, 

J., 1. 
Heavy: Reed, G. W., Jr., 2. 

General: Urey, H. C., 2. 
Georgia, Waycross area, questionable, 

unusual composition: Holland, 
W.A.,Jr. 

Iron, helium-3 and -4 distribution in 
Carbo meteorite : Hoffman, J. H. 

Metallography, aerodynamic heating 
effects: Maringer, R. E., 2. 

Phase equilibria, system Fe-Ni-S : 
Clark, S. P., Jr., 2. 

Potassium-40, cosmogenic : Honda, M. 
New Mexico, Grant iron, Widmansti!.t­

ten structure : Maringer, R. E., 1. 
Meteoritic dust, Jurassic : Erskine, 

w. s. 
Origin: Urey, H. C., 2. 

Temperature-pressure estimates with­
in parent body: Lovering, J. 
F., 1. 

Parent body, silicate mantle, cf. Earth: 
Lovering, J. F., 2. 

Questions answered : Pearl, R. M. 
Radioactivation analysis, cosmic abun­

dances and age: Reed, G. W., 
Jr., 1. 

South Dakota, McMurchle aerolite: 
Martin, H. 
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METEOBITES--Contlnuedt 
Stone, bismuth-tha111um-mercury con­

tent, neutron-activation analy­
sts: Ehmann, W. D. 

Rubidium-strontium ages: Gast, P. 
w.,a. 

Thorium content, neutron-activation 
analysis: Bate, G. L. 

Surficial pitting, airflow patterns : Wil­
liams, D. T. 

Towson collection, Cleveland Museum 
of Natural History : Snow, D. 

Troilite nodules, element abundances: 
Nichiporuk, W. 

MEXICO. 
Bibliography, Islas Revillagigedo: Rich­

ards, A. F., 2. 
Southern: Maldonado-Koerdell, M., 2. 

Engineering geology, Rfo Papaloapan 
basin, Oaxaca-Veracruz, hydrau­
lic works : Lesser-Jones, H. 

Geochemical investigation, Parra! dis­
trict, Chihuahua, base-metals dis­
tribution : Barnes, H. L., 2. 

Guidebook, M~xico, D. F., to Chichen 
Itza, Yucatan: Internat. Geol. 
Cong. Mexico. 

Saltlllo-Galeana area, Coahuila-Nuevo 
. Le6n : South Texas Geol. Soc. 

Seismic survey, Faja de Oro, northeast 
extension, Veracruz: Rockwell, 
D.W. 

Soils, terra rossa, Chlapas, origin, cf. 
Jamaica bauxite: Chubb, L. J., 3. 

Areas described. 
Chihuahua, manganese areas : Ayub M., 

A. R. 
Desert areas : Bliisquez L6pez, L. 
Islas Revillagigedo : Richards, A. F., 2. 
Pinacate craters, Sonora, individual 

craters: Jahns, R. H., 2. 
Economic geology. 

Bauxite, Acultzingo-Zongollca area, 
Puebla-Veracruz: Mooser, F., 
2, 3. 

Possibilities: Salas, G. P., 1. 
San Juan Bautista Tuxtepec area, 

Oaxaca : Ledezma Guerrero, 0. 
Temaxcal area, Oaxaca : Mayer P~rez 

Rul, F. 
Tulancingo, Hidalgo, to Necaxa, Pu­

ebla, laterite : Perez Siliceo, R. 
Coal, Sablnas region, Coahuila: Robeck, 

R. C. 
Iron, Las Truchas district, Michoacan : 

Mapes Vazquez, E. 
Manganese, Chihuahua : Ayub M., A. R. 
Mercury : Balley, E. H., 1. 
Metallic minerals, Guanajuato district, 

mineralization: Gonzalez Reyna, 
J., 2. 

Metallogenic provinces, definition by 
sulfophlle trace elements, north­
ern : Burnham, C. W., 2. 

Mineral resources, Sabtnas region, 
Coahuila : Robeck, R. C. 

MEXICO-Continued 
Economic geology-Continued 

Nonmetallic minerals: Esquivel Morales, 
J. 

Selected areas : .Salas, G. P., 2. 
Oil and gas, Frio-Anahuac formations, 

northeastern : Yzaguirre, L. A. 
Map : Petr6leo Interamericano. 

Petroleum, Angostura and Casa Blanca 
fields, Veracruz: Benavides Gar­
eta, L. 

Faja de Oro, Veracruz, seismic ex­
ploration : Rockwell, D. W. 

Isthmus of Tehuantepec, fields: Inter­
nat. Geol. Cong. Mexico. 

Macuspana basin, Tabasco, possibili­
ties : Hernandez Herrera, S. 

Origin and migration, sedimentary 
basins : L6pez Ramos, E. 

Rodolfo Ogarrio field, Tabasco : P~rez 
Rinc6n, H. 

Silver-lead, Cretaceous horizons, north­
eastern: SAnchez Mejorada, P. 

Sulfides, Naica mining district, Chi­
huahua, origin: Stone, J. G., 2d. 

Santa Barbara district, Chihuahua, 
veins : Scott, J. B. 

Sulfur, ·San Rafael deposits, San Luis 
Potosr : Gonzalez Reyna, J., 1 . 

Uranium, exploration, handbook: Antu­
nez Echegaray, F. 

Geologic maps. 
Chihuahua, manganese areas, general­

ized : Ayub M., A. R. 
Coahuila marginal folded belt, Monter­

rey-Carcfa area, Nuevo Leon : 
South Texas Geol. Soc. 

Cuernavaca area, Morelos, sketch: 
Bauman, C. F., Jr. 

Galeana-Iturbide area, Nuevo Le6n: 
South Texas Geol. Soc. 

Huetamo de N1Uiez region, Michoacan : 
Pantoja Alor, J. 

Las Truchas iron district, Michoacan : 
;Mapes Vazquez, E. 

M~xlco, D. F., to Chlchen Itza, Yuca­
tan : Internat. Geol. Cong. 
Mexico. 

Pared6n-La Popa area, Coahuila : South 
Texas Geol. Soc. 

Pinacate craters, Sonora, individual 
craters: Jahns, R. H., 2. 

Sabinas region, Coahuila : Robeck, R. C. 
Saltillo area, Coahuila, Parras basin: 

Weidie, A. E. 
Sierra dru Frane, Arroyo Potrero 

Chico, Nuevo Le6n: Murray, G. 
E., 1. 

Sierra Madre Oriental, Torre6n to 
Monterrey: South Texas Geol. 
Soc. 

.southeastern: Contreras Velazquez, H. 
Southern: 1Salas, G. P., 1. 

Ground water. 
Desert areas : BlAsqu~ Mpez. L. 
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Mmxico-Conttnued 
Ground water-continued 

Pathe area, Hidalgo, geothermic­
energy field, steam wells : Anda, 
L. F. de. 

,Selected areas : Salas, G. P., 2. 
Historical geology. 

Angostura and Casa Blanca oll fields, 
Veracruz, Cretaceous- Recent: 
Benavides Garcia, L. 

Baja ·California, northwestern, post­
Jurassic: Hertlein, L. G., 1. 

Basin of Mexico, Cenozoic volcanic 
series: Mooser, F., 1. 

Chiapas, central, Upper Cretaceous: 
Chubb, L. J., 2. 

Ciudad Victoria area, Tamaulipas, 
Mesozoic : Mixon, R. B. 

Paleozoic: Carrlllo Bravo, J. 
Cretaceous-Tertiary, eastern: L6pez 

Rubio, J. M. 
Difunta group, Cretaceous-Tertiary(?), 

Coahuila-Nuevo Le6n: Murray, 
G. E., 2. 

Huetamo de Nnfiez region, Miehoacan, 
Jurassic-Quaternary: Pantoja 
Alor, J. 

Isthmus of Tehuantepec, oU fields, 
Tertiary: Internat. Geol. Cong. 
Mexico. 

Jurassic, biostratigraphic correlations, 
eastern and south-central : Erben, 
H. K., 2. 

Lower to Callovian, paleogeography : 
Erben, H. K., 1. 

Jurassic-Pleistocene, by tectonit! units : 
Contreras VelAzquez, H. 

La Pefia formation, Cretaceous, Nuevo 
Le6n: Obreg6n de Ia Parra, J., 2. 

Las Truchas iron district, Miehoacan, 
Cretaceous-Quaternary: Mapes 
Vazquez, E. 

Macuspana basin, Tabasco, 'J~erttary, 

subsurface : Hernandez Herrera, 
s. 

Morelos and vicinity, Paleozoic-Terti­
ary: Fries, C., Jr. 

Necoxtla formation, Cretaceous, Vera­
cruz, age fro-m microfossils : 
Thalmann, H. E., 2. 

Paleozoic, northeastern: Flawn, P. T., 3. 
Puebla area, Puebla, Plelstoc1me sec­

tion: Armenta, J. 
Punta Cabras, Baja California, Pleisto­

cene marine terrace platform: 
Addicott, W. 0. 

Rio Papaloapan basin, Oaxaca-Veracruz, 
Cretaceous-Pleistocene : Lesser­
Jones, H. 

Rodolfo Ogarrio oil field, Tabasco, Mio· 
cene : Perez Rinc6n, H. 

Sabinas region, Coahuila, Jurassic· 
Quaternary : Robeck, R. e. 

Saltillo-Galeana area, Coahulla-Nuevo 
Le6n, Mesozoic: South Texas 
Geol. Soc. 

Mmxico-Continued 
Historical geology--Continued 

Sedimentary basins, petroleum orlgln 
,and migration : L6pez Ramos, E. 

Selected areas: Salas, G. P., 2. 
Sierra del Frane, Nuevo Le6n, Jurassic· 

Cretaceous, intrusive gypsum: 
Murray, G. E., 1. 

Sonora, northern, formation names, 
catalog: Pye, W. D., 3. 

Tampico-Misantla basin, Danian, base 
of Paleocene, foraminiferal cor­
relations : Obreg6n de la Parra, 
J., 1. 

Temaxcal area, Oaxaca, Cretaceous­
Pleistocene : Mayer Perez Rul, F. 

Veracruz basin, Tertiary, paleogeog­
raphy and distribution: Fuente 
Navarro, J. M. de la. 

Veracruz basin and Isthmus of Tehuan­
tepec salt basin, Cretaceous­
Quaternary : Rfos Macbeth, F. 

Yucatan, Eocene outcrops, age from 
Foraminifera: Bonet, F. 

Yucatan Peninsula, Cretaceous-Ceno­
zoic : Sansores Manzanilla, E. 

Eocene, relation to Greater Antilles: 
Butterlln, J. A. 

Mineralogy. 
Bauxitic and other clays, thermal analy­

sis : Schmitter, E. 
Manganese, Chihuahua : Ayub M., A. R. 
Naica mining district, Chihuahua: 

Stone, J. G., 2d. 
Radioactive m:tnerals, handbook: Antu­

nez Echegaray, F. 
San Rafael sulfur mine, San Luis 

Potosr: Gonzalez Reyna, J., 1. 
Santa Barbara district, Chihuahua, 

veins : Scott, J. B. 
Yucatan Peninsula, clays from soils and 

limestone: Aguilera Herrera, N. 
Paleontology. 

Baja California, northwestern, Pliocene : 
Hertlein, L. G., 1. 

Chapala beds, Pliocene( ?)-Pleistocene, 
Lake Cbapala, Jalisco: Clements, 
T. D., 2. 

Coral reefs, Gulf of California, Pliocene­
Recent: Squires, D. F., 2. 

Foraminifera, Ooskinolina, Yucatan, 
Eocene index fossil: Bonet, F. 

La Pefia formation, Cretaceous, Nuevo 
Le6n: Obreg6n de la Parra, J., 2. 

Macuspana basin, Tabasco, Tertiary 
subsurface, lists : Hernandez 
Herrera, S. 

Necoxtla formation, Cretaceous, Vera­
cruz : Thalmann, H. E., 2. 

Tam:pico-Misantla basin, Danian, base 
of Paleocene, correlations : Obre­
g6n de Ia Parra, J., 1. 

Tampico-Tuxpan basin, Late Creta· 
ceous : Eternod Olvera, Y. 

Veracruz basin, Tertiary, list: Fuente 
Navarro, J. M. de Ia. 
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MEXICO-Continued 
Paleontology--continued 

Gastropods, Baja California, northwest­
ern, Pliocene: Hertlein, L. G., 1. 

Insects, Chiapas, Miocene amber : Wille, 
A. ; Wygodzinsky, P. 

Invertebrates, Islas Tres Marias, Plio­
cene-Pleistocene: Hertlein, L. G., 
2. 

Punta Cabras, Baja California, late 
Pleistocene : Addicott, W. 0. 

Jurassic, faunal zones, eastern and 
south-central: Erben, H. K., 2. 

Nannoconus, Cretaceous, eastern: Trejo, 
M. 

Ocozocuautla formation, Cretaceous, 
Chiapas, central: Chubb, L. J., 2. 

Ostracodes, Bahfa Todos Santos, Baja 
California, ecology : Benson, R. 
H., 2. 

Rudistids, Cuemavaca area, Morelos, 
Cretaceous : Bauman, C. F., Jr. 

Selected areas : Salas, G. P., 2. 
Petrology. 

Arperos granite intrusion, ore 'minerali­
zation of Guanajuato district: 
Gonzalez Reyna, J., 2. 

Arrecife Alacran, Banco de Campeche, 
sediments: Kornicker, L. S., 1. 

Chapala beds, Pliocene( ?)-Pleistocene, 
Lake Chapala, Jalisco: Clements, 
T. D., 2. 

Chiapas, central, Upper Cretaceous : 
Chubb, L. J ., z,. 

Ciudad Victoria area, Tamaulipas, Hui­
zachal group : Mixon, R. B. 

Guanajua to mining district : Gonzalez 
Reyna, J., 2. 

Rhyolitic intrusive complex replacing 
red conglomerate: Schulze, G., 
2. 

Islas Revillagigedo, Clarion and Socorro, 
lavas, genesis: Bryan, W. B., Jr. 

Las Truchas iron district, Michoacan : 
Mapes Vazquez, E. 

Naica mining district, Chihuahua: 
Stone, J. G., 2d. 

Pinacate volcanic field, Sonora: Jahns, 
R.H., 2. 

San Rafael sulfur mine, San Luis Po­
tosi: Gonzalez Reyna, J., 1. 

Santa Barbara district, Chihuahua : 
Scott, J. B. 

Topia mining district, Durango, altered 
andesites, pore sizes: Lemish, J. 

Zacatecas district, rhyolitic intrusive 
complex replacing red conglomer­
ate : Schulze, G., 1. 

Physical geology. 
Arrecife Alacran, Banco de Campeche, 

origin and development : Kor­
nicker, L. S., 1. 

Baja California, coastal lagoons, sedi­
mentation: Phleger, F. B., Jr. 

BArcena volcano, Isla San Benedicto : 
Richards, A. F., 1. 

MExico-Continued 
Physical geology-Con Unued 

Basin of Mexico, Cenozoic volcanic 
cycles: Mooser, F., 1. 

Chiapas, central: Chubb, L. J., 2. 
Ciudad Victoria area, Tamaulipas : 

Mixon, R. B. 
Huizachal-Peregrina anticlinorium: 

Carr1llo Bravo, J. 
Clarion fracture zone : Mooser, F., 4. 
Earthquake, Guerrero coast, 7/28/57, 

damage, relation to soil condi­
tions : Duke, C. M. 

Eastern: L6pez Rubio, J. M. 
Faja de Oro, northeast extension, Vera­

cruz, subsurface reef, seismic sur­
vey : Rockwell, D. W. 

Huetamo de Nufiez region, Michoacan : 
Pantoja Alor, J. 

Isthmus of Tehuantepec salt basin, 
domes: Contreras Velazquez, H. 

Macuspana basin, Tabasco, subsurface : 
Hernandez Herrera, S. 

Main features and tectonic history : 
Csema, Z. de. 

Morelos and vicinity: Fries, C., Jr. 
Naica mining district, Chihuahua: 

.Stone, J. G., 2d. 
Physiographic provinces: Raisz, E. J. 
Pinacate craters, Sonora: Galbraith, 

F. W., 3d, 2; Jahns, R. H., 2. 
Rio Grande embayment, tectonic map : 

South Texas Geol. Soc. 
Rodolfo Ogarrto oil field, Tabasco, salt­

dome structure : Perez Rinc6n, 
H. 

Sablnas region, Coahuila : Robeck, R. C. 
Saltillo area, Coahuila, Parras basin, 

tectonics: Weidie, A. E. 
Saltillo-Galeana area, Coahuila-Nuevo 

Le6n: South Texas Geol. Soc. 
San Andres Tuxtla area, Veracruz, lac­

colith and volcanism : Rfos Mac­
beth, F. 

San Rafael sulfur mine, San Luis Po­
tosi, faulting : Gonzalez Reyna, 
J., 1. 

Santa Barbara district, Chihuahua: 
Scott, J. B. 

Sierra del Fraile, Nuevo Le6n, intrusive 
gypsum in folds: Murray, G. E., 
l. 

Tectonic units, southeastern: Contreras 
Velazquez, H. 

Tectonics, Paleozoic, northeastern : 
Flawn, P. T., 3. 

Veracruz basin, tectonics: Fuente Na­
varro, J. M. de la. 

Veracruz basin and Isthmus of Te­
huantepec salt basin, tectonics 
!Rnd volcanism : Rfos Macbeth, F. 

Volcanic zones, glaciers: Lorenzo, J. L. 
Volcanism: Mooser, F., 4. 

Geothermic-energy source : Anda. L. 
Jl'.de. 
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MEXICO-Continued 
Physical geology-Continued 

Yucatan Peninsula: Sansores Man· 
.zanilla, E. 

Zacatecas district, rhyolitic intrusive 
complex replacing red c~onglom· 

erate: Schulze, G., 1. 
Physiographic geology. 

Acultzingo-Zongolica area, Puebla-Vera­
. cruz: Mooser, F., 3. 

Baja California, coastal lagoons, evo-
lution: Phleger, F. B., ~rr. 

Chiapas, central, karst: Chubb, L. J., 2. 
Desert areas : Blasquez L6pez, L. 
Eastern: L6pez Rubio, J. M. 
Glaciers: Lorenzo, J. L. 
Landform map: Raisz, E. J. 
Morelos and vicinity : Fries, C., Jr. 
Provinces: Raisz, E. J. 
Punta Cabras, Baja California, Pleisto­

. cene marine terrace platform: 

.Addicott, W. 0. 
Rfo Papaloapan basin, Oaxaca-Vera­

cruz : Lesser-Jones, H. 
Shell dunes, Sonora, northwest shore : 

Ives, R. L. 
Southeastern: Contreras VelAzquez, H. 
Yucatan Peninsula: Sansorea Man­

zanilla, E. 
MicA. See also Clay minerals. 

Biotite, phase relations of end rnember : 
Wones, D. R. 

Potassium determination, neutron ac­
tivation: Winchester, J. W., 1. 

Crystal structure: Bradley, W. F. 
Formation from feldspars: DeVore, 

G. W., 1. 
Group, experimental studies: Yoder, 

H. S., Jr. 
Properties, effect of solid solubil1ty : 

Crowley, M.S., 2. 
Hardness, synthetic cf. natural : Bloss, 

F. D., 1. 
Muscovite, weathering sequence., experi­

mental : Bronson, R. D. 
North Carolina, Ore Knob copper de­

posit, country rock, biotite al­
tern tion : Brown, Henry S. 

Spruce Pine district, R. B. Phlllips 
·mine, muscovite: Amos, D. H. 

Quebec, Grenville gneiss, biotite, spec­
trochemical analyses : Kretz, 
R.A. 

Utah, Ophir Hlll mine, sericite-phlogo­
,pite alteration sequence: Weln· 
,traub, J. 

Vermiculite-illite clays, weathering, po­
tassium release ·mechanism : 
Mehra, 0. P. 

Weathering experiments: Garrels, R. 
M., 7. 

MICHIG.&.N. 
Engineering geology, Mackinac Bridge 

.a.rea : Melhorn, W. N., 1. 
Mackinac bridge-site bormgs : Ro­

·Huu, J. C. 

MICHIGAN-Continued 
Geochemical investigation, Ironwood 

iron-formation: Huber, N. K . 
Glacial drift, thickness map: Akers, J. 
Guidebook, Mackinac Island and Straits 

·region : Michigan Basin Geol. 
Soc., 1. 

Magnetic surveys, Lake Mary quad­
rangle: Bayley, R. W., 1. 

Economic geology • 
Copper, Keweenaw Peninsula, amygda­

loidal: Stoiber, R. E. 
White Pine deposit: White, W. S. 

Industrial minerals, Mackinac Straits 
'region and northern Lower Pen­
insula : Landes, K. K., 1. 

Iron, Greenwood mine, specularite­
magnetite: Broderick, A. T. 

Lake Mary quadrangle : Bayley, R. 
w .• 1 . 

011 and gas, Mackinac Straits region 
and northern Lower Peninsula, 
.possibilities: Landes, K K., 1. 

Silurian possibilities, southwestern: 
Ells, G. D., 1. 

Petroleum, possibilitie·s, south-central : 
Ells, G. D., 2. 

Geologic maps. 
Iron River-Crystal Falls district: 

James, H. L., 1. 
Lake Mary quadrangle: Bayley, R. W., 1. 
Luce County, surficial and bedrock: 

V anller, K. E. 
Mackinac Straits region : Landes, K. K., 

1 ; Michigan Basin Geol. Soe., 1. 
Schoolcraft County, surficial and bed­

rock: Sinclair, W. C. 
Upper Peninsula, surficial : Martin, 

H.M.M. 
West Kiernan sill, Iron County: Bayley, 

R. w .• 2. 
Ground water. 

Holland area : Deutsch, M. 
Luce County: Vanlier, K. E. 
Red Cedar River basin, bedrock sources, 

well-log data : Humphrys, C. R. 
Schoolcraft County: Sinclair, W. C. 

HistorioaZ geology. 
Ironwood iron-formation, Precambrian, 

Gogebic range : Huber, N. K. 
Bretz, J H., 2. 
Bretz, J H., 2. 

Lake Mary quadrangle, Precambrian­
Cambrian: Bayley, R. W., 1. 

Lake Superior area, Precambrian-Cam­
brian: Hamblin, W. K. 

Upper Cambrian correlation: Dris­
coll, E. G. 

Lower Peninsula, northern, Silurian­
Devonian, subsurface : Landes, 
K.K.,1. 

Luce County, lower Paleozoic and Qua­
ternary : Vanller, K. E. 

Mackinac Bridge area, Silur1an-Devon-
1an, Qua ternary : Melhorn, W. 
N.,l. 
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MICHIGAN-Continued 
Historical geology-continued 

Mackinac Straits region, Quaternary : 
Shelden, F. D. ; Zumberge, J. H., 
2. 

Silurian-Devonian: Ehlers, G. M., 1. 
Silurlan-Devonian and Pleistocene : 

Landes, K. K., 1. 
Michigan basin, Middle Devonian, 

phases: Briggs, L. I., Jr. 
Red Cedar River basin, Mississippian­

Permian, cross sections : Humph­
rys, C. R. 

Schoolcraft County, Cambrian-Silurian, 
Pleistocene, aquifers: Sinclair, 
w.c. 

White Pine copper deposit : WMte, 
w. s. 

Mineralogy. 
Collecting guide: Hardenberg, H. J. 
Ironwood iron-formation, origin: Huber, 

N. K. 
Portage Lake lava series, amygdule 

zones: Stoiber, R. E. 
Paleontology. 

Brachiopods, Traverse group, Devonian: 
Imbrie, J., 2. 

Corals, auloporid, Traverse group, De­
vonian: Watkins, J. L., 2. 

Mammoth, Eaton Rapids area, Pleisto­
cene : Potts, R. 

Petrology. 
Ironwood iron-formation, origin: Huber, 

N. K. 
Ishpeming-Negaunee area, Precambrian 

basalts: Mathias, D. L., Jr. 
Lake Mary quadrangle, Precambrian : 

Bayley, R. W., 1. 
Lake Superior area, Munising sand­

stone, heavy minerals: Driscoll, 
E. G. 

Luce County: Vanlier, K. E. 
Mackinac breccia, origin : Landes, K. 

K., 1. 
Mackinac Bridge area: Melhorn, W. 

N., 1. 
Michigan basin, Middle Devonian, 

phases : Briggs, L. I., Jr. 
Portage Lake lava series, amygdule 

zones: Stoiber, R. E. 
Rogers City-Dundee formation, Devo­

nian, dolomitization, central : 
Tinklepaugh, B. M. 

West Kiernan sill, Iron County, differ­
entiated metagabbro: Bayley, R. 
w., 2. 

Physical geology. 
Earthquake, 8/9/47, effect of Illinois 

basin on surface waves : Espino­
sa, A. F. 

Ishpeming-Negaunee area: Mathias, D. 
L., Jr. 

Lake Mary quadrangle: Bayley, R. w., 
1. 

Luce County: Vanller, K. E. 

MICHIGAN-continued 
Physical geology-Continued 

Mackinac Bridge area. collapse breccia : 
Melhorn, W. N., 1. 

Mackinac Straits region and subsurface 
northern Lower Peninsula : 
Landes, K. K., 1. 

White Pine copper deposit : White, 
w. s. 

Physiographic geology. 
Holland area : Deutsch, M. 
Mackinac Straits region : Landes, K. 

K., 1 ; Shelden, F. D. 
Terraces: Zumberge, J. H., 2. 

Red Cedar River basin, glacial features 
and drainage : Stillwell, H. D. 

Upper Peninsula, glacial, map : Martin, 
H.M. M. 

Wayne County, preglacial drainage pat­
tern : Mozola, A. J. 

MICROPALEONTOLOGY, 8e6 aZBO Conodonts j 
Foraminifera ; Ostracoda ; Paleo­
botany; Protozoa. 

Alaska, Square Lake and Wolf Creek 
areas, Cretaceous, test wells : 
Collins, F. R. 

Titaluk and Knifeblade areas, Creta­
ceous, test wells: Robinson, F. 
M., 1. 

Charophyta, identification Usts, game­
tangia! constants: Wood, R. D. 

Chitinozoa, Devonian, Iowa, Cedar Val­
ley formation : Dunn, D. L. 

Diatoms, electron-microscopic fine 
structure: Okuno, H. 

Florida-Georgia, Ordovician-SUurian 
black shales, sargassoid assem­
blage: Schopf, J. M., 2. 

Haiti, Late Cretaceous, planktonic : 
Ayala Castafiares, A. 

History: Howe, H. V. 
Holothurian sclerites, statistical analy­

sis : Hampton, J. S. 
Hystrichosphaeridae, Devonian, On­

tario, Decew area: Deunff, :S. 
History and recovery technique : Ty­

nan, E. J., 2. 
Montana, Sappington formation, Devo-

nian-Misslssippian: Achauer, 
c. w. 

N annoconus, Cretaceous, Mexico, east­
ern : Trejo, M. 

Petroleum exploration : Hoffmeister, 
w.s. 

MILITARY GEOLOGY. 
Desert-terrain analogs, mapping: Van 

Lopik, J. R. 
Landslides, treatment in theater of op­

erations: Baker, Robert F., 1. 
Terrain analysis: U.S. Dept. Army. 

Dominant features, measurements: 
Thompson, W. F. 

Field sampling: Strahler, A. N., 2. 
Predictive methods, history: Wood, 

W.F. 
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MINIIRAGRAPHY. 

-General : Cameron, E. N. 
Meteorites, chondritic, metal particles : 

Urey, H. C., 1. 
Pyrite, optical anisotropism: Stanton., 

R. L., 1. 
MINERAL COLLECTING. 

Arizona, Bradshaw Mts., pHgmatlte 
dike: Ransom, J. E. 

Glove mine, wulfenite: Bideau:z:, 
R.A. 

California, Mojave Desert, western, 
map : Berkholz, M. F, 

Colorado: Fancher, P. 
Connecticut, western, localities : JanU2-

zi, R. E., 1. 
Field manual : Fritzen, D. K. 
Gem granites: Van Landingham, S. L. 
Gemstones, North America: Sinkankae, 

J., 1. 
Guide: Randolph, E. 0. 
Iowa, geodes : Borschel, K. 
Maine, localities, list: Morrill, P., 3. 

Old Spec Mtn. quadrangle, quart:~ 

crystals: Shaub, B. M., 2. 
Michigan, guide: Hardenberg, H. J. 
Missouri, Moselle mine No. 10: Las­

'manis, R. 
Montana, crystals: Navratil, G. J. 
New Hampshire, localities, llst: Mor­

rill, P., 2. 
New Jersey: Wilkerson, A. S. 
New York, southeastern, loealltles: 

Januzzi, R. E., 1. 
Ohio, Clay Center area, celestite and 

fluorite : Howard, C. L. H. 
Flint Ridge area, flint deposits : Pag­

nucco, J. W. 
Oregon, agates : Birdsall, L. C. 

Beaches, gems: De Voe, D. F. 
Jackson County: Dysart, A. 

Pennsylvania, localities : Lapham, D. 
M., 1. 

West Chester area, brucite and 
deweylite : Thomas, C. A. 

Questions answered : Pearl, R. M. 
Rock etching, formic acid: Kirkby, R. 

A., 2. 
South Dakota, Black Hills : Sorensen, 

F. C. 
United States, midwestern: Zeltner, 

J. c., 2. 
Utah, Clay Canyon, phosphate minerals:: 

Hamilton, H. V. 
Vermont, localities, llst: Morr111, P., 1 .. 
Virginia, Amella Courthouse area :: 

Cusick, A. 
MINERAL DEPOSITS. See allo Eeonomk 

geology. 
Alabama, Limestone County, phosphate,. 

origin : Hastings, E. L. 
Alaata, Brooks Range, phoaphate: Mats .. 

to, l. l., 2. 

MINIIRAL DEI'OBITS-contlnued 
Alaska-con tinned 

Chichagof Island, northwestern : 
Rossman, D. L., 2. 

Glacier Bay, Reid Inlet area, gold : 
Rossman, D. L., 1. 

Prince of Wales Island, Bokan Mtn. 
area, uranium-thorium : Mac­
Kevett, E. M., Jr., 2. 

Red Devil mine, mercury : Berg, H. C. 
Seward Peninsula, Ear Mtn. area, 

tin : Mulligan, J. J., 1. 
Uranium-thorium: Matzko, J. J., 1. 

Alberta, Peace River area, iron : Kldd, 
D. J. 

Arizona, Black Canyon schist belt, Brad­
shaw Mts., gold-silver-lead-zinc, 
reconnaissance : Jerome, S. E., 2. 

Cameron area, uranium, recent re­
distribution : Austin, S. R. 

Dripping Spring quartzite, uranium: 
Granger, H. C. 

Esper.anza mine, East Sierrita area: 
Schmitt, H. A., 1. 

Mineral Hill fault, copper : MacKen­
zie, F. D. 

Mission deposit, copper : Richard, 
K. E. 

San .Xavier mine, silver-lead-zinc: 
Irvin, G. W. 

Yuma-Maricopa-Pinal-Graham Coun­
ties, tungsten : Dale, V. B., 1. 

Arkansas, Ouachita Mts., origin : Scull, 
B. J., 1 .. 

Base metals, origin, lateral secretion 
from black shales, lmposslbllity : 
Barnes, H. L., 2. 

Beryllium, origin: Warner, L. A. 
British Columbia, Atlin area : Aitken, 

J. D., 1. 
Industrial minerals : British Columbia 

Dept. Mines, 2. 
Metallic : British Columbia Dept. 

Mines, 1. 
Moresby Island, Tasu magnetite de­

posit : Frobisher Ltd. Eng. Sta1f. 
Salmo area, lead-zinc: Fyles, J. T. 
Torbrit silver mine, origin: Campbell, 

F. A. 
Vernon area: Jones, A. G. 

California, Kramer borate deposit, min­
eral relations and origin: Christ, 
C. L., 3. 

Northern, asbestos: Wiebelt, F. J. 
Canada, iron, classification: Gross, G. A. 

Sulfides, metal ratios: Wilson, H. 
D. B. 

Selenium content: Hawley, J. :m. 
Tungsten: Little, H. W. 
Western, iron: Gravenor, C. P., 1. 

Cinnabar and metacinnabar, origin, 
atabllit7 relation• : Diebo:a., 
i".W. 



474 BIDLlOGRAPHY OF NORTH AME.Rl:CAN GEOLOGY, 1959 

MINERAL DEPOSITS-Continued 
Colorado, Chicago Creek area : Harrison, 

J. E. 
Cochetopa district, Los Ochos area, 

uranium, origin : Malan, R. C. 
Front Range belt, hydrothermal-alter­

ation patterns and ore ty1pes: 
Gonzalez-Bonorino, F. 

Relation to Precambrian struc­
tures: Sims, P. K. 

Garo uranium-vanadium-copper de­
posit: Wilmarth, V. R., 1. 

Gllman district, sulfides, depth, ori­
gin: Lovering, T. G., 1. 

Iron: Harrer, C. M. 
J. J. uranium-vanadium mine: El· 

ston, D.P. 
Peanut uranium-vanadium mine: 

Roach, C. H. 
Placerville quadrangle, uranium-vana­

dium, origin : Bush, A. L., 1. 
Rifle and Garfield vanadium mines : 

Botinelly, T. 
SUck Rock district, uranium-vana­

dium, roll ore bodies, origin : 
Shawe, D. R. 

South-central, skarn deposits, copper­
zinc, origin: Heinrich, E. W., 3. 

Colorado Plateau, uranium, cf. New 
Mexico, Grants area: Truesdell, 
A. H. 

Uranium, sedimentary, origin : Stew­
art, J. H., 1. 

Stratigraphic control: Cadigan, 
R.A. 

Uranium-lead, origin, isotopic data, 
new hypothesis : Miller, D. S., 1. 

Uranium-vanadium : Garrels, R. M., 2. 
Sandstone-type deposits, genesis : 

Garrels, R. M., 5. 
Uranium-vanadium-copper, Triassic 

·rocks : Finch, W. I., 2. 
Conglomerate reefs, ancient, Blind 

River, Ontario, cf. Witwaters­
rand, uranium, origin, hypothe­
ses: Davidson, C. F. 

Copper, porphyry deposits, hydrother­
mal origin: Burnham, C. W., 3. 

Copper-iron, phase assemblages : Mc­
Kinstry, H. E. 

Cuba, Nicaro nickel ores : Fisher, R. B. 
Origin : Schneider, Harras. 

Exploration, anomalous structure : Aho, 
A. E., 1. 

Geologic association: Sullivan, C. J., 
2. 

Statistical analysis of mineralized re­
gions : Bates, R. C. 

Geochemical patterns: Joll1ffe, A. W. 
Gold, classification: Williamson, D. R., 

4. 
Haiti, bauxite, origin: Salas, G. P., 1. 
Hawaii, Haiku bauxite area, Maui, gibb­

site amygdules, origin: Sherman, 
G. D. 

MINERAL DEPOSITS-Continued 
Hydrothermal, sulfur-isotope ratios : 

Jensen, M. L., 1. 
Hydrothermal and replacement, genetic 

meaning of terms: Amstutz, 
G. C., 2. 

Idaho, Lucky Friday mine, Coeur 
d'Alene district, silver-lead : Fol­
well, W. T. 

Stanley area, uranium, origin : Kern, 
B. F. 

Illinois, Jo Daviess County, lead-zinc 
crevice deposits, origin : Brad­
bury, J. C., 2. 

Southern, barite: Bradbury, J. C., 1. 
Iron and sulfur deposition, mineralizing 

solutions: Butler, B. S. 
Iron-formations, origin: Lepp, H., 1, 2. 
Jamaica, bauxite, origin: Hose, H. R.; 

Salas, G. P., 1. 
Kentucky, Big Four fault system, Crit­

tenden County, fluorite : Hardin, 
G. C., Jr. 

John Burdette deposit, barite-fluo­
rite : Earl, K. M. 

Labrador, Redmond area, rubble iron 
ores, origin : Blais, R. A. 

Wabush Lake district, iron, origin: 
Knowles, D. M. 

Lead, conformable and orthomagmatlc 
cf. vein: Stanton, R. L., 2. 

Lineament tectonics and geochemistry: 
Erickson, E. C., 1. 

Maine, list: Morrlll, P., 3. 
Manganese, sedimentary, origin: Mar­

chandise, H. ; Williamson, D. R., 
2. 

Manganese oxides, origin : Hewett, D. 
F., 2. 

Manitoba, Elbow-Heming Lakes area, 
gold and sulfides: McGlynn, J. C. 

Gypsum-anhydrite: Bannatyne, B. B. 
Montgary pegmatite, Bernie Lake 

area : Hutchinson, R. W. 
Maryland, chromite, early mines: 

Pearre, N. C. 
Metalliferous provinces and ores, classi­

fication, origin : Sullivan, C. J., 1. 
Mexico, Chihuahua, manganese: Ayub 

M.,A.R. 
Guanajuato district, metalllc: Gon­

zalez Reyna, J., 2. 
Las Truchas district, MichoacAn, iron, 

origin: Mapes Vazquez, E. 
Naica district, Chihuahua, origin: 

Stone, J. G., 2d. 
Nonmetallic: Esquivel Morales, J. 
Northeastern, silver-lead replacement, 

Cretaceous horizons : Sanche2l 
Mejorada, P. 

San Rafael mine, San Luis Potosi, sul­
fur, origin : Gonzlilez Reyna, J., 
1. 

Santa Barbara district, Chihuahua, 
sulfides: Scott, J. B. 
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MINERAL DEPOSITS--(~ontinued MINERAL DEPOSITS~Continued 
Michigan, Greenwood mine, speeularite­

magnetite, origin : Broderick, A. 
T. 

Lake Mary quadrangle, iron : Bayley, 
R. W., 1. 

Portage Lake lava series, copper, 
. amygdaloidal, origin: Stoiber, 
R. E. 

White Pine copper deposit: White, 
w.s. 

Minnesota, .cuyuna district, North 
range, iron : Schmidt, R. George. 

Cuyuna iron range, Crow Wing Coun­
ty, manganiferous iron: Heising,, 
L. F. 

Mississippi Valley, upper, lead-zinc, ori­
gin: Heyl, A. V., Jr., 1. 

Mississippi Valley type, origin: Behre, 
C. H., Jr., 1 ; Ohle, E. L·., Jr. 

Missouri, Bonne Terre mine, lead, ori· 
gin: Kulp, J. L., 3. 

Montana, fluorite, petrologic prc.vinces : 
Ackerman, W. C., 1. 

Helena area, metallic, origin : 
•Sahinen, U. M., 1. 

Libby vermiculite deposit, origin:· 
Bassett, W. A., 1. 

Lincoln County, w·estern: Johns,. 
W.M. 

South Moccasin Mts. : Miller, Richard 
N. 

Sweetgrass Hills, narsarsuklte, 
origin : Stewart, D. B. 

Nevada, Candelaria mining district, sil-· 
ver : Page, B. M., 1. 

Liberty mine, copper : Fournier, R. 0. 
Manganese : Trengove, R. R. 

New Brunswick, Bathurst-Newcastle 
area, sulfides, origin : •rupper, 
W.M. 

Brunswick Mining and Smelting orf• 
bodies, sulfides, origin : E.tanton 
R. L., 3. 

Gypsum, origin: Sund, J. 0. 
Juniper Prospect area, sulfides: Ward, 

S. H., 1. 
New Hampshire, list: Morrill, P., 2. 
New Jersey, Franklin area: Albanese, 

J. s. 
New Mexico, Black Hawk district, AI· 

hambra mine, uranium-nickel-sil­
ver-cobalt : Gillerman, E. 

Grants area, uranium, cf. Colorado 
Plateau : Truesdell, A. H. 

Harding pegmatite, beryl, origin: 
Jahns, R. H., 3. 

Lincoln County, possibilities: Gris­
wold, G. B. 

Lone Star deposit, sulfides, origin: 
Lustig, L. K. 

Magdalena mining district, origin : 
Titley, S. R., 2. 

Pelonclllo Mts., pyrometasoma tic, 
origin : Elston, W. E., 2. 

Tungsten : Dale, V. B., 2. 

New York, Ausable Forks district, mag­
netite, origin : Collins, L. G. ; 
Hagner, A. F., 2. 

Lake Sanford district, titanlferous 
magnetite, origin: Gillson, J. L., 
1 . 

Phillips mine-Camp Smith area : 
Klemic, H., 1. 

Summitville and Ellenville, sulfides, 
origin: Friedman, J. D., 2. 

Newfoundland, St. George's Bay area, 
evaporites, origin: McKillop, J. 
H. 

Nicaragua, Murra area, gold-silver : 
Giudice, D. del, 1. 

North America, Cordilleran districts, 
relation to regional structure : 
Wisser, E. H. 

North Carolina, Holcombe Branch and 
Democrat dunites: Ray, J. A. 

Ore Knob deposit, sulfides : Kerstein, 
D. S., Jr. 

Pyrophyllite: Stuckey, J. L., 1. 
Western, quartz, crystalline, origin: 

Mertle, J. B., Jr., 2. 
Northwest Territories, Yellowknife dis­

trict, gold, origin : Boyle, R. W., 
2. 

Nova Scotia, Chisholm Brook and Black 
Brook prospects, copper-uranium, 
supergene: Brummer, J. J. 

Mindamar mine, sulfides, banding, 
origin: Watson, K. D. 

Popular account: Campbell, G. G. 
Shubenacadie-Kennetcook area: Ste­

venson, I. M. 
Oklahoma, Ouachita Mts., origin : Scull, 

B. J., 1. 
Ontario, Bancroft area, uranium, ori­

gin : Hewitt, D. F. 
Boston-Pacaud Townships, iron, ce>p­

per-gold: Lawton, K. D. 
Bristol Township, gold possibilities : 

Ferguson, S. A. 
Cobalt district, colloidal deposition : 

Angino, E. E., 1. 
Falconbridge Township, Sudbury dis­

trict, nickel-copper : Thomson, 
J. E., 1. 

McKim mine, Sudbury district: 
Clarke, A. M. 

Manitouwadge area: Timms, P. D. 
Ottawa area, iron, metasomatic, Eh­

pH data: Machamer, J. F. 
Samreid Lake iron depe>sit, origin : 

Friedman, G. M., 3. 
Sudbury district, nickel: Falcon­

bridge Nickel Mines Ltd. 
Ore and gangue metals, stab111ty rela-

tions, thermochemical data : 
Holland, H. D. 

Ore reserves, estimation : Patterson, 
;s. A. 
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MINERAL DEPOSITS-Continued 
Ore-forming fluid, sulfide solubllity in 

aqueous solutions : Czamanske, 
G. K. 

Oregon, Blue Mts., manganese: Appling, 
R.N., Jr. 

Granite district, gold : Koch, G. S., 
Jr. 

Origin: Riley, C. M., 1. 
Colloidal deposition : Angino, E. E., 1. 
Fluid inclusions: Roedder, E. W., 3. 
Heavy-metals transport at low tem-

peratures: Barton, P. B., Jr., 2. 
Heavy-metals transport by magmatic 

gas phase : Krauskopf, K. B., 1. 
Hydrothermal alteration processes : 

Schwartz, G. M., 2. 
Lead-isotope studies : Cannon, R. S., 

.Jr. 
Oxygen-isotope variation: Engel, A. 

E. J. 
Stable-isotope research, applications : 

James, H. L., 2. 
Syngenetic : Amstutz, G. C., 3. 
Time criteria: Amstutz, G. C., 3. 
Trace-element distribution: Bethke, 

P.M. 
Pennsylvania, chromite, early mines : 

Pearre, N. C. 
Cornwall mines, iron: Gray, C., l. 
Friedensvllle ore body, zinc: Gray, 

c., 1. 
Puerto Rico, nickel-CQbalt-iron : Heiden­

reich, W. L. 
Quebec, Abitibi district : Archibald, 

G.M. 
Chlbougamau area, copper-gold, sul­

fides : Precambrian. 
Descriptions and exploration: Que­

,bec Dept. Mines. 
Fancamp-Hauy area, nickel-copper 

'and gold: Holmes, S. W. 
Gasp~ Peninsula, Copper Mtn.­

Needle Mtn. area, copper: Ford, 
R. E. 

Hazeur-Drulllettes area, sulfide: De· 
;land, A. N. 

Madeleine River area : McGerrigle, 
H.W. 

Mattagami Lake area: Latulippe, M. 
Wabush Lake district, iron, origin : 

Knowles, D. M. 
Radioactive, disequilibrium patterns, 

classification: Rosholt, J. N., 
Jr., 1. 

Rocky Mts., Rocky Mtn. Trench, north· 
ern : Bronlund, E. 

Schuetteite, origin: Balley, E. H., 3. 
Sulfides, banding, origin: Watson, K. D. 

Massive, origin: Gunning, H. C.; 
Sullivan, C. J., 3. 

Origin, symposium : Glll, J. E., 1. 
Origin, source-bed concept : Knight, 

C. L. 
Sulfur-isotop~ studies: Jensen, M. 

L., 2. 

MINERAL DEPOSITS-Continued 
Tennessee, Cleveland area : Swingle, 

.0. D. 
Eastern, sulfides : Maher, S. W. 

Terminology : Stringham, B. F., 1. 
Texas, Palangana salt dome, uranium, 

origin: Weeks, A. D., 3. 
Terlingua district, mercury, orlgln: 

Yates, R. G. 
United States, berylltum, nonpegma­

titic: Warner, L. A. 
Southwestern, tectonic control of ore 

districts : Mayo, E. B., 1. 
Uranium, west of Colorado Plateau: 

Davis, D. L. 
Uranium, sandstone-type, theories of 

origin : Garrels, R. M., 1. 
Utah, Cedar Mtn. area, uranium: John­

son, H. S., Jr., 1. 
Clifton district-Gold Hill area : Wtl­

son, S. R. 
Green River-Henry Mtn. districts, 

uranium: Johnson, H. S., Jr., 2. 
Happy Jack uranium mine: Trites, 

A. F., Jr. 
Mercur-Ophir mining districts, 

copper - gold - silver - lead - zinc : 
Proctor, P. D., 4. 

Monument Valley, uranium-vanadium 
channel deposits : Lewis, R. Q., 
Sr., 1. 

Park City district, sulfides : Wilson, 
Clark L. 

Rainy Day uranium mine, Circle 
Cliffs area, localization of ore : 
Davidson, E. S., 2. 

Sheeprock Mts. : Cohenour, R. E. 
Thomas Range, uraniferous fluorite 

deposits: Staatz, M. H. 
White Canyon area, Shinarump con­

glomerate, uranium: Johnson, 
H. S., Jr., 3. 

Vanadium, origin, reduction by wood 
·and lignite, experimental: Pom­
mer, A. M. 

Vermont, list: Morrill, P., 1. 
Virginia, southwestern, quartz, crystal­

line, origin: Mertle, J. B., Jr., 2. 
Stony Point area, gossans derived 

from siderite, not sulfides : 
Tazelaar, J. F. 

Wyoming : Osterwald, F. W., 1. 
Miller Hill area, uranium, origin : 

Vine, J. D., 2. 
Uranium in Tertiary sandstones, ori­

gin, relation to natural gas: 
Grutt, E. W., Jr. 

Zoning, epigenetic cf. syngenetic: Am­
stutz, G. C., 1. 

MINERAL DESCRIPTIONS. See also Miner­
alogy. 

Abernathyite, structure: Ross, M., 2. 
Adularia, moonstone, Virginia : Sinkan­

kas, J., 2. 
Agate and chalcedony, North Carollna, 

origin: Conley, J. F., 1. 
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Analcite, structure: Saha, P., 1. 
Andalusite, viridine, New Mexico: Hein.­

rich, E. W., 2. 
Antigorite, chromian, Pennsylvania: 

Glass, J. J. 
Arizonite, reaccredited: Karkhanaval~~. 

M.D., 3. 
Baddeleyite, structure and twinning : 

McCullough, J.D. 
Bandyllte, structure: Ross, V. F., 2. 
Barbosalite, structure: Lindberg, :M:. 

L. L. 
Bassanite, Oklahoma: Huang, W. ·w. 

T., 3. 
Bastnaesite : Wllliamson, D. R., 1. 

Synthetic and natural: Jansen, G. ~r. 

Borate minerals : Clark, J. R., 15. 
Synthetic, structure: Clark, J. R., :1. 

Brandtite, New Jersey: Gaines, R. V., !~. 
Bravoite ( ?) , Wisconsin: Heyl, A. V ., 

Jr., 2. 
Brucite, Pennsylvania : Thomas, C. A. 
Carminite, structure : Rosenzweig, A. 
Carnotite, crystal chemistry : Barton, 

P. B., Jr., 1. 
Celestite, Virginia: Pharr, R. F. 
Cerussite, Connecticut: Januzzi, R. E., 

2. 
Chabazite, calcium, activated, strm~­

ture : Smith, J. V., 5. 
Chevkinite : Bonatti, S. 
Chrome diopside, Arizona : W11liam:~, 

S. A. 
Clinozoisite: Seki, Y. 
Coffinite, synthetic: Fuchs, L. H. 
Cuprorivaite, natural analogue of 

Egyptian blue : Pabst, A., 4. 
Danburite, structure: Johansson, G. 
Davidite, Arizona: Pabst, A., 5. 
Delrioite, Colorado : Thompson, M. E. 
Eggonlte is sterrettite : Mrose, M. E., :2. 
Epidote group: Seki, Y. 
Erionite, Nevada, hexagonal, not orthr>-

rhombic : Deffeyes, K. S., 1. 
Euclase : Mrose, M. E., 1. 
Eucolite, Texas: Huang, W. W. T., 1. 
Feldspar, perthites, orthoclase and m.l-

crocline : Smith, J. V ., 3. 
Ferroselite, Colorado Plateau : Cole­

man, R. G.,2. 
Fersmite, Montana : Hess, H. D. 
Galena, replacing uraninite, Montana : 

Shulhof, W. P. 
Gastunite: Honea, R. M. 
Geikielite, California: Wise, W. S., 1. 
Ghassoulite is hectorlte : Faust, G. T. 
Gillespite and copper analogues, struc-

tures : Pabst, A., 4. 
Gowerite, California : Erd, R. C. 
Greenland, Julianehaab district, nephe-

line syenite minerals : Dan~, :M:. 
Groutite, New York: Segeler, C. G. 
Grunerite : Ghose, S., 1. 
Gypsum, Georgia, efflorescent: Gardner, 

c. 
ru»452&-:6t--3t 

MINERAL DESCRIPTIONS-Continued 
Haiweeite, California: McBurney, T. C. 
Halotrichite, magnesian, Ohio: Brant, 

Russell A., 1. 
Hanusite is stevensite and pectolite: 

Faust, G. '1'1. 
Hemipentahydrate of sodiu'IIl carbonate 

is trona: Pabst, A., 2. 
Hisingerite, structural types and origin: 

Whelan, J. A. 
Holmquistite, structure: Vogt, T. 
Hydrocalumite: Buttler, F. G. 
Inyoite, structure: Clark, J. R., 1. 
Isostannite, structure: Koucky, F. L., 

Jr. 
Jarosite, Wyoming: Mitchell, R. S. 
Jordanlte, New York: Brown, J. S., 1. 
1Kernite, structure: Ross, V. F., 1. 
Kolbeckite: Mrose, M. E., 2. 
Lazulite, structure: Lindberg, M. L. L. 
Leucite : Gubelin, E. J. 
Ludwigite, California: Chester'IIlan, 

C.W.,2. 
Luzonite-famatinite: Gaines, R. V., 1. 
Magnesite, Saskatchewan, crystals: Fer­

guson, R. B., 2; Rapson, J. E. 
Manganese ore minerals: Ramdohr, P. 
Meta-autunite, Washington: Volborth, 

A. 
Millerite, Wisconsin: Heyl, A. V., Jr., 2. 
Monazite: Molloy, M. W., 1; William­

son, D. R., 1. 
Narsarsukite, Montana: Stewart, D. B. 
Nickel minerals, Mississippi Valley : 

Heyl, A. V., Jr., 2. 
Nickel-iron, native, Quebec: Nickel, 

E. H. 
Norsethite, Wyoming, new: Milton, C., 

2. 
Ollvtne, penetration twin : 'Brothers, 

R.N., 1. 
Opal, Kansas : Swineford, A., 2. 
Pectolite, Kansas: Franks, P. C., 3. 
Pegmatitic minerals, compromise 

growth surfaces : Haynes, V. 
Perrierite: Bonatti, S. 
Petzite, structure : Frueh, A. J., Jr., 1. 
Phosphate minerals, Utah: Hamilton, 

H. v. 
Pistacite: Sekl, Y. 
Probertite, structure: Clark, J. R., 2. 
Protoenstatite, structure: Smith, J. V., 

2. 
Pseudomalachlte, Arizona : Hutton, 

C.0.,4. 
Roemerite, California, structure: Van 

Loan, P. R., 2. 
Ruby, refraction-absorptton-biabsorp-

tion: Mandarino, J. A., 2\. 
Sabugalite, synthetic and natural, struc­

ture: Magin, G. B., Jr. 
Schroeckingerlte and dehydration prod­

'uct, structure: Smith, D. K., :Jr. 
Schuetteite, new : Batley, E. H., S. 
Scorzaltte, structure: Lindberg, M. L. L. 
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MINERAL DESCRIPTIONs-continued 
Selenite, birefringence, dispersion and 

temperature coefficient: Jeppe­
,sen, M.A. 

Sepiolite, structure: Brindley, G. W., 
2; Preisinger, A. 

Sphene, Ontario : Heinrich, E. w., 1. 
Stannite, structure: Koucky, F. L., Jr. 
Sterrettite : Mrose, M. E., 2. 
Stevensite, defect structure : Faust, 

G.T. 
Strontianite, Virginia : Pharr, R. F. 
Teepleite, structure : Ross, V. F., 2. 
Tilleyite, synthetic cf. natural: Harker, 

R.I. 
Titanomaghemlte, origin : Basta, E. Z. 
Trona : Pabst, A., 2. 
Ulexite, structure: Clark, J. R., 2. 
Umohoite, Arizona, fine-grained : Hamil-

ton, P.-K. 
Utah, structure : Kamhi, S. R. 

Viiyrynenlte : Mrose, M. E., 1. 
Vanadium minerals, Colorado Plateau, 

structure : Ross, M., 1. 
Varlscite, Utah: Hamilton, H. V. 
Veatchite: Clark, J. R., 4. 
Violarite, Wisconsin: Heyl, A. V., Jr., 2. 
Wairaklte, Washington: Wise, W. S., 2. 
Wulfenite, Connecticut: Januzzi, R. 

E., 2. 
Wurtzite, Missouri, new polytypes : 

Evans, H. T., Jr., 3. 
Yavapaiite, Arizona: Hutton, C. 0., 3. 
Zinc and cadmium sulfides, structure : 

Smith, F. G., 1. 
Zoisite : Seki, Y. 

MINERAL MAPS. See Maps, Mineral. 
MINBRAL RESOURCES. 

Alaska, Bethel quadrangle : Hoare, J. 
M., 1. 

Glacier Bay, Geikie Inlet area: Seitz, 
J. F. 

Alberta, industrial minerals : Govett, 
G. J. S. 

Arizona: Galbraith, F. W., 3d, 3. 
Brltlsh Columbia : British Columbia 

Dept. Mines, 1, 2. 
Canada, map : Canada Dept. Mines and 

Tech. Surveys Mines Br. 
Northwestern, possibtlitles: Lang, 

A. H. 
Exploration at great depths, possibili­

ties : Foose, R. M. 
Fuels : Scarlott, C. A. 
Illinois : Ill. Div. Indus. Plan. and 

Devel. 
Kansas, Clay County: Walters, K. L. 

Cloud County : Bayne, C. K. 
Maine, Lewiston area, 'map and bibli­

ography : Maine G. S., 2. 
Portland-Bath area, map and bibli­

ography : Maine G. S., 3. 
Mercury: Bailey, E. H., 1. 
Mexico, nonmetallic : Esquivel Morales, 

J. 
Sabinas region, Coahulla : Robeck, 

R. C. 

MINERAL RESOURCES-continued 
Mississippi : Mellen, F. F. 
Montana: Sahinen, U. M., 2. 
New York, bibliography and map: 

Luedke, E. M. 
Nonfuel: Carlisle, D. 
Pennsylvania, Bucks County : Gault, 

H. R. 
Saskatchewan, northern, Precambrian: 

Beck, L. S. 
South Carolina, Sumter County, by 

physiographic divisions: John­
son, H. S., Jr., 4. 

South Dakota : Miller, R. Harlan. 
Strontium: Schreck, A. E. 
Tennessee, Cleveland area : Swingle, 

G. D. 
Map : Hardeman, W. D. 

Textbook: Riley, C. M., 1. 
Mineral economics: Schanz, J. J., Jr. 

Utah, Beaver-Millard Counties: Nac­
kowski, M. P., 1. 

Virginia, map : Gooch, E. 0. 
Wyoming: Osterwald, F. W., 1. 

MINERAL WATERS. See Ground water; 
Springs ; Thermal waters. 

MINERALOGY. For areal, Bee subheading 
Mineralogy under the states and 
countries. See also Artificial 
minerals ; Crystallography ; Min­
eral descriptions ; Technique, 
Mineralogic. 

Amphiboles, compositions, graphical 
representation: Smith, J. V., 1. 

Hydrothermal investigations : Boyd, 
F. R., 1. 

Apatite, fossll and recent teeth, unit­
cell dimensions: Osmond, J. K. 

Asbestiform minerals, electron micro­
graphs: Huggins, C. W. 

Berylltum minerals: Warner, L. A. 
Beryllium phosphates, vayrynenite and 

euclase : Mrose, M. E., 1. 
Borate minerals, high-low hydration se­

quence: Muesslg, S. J. 
Borax-tincalconlte-kernite, equilibrium 

relations, experimental cf. nat­
ural deposit : Christ, C. L., 3. 

Carbonate systems: Goldsmith, J. R., 1. 
Chlorite minerals, chemical classification 

system: Phillips, W. R. 
Chlorite and related minerals, ldentlfl­

cation by infrared spectra : Tud­
denham, W. M. 

Cinnabar and metacinnabar, origin, sta­
bility relations: Dickson, F. W. 

Clay and other ceramic minerals : 
Searle, A. B. 

Clay and other minerals, ion exchange : 
Carroll, D., 5. 

Clay minerals, structure, composition, 
origin: Grim, R. E. 

Clays and clay minerals, conference : 
Swineford, A., 1. 

Cleavage, identification aid: Wolff, G. 
.4.,2. 
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MINERALOGY-Continued 
Colorless minerals, thin sections, zoning 

detection, orthorhombic and uni­
axial : Sahama, T. G. 

Crystal surfaces, compositional adjust­
ments: DeVore, G. W., 3. 

Crystals, color centers : Gordon, R. H. 
Crystal-structure studies, history : E'7-

ans, H. T., Jr., 1. 
Dana's mineralogy manual: Hurlbut, 

C. S., Jr. 
Elementary account: Jahns, R. H., 1; 

Richards, H. G., 2. 
Equations of state and polymorphism nt 

high pressures: Clark, S. P., Jr·., 
1. 

Fayalite, olivine-spinel inversion, ther­
modynamics : Ringwood, A. E., :3. 

Feldspars, potassium, optical proj[)­
erties, relation to compositic'n 
and structure: Hewlett, C. G. 

Field geology, relations: Stevenso:tl, 
.J. s., 1. 

Field Identification: Fritzen, D. K. 
Fluorescent minerals, list, with colorfl: 

Riecker, R. E. 
Forsterite, olivine-spinel inversiorL: 

Wentorf, R. H., Jr. 
Ollvine-spinel inversion, thermod,v­

namlcs : Ringwood, A. E., 1. 
Fundamentals, for <engineers : Tre­

fethen, J. M. 
Gemology for the rockbound: Parsons, 

c. J. 
Gemstones, North America: Slnkankas, 

'J., 1. 
Green River formation, mineral assertl­

blages, reactions : Milton, C., 1. 
Hydrated minerals, differential therm:!ll 

;analysis : Hight, R. P. 
Hydrothermal alteration : Schwartz, G. 

M., 2. 
Identification tables, for engineers: Tre­

fethen, J. M. 
Ilmenite alteration, high-temperaturH: 

Karkhanavala, M. D., 2. 
Titanium-bearing beach sands : Ba.t­

ley, S. W. 
Iron-titanium oxides, magnetism, litho­

logic relations, Adirondack area, 
New York: Balsley, J. R., Jr., 1. 

Luzonite-famatinite, sp<eeies: Gaines, 
R. V., 1. 

.Magnetlte-maghemite, Intermediate min­
erals : Basta, E. Z. 

Manganese ore minerals, descrlptlonn : 
Ramdohr, P. 

Metamorphic reactions and fades : Fyfe, 
W. S.,1. 

Micas, synthetic and natural, hardnest~: 
Blosa, F. D., 1. 

Minerals, heats of solution of gra:ln 
eimes: Cumberlldge, J. T. 

Transformations In up-pressure direc­
tion b7 crtn4ln&': D&chille, 1'., 4. 

MINERALOGY--Continued 
Ollvlnes, forsteritic, optic axial angles, 

discrepancies: Wyllie, P. J., 1. 
Olivine-spinel inversion: Dachllle, F., 1, 

~; Ringwood, A. E., 1-4; Wen­
torf, R. H., Jr. 

Optical, teaching, lsogyrometer: Travis, 
R. B. 

Textbook: Kerr, P. F., 2. 
Optical properties of cry.stals, absorp­

tion and pleochroism : Man­
darino, J. A., 1. 

Oxygen-Isotope ra.tlo in coexisting min­
erals, temperature of origin : Ep. 
stein, S., 1. 

Perrierlte and chevkinite, cf. epidotes : 
Bonatti, S. 

Petrographic, textbook : Moorhouse, 
w.w. 

Phosphate .deposits, nomenclature : 
Lund, E. H., 1. 

Popular account : Ball, H. W. 
Pyrite, optical anlsotropism : Stanton. 

R. L., 1. 
,stability limits : Kullerud, G., 2. 

Pyroxene group, olivine-spinel inversion, 
thermodynamics : Ringwood, A. 
E., 3. 

Quartz, directional grinding hardness : 
Denning, R. M., 1. 

Questions answered : Pearl, R. M. 
Ruttle-anatase-brookite, magnetic 8US· 

ceptibillty: Pankey, T. 
Saline minerals: Kerr, P. F., 3. 
Selenium-bearing minerals, list : Lut­

trell, G. W. 
Serpentines, distinguishing, infrared­

absorption data : Brindley, G. 
w .. 1. 

Siderite, spontaneous oxidation of pow­
dered sample: Schaller, w. T. 

Silicates, layered, structural classlfica­
:Uon: Bassett, W. A., 2. 

Sphalerite, magnetic : Spokes, E. M. 
Sy·stem Cu-Fe-S-0, assemblages : Mc­

Kinstry, H. E. 
Textbook: Berry, L. G.; Kraus, E. H. 
Thermochemical reactions, popular : 

Foster, Wilfrid R. 
Titanium, bauxite deposits : Hartman, 

J. A. 
Tltanomagnetite-tltanomaghemite : Bas­

ta, E. Z. 
Twin symmetry, complete twin: Curlen, 

H. 
Uranyl vanadates, crystal chemistry: 

Barton, P. B., Jr., 1. 
Wolframite, magnetic susceptlblllty, re­

lation to composition : Spokes, 
E. M. 

Zirconium : Frondel, C. 
MINING GEOLOGY. See al10 Rock bursts. 

Kansas, Lyons salt mine, rock-salt 
ftowage: Dell wig, L. F. 

Manganese nodule•, deep-lea, eco­
nomic• : Mero, J. L., 1. 
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MINING GEOLOGY-Continued 
Open-pit mines, slide prevention : Wil­

son, S. D. 
Rock failure, strength and elastic prop­

erties : Wuerker, R. G. 
Time-dependent deformation, labora­

tory tests: Hardy, H. R., Jr. 
Rock mechanics, symposium : Colo. 

School Mines. 
Rock stresses, coal mines: Spindler, 

G. R. 
Utah, Sunnyside coal mines, rock 

bursts: Peperakis, J. 
MINNESOTA. 

Amino acids in peat, Cedar Creek Bog : 
Swain, F. M., Jr., 1. 

Magnetic surveys, northern: Bath, G. 
D. ; Schwartz, G. M., 4. 

Economic geology. ----
Cook County: Grout, F. F. 
Copper-nickel, Ely district, geochemical 

exploration: Yardley, D. H., 1. 
Iron, Cook County, titaniferous mag­

netite : Grout, F. F. 
Cuyuna :district, North range : 

Schmidt, R. George. 
Cuyuna range, Crow Wing County: 

Reising, L. F. 
Manganese, Cuyuna iron range, Crow 

Wing County : Reising, L. F. 
Marl : Schwartz, G. M., 1. 

Geologic maps. 
Cook County, shorelines, lava ftows: 

Grout, F. F. 
Whole County and townships : Grout, 

F. F. 
Cuyuna district, North range: Schmidt, 

R. George. 
Ground water. 

Hydrologic atlas: Minn. Dept. Conserv. 
Div. Waters. 

Lyon County, Pleistocene meltwater 
channels : Schneider, R. 

Historical geology. 
Cambrian-Devonian, Cretaceous, epeiric 

seas: Ahlquist, G. R., 4. 
Cedar Creek Bog, late Pleistocene : 

Swain, F. M., Jr., 1. 
Cook County, Precambrian and Quater­

nary: Grout, F. F. 
Cretaceous : Sloan, R. E., 2. 
Cuyuna district, North range, Precam­

brian : Schmidt, R. George. 
Franconia formation, Cambrian, K-A 

ages : Goldich, S. S., 1. 
Glacial lakes, popular account : Ahl­

quist, G. R., 2. 
International border region, Precam­

brian: Yardley, D. H., 3. 
Pleistocene, Wisconsin glaciation se­

quence: Arneman, H. F. 
Pleistocene rivers : Ahlquist, G. R., 3. 
Precambrian, early, orogenies, absolute 

ages : Goldich, S. S., 4. 
Sioux quartzite, Precambrian, K-A 

agea : Goldlch, S. S., 1. 

MINNESOTA-Continued 
Mineralogy. 

Biwabik iron-formation, E 1astern Mesabi 
district: Gundersen, J. R.N., 1. 

Eastern Mesabi district, metasomatic 
veins: Gundersen, J, R. N., 2. 

Cook County, Duluth gabbro complex: 
Grout, F. F. 

Cuyuna iron range, Crow Wing County, 
manganiferous ores : Reising, 
L. F. 

Duluth gabbro complex, distribution of 
elements: Snyder, J. L. 

Feldspars, potassium-argon ages, A• 
value: Signer, P. 

Iron silicate minerals, Cuyuna district: 
Blake, R. L. 

Paleontology. 
Graptolite, Stewartville dolomite, Ordo­

vician : Sloan, R. E., 1. 
Pollen, Pleistocene, Wisconsin sub­

stages : Wright, H. E., Jr. 
Petrology. 

Biwabik iron-formation, Eastern Mesabi 
district: Gundersen, J. R. N., 1. 

Eastern Mesabi district, metasomatic 
veins: Gundersen, J. R. N., 2. 

Magnetite-bearing taconites: Gunder­
sen, J. R. N., 3. 

Cook County : Grout, F. F. 
Cuyuna district, North range: Schmidt, 

R. George. 
Cuyuna iron range, Crow Wing County, 

manganiferous ores : Heislng, L. 
F. 

Duluth gabbro complex, distribution of 
elements : 'Snyder, J. L. 

Marl, rapid chemical analysis : Goldich, 
S. S., 2. 

Openwork gravel deposits, origin, 
stream valleys, northern : Bra­
den, G. E., 1. 

Wisconsin-age tills, bedroclr; sources : 
Arneman, H. F. 

Physical geology. 
Carlton County, Thomson formation: 

Mattson, L. A. 
Cook County : Grout, F. F. 
Cuyuna district, North range: Schmidt, 

R. George. 
Volcanism, Precambrian- Ordovician, 

popular account : Ahlquist, G. R., 
1. 

Physiographic geology. 
Cook County: Grout, F. F. 
Glacial features, marl-deposits correla­

tion : Thiel, G. A., 1. 
Lake Superior, north shore, Pleistocene 

beaches: Farrand, W. R. 
Lyon County, Pleistocene meltwater 

channels : Schneider, R. 
MIOCENE. 8ee Tertiary. 
MISSISSIPPI. 

Guidebook, Upper Cretaeeou&, northeast­
ern : Miss. GeoL Soc. 
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MISSISI!IPPI-Continued 
Economic geo~ogy. 

MISSISSIPPIAN-Continued 

Mineral resources: Mellen, F. F. 
011 and gas, Black warrior basin : 

Welch, S. W. 
Historica~ geology. 

Black Warrior ·basin, northern, D•l· 
vonian-Pennsylvanian: Welch, B. 
w. 

Cretaceous, Upper, subsurface: Braun­
stein, J., 1. 

Physical geology. 
Jackson dome: Lang, J. W. 

MISSISSIPPI EMBAYMENT. Bee abo Gu"lf 
Coastal Plain. 

Northern, Cretaceous, sedimentary P'~­
trology: Pryor, W. A. 

MISSISSIPPI RIVER. Bee Rivers. 
MISSISSIPPI VALLEY. 

Conodonts, Devonian - Mississippian, 
stratigraphic distribution aD:d 
abundance, upper : Collinson, e. 
w., 2·. 

Engineering geology, alluvial depositi<l'D 
and soU formation : Kolb, C. H. 

Lead-zinc district, upper: Heyl, A. Y., 
Jr., 1. 

Nickel minerals, lead-zinc district, UJll· 
per: Heyl, A. V., Jr., 2. 

Ore deposits, Mississippi Valley tyPE~: 
Behre, C. H., Jr., 1 ; Ohle, E. I,., 
Jr. 

Sediments, depositional types, lower: 
Kolb, C. R. 

Tectonic history and regional structure, 
upper: Heyl, A. V., Jr., 1. 

MISSISSIPPIAN. Bee also CarboniferOUH; 
Paleontology, Mississippian; Pa­
leozoic. 

Alabama, Black Warrior basin, nort:tl­
ern: Welch, S. W. 

Alberta, Peace River area, nomenclature 
and type sections : Halbertsma, 
H.L. 

Plains, erosion surface, seismic study : 
Blundun, G. J. 

Rundle group, Crowsnest Pass section, 
correlation of fault slices : NE!l· 
son, S. J., 1. 

Shunda formation, position: Nelson, 
s. J., 6. 

South-central: Penner, D. G. 
Southern, cyclic sedimentation: Hl­

ing, L. V. 
Arizona, southern : ThC)mas, G. C. 
Arkansas, northern : Frezon, S. E. 

Washington County, southwestern: 
Jackson, K. C., 2. 

British CGlumbia, Peace River area, 
nomenclature and type sections: 
Halbertsma, H. L. 

Clay petrolGgy, change in mlddl·~ : 
Weaver, C. Edward. 

Indiana, Mt. Carmel fault region : M•~­
hom, W. N., 2. 

Kansas, eastern : Goebel, E. D., 1. 
Southeastern: Merriam, D. F., 2. 

Kentucky, eastern, Upper : Wilpolt, 
R. H. 

Manitoba, sGuthwestern : McCabe, H. R. 
Mississippi, Black Warrior basin, north­

ern: Welch, S. W. 
Montana, South Moccasin Mts. : Miller, 

Richard N. 
New Mexico, Sangre de Cristo Mts., 

limestone boulder conglomerates : 
Sutherland, P. K., 2. 

West-central: Armstrong, A. K., 1. 
North Dakota, northwestern, Madison 

group, facies and nomenclature: 
Anderson, S. B. 

Nova Scotia, Shubenacadie-Kennetcook 
area : Stevenson, I. M. 

Ohio, northern, Cuyahoga formation, 
correlation with Shenango sand­
stone, northwestern Pennsyl­
vania: Szmuc, E. J. 

Oklahoma : Curtis, D. M. 
Anadarko basin, southeastern: Braun, 

J. c. 
Arbuckle Mts., north and south flanks, 

correlation : Champlin, S. C. 
Boktukola syncline area : Shelburne, 

0. B., Jr., 2. 
McAlester basin: Lynch, B. W. 
North-central, divisions, correlation 

with Kansas by lithology : Mc­
Duffie, R.H. 

Northern: Jordan, L., 1. 
Ouachita Mts. : Harlton, B. H. 
Ozark uplift flanks: Hu1fman, 

G. G., 1. 
Woods County: Bowles, J . .P. F. 

Saskatchewan, west-central, Lower: 
Kents, P. 

United States, Cordilleran region, sedi­
mentation, silica source: Bissell, 
H.J.,IS. 

Midcontinent: Branson, C. C., 3. 
Boundaries and subdivisions: Bran­

son, C. C., 4. 
Symposium : Moore, C. A. 

Utah, Manning Canyon shale, Pennsyl­
vanian boundary: Moyle, R. W. 

Mt. Nebo-Salt Creek area: Johnson, 
K. D. 

Needle Range: Gould, W. J. 
Oquirrh Mts., southern : Bissell, H. 

J., 3. 
Uinta Mts., Pennsylvanian boundary: 

Sadlick, W., 1. 
Wasatch and Uinta Mts. : Crittenden, 

M.D., Jr. 
Virginia, southwestern, Upper: Wilpolt, 

R. H. 
West Virginia, southeastern, Bluefield 

group: Manspeizer, w. 
Southern, Upper: Wtlpolt, R. H. 
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MISSISSIPPIAN-Continued. 
Williston basin : McCabe, H. R. 

Limestones, rhythmic sedimentation, 
clastic marker beds : Cumming, 
A.D. 

Madison group : N. Dak. Geol. Soc., 2. 
Mission Canyon formation, isopach 

and lithofacies studies : Hansen, 
A. R. 

Northern : Fish, A. R. 
MISSOURI. 

Bibliography: Koenig, J. W., 1. 
Geology curriculum, undergraduate 

majors, Missouri School of Mines 
and Metallurgy: Proctor, P. D., 5. 

Resistivity survey, Racine-Spurgeon 
area: Chester, J. W. 

Economic geolow. 
Industrial rocks and minerals, possi­

bilities: Beveridge, T. R. 
Iron, sedimentary and hydrothermal, 

southeastern: Hayes, W. C., Jr. 
Lead, Bonne Terre mine, origin, and 

age of source : Kulp, J. L., 3. 
Geologic mapa. 

Precambrian rock types, paleogeologic : 
Grenla, J. D. 

Hi&-torical geology. 
Cambrian-Mississippian, correlation by 

insoluble residues : McCracken, E. 
Columbia-Hannibal area, Pennsylvanian, 

.post-Chelten:ham: Searight, T. 
K., 1, 2. 

Des Moines series, Pennsylvanian : 
Searight, W. V., 1. 

Precambrian, K-A ages: Allen, V. T., 2. 
Ralphord Cave, Mississippian lime­

stones : Deike, R. G., 1. 
Mineralogy. 

Lindley soil, X-ray studies : Brydon, 
J. E., 1. 

Moselle mine No. 10, collecting: Las­
mania, R. 

Wurtzlte, Joplln area, new polytypes: 
Evans, H. T., Jr., 3. 

Paleontology. 
Brachiopods, infant, attachment loops, 

Louisiana limestone, Devonian­
Misstsslppian: Unklesbay, A. 
G., 2. 

Crinoid, Louisiana formation, Mlssis­
stpplan: Koenig, J. W., 2. 

Scolecodonts, Late Devonian-Early Mis­
sissippian, central: Sylvester, 
R. K. 

Petrology. 
Insoluble residues, correlation : Mc­

Cracken, E. 
Stone layers, Kansan drift border, 

northwestern: Parizek, E. J., 2. 
Physical geology. 

Columbia-Hannibal area, Pennsylva­
nian, post-Cheltenham : Searight, 
T. K., 1, 2. 

Des Moines series, Pennsylvanian : 
Searight, W. V., 1. 

MISSOURI-Continued 
Physical geology-continued 

Devils Icebox Cave, ce1ling channel, 
origin: Deike, R. G., 2. 

Precambrian, structure contour map: 
Grenta, J. D. 

Ralphord Cave: Deike, R. G., 1. 
Physiographic geology. 

Cedar Creek, Boone County, intrenched 
meanders : Deike, R. G., 1. 

MoLLUSCA. See also Cephalopoda ; Gastrop­
oda ; Pelecypoda. 

California, Bay Point formation, Pleis­
tocene, list: Valentine, J. W., 1. 

Huntington Beach Mesa, Pleistocene, 
list: Valentine, J. W., 3. 

San Diego area, late Pleistocene : 
Emerson, W. K., 1. 

San Francisco peninsula, western, 
Pliocene-early Pleistocene : Glen, 
w. 

Helminthochiton concinnus, Pennsyl­
vanian, Illinois, Mazon Creek 
area : Richardson, E. S., Jr., 1. 

Monoplacophora, classification, relation 
to primitive gastropods : Knight, 
J. B. 

Neopilina, modern: Clarke, A. H., Jr. 
North Carolina, Trent formation, Mio­

cene, paleoecology, cf. Recent : 
Smith, A. B. 

Ohio, Humboldt area, Pleistocene, distri­
bution and ecology : Reynolds, 
M. B. 

Newell Lake deposit, Pleistocene : 
Zimmerman, J. A. 

Pleistocene lakes, ecology : LaRocque, 
J. A. A. 

Polyplacophora: Smith, Allyn G. 
Quebec, Quaternary, Champlain Sea, ltt­

toral, temperature indicators: 
Elson, J. A. 

Shells, recent and fossil, trace-element 
concentrations, controls : Tureki­
an, K. K., 2. 

Texas, Laguna Madre-coastal bays, 
modern biofacies, cf. late Ceno­
zoic : Parker, R. H. 

Virginia, Yorktown formation, Miocene, 
York-James peninsula, list: Me­
Lean, J. D., Jr. 

MOLYBDENUM. 
Arizona, Tucson area, pegmatltic : Lut­

ton, R. J., 1. 
Canada, map: Canada G. S., 3. 
M 1 n era I s, rhenium geochemistry : 

Fleischer, M., 1. 
MoNAziTE. See also Heavy minerals; Rare 

earths ; Thorium. 
Alteration: Molloy, M. W., 1. 
Georgia, Culloden area, in pegmatltes: 

Fortson, C. W., Jr., 2. 
New Jersey, Chester area, comparative 

study: Molloy, M. W., 1. 
North Carolina, Piedmont placers: 

Overstreet, W. C. 
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MONAZITE--Continued 
Ontario, Elliot Lake area, high uraniu'm 

ratio : Roscoe, S. M. 
South Carolina, Piedmont placers : 

Overstreet, W. C. 
MONTANA. 

Dip-needle traverses, Sweetgrass Coun­
ty: Randall, J. A. 

Guidebook, Bighorn Basin : Wyo. Gaol. 
Assoc. 

Sawtooth Mts.-Disturbed belt area.: 
B1lltngs Geol. Soc. 

Western : Geol. Soc. America Rocliy 
Mtn. Sec. 

Isotopic study, Butte area, ore a:tld 
country rock, lead: Murthy, V. 
R., 2, 3. 

Areas described. 
Birney-Broadus coal field: Warren, 

w.c. 
Bitterroot Valley: Konizeski, R. L., 1. 
Melrose area : Theodosia, S. D. 
Nimrod area: Montgomery, J. K. 

Economic geology, 
Coal, Birney-Broadus field: Warr«m, 

w.c. 
Flint Creek Range, northwest flank : 

McGill, G. E. 
Fluorite, deposits : Ackerman, W. C., 1. 
Lignite, uraniferous, Ekalaka Hills : 

Gill, J. R., 2. 
Uraniferous, Long Pine Hills : Den­

. son, N. M., 2. 
Lincoln County, western: Johns, W. M. 
Metallic minerals, Helena area, by dis­

tricts: Sahinen, U. M., 1. 
Mineral deposits, South Moccasin Mt:~.: 

Miller, Richard N. 
Mineral resources: Sahinen, U. M., 2.. 

Lewistown area : Gardner, L. S., 1. 
Missoula area : Parker, R. c. 
Natural gas, Rocky Mts., Disturbed belt: 

Hurley, G. W. 
OU and gas, Porcupine dome, possibil­

ities : Model, R. M. 
Sweetgrass arch, southern: Gr1b1, 

E. A., Jr. 
Petroleum, Bighorn Basin, TenslE~ep 

sandstone : Wyo. Geol. Assoc. 
Delphia field: Williams, J. F. 
East Poplar field, hydrodynamic~s : 

Murray, G. H., Jr. 
Mission Canyon bioherms, possibil-

ities: Lewis, P. J. 
Red Creek field : Lowe, H. R. 
Stensvad field: Staggs, J. 0. 
Wolf Springs-Delphia area, Amsclen 

formation: Ramsey, R. D. 
Sodium sulfate, S·moke Creek-Medic:tne 

Lake area: Witkind, I. J., 1. 
Vermiculite, Libby deposit, origin: Bas­

sett, W. A., 1. 
Geologlo mapa. 

Birney-Broadua coal tleld : Warren, 
w.c. 

MONTANA-Continued 
Geologic maps-Continued 

Bitterroot Valley, surficial: McMurtrey, 
R. G. 

Black Hills : Mapel, W. J., 3. 
Bonner quadrangle: Nelson, W. H., 1. 
Ekalaka Hills : Gill, J. R., 2. 
Flint Creek Range, northwest flank : 

McGill, G. E. 
Helena area: Sahinen, U. M., 1. 
Lewistown area : Gardner, L. S., 1. 
Lincoln County, southwestern: Johns, 

W.M. 
Little Rocky Mtn. area: Knechtel, M. M. 
Marias River area, lower: Smith, J. F., 

Jr. 
Sixteenmile area : Robinson, G. D., 1. 
Smoke Creek-Medicine Lake area : Wit­

kind, I. J., 1. 
South Moccasin Mts.: Mlller, Richard 

N. 
Yaak River quadrangle, south half : 

Johns, W. M. 
Ground water. 

Bitterroot Valley: Konlzeski, R. L., 1; 
McMurtrey, R. G. 

Geographic divisions : Groft, S. L., 2. 
Histot·ioal geology. 

Amsden formation, Pennsylvanian, Wolf 
Springs-Delphia area: Ramsey, 
R. D. 

Beartooth Mts., Precambrian, Rb-Sr and 
.K-A ages: Gast, P. W., 1 • 

Belt series, Precambrian, Glacier Na­
tional Park : Ross, C. P., 1. 

Western: Leischner, L. M., 1. 
Big Snowy group, Carboniferous, re­

vised, central: Gardner, L. S., 2. 
Mississippian, Rocky Mtn. front area: 

Blake, 0. D. 
Bitterroot Valley, Cenozoic, aquifers: 

McMurtrey, R. G. 
Colorado group, Cretaceous, Sweetgrass 

arch: Cobban, W. A., 2. 
Cretaceous, Lower, north-central : Glais­

ter, R. P. 
Cut Bank area, Jurassic-Cretaceous 

boundary: Weimer, R. J., 2. 
Drummond area, Precambrian-Cam­

brian contac:t : Maxwell, John c. 
Elkhorn Mts. volcanic field, Cretaceous : 

Klepper, M. R. 
Flint Creek Range, northwest flank : Mc­

:Gill, G. E. 
Garnet Range, Cambrian : Kaufrman, 

M.E., 2. 
Paleozoic : Kauffman, M. E., 1. 

Hebgen Lake area: U.S. Coast and 
Geod. Survey. 

Helena area, Precambrian-Paleozoic: 
Sahlnen, U. M., l. 

Lewistown area: Gardner, L. 8., 1. 
Lincoln County, Precambrian and Ceno­

Eoic : Johns, w. M. 
Llttl<e Roek;r Mtn. area : Knechtel, M. H. 
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MONTANA-Continued 
Historical geology-Continued 

Marias River area, Cretaceous and 
Quaternary: Smith, J. F., Jr. 

Maurice formation, Cambrian, south­
ern : Brown, C. William. 

Mesozoic-Cenozoic, western : Honkala, 
F. S. 

Mississippian - Pennsylvanian, central 
:and eastern: Willis, R. P. 

Newland limestone and Missoula group, 
Precambrian, western : Nelson, 
W.H., 3. 

Nimrod-Drummond area, Paleozoic: 
Tidyman, T. 

Pierre shale, Creta.ceous, Black Hills 
area : Robinson, C. S. 

Pleistocene, western: Montagne, J. M. 
de Ia. 

Precambrian, western, K-A ages: Hay­
den, R. J. 

Precambrian - Cambrian unconformity, 
northwestern : Campbell, A. B. 

Sappington formation, Devonlan-Mis­
sissipplan: Achauer, C. W. 

Sixteenmile area : Robinson, G. D., 1. 
Slyeh limestone, Precambrian, isotopic 

ages : Goldich, S. S., 1. 
Smoke Creek-Medicine Lake area, Ceno­

zoic : Witkind, I. J ., 1. 
South Moccasin Mts., Cambrian-Recent: 

Miller, Richard N. 
Sun River Canyon area, stratigraphic 

chart : Mudge, M. R., 3. 
Tyler formation, Mississippian, central: 

Todd, D. F. 
Mineralogy. 

Collecting localities : Navratil, G. J. 
Feldspars, Boulder batholith, perthlte, 

origin by replacement of plagi­
oclase : Robertson, F. S. 

Fersmite, Ravalll County: Hess, H. D. 
Galena, Boulder batholith, replacing 

uraninite : Shulhof, W. P. 
Narsarsukite, Sweetgrass Hills : Stew­

art, D. B. 
PaZeontoZogv. 

Algae, Belt series, Precambrian, Glacier 
National Park: Ross, C. P., 1. 

Lodgepole formation, Mississippian, 
Big Snowy Mts.: Johnson, J. 
Harlan, 1. 

Bryozoans, Amsden formation, Pennsyl­
vanian: Perry, T. G., 3. 

Coral ('i), Silver Hills formation, Cam­
brian : Fritz, M. A., 1. 

Douglass Creek basin, Oligocene biota, 
rpaleoecology : Konizeski, R. L., 2. 

Garnet Range, Cambrian : Kauffman, M. 
E., 2. 

Insect, Alder area, Oligocene : Carpen­
ter, F. M.: Pierce, W. D., 1. 

Mississippian -Pennsylvanian, central 
and eastern, lists: Willis, R. P. 

Pierre shale, Cretaceous, Black Hills 
area, lists : Robinson, C. S. 

MONTANA-Continued 
Paleontology--:Continued 

Plant, Ruby River basin, Oligocene: 
Becker, H. F. 

Sappington sandstone, Devonian-Mis­
sissippian, microfossils: Achauer, 
c. w. 

Sponges, Sappington sandstone, Mis­
sissippian, southwestern : Gut­
schick, R. C., 3. 

Petrology. 
Belt series, lower, Precambrian, west­

ern : Leischner, L. M., 1. 
Big Snowy group, central: Gardner, 

L. S., 2. 
Bitterroot Range, anorthosite bodies in 

metamorphic rocks : Anderson, 
Roy E., 2. 

Boulder batholith, perthite origin : 
Robertson, F. S. 

Browne Lake area : Hutchinson, R. M., 
3. 

Colorado group, Cretaceous, Sweetgrass 
arch : Cobban, W. A., 2. 

Ekalaka Hills lignite field: Gill, J. R., 2. 
Elkhorn Mts. volcanic field, Cretaceous : 

Klepper, M. R. 
Fluorite deposits, petrologic provinces: 

Ackerman, W. C., 1. 
Idaho batholith border zone, Lolo Pass 

area : Leischner, L. M., 2. 
Igneous and metamorphic rocks, west­

ern : Anderson, Roy E., 1. 
Lincoln County, western: Johns, W. M. 
Little Rocky Mtn. area : Knechtel, 

M.M. 
Maurice formation, dolomitization, 

southern : Brown, C. Wllliam. 
Mission Canyon bioherms, facies : Lewis, 

P. J. 
Mississippian-Pennsylvanian, central 

and eastern: Willis, R. P. 
Newland limestone and Missoula group, 

Precambrian, western: Nelson, 
W.H.,3. 

Orbicular gneiss, Beartooth Mts., Lone­
some Mtn. area: Leveson, D. J. 

Pierre shale, Cretaceous, Black Hills 
area : Robinson, C. S. 

Shonkinlte-granite porphyry series, 
Yogo Peak, textural features: 
Goodspeed, G. E., 1. 

South Moccasin Mts. laccoliths: Miller, 
Richard N. 

Sweetgrass Hllls, narsarsukite origin : 
Stewart, D. B. 

Wallace formation, argillite, scapoliza­
tion : Ackerman, W. C., 2. 

Physical geology. 
Beartooth Mts., fracture patterns: Spen­

cer, E. W. 
Big Snowy uplift, Mississippian tec­

tonics : Todd, D. F. 
Browne Lake area : Hutchinson, R. M., 

3. 
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MONTANA-Continued 
Phy&icaZ geoZogy--Con tlnued 

Bumpy land, formation by freezing, cf. 
orogeny: Green, J. R. 

Cathedral Peak area: Butler, James R. 
Drummond area, Precambrian-Cambrian 

contact: Maxwell, John C. 
Elkhorn Mts. volcanic field, Cretaceous: 

Klepper, M. R. 
Flathead Range, faults: Woodward, 

Lee A. 
Fllnt Creek Range, northwest flank : 

McGill, G. El. 
Granite County, southeastern: Poulter, 

·G. J. 
Gravelly Range, northern: Hadley, .J. 

B., 2. 
Hebgen Lake area : U. S. Coast and 

Geod. Survey. 
Hebgen Lake earthquake, 8/17/59: U.8. 

Coast and Geod. Survey ; Wit­
•kind, I. J ., 2. 

Idaho and Boulder batholiths: Ander-
son, Roy E., 1. 

Lewis overthrust : Ross, C. P., 1. 
Lincoln County, western: Johns, W. M. 
Line Creek area : Casella, C. J. 
Madison Canyon landslide: Hadley, .r. 

B., 1. 
Marias River area, lower : Smith, J. F'., 

Jr. 
~Ielrose area : Theodosia, S. D. 
Porcupine dome : Model, R. M. 
Rocky Mts., Disturbed belt, thrusting· : 

Hurley, G. W. 
Sixteenmile area : Robinson, G. D., 1. 
South Moccasin Mts., structural blockB, 

intrusion and domal uplift : M111-
er, Richard N. 

Sun River Canyon area: Mudge, M. ll .. , 
3. 

Tectonic features, western : McManniB, 
W.J. 

Phy&iographic geology. 

MOBAINE8-Contlnued 
Canada, western, ice-disintegration, clas­

sification: Gravenor, C. P., 3. 
Canadian Shield, eastern, pre-Pleisto­

cene tropical weathering evl· 
dence : Brochu, M., 1. 

Greenland, Thule area, patterned 
ground, experimental formation 
cf. natural : Corte, A. E. 

Labrador, central: Henderson, Eric P., 
1. 

Michigan, Schoolcraft County: Sinclair, 
w. c. 

Upper Peninsula, map : Martin, H. 
M.M. 

New Jersey, Newark area: Jumikis, A. 
R. 

New York, western, alinement: Holmes, 
C. D., 2. 

Pennsylvania, northwestern: Shepps, 
V.C.,2. 

Quebec, central : Henderson, Eric P., 1. 
Monts Notre-Dame: Brochu, M., 3. 

Saskatchewan, Swift Current area, Wis· 
consin stage : Christiansen, E. A. 

MOUNDS. 
Alberta, Sturgeon Lake area : Hender­

son, Eric P., 2. 
Greenland, Kong Oscars Fjord, pingos, 

cf. Mackenzie delta, Northwest 
Territories: Muller, Fritz. 

Indiana, Lake County, muck mound, 
growth and cause : Bushnell, T. 
M. 

Washington, central, Manastash 
mounds, origin : Kaatz, M. R. 

MOUNTAIN BUILDING. See Orogeny. 
MuD BALLS, Trinidad, coastal : Kugler, H. G. 
MUDFLOWS. 

Oregon, Mt. Hood, burled forests, radio· 
carbon ages : Lawrence, D. B. 

Washington, Mt. Rainier, Osceola mud­
flow, Buckley quadrangle: Cran· 
dell, D. R. 

Beartooth Mts., fracture 
pression on aerial 
Spencer, El. W. 

patterns, e:t- MusKEG, measurement of bearing strength, 
photographs.: relation to drainage: Radforth, 

N. W., 1. 
Belt area, sinkhole not meteor crater·: 

Green, J. R. 
Bitterroot Valley, origin: McMurtrey, 

R. G. 
Glacial, western: Montagne, J. M. de la.. 
Glacial Lake Musselshell, spillways:: 

Colton, R. B. 
Glaciation, southwestern: Hall, W. B. 
Glacier National Park: Ross, C. P., 1. 
Lincoln County, western: Johns, W. M. 
Marias River area, lower: Smith, J. F'., 

Jr. 
Smoke Creek-Medicine Lake area: Wit­

kind, I. J ., 1. 
MoRAINEs. Be6 also Glacial geology. 

Alaska, Anchorage area : M1ller, R. D., t. 
Alberta, Sturgeon Lake area : Hender­

son, Ertc P., 2. 

NATURAL BRIDGES. 
Origin : Threet, R. L., 3. 
Utah, Arches National Monument, 

origin : Threet, R. L., 3. 
NATURAL GAS. See also Maps, Oil and gas,· 

Oil and gas fields. 
Alaska, Arctic slope, posslb111ties : 

Burnside, R. J., 2. 
Alberta, East Calgary field : Mason, 

A. D. M. 
Edmonton reef chain, stratigraphic 

traps: Herbaly, E. L. 
Map : Canada G. S., 1. 
Provost field : Renaud, J. E. 
Rocky Mts., foothills, entrapment : 

Fox, F. G. 
Wimborne field : Brennan, P. F. 

Appalachian basin: Woodward, H. P., 1. 
Arizona : Stipp, T. F. 
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NATURAL GAS-Continued 
Arkansas, Aetna field : Planalp, R. N. 

Cecil field: Mock, F. W. 
McAlester- Arkansas Valley basin, 

fields : Brooks, R. P., Jr. 
Northern, pre-Atoka rocks : Frezon, 

S. E. 
Ouachita province, possibilities: How· 

ell, J. V., 1. 
Washburn anticline: Bartlett, C. S., 

Jr. 
Whlte Oak field: Clark, Joseph M. 

British Columbia : Lucie-Smith, A. N. 
Northeastern, map: Canada G. S., 1. 

California, Bounde Creek field : Bruce, 
D. D., 2. 

Buena Vista field: Borkovich, G. J. 
Canfield Ranch field: Matthews, J. 

F., Jr. 
Chowchilla field: Hunter, G. W. 
Compton Landing field : Bruce, D. 

D., 1. 
Gill Ranch field: Loken, K. P. 
J ohe Ranch and Maddux Ranch areas : 

Land, P. E. 
Oak Canyon field : Ybarra, R. A. 
Olive field: Gaede, V. F. 
Princeton field : Bruce, D. D., 8. 
Sacramento basin: Loomis, F. B., Jr. 

Canada, Arctic areas, possibilities : Al· 
len, A. R. 

Eastern, fields and possibillties : 
Roliff, W. A. 

Northwestern, possibllltles : Lang, 
A. H. 

Carbon dioxide, origin: Lang, W. B. 
Colorado, Cretaceous fields : :Rocky Mtn. 

Assoc. Geologists. 
Denver basin, Mesa verde group : 

Nolte, C. J. 
Piceance Creek basin, traps : Peter· 

son, V. E. 
Raton basin, possibilities: Clair, J. R. 

Colorado Plateau, Paradox-San Juan 
basins: Peterson, J. A. 

Evaporites, primary, role in accumula· 
tion: Sloss, L. L., 1. 

Exploration, reservoir sands, elongate 
lenticular types : Busch, D. A. 

Formation evaluation, logging devices 
and program: Kirby, J. E., Jr. 

Gulf Coastal Plain, eastern : Braun­
stein, J., 2. 

Habitat, topographic highs during dep­
osition : Scholten, R. 

Illinois, Freeburg pool: Meents, W. F. 
Indiana, south-central: Melhorn, W. 

N., 2. 
Kansas, Abilene anticline area, possi­

bilities: Shenkel, C. W., Jr. 
Anadarko basin: Beebe, B. W., 1. 

Mississippian: Beebe, B. W., 2. 
Sedgwick basin fields : Goebel, E. 

D., 2. 
Southeastern, Mississippian : Mer­

riam, D. F., 2. 

NATURAL GAS-Continued 
Kansas-Continued 

Southwestern, Mississippian : Veroda, 
v. J·. 

Western, fields: Kans. Geol. Soc., 1. 
Kentucky, central, Silurian shallow 

pools: Barnes, J. M., Jr. 
Louisiana, A very Island salt dome : 

Bates, F. W. 
Evangeline-St. Landry Parishes : 

Varvaro, G. G. 
Grandison area : Oakes, R. L. 
Map : Coignet, G. 0. 
Southern, Anahuac formation : Go­

heen, H. C. 
Thorn well field : Hardin, F. R. 

Manitoba, western, map : Canada G. 
s., 2. 

Marine-seep detection, methane in wa­
ter: Dunlap, H. F. 

Mexico, map : Petr6leo Interamericano. 
Northeastern, Frio-Anahuac forma­

tions: Yzaguirre, L. A. 
Michigan, Mackinac Straits region and 

northern Lower Peninsula, pos­
sibilities : Landes, K. K., 1. 

Southwestern, Silurian possib111ties : 
Ells, G. D., 1. 

Montana, Rocky Mts., Disturbed belt : 
Hurley, G. W. 

Sweetgrass arch, southern : Grlbl, 
E. A., Jr. 

Nebraska, Salina basin, poss1b111tles : 
Tapp, S.C. 

Willson Ranch field : Boardman, A. C. 
New Mexico, carbon dioxide: Anderson, 

E. C. 
Northeastern, possibllities: Foster, 

R. W., 2. 
New York, eastern and central, maps 

and well records : Kreidler, W. L. 
North Dakota, Nesson anticline: N. 

Dak. Geol. Soc., 1. 
Northwest Territories, Mackenzie River 

area, lower, possibilities: Rai­
nier, P. W. 

Occurrence, misleading evidence : Ar­
nold, R. 

Ohio, Ashtabula County, possibilities: 
Linn, E. H. 

Oklahoma, Anadarko basin, northern 
-shelf : Hayden, A. C. 

Anadarko basin, northwestern : Beebe, 
B. w.,l. 

Northwestern, Mississippian: Beebe, 
B. w .• 2. 

Beaver County: Parker, Richard L. 
Creek County : Oakes, M. C. 
Custer County : Jordan, L., 4. 
Harper County: Jordan, L., 3. 
Light field, Morrow series: Barby, 

B. G. 
McAlester-Arkansas Valley basfn, 

fields: Brooks, R. P., Jr. 
Mississippian: Clinton,·&. P. 
North Buffalo field: Kornfeld, J. A. 
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NATURAL GAS-Continued 

Oklahoma--continued 
Northwest Butner oil field area.: 

Duck, J. H., Jr. 
Ouachita Mts., possiblllties: Chen•>­

weth, P. A., 4. 
Ouachita province, possibilities : Hov~­

ell, J. V., 1. 
Pawnee County: Greig, P. B., Jr. 
Southwest Enville field: Reeves, C. C'., 

Jr., 2. 
Ontario, southwestern, o1fshore Silurl11n 

reefs : Fournier, F. L. 
Oregon, carbon dioxide springs : Wal~­

ner, N. S. 
Origin, composition changes, chemical 

aspects : Brooks, B. T., 2. 
Pennsylvania, Boone Mtn. and Rocktou­

Benezette trends: Brown, W. R, 
Sd. 

Northeastern, maps and well recordEI: 
Kreidler, W. L. 

Radioactive, transport in porous media. : 
Sakakura, A. Y. 

Reserves : Scarlott, C. A. 
Rocky Mtn. area, sedimentary baslm1 : 

Van Couvering, M. 
Saskatchewan, map : Canada G. S., !~. 
Texas, Anadarko basin, northwestern: 

Beebe, B. W., 1. 
Anadarko basin, northwestern, Mh-

sissippian : Beebe, B. W., 2. 
Brown-Bassett field: Vinson, M. C. 
Caplen field: Parker, H. 
Cochran-Hockley Counties: Phifer, 

R. L.,1. 
East Texas basin, salt domes : Krus·~­

kopf, H. H., Jr. 
Edwards limestone fields : Sandidg·e, 

J. R. 
Fashing field: Pinkley, G. R. 
Hitchcock field: Reiter, J. 0. 
Slocum salt dome: Read, J. L., Jr. 
Southwestern : McClain, 0. G. 
Stuart City field: Montgomery, P. A .• , 

.Jr. 
Texas Panhandle field, radon and 

helium, source: Sakakura, A. X. 
Yoakum field: Hoyt, W. V. 

United States, Anadarko basin, western 
border, possibilities: Wheeler, 
R. R. 

Mississippian: Clinton, R. P. 
Utah, Naval 011-Shale Reserve No. :~. 

possibilities : Cashion, W. B., Jr. 
Volume-reduction processes from organllc 

matter: Weller, J. M., 1. 
Washington, Green River area, possibil­

Ities: Anderson, J. Q. 
Ocean City anticline, possibllttles.: 

Wurden, F. H. 
West Virginia, Devonian shale: Haught, 

0. L., 1. 
Southern : Haught, 0. L., 3. 
Whip Cove field and Sleepy Creek 

proapeet: Appalachian Geol. Soc. 

NATURAL GAS-Continued 
Wllllston basin, southern : Sandberg, 

D. T. 
Wyoming, Denver basin, Mesaverde 

group: Nolte, C. J. 
Desert Springs field: Dahm, J. N. ; 

Earl, J. H. 
Vermilion Creek basin: Reese, D. L. 

Yukon, Mackenzie River area, lower, 
possibilities: Rainier, P. W. 

NAUTILOIDEA. Bee Cephalopoda. 
NEBRASKA. 

Bibliography, ground water: Newport, 
T. G. 

Economic geology. 
011 and gas, Central Nebraska basin, 

possibilities : Reed, E. C. 
Salina basin, possibilltles: Tapp, S.C. 
Willson Ranch field : Boardman, A. C. 

Petroleum, southwestern : Monahan, R. 
Geologic maps. 

Clay County, Cretaceous: Keech, C. 
F., 1. 

Ground water. 
Bibliography: Newport, T. G. 
Big Bl'ue River basin above Crete : 

Johnson, C. R. 
Clay County : Keech, C. F., 1. 
Logs of test holes, Greeley County: 

Smith, F. A. 
Howard County : Smith, F. A. 
Wheeler County: Smith, F. A. 

Loup River drainage basin: Sniegockl, 
R. T. 

Niobrara River basin: Newport, T. G. 
Platte River basin, lower: Keech, C. 

F., 2. 
Historical geology. 

Big Blue River basin above Crete, 
Cretaceous-Quaternary: Johnson, 
C. R. 

Clay County, Cretaceous-Quaternary: 
Keech, C. F., 1. 

Loup River drainage basin, Cretaceous­
Quaternary : Sniegocki, R. T. 

Niobrara River basin, Cretaceous­
Quaternary : Newport, ·T. G. 

Ollgocene-Miocene, faunal correlations: 
Toohey, L. M. 

Platte River basin, lower, Cenozoic : 
Keech, C. F., 2. 

Salina basin : Tapp, S. C. 
Mineralogy. 

Fulgurite, iron: Rlley, C. M., 2. 
Paleontology. 

Horses, Pleistocene: Howe, J. A. 
Rhinoceros, Kimball formation, Pllo­

cene: Tanner, L. G. 
Rodents, Niobrara River fauna, Mio­

cene: Ho1fme1ster, D. F. 
Petrology. 

Black siltstones, Pennsylvanian cyclo­
thems, eastern : Payton, C. E. 

Sharon Springs member of Pierre shale, 
uranlferoua : Kepferle, R. C. 

PhJJiicaZ geolOfl11· 
SaUna. baain : Ta.pp, 8. C. 
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NEVADA. 
Aeromagnetic and gravimetric surveys, 

Pershing - Churchill Counties, 
magnetite: Sheppard, E. P. 

Gravity study, Hazen to Austin: Thomp­
son, G. A., 1. 

Isotope study, Steamboat Springs area, 
water origin: White, D. E. 

Nuclear explosions, underground, hydro­
logic effects : Clebsch, A., Jr. 

Underground, mantle constitution : 
Berg, J. W., Jr. 

Rainier Mesa: Johnson, Gerald W., 
1, 3. 
Effects on tuff: Wilmarth, V. R., 
2. 

Economic geology. 
BerylUum, nonpegmatitic, possib111ties : 

Warner, L. A. 
Copper, Liberty mine, mineralization: 

Fournier, R. 0. 
Gold-silver, Comstock lode, mineraliza· 

tlon: Gianella, V. P., 2. 
Iron, Pershing-Churchill Counties, mag­

netite: Sheppard, E. P. 
Lead, trace, in potassium feldspars, re­

lation to ore deposits : Slawson, 
W. F. 

Manganese : Trengove, R. R. 
Petroleum, Paleozoic, eastern: Johnson, 

E. G. 
Silver, Candelaria mining district: Page, 

B. M., 1. 
Geologic maps. 

Buffalo Mtn. quadrangle: Wallace, R. E. 
Candelaria mining district : Page, B. 

M., 1. 
Goose Creek district: Mapel, W. J., 1. 
Lone Mtn. : Lovejoy, D. W. 
Shoshone Range, breccia pipes: Gates, 

0. 
Union district, pre-Tertiary : Silberllng, 

N.J. 
Ground water. 

Nuclear explosions, underground, con­
tamination studies : Higgins, G. 
H. 

Nuclear test site, Oak Spring formation, 
perched water tables: Clebsch, A., 
Jr. 

Historical geology. 
Basin and Range province : Steele, G. 
Candelaria mining district, Ordovician, 

Tertiary-Quaternary : Page, B. 
M., 1. 

Carlin area, Cenozoic volcanic-sedimen­
tary sequence: Regnier, J. P. M. 

Comstock lode, Triassic( ?)-Pleistocene: 
Glanella, V. P., 2. 

Goose Creek district, Ceno·zoic : Mapel, 
w. J., 1. 

Lone Mtn., lower Paleozoic thrust-slice 
facies, and Cenozoic: Lovejoy, 
D.W. 

Mt. Velma quadrangle: Coash, J. R. 

NEVADA--continued 
HistoricaJ geology--continued 

Ordovician, Lower and Middle, eastern 
and central: Lowell, J. Diller. 

Pahranagat Range, Devonian, section : 
Reso, A., 1. 

Guilmette formation, Devonian, reefs: 
Reso, A., 2. 

Pennsylvanian-Permian, southeastern: 
Brill, K. G., Jr. 

Ruby Mts.-East Humboldt Range, Pre· 
cambrian-Tertiary : Snelson, S. 

Shoshone Range, Tertiary volcanism : 
Gates, 0. 

Silver Island Range, Paleozoic and 
Tertiary : Schaeffer, F. :m., Jr. 

Snake Range and Kern Mts.: Nelson, 
R.B. 

Triassic, Upper, and Jurassic, Lower, 
southern, correlated with Utah, 
southwestern: Wllson, R. F., 2. 

Triassic-Pliocene, sedimentary-volcanic 
groups, eastern : Harris, H. D. 

Union district, pre-Tertiary : Sllberling, 
N.J. 

Virginia Range, Wadsworth area, Meso­
zoic-Quaternary : Rose, R. L., 2. 

Ward Mtn. area: Langenhetm, R. L., 
Jr., 4. 

Mineralogy. 
Chert, Humboldt River, north fork: 

Kirchmayer, M. 
Ertonite, Jersey Valley: Deffeyes, K. 9., 

1. 
Saline deposits: Kerr, P. F., 3. 
Union district: Silberling, N. J. 

Paleontology. 
Ammonoids, Luning formation, Trias­

sic: Sllberling, N. J. 
Bigtree forest, Sierra Nevada, Cenozoic 

evolution : Axelrod, D. I., 1. 
Conodonts, Triassic, east-central : Clark, 

n. L., 1. 
Diatoms, Fallon area, Miocene-Pliocene: 

Okuno, H. 
Guilmette formation, Devonian, reefs, 

Pahranagat Range: Reso, A., 2. 
Lee Canyon area, Mississippian-Permian, 

list : Rich, M. 
Lone Mtn., Ordovician-Devonian, lists : 

Lovejoy, D. W. 
Mammals, Smith Valley fauna, Pllocene: 

Macdonald, J. Reid. 
Sponges, Ordovician, eastern: Rigby, 

·J. K., 91. 
Trilobite, phacopid, Eureka dlstrtct, De­

vonian: Jones, W. P. 
Union district, pre-Tertiary : Sllberllng, 

N.J. 
Petrology. 

Black Rock Summit basalt ftow: Vl­
tallano, C. J. 

Candelaria mining district : Page, B. H., 
1. 

Carltn area, Cenozoic volcantc-sedlmen­
tary sequence: Regnier, J. P. M. 
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NmvADA--Continued 
Petrology-Continued 

Goose Creek district: Mapel, W. 1., ll. 
Inyo bathelith, Pellisier granite, non­

metamorphic origin : Emerson, 
D. 0., 2. 

Lone Mtn., Nannie's Peak intrusive, and 
tuffs : Lovejoy, D. W. 

Oak Spring formation, Tertiary : KelleJ~, 
G. V., 5. 

Pennsylvanian limestones, northeas1t­
ern : Dott, R. H., Jr., 1. 

Shoshone Range, breccia pipes : Gate~!, 

o. 
Union district, pre-Tertiary : Sllberllnl~. 

N.J. 
PhysicaZ geology. 

Bare Mtn., faults : Cornwall, H. R. 
Basin and Range structure, Hazen to 

Austin, gravity study : Thomp­
son, G. A., 1. 

Paleozoic tectonic and sedimentary 
influences : Steele, G. 

Candelaria mining district : Page, n. 
M., 1. 

Diamond Mts., central : Larson, E. R. 
Earthquakes, list, western: Wood, H. 0. 

Wonder district, 1.908, evidence: 
Slemmons, D. B. 

Gold King fault : Slemmons, D. B. 
Goose Creek district: Mapel, W. J., 1. 
Humboldt River, north fork, cheJ1 

. masses, deformation: Kircll­
,mayer, M. 

Lincoln County, southeastern, thru£1t 
faults: Tschanz, C. M. 

Lone Mtn., thrusts: Lovejoy, D. W. 
Mt. Velma quadrangle: Coash, J. R. 
Pennsylvanian Umestones, eycllc sedi-

mentation, northeastern : Dott, 
R. H., Jr., 1. 

Raimer Mesa, underground nuclear m~­
ploslons: Johnson, Gerald W., a. 

Ruby Mts.-East Humboldt Rang·~. 
thrusts and orogeny : Snelson, H. 

Sevier arch, tectonics, eastern : Harri;~, 
H. D. 

Shoshone Range, breccla pipes : Gates, 0. 
Snake Range and Kern Mts. : Nelson, 

R. B. 
Stlllwater Range, tectonics: Page, n. 

M., 2. 
Union district: Sllberllng, N. J. 
Ward Mtn. area : Langenheim, R. L,,, 

Jr., 4. 
White Mts., alluvial fans, gradational 

history: Beaty, C. B., 2. 
Physiographic geology. 

White Mts., slope retreat by gullying·: 
Beaty, C. B., 1. 

Nmw BRUNSWICK. 
Aeromagnetic maps, 750, Fredericton 

.Junction area : Canada G. S., 1a. 
1'51, Fredericton area: Canada G. S., 

13. 

NEW BRUNSWICK-Continued 
A<eromagnetic maps-Continued 

752, Grand Lake area : Canada G. S., 
13. 

753, Minto area: Canada G. S., 18. 
·7,54, Chipman area : Canada G. S., 13. 
155, Salmon River Road area : Can-

ada G. S., 13. 
756, Bolestown area : Canada G. S., 

l3. 
757, Blackville area : Canada G. S., 

.13. 
.758, Newcastle area: Canada G. S., 

113. 
Exploration, Juniper Prospect area, case 

history : Ward, S. H., 1. 
A.reas described. 

•Napadogan area: Canada G. S., 19. 
Economic geology. 

Gypsum, origin: Sund, J. 0. 
Lead-zinc-copper, Brunswick and Niga­

doo depo.slts, formation temper­
atures, sphalerites, iron content : 
Kalliokoski, J. 0. K. 

Possibilities: Smith, J. C. 
Sulfides, Bathurst - Newcastle area, 

:origin: Tupper, W. M. 
Heath Steele deposits, origin, sulfur 

isotopes : Dechow, E. W. C. 
Origin: Benson, David G. 

Woodstock-Fredericton area: Canada 
G. S., 60. 

Geologic maps • 
Aroostook area, surficial : Canada G. S., 

.58. 
Grand Falls area, surficial: Canada G. 

S., 50. 
Musquash area: Canada G. S., 12. 
Napadogan area: Canada G. S., 19. 
Woodstock-Fredericton area: Canada 

G. S., 60. 
Hlstorical geology. 

Musquash area, Precambrian-Triassic : 
Canada G. S., 12. 

Woodstock-Fredericton area, Ordovi­
cian-Carboniferous : Canada G. 
s., 60. 

Mineralogy. 
Albite, chessboard twinning, origin : 

Starkey, J. 
Brunswick Mining and Smelting ore 

bodies : Stanton, R. L., 3. 
Heavy minerals, sand and gravel de­

posits : McLeod, C. R. 
Sulfide deposits: Benson, David G. 

Petrology. 
Brunswick Mining and Smelting ore 

bodies : Stanton, R. L., 3. 
Musquash area : Canada G. S., 12. 
Woodstock-Fredericton area: Canada 

G. S., 60. 
Physiographic geology. 

Aroostook area, glacial: Canada G • 
S., 58. 

Grand Falls area, glacial : Canada G. 
s., 50. 
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Nmw ENGLAND. 
Clay minerals, deposition environments : 

Allen, V. T., 1. 
New Hampshire and Vermont rock se­

quences, Paleozoic: Green, J. C. 
Nmw HAMPSHffiJD, 

.Eoonomic geology. 
Lightweight aggregate: Stewart, G. W. 
Mineral deposits, lists : Morrill, P ., 2. 

Geologic maps. 
Isles of Shoals : Fowler-Billings, K. 
Monroe area : Hall, L. M. 

Historical geology. 
Isles of Shoals : Fowler-Billings, K. 
Monroe area, Ordovician ( ? ) : Hall, 

L.M. 
Mineralogy. 

Collecting localities: Morrill, P., 2. 
Petrology. 

Isles of Shoals: Fowler-Billings, K. 
Physical geology. 

Isles of Shoals : Fowler-Billings, K. 
Monroe area : Hall, L. M. 

Nmw JERSEY. 
Aeromagnetic map, Lambertville and 

Stockton quadrangles: Bromery, 
R. W., 14. 

Engineering geology, Newark area, 
glacial soils: Jumikis, A. R. 

Spruce Run dam site and reservoir : 
Widmer, K., 4. 

.Economic geology. 
Radioactive rare-earth minerals in 

magnetite, Scrub Oaks mine: 
Klemic, H., 2. 

Titanium, ilmenite sand deposits, 
southern: Johnson, M. E. 

Geologic maps. 
General: N.J. Dept. Conserv. and Econ. 

Devel. Bur. Geology and Topog­
raphy. 

Ground water. 
Cape May County : Gill, H. E. 
Monmouth County, well logs: Jablon­

ski, L.A. 
Northeastern: Geraghty, J. J. 
Passaic River, Essex-Morris Counties, 

buried valley : Bonini, W. E. 
Triassic rocks, jointing, relation to 

movement: Widmer, K., 2. 
Historical geology. 

Cape May County, Miocene and Pleisto­
cene: Gill, H. E. 

Coastal Plain, Upper Cretaceous-lower 
Tertiary : Olsson, R. K. 

Cretaceous, correlations: Richards, H. 
G., 1. 

Newark basin, Upper Triassic, correla­
tion: Bock, W., 3. 

Precambrian Highlands, isotopic ages : 
Long, L. E., 1. 

Raritan formation, Cretaceous : Rich­
ards, H. G., 1. 

Schoharie formation, Devonian, rede­
fined : Johnsen, J. H. 

Tertiary, lower : Adams, J. K. 

NEW J"ERSEY-Continued 
Mineralogy. 

Brandtite, Sterling Hill mine: Gaines, 
R. V., 2. 

Catalog: Wilkerson, A. S. 
Franklin area: Albanese, J. S. 
Heavy minerals, ilmenite sands, south· 

ern : Johnson, M. E. 
Ilmenite, alteration mechanism, sand 

cf. parent rock : Lynd, L. E. 
Radioactive rare-earth minerals ln mag­

netite, Scrub Oaks mine: Klemlc, 
H.,2. 

Zincite, gem, Franklin-Sterling area: 
Trumper, L. C. 

Paleontology. 
Fishes, Newark basin, Triassic: Bock, 

w.,s. 
Warren-Sussex Counties, Silurian : 

Beerbower, J. R., 1. 
Foraminifera, Late Cretaceous-early 

Tertiary, zones: Olsson, R. K. 
Mammals, Pleistocene, dredged off coast : 

Richards, H. G., 5. 
Petrology. 

Beach sediments, sphericity, quartz 
grains: Blatt, H. 

Cranberry Lake area, saprolite, post­
glacial origin: Minard, J. P. 

Green Pond conglomerate, pressolved 
quartz grains: Thomson, A. F . 

Tertiary, lower: Ada'ms, J. K. 
Physical geology. 

Spruce Run dam site and reservoir : 
Widmer, K., 4. 

Physiographic geology. 
Hackensack Meadows, pre-Pleistocene 

valleys: Widmer, K., 3. 
Newark area, glacial: Jumikis, A. R. 

NEW MEXICO. 
Bibliography, northeastern : Smith, 

G.W. 
Gamma-ray logs, radon effects, Grants 

uranium area : Tanner, A. B. 
Geochemical studies, cores, Cambrian­

Ordovician, pre-Simpson, Lea 
County : Barnes, V. E., 2. 

Hanover district, base-metals distrl· 
button : Barnes, H. L., 2. 

Guidebook, Sacramento Mts.: Soc. Econ. 
Paleontologists and Mineralogists 
Permian Basin Sec. 

Sangre de Cristo Mts., southern: Pan­
handle Geol. Soc., 2. 

Silver City-Santa Rita-Hurley area, 
popular: Schilling, J. H. 

West-central: N. Mex. Geol. Soc. 
Paleomagnetism, late Cenozoic basalts, 

varied orientations: Baldwin, B. 
Photogeologic study, Ocate area: Bo· 

gart, L. E. 
Thermoluminescence, Cambrian-Ordovi­

cian carbonate rocks, pre-Simp· 
son, Lea County: Barnes, V. E., 
3. 
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NEW MEXICo-Continued 
Trace elements, Central district, sul­

fides : Rose, A. W. 
Areas described. 

Jarilla Mts.: Reynolds, C. B. 
economic geology. 

Beryl, Harding pegmatite: Jahns, R. H., 
3. 

Beryllium, nonpegmatitic, Wind Mtn. 
area, possibilities: Warner, L.A. 

Carbon dioxide gas : Anderson, E. C. 
Copper-lead-zinc, Pelonclllo Mts., origin : 

Elston, W. E., 2. 
· Copper-zinc, Hanover district : BarnE,s, 

U.L.,2. 
·Gypsum: Weber, R. H., 1. 

Lead-zinc, Magdalena mining district : 
Titley, S. R., 2. 

Mineral deposits, Big Burro Mts. : Hew· 
itt, C. H. 

Lincoln County, possibilities: Gr:ls­
wold, G. B. 

Lordsburg quadrangle : Flege, R. 1!'., 
Jr. 

Mineral resources, Union County : 
Baldwin, B. 

Nickel-cobalt-silver, Black Hawk dis­
trict, Alhambra mine: Gtllerman, 
E. 

Oil and gas, exploration, Sacram.ento 
Mtn. area : Dunn, D. A. 

Lucero basin, possibilities: Wengerd, 
s. A., l. 

Possibllitles, northeastern: Foster, 
R. W., 2. 

Tucu;mcari basin, possibillties : Krls1e, 
J. E. 

Petroleum, Delaware basin: Kuhn, P. J. 
Delaware basin, traps: Dodge, C. :8'. 
Empire field, Abo reef: Podpechan, 

F.W. 
Horseshoe Canyon field : Knight, 

w.v. 
Pennsylvanian possibillties, south­

western: Kottlowski, F. E., 4. 
San Juan Basin, Pennsylvanian pos­

sibilities: Wengerd, S. A., 2. 
Southwestern: Zeller, R. A., Jr. 

Potash, Carlsbad district : Jones, C. I;., 
1. 

Tungsten : Dale, V. B., 2. 
Uranium, Black Hawk district, Alham­

bra mine : Gillerman, E. 
Datil-Gallinas-Bear Mts.: Bachman, 

G. 0., 3. 
Grants area, origin: Colman, H. C. 

Todilto limestone deposits cf. Colo­
rado Plateau sandstone depositn : 
Truesdell, A. H. 

Geologic maps. 
Ash Creek area : Hewitt, C. H. 
Big Burro Mts.-Redrock area: Hewitt, 

C. H. 
Catron County, northern, Cenozoic: 

Willard, M. E. 
Last Chance Canyon area: Hayes, P. T. 

NEW MEXICO-Continued 
Geologic maps--Continued 

La Ventana Mesa area: Bachman, G. 
0., 2. 

Lincoln County : Griswold, G. B. 
Little Black Peak quadrangle, east half : 

Smith, C. T., 1. 
Lordsburg quadrangle : Flege, R. F., Jr. 
Mogollon quadrangle: Weber, R. H., 2. 
Reserve quadrangle: Weber, R. H.,&. 
Sacramento Mts., northern : Otte, C., 

.Jr., 1, 2. 
West escarpment: Pray, L. C. 

Sand Canyon area : Bachman, G. 0., 1. 
'Sunshine Valley area: Winograd, I. J. 
Union County : Baldwin, B. 
West-central : N. Mex. Geol. Soc. 
Wind Mtn. area: Warner, L. A. 

Ground water. 
Carlsbad area: Motts, W. S., 2. 
Hondo Valley: Mourant, W. A. 
Hot Springs area, nonthermal artesian : 

Murray, C. R. 
Hueco Bolson : Knowles, D. B. 
San Juan Basin, Jurassic-Cretaceous 

aquifers, hydrodynamics: Berry, 
F. A. F. 

Sunshine Valley area: Winograd, I. J. 
Tularosa Basin: Hood, J. W. 

Historical geology. 
Bishops Lodge member of Tesuque for· 

mation, Miocene: Boyer, W. W. 
Cambrian - Mississippian, southern : 

Flower, R. H., l. 
Cambrian - Ordovician, pre - Simpson, 

1southeastern: Barnes, V. E., 1. 
Carlsbad area, Permian-Quaternary: 

Motts, W. S., 2. 
Catron County, Tertiary volcanic rocks: 

Willard, M. E. 
Chama basin, Pennsylvanian-Quater-

nary : Budding, A. J. 
Chetoh country, Cenozoic: Howell, P. W. 
Cretaceous, west-central : Gadway, K. L. 
Cretaceous - Quaternary volcanic se-

quence, southwestern: Wargo, 
J. G., 1, 3. 

Dakota formation, Cretaceous, San 
Juan Basin, correlations : Tyr­
rell, W. W., Jr. 

Datil-Gallinas-Bear Mts., Permian-Ter­
'tiary : Bachman, G. 0., 3. 

Datil-Mogollon Plateau, pre-Cenozoic 
beds, subsurface : Kottlowskl, F. 
E., 6. 

Delaware basin, Permian: Kuhn, P. J. 
Des Moines quadrangle, late Cenozoic 

volcanism : Baldwin, B. 
Formation names, origin: Cave, H. S. 
Fresnal Canyon, Pennsylvanian-Per­

mian unconformity : Oppel, T. W. 
Fresnal group, Pennsylvanian, La Luz 

!anticline, cycles : Cline, L. M., 3. 
Hot Springs area, Paleozoic-Quaternary : 

Murray, C. R. 
Knight Range: BaUmann, D. L. 
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NEW MEXICO-Continued 
Historical geology-Continued 

Laborcita formation, Permian, Sacra­
~mento Mts. : Otte, C., Jr., 2. 

La Ventana Mesa area, Cretaceous: 
Bachman, G. 0., 2. 

Lincoln County : Griswold, G. B. 
Lucero region, Pennsylvanian-Creta· 

ceous: Wengerd, S. A., 1. 
Madera formation, Pennsylvanian : Per· 

kins, R. D., 1. 
Magdalena mining district: Titley, S. 

R., 2. 
Mesozoic, nomenclature revision, north­

eastern : Griggs, R. L. 
Mississippian, west-central : Armstrong, 

A. K., 1. 
West-central and southern: Arm· 

strong, A. K., 2. 
Mississippian • Pleistocene, formation 

names, lexicon, northwestern and 
central: Lochman-Balk, C., 2. 

Montoya group, Ordovician, trans-Pecos 
area : Howe, H. J. 

Northeastern : Panhandle Geol. Soc., 2. 
Paleozoic, southwestern: Kottlowski, F. 

E., 4. 
Pennsylvanian, west-central: Kottlow­

ski, F. E., 3. 
Pennsylvanian-Quaternary gypsiferous 

formations: Weber, R. H., 1. 
Plains of 'San Augustin, Pleistocene ell­

mates: Clisby, K. H. 
Pliocene-Pleistocene: Foreman, F. 

Pre-Simpson formations, Cambrian-Or-
dovician, correlation, color : 
Barnes, V. E., 4. 

Sacramento Mts., northern, Pennsylva­
nian-Quaternary: Otte, C., Jr., 1. 

Permian: Clark, T. 
Precambrian, outcrops and well logs, 

identification: Foster, R. W., 1. 
West escarpment, Ordovician-Per­

omian: Pray, L. C. 
San Andres limestone, Permian, Last 

Chance Canyon area: Hayes, P. T. 
San Andres 1\fts., Precambrian-Tertiary : 

Kottlowskl, F. E., 2. 
San Juan Basin, Cretaceous-Paleocene 

boundary facies : Anderson, R. Y. 
Paleocene type area, age and nomen­

clature: Simpson, G. G., 2. 
Pennsylvanian: Wengerd, S. A., 2. 
Permian : Kelley, V. C., 2. 

Sand Canyon area, Upper Pennsylva­
nian-lower Permian : Bachman, 
G. 0., 1. 

Sangre de Cristo Mts., Mississippian 
limestone boulder conglomerates : 
Sutherland, P. K., 2. 

Southern : Panhandle Geol. Soc., 2. 
Sangre de Cristo Mts. and Raton basin, 

Pennsylvanian: Baltz, E. H., Jr. 
Schoolhouse Mtn. quadrangle, Tertiary 

volcanic rocks: Wargo, J. G., 2. 

Nmw Mmxico-Continued 
H istorlcaJ geology-Continued 

Silurian-Dev()nian, southwestern : Pye, 
W. D.,2. 

Sunshine Valley area: Winograd, I. J. 
Tres Herman()s sandstone member of 

Mancos shale, Cretaceous : Dane, 
C. H. 

Triassic, west-central: Co()ley, M. Jll., 1. 
Tucumcari basin : Krisle, J. E. 
Union County: Baldwin, B. 
Zuni Mts., Jurassic: Smith, C. T., 2. 

Mineralogy. 
Andalusite, viridine, Kiawa Mtn.: Heln· 

rich, E. W., 2. 
Ellenburger group, Lea County, cores, 

thin-section study: Folk, R. L., 3. 
General: Northrop, S. A. 
Lone Star sulfide deposit : Lustig, L. K. 
Meteorite, Grant iron, Widmanstll.tten 

structure : Maringer, R. E., 1. 
Meteoritic dust, Todllto gypsum, Juras­

sic : Erskine, W. S. 
Selenium, native, Grants area: Sun, 

M.-s •• 1. 
Paleontology. 

Corals, Montoya group, Ordovlclan, Mud 
:Springs Mts. : Hlll, D. 

Cycadeoids, Mesaverde formation, Cre· 
taceous : Delevoryas, T. 

Fresnal group, Pennsylvanian, La Luz 
an ticllne, zones : Cline, L. M., 3. 

Invertebrates, Sacramento Mts., north· 
ern, Pennsylvanian • Permian : 
Otte, C., Jr., 1. 

Lea and Eddy Counties, Ordovlclan, pre­
Simpson, well cores : Cloud, P. 
E., Jr., 2. 

Mammals, San Juan Basin, Paleocene 
type area : Simpson, G. G., 2. 

Montoya group, Ordovician, trans­
Pecos area, lists: Howe, H. J. 

Pollen, Plains of San Augustin, Plio· 
cene-Pleistocene: Foreman, F. 

San Juan Basin, Cretaceous-Paleocene 
boundary facies : Anderson, R. Y. 

Spores, Sandia formation, Pennsyl· 
van ian : Carten, T. L. 

West-central: N. Mex. Geol. Soc. 
Petrology. 

Big Burro Mts., northern: Hewitt, C. H. 
Bishops Lodge member, Miocene playa 

deposit: Boyer, W. W. 
Cambrian • Ord()vician, pre • Simpson, 

southeastern : Barnes, V. E., 1. 
Canadian River sediments, composition 

and texture: Pollack, J. M. 
Capitan limestone, origin, gypsum alter­

ation : Moore, G. W., 2. 
Carlsbad potash district, dikes: Jones, 

C. L., 2. 
Carrizozo lava flow: Allen, J. E. 
Catron County, Tertiary volcanic roeks: 

Willard, M. Jll. 
Chetoh country, Cenozoic: Howell, 

P. W. 
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Petrology-Continued 
Cochiti mining district, argillization : 

Bundy, W. M. 
Datil-Gallinas-Bear Mts., uraniferous 

deposits : Bachman, G. 0., 3. 
Des Moines quadrangle, late Cenozoic 

volcanic rocks : Baldwin, B. 
Ellenburger group, Lea County, cores, 

thin-section study : Folk, R. L., 3. 
Hueco Bolson : Knowles, D. B. 
Kiawa Mtn., quartzite, aluminous: 

Heinrich, E. W., 2. 
Laguna area, sandstone pipes : Schlee, 

J. s. 
Lordsburg quadrangle : Flege, R. F., Jr. 
Madera formation, Pennsylvanian : Per­

kins, R. D., 1. 
Montoya group, Ordovician, trans­

Pecos area: Howe, H. J, 
Plains of San Augustin, Pleistocene 

sediments: Clisby, K. H. 
Pliocene-Pleistocene, pluvial lake 

sediments: Foreman, F. 
Sacramento Mts., northern: Otte, C., 

Jr., 1. 
San Andres limestone, Permian, Last: 

Chance Canyon area : Hayes, 
P. T. 

Sangre de Cristo Mts., Mississippian 
llmestone boulder conglomerates : 
Sutherland, P. K., 2. 

Schoolhouse Mtn. quadrangle, Tertiary 
volcanic rocks: Wargo, J. G., 2. 

Union County : Baldwin, B. 
Valles Mts., Pliocene sediments, fusion 

by andesite intrusion: Bailey, 
R. A. 

White Sands National Monument, gyp­
sum sand origin: Jicha, H. L.,. Jr. 

Zuni Mts., Jurassic: Smith, C. T., 2. 
Physical geology. 

Anadarko basin, western margin : 
Wheeler, R. R. 

Big Burro Mts., northern: Hewitt, C. H. 
Cambrian - Ordovician, pre - Simpson, 

southeastern: Barnes, V. E., 1. 
Carlsbad area : Motts, W. S., 2. 
Carlsbad Caverns, deep levels, forma· 

tion : Motts, W. S., 3. 
Carlsbad potash district, dikes: Jones, 

C. L., 2. 
Carrizozo lava flow: Allen, J. E. 
Chama basin : Budding, A. J. 
Delaware basin, domal structures : 

Vine, J. D., 3. 
Des Moines quadrangle, late Cenozoic 

volcanism : Baldwin, B. 
Fresnal Canyon and fault zone: Opp·el, 

T. W. 
Knight Range : BaUmann, D. L. 
Laguna area, sandstone pipes : Schlee, 

J. s. 
La Luz anticline, Fresnal group, cyclic 

sedimentation: Cline, L. :M., 8. 
La Ventana Mesa area: Bachman, G. 

0., 2. 

G9,CS28-Glr----32 

Nmw :MExico-Continued 
Physical: geology-Continued 

Lincoln County : Griswold, G. B. 
Lordsburg quadrangle: Flege, R. F., Jr. 
Lucero region : Wengerd, S. A., 1. 
Magdalena mining district : Titley, S. 

R., 2. 
Northeastern: Panhandle Geol. Soc., 2. 
Ocate area, photogeology: Bogart, L 

E. : Brown, H. G., 3d. 
Sacramento Mts.: Clark, T. 

Northern : Otte, C., Jr., 1. 
We:st escarpment: Pray, L. C. 

San J'uan Basin: Wengerd, S. A., 2. 
Sand Canyon area: Bachman, G. 0., 1. 
Sangre de Cristo Mts., southern : Pan-

handle Geol. Soc., 2. 
Structural units, west-central : Fitz­

simmons, J.P. 
Sunshine Valley area: Winograd, I. J. 
Thore·au area, cave, Permian, San An-

dres limestone: Cooley, M. E., 4. 
Tucumcari basin: Krisle, J. E. 
Uniollt County : Baldwin, B. 
Volcanic necks, emplacement, Navajo 

and Hopi types: McBirney, A. R. 
Physiographic geology. 

Ocate' area, photogeologic study: Brown, 
H. G., 3d. 

Sacramento Mts., east side: Motts, W. 
s., 1. 

Union County : Baldwin, B. 
West--central: Fitzsimmons, J. P. 

NEW YORK. 
Aeromagnetic map, Loon Lake quad­

rangle and part of Chateaugay 
quadrangle: Balsley, J. R., 
Jr., 3. 

Oswegatchie quadrangle: Balsley, J. 
R., Jr., 4. 

Santa Clara quadrangle and part of 
St. Regis quadrangle: Balsley, 
J. R., Jr., 2. 

Tupper Lake quadrangle: Balsley, 
J. R., Jr., 5. 

Bibliography, mineral resources: 
Luedke, E. M. 

Engineering geology, New York City 
water-supply system: Fluhr, 
T. W. 

Geologic investigations, IDster County, 
history : Friedman, J. D., 1. 

Geophysical investigations, Adirondack 
area, magnetic-oxide assemblages, 
relation to lithology and magnet­
ism: Balsley, J. R., Jr., 1. 

Phillips mine-Camp Smith area : 
Klemic, H., 1. 

Guidebook, Cayuga Lake basin: N. Y. 
State Geol. Assoc. 

Washington County: New England 
Intercollegiate Geol. Conf. 

Seismic studies, Long Island, onshore 
and otrshore : Blaik, M. 

,Tappan Zee Bridge area: Worzel, J. 
L., S. 
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NEW YORK--,Continued 
Economic geology. 

Iron, Ausable Forks magnLtlte district, 
origin: Collins, L. G. 

Ausable Forks magnetite district, 
source, host rock: Hagner, A. 
F., 2. 

Mineral resources, bibliography and 
map : Luedke, E. M. 

Natural gas, eastern and central, maps 
and well records : Kreidler, 
W. L. 

Petroleum, Chipmunk sand, reservoir 
properties: Stanonis, F. L. 

Possibilities, south-central: Harding, 
R.W. 

Sulfides, Summitville and Ellenville ore 
bodies, origin, isotope ratios : 
Friedman, J. D., 2. 

Uranium, Phillips mine-Camp Smith 
area, possibilities : Klemic, H., 1. 

Geologic maps. 
Loon Lake quadrangle and part of 

Chateaugay quadrangle: Balsley, 
J. R., Jr., 3. 

Nicholville quadrangle : Postel, A. W. 
Oswegatchie quadrangle: Balsley, J. R., 

Jr., 4. 
Phillips mine-Camp Smith area : 

Klemic, H., 1. 
Rockland County: Perlmutter, N. M., 1 

Palisades : Thompson, H. D. 
Santa Clara quadrangle and part of 

St. Regis quadrangle: Balsley, 
J. R., Jr., 2. 

Southeastern, metamorphic a r e a: 
Prucha, J. J. 

Tupper Lake quadrangle: Balsley, J. 
R., Jr., 5. 

Ground water. 
Chemung County : Wetterhall, W. S. 
Drainage basins, geomorphology and 

.hydrology: Coates, D. R., 1. 
Long Island, south shore: Perlmutter, 

N. M., 3. 
Southwestern, salt-water encroach­

ment: Perlmutter, N. M., 2. 
Nassau County, northwestern: Swar­

zenskl, W. V., 2. 
Well logs: N. Y. Water Power and 

Control Comm. Long Island Of­
fice. 

New York City area: Geraghty, J. J. 
Rockland County : Perlmutter, N. M., 1. 
Suffolk County: Hoffman, J. F., Jr. 

Historical geo·logy. 
Balmat- Edwards area, Precambrian 

lead-isotope ages: Brown, J. S., 2. 
Cambrian - Devonian, south-central : 

Harding, R. W. 
Cayuga Lake basin: N.Y. State Geol. 

Assoc. 
Chazy series, Ordovician, Champlain 

Valley: Oxley, P. 

NEW YORK--Continued 
Historical geology--Continued 

Chemung County, Cambrian-Devonian, 
deep well, lithology and correla­
tion : Wiggins, J. W. 

Devonian, Upper, correlation revision, 
western : de Witt, w;, Jr. 

Devonian-Mississippian boundary, Os­
wayo-Knapp formations, Penn­
York embayment: Holland, F. D., 
Jr., 3. 

Dryden-Harford quadrangles, Devonian : 
Sutton, R. G., 2. 

Finger Lakes region, glacial tlll, depth 
of leaching, relation to age : Mer­
ritt, R. S. 

Highland Mills area, Lower Devonian : 
Boucot, A. J., 5. 

Long Island : Charlier, R. H., 1. 
Cretaceous, correlations: Richards, 

H. G.,1. 
South shore, Cretaceous and Quater· 

nary aquifers: Perlmutter, N. 
M., 3. 

Southwestern, Cretaceous and Qua­
ternary aquifers: Perlmutter, N. 
M., 2. 

Lowerre quartzite, stratigraphic posl­
·tion, southeastern: Norton, M. 
F., 2. 

Manhattan Prong and Precambrian 
Highlands, isotopic ages : Long, 
L. E., 1. 

Nassau County, northwestern, Creta­
ceous and Pleistocene aquifers : 
Swarzenskl, W. V., 2. 

New York City group, metamorphic 
rocks, age(?), southeastern: 
Prucha, J. J. 

Rockland County, Triassic, Quaternary: 
Perlmutter, N. M., 1. 

Schoharie formation, Devonian, rede­
"fined: Johnsen, J. H. 

Taconic region, central, Cambrian-Or­
dovician : Potter, D. B. 

Thorn Hill and Granville quadrangles, 
Cambrian-Ordovician : Theokrit­
otr, G., 1. 

Ulster County, Paleozoic, influence on 
geologic thought : Friedman, J. 
D., 1. 

Washington County, north·ern, Taconic 
sequence, Cambrian : Theokritotr, 
G., 2. 

Mineralogy. 
Collecting, southeastern: Januzzl, R. E., 

1. 
Groutlte, Talcville area : Segeler, C. G. 
Heavy minerals, Long Island, north ct. 

south shores, size and weight 
analyses: Charlier, R. H., 1. 

Jordanite, Balmat area: Brown, J. S., 1. 
.Mineral resources, bibllography and 

map : Luedke, E. M. 
Phillips mine-Camp Smith area : Klemic, 

H., 1. 
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NEW YORK--continued 
Paleontology. 

Brachiopods, A.mbocoeZia, Devonian, 
type species description : Vee­
vers, J. J. 

Highland Mills area, Early Devonian : 
Boucot, A. J., 5. 

Cayuga Lake basin, Devonian, lists : 
N.Y. State Geol. Assoc. 

Chazy series, Ordovician, Champlain 
Valley: Oxley, P. 

Conodonts, Devonian: Hass, W. H., 2. 
Graptolites, Deepkill shale, Ordovician, 

zones: Berry, W. B. N., 2. 
Taconic area, Cambrian-Ordovician : 

Berry, W. B. N., 1. 
Mastodons and mammoths, Pleistocene, 

western localities : Heubusch, 
C. A., 2. 

Ostracodes, Centerfield limestone, De­
vonian : Kesling, R. V. 

State Museum collection, catalog: Kil­
foyle, C. F. 

Worms, Silurian, nomenclature: Howell, 
B. F. 

Petrology. 
Champlain Valley, Chazy series, Ordo­

vician: Oxley, P. 
Chipmunk oil sand, petrography, reser­

voir properties : Stanonls, F. L. 
Cobourg limestone, Ordovician, facies 

analysis, northwestern : Lippitt, 
L. 

Devonian, Upper, western: de Witt, W., 
Jr. 

Finger Lakes region, glacial t111, depth 
of leaching: Merritt, R. S. 

Upper Devonian facies : Sutton, R. 
G., 1. 

Lake Sanford district, titaniferous mag­
netite: G1llson, J. L., 1. 

Long Island, beach sands, north shore 
cf. south: Charlier, R. H., 3. 

Sediments, grain-size and weight 
analyses, north shore ef. south: 
Charlier, R. H., 1. 

Metamorphic rocks, stratigraphic rela­
tions, southeastern: Prucha, J. J. 

Nassau County, northwestern: Swarzen­
skl, W. V., 2. 

Nicholvllle quadrangle: Postel, A. W. 
Phillips mine-Camp Smith area : Klemlc, 

H., 1. 
Rockland County: Perlmutter, N. M., 1. 

Physical geology. 
Cayuga Lake basin: N.Y. State Geol. 

Assoc. 
Devonian, Upper, current-oriented struc­

tures, western: Colton, G. W. 
Dryden-Harford quadrangles : Sutton, 

R. G., 2. 
Hudson River, structure sections, Storm 

King to Manhattan: Worzel, 
J. L., 3. 

Kalkberg Ridge and Fuyk Valley anti­
cline, faults: Taylor, M. H., Jr. 

NEW Yoax:--contlnued 
Physical geology--continued 

Nicholville quadrangle: Postel, A. W. 
Rockland County, Palisades, joints and 

faulting: Lowe, K. E. ; Thomp­
son, H. D. 

South-central: Harding, R. W. 
Taconic region, central: Potter, D. B. 

Physiographic geology. 
Cayug:a Lake basin, glacial geology and 

drainage changes: N.Y. State 
Geol. Assoc. 

Drainage basins, geomorphology and 
hydrology : Coates, D. R., 1. 

Long Island : Charlier, R. H., 3. 
North cf. south shores: Charlier, R. 

H., 1. 
Potmlar account: Bailey, P. 

Moraines, alinement, western : Holmes, 
C. D., 2. 

Rockland County, Palisades, fault-con­
trolled gaps : Thompson, H. D. 

NEWFOUNDLAND. See also Labrador. 
Aeromagnetic Investigation, Burlington 

Peninsula, anomaly missing over 
ultramafic rocks: Balsley, J. R., 
Jr., 1. 

Paleomagnetism, post-Carboniferous ro­
tation with respect to North 
America: Nairn, A. E. M. 

Areas described. 
Baie Verte area: Canada G. S., 18. 
Burge!o-Ramea area : Canada G. S., 48. 
Fleur de Lys area : Canada G. S., 42. 
Marion Lake area : Canada G. S., 43. 
Mt. Wright area: Duffell, S., 2. 

Econofnf.c geology. 
Gypsum, Carboniferous belt, south­

western : Baird, D. M., 3 ; Mc­
Killop, J. H. 

Nippers Harbour area : Canada G. S., 22. 
GeoZogi(l maps. 

Baie Verte area: Canada G. S., 18. 
BurgE!O-Ramea area : Canada G. S., 48. 
Flat Bay gypsum area: McKillop, J. H. 
Flat Bay and Fishells River gypsum 

area : Baird, D. M., 3. 
Fleur de Lys area: Canada G. S., 42. 
Fogo Island area : Baird, D. M., 1. 
Marion Lake area : Canada G. S., 43. 
Nippe·rs Harbour area: Canada G. S., 22. 

Historic·aZ geology. 
Bale Verte group, Ordovician, Burling­

ton Peninsula, relation to gneis­
sic groups: Neale, E. R. W., 2. 

Carboniferous, southwestern : Baird, D. 
M., 3. 

Fogo Island area, Ordovician (?)-De­
vonian ( ?) : Baird, D. M., 1. 

Nippers Harbour area, Ordovicl!ln-De­
vonlan: Canada G. S., 22. 

Mineralogy. 
Chromlte, magnetite association, Shoal 

Pond deposit: Jenness, S. E., 1. 
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NEWFOUNDLANJ>--Con tinued 
Petrology. 

Burgeo-Ramea area : Canada G. S., 48. 
Fleur de Lys area : Canada G. S., 42. 
Fogo Island area : Baird, D. M., 1. 
Gander Lake group, Ordovician, meta-

morphism, eastern: Jenness, S. 
E.,2. 

Marlon Lake area: Canada G. S., 43. 
Mt. Wright area : Duffell, S., 2. 
Nippers Harbour area: Canada G. S., 22. 

Physical geology. 
Burgeo-Ramea area : Canada G. S., 48. 
St. George's Bay gypsum deposits : 

McK1llop, J. H. 
Physiographic geology. 

Fogo Island area : Baird, D. M., 1. 
NICARAGUA. See also Central Ameriea. 

Electrical resistivity prospecting, Potosi 
area, Rivas, ground water: Zop­
,pis Bracci, L., 1. 

Economic geology. 
Clay, Las Maderas-Poza del Padre area: 

Bengoechea, A. J. 
Gold-silver, Murra area: Giudice, D. 

del, 1. 
Gypsum, Santa R(}sa del Pefl6n area: 

Zoppis Bracci, L., 2. 
Geologic maps. 

Santa Rosa del Pefi6n area : Zoppis 
Bracci, L., 2. 

Ground water. 
Potosf area, Rivas, electrical prospect­

ing : Zoppis Bracci, L., 1. 
Historical geology. 

Santa Rosa del Pefl6n area, Tertiary: 
Zoppis Bracci, L., 2. 

Petrology. 
Santa Rosa del Pefi6n area, gypsum de­

posits : Zoppls Bracci, L., 2. 
Physical geology. 

Santa Rosa del Pefi6n area : Zoppis 
Bracci, L., 2. 

Thermal waters, potential source of elec­
trical energy : Giudice, D. del, 2. 

Volcanism, relation to tectonics: Glud· 
ice, D. del, 2. 

NICKEL. 
Geochemical and biogeochemical pr(}S· 

pecting, tests: Miller, C. Parker. 
Geophysical exploration: Internat. 

Nickel Co. Canada Ltd. Geol. 
Dept. 

Ontario, Sudbury district: Falconbrldge 
Nickel Mines Ltd. 

Sudbury district, Falconbridge Town­
ship: Thomson, J. E., 1. 

Puerto Rico, laterite: Heidenreich, W. L. 
Quebec, Eastern Metals mine, Mont­

magny County, origin: Pollock, 
D. W. T.,2. 

Native nickel-iron, Eastern Town­
ships, serpentine rock : Nickel, 
E. H. 

Saskatchewan, northern, Precambrian: 
Beck, L. S. 

NIOBIUM, Colorado, Powderhorn area : Gro· 
gan, R. M. 

NODULES. 
California, Cal1co Mts., fosslls, s111ca : 

Kirkby, R. A., 3. 
Southwestern, fossiliferous : Pierce, 

W.D.,2. 
Manganese, deep-sea, occurrence and 

mining economics: Mero, J. L., 1. 
Metaboltc precipitation of trace ele­

ments: Graham, J. W., 2. 
NOMENCLATURE. See also Deoflnitlons; Geo­

logic formations ; Geologic names, 
lexicons, catalogs, glossaries. 

Alberta, Peace River area, Upper Mis­
sissippian-Permian : Halbertsma, 
H. L. 

Anthozoa, Rugosa, Late Devonian: Wat­
.kins, J. L., 1 

SynaptophylJum, Devonian : McLaren, 
D.J.,1. 

Beaverhill Lake formation, Devonian, 
Alberta: Fong, G. 

Big Snowy group, Carboniferous, Mon­
tana, revised: Gardner, L. S., 2. 

Brachiopoda : Cooper, G. A., 1. 
Rhynchonelloidea, Tertiary and Re· 

cent : Cooper, G. A., 2. 
British Columbia, Peace River area, 

Upper Mississippian- Permian : 
Halbertsma, H. L. 

Bryozoa, Polypora: Burckle, L. H., 2. 
Trematopora, Silurian : Boardma.n, 

R. S. 
Carpedollth, stone layer in soil: Parizek, 

E. J.,l. 
Cephalopoda, Ammonoidea, Trtasstc, 

British Columbia : McLearn, F. H. 
Coal petrology, proposed international 

glossary: Cady, Gilbert H. 
Colorado, Cretaceous : Rocky Mtn. 

Assoc. Geologists. 
Conodonts, homonyms: Fay, R. 0., 2. 

Mississippian, Ouachita Mts., Okla­
homa-Arkansas : Elias, M. K., 1. 

Rhynchognathodus: Ethington, R. L., 
:l. 

Cuba, stratigraphic lexicon : Bermlides 
y Hernandez, P. 1. 

Dakota group, Cretaceous, Colorado : 
Rocky Mtn. Assoc. Geologists. 

Faults: Crowell, J. C., 2; Blll, M. L. 
Foraminifera: Hofker, J., 2; 'lbalmann, 

H.E.,1,3. 
!Fusulina: Stewart, W. 1. 
Globigerlnidae, natural taxonomy : 

Hofker, J., 1. 
Globotruncanidae: Bronnlmann, P. 
Hedbergina and Hedbergella: Bron­

nimann, P. 
Index: Thalmann, H. E., 4. 
Lepidocycllnldae, Eocene-Miocene : 

Grtmsdale, T. F. 
Temtularia: McLean, J. D., Jr. 

Gastropoda, Pterorytia, Tertiary : Emer­
son, W. K., 2. 
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NOKBNCLATUBB--Contlnu~ 
Geological terminology: Howell, J. V., 2. 

Simplification: Weller, J. M., 2. 
Granofels, metamorphic rock : Gold­

smith, R. 
Green River formation, Eocene, Wyo­

ming: Bradley, W. H., 2. 
Hydrothermal, genetic meaning : Am­

stlltz, G. C., 2. 
Inyan Kara group, Cretaceous, South 

Dakota-Wyoming: Waage, K. M., 
1. 

Lanthanons, rare earths : Wllliamson, 
D. R.,1. 

Limestones, marine: Folk, R. L., 2. 
Lithotopes, deep-water troughs : Crook, 

K. A. w.,1. 
Madison group, Mississippian, North 

Dakota : Anderson, S. B. 
Mammalia, Sirenia and Desmostylla, 

new order : Reinhart, R. H. 
Mexico, Ciudad Victoria region, Tamau­

lipas, Paleozoic : Carrillo Bravo, 
J. 

New Mexico, northeastern, Mesozoic re­
vision : Griggs, R. L. 

San Juan Basin, Paleocene, type 
area : Simpson, G. G., 2. 

Oklahoma, Mississippian, Ouachita 
Mts. : Harlton, B. H. 

Ostracoda, Paraparchitidae, new fam­
lly : Scott, H. W. 

Pelecypoda, late Paleozoic: Branson, 
c. c.,7. 

Pennsylvania, Devonian, Upper: Mlller, 
J. T. 

Phosphate minerals: Lund, E. H., 1. 
Phosphoria-Park City-Shedhorn forma­

tions, western United States : 
McKelvey, V. E.,1. 

Plants, cycadeoid genera, Cretaceous : 
Delevoryas, T. 

Paleocene, Greenland : Koch, B. E. 
Spenoerisporltes, Pennsylvanian : Fe­

llx, c. J. 
Quaternary, post-Valders time: Cooper, 

w.s. 
Problems : Am. Comm. Strat. Nomen­

clature. 
Radiolaria, Nasselllna, genera: Burma, 

B. H. 
Replacement, genetic meaning : Amstutz, 

G. C., 2. 
Richmond beds, Cretaceous or Eocene, 

Jamaica: Chubb, L. J., 4. 
Rock-stratigraphie units, larger than 

group: Rodgers, J., 2. 
Salt-dome breccia: Kerr, P. F., 1. 
Spores, WUsonites: Kosanke, R. M. 
Stratigraphic, kinds of units, precise 

terminology: Hedberg, H. D., 1. 
Lithostratigraphic units: Alvarez, 

M.,Jr.,l. 
Traditional vs. modem terms: Storey, 

T.P.,l. 

NOMENCLATUBB--Continue~ 
Strawn series, Pennsylvanian, Texas, 

history : Roberts, E. D. 
Terraces, binomial : Howard, A. D. 
Trilobita, Proliostracus, Cambrian, sup 

pressed species: Shaw, A. B. 
Trllobitormorpha: Harrington, H. J. 
Turbidites, load deformation, terms: 

Sullwold, H. H., Jr. 
Utah, Wasatch and Uinta Mts., Trias­

sic: Scott, W. F. 
Vermont, eastern, middle Paleozoic, 

revision: Murthy, V. R., 1. 
Washita group, Cretaceous, Oklahoma­

Texas, history: Curtis, N. M., 
Jr., 3. 

Worms, Silurian genera: Howell, B. F. 
Wyoming, Fossil basin, Tertiary, lower: 

Tracey, J. I., Jr. 
Wasatch and Uinta Mts., Triassic: 

Scott, w. F. 
NONMETALLIC MINERALS. See Ceramic ma­

terials; Construction materials; 
Industrial minerals. 

NORTH AMERICA. 
Bibliography : King, R. R. 
Electromagnetic studies, Lake Superior 

Iron ranges : Frischknecht, F. C. 
Geophysical investigations, continental 

shelf and slope, northeastern, 
geosynclines : Drake, C. L. 

Lexicon, geologic names, index : Wil­
son, Druid. 

Paleomagnetism, relation to paleo­
climates and crustal-shift theory : 
Opdyke, N. D. 

Economic geology. 
Mineral deposits, Cordilleran districts, 

relation to regional structure: 
Wisser, E. H. 

Strontium: Schreck, A. E. 
Geologic maps. 

Granitic plutons, examples: Budding­
ton, A. F. 

Historical geology. 
Cenozoic time scale, K-A ages, west 

coast : Evernden, J. F., 3. 
Columbia Intermontane province, Quat­

ternary: Daugherty, R. D., 1. 
Cordilleran granitic intrusions, ages: 

Baadsgaard, H., 3. 
Cordilleran orogenies, Ordovician-Ter­

tiary, K-A ages : Baadsgaard, H., 
1. 

Geologic names, Index to lexicon : Wil­
son, Druid. 

Great Lakes, basins: Hough, J. L., 2. 
Igneous rocks, lead-alpha ages: Jatre, 

H.W. 
Lake Superior region, Precambrian, 

•three-fold division, orogenies : 
Goldich, S. S., 8, ri. 

F.recambrian, upper, paleomagnetism: 
Du Bois, P. M., 2. 

Land-mammal "ages": Savage, D. E. 
Major unconformities : Sloss, L. L., S. 
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NORTH AMERICA-Continued 
Hi8torica'l geology--Continued 

Pacific coast, northern, Quaternary, 
peat radiocarbon dates: Heusser, 
c. J. 

Paleoclimates, Cenozoic: Dorf, E., 1. 
Paleowind directions, relation to 

paleomagnetism and crustal­
•Shift theory: Opdyke, N. D. 

Pleistocene stages, single-glaciation 
concept: Lougee, R. J. 

Quaternary pollen sequences, radiocar­
bon dates, correlations, north­
eastern : Deevey, E. S., Jr., 1. 

Mineralogy. 
Gemstones: Sinkankas, J., 1. 
Hisingerite, iron ranges, relation to 

ore: Whelan, J. A. 
Paleontology, 

Birds, Pleistocene: Wetmore, A., 1. 
Brachiopods, Ambocoelilnae, Early De­

vonian: Boucot, A. J., 1. 
Orthotetacid, Silurian : Boucot, A. J., 

2. 
Rhynchonellold, Tertiary and Re­

cent: Cooper, G. A., 2. 
Charophytes and nonmarine ostracodes, 

•Stratigraphic distribution, west­
ern interior: Peck, R. E. 

Corals, Synaptophyllum, Devonian, re­
vision: McLaren, D. J., 1. 

Foraminifera, larger, Paleocene-Eocene, 
,zones, southern : Cole, W. S. 

Lepidocyclinidae, Eocene - Miocene : 
Grimsdale, T. F. 

Gastropods, Oeratostoma, Pacific coast, 
Miocene-Recent: Hall, C. A., Jr., 
1. 

Pterorytis, Tertiary, eastern: Emer­
son, W. K., 2. 

Mammals, Cenozoic, intercontinental mi­
grations : Russell, L. S. 

Slrenla and Desmostylla, review : 
Reinhart, R. H. 

Man, Columbia Intermontane province: 
Daugherty, R. D., 1. 

Great Lakes region, fossil-beach sites, 
Aqua-Plano points: Quimby, G. I. 

Western: Daugherty, R. D., 1. 
Nautiloids, coiled, Pennsylvanian: 

Hansman, R. H. 
Ordovician Arctic fauna, northeasterly 

equator: Nelson, S. J., 2. 
Pelecypods, AuceZZa, Jurassic-Creta­

ceous, zones, western : Imlay, 
R. w., 1. 

Sponges, Precambrian-SUurtan: Rigby, 
J. K., 10. 

Trilobites, olenellid, Cambrian : Best, 
R.V. 

Vertebrates, Late Triassic, correlations: 
Gregory, J. T. 

Petrology. 
Granite emplacement, plutons classified 

by crustal zones : Buddington, 
A. F. 

NORTH AMERICA--Continued 
Petrology-Continued 

Pleistocene gumbotil and interglacial 
clays, petrographic study of 
weathering: Lougee, R. J. 

Physical geology. 
Cordilleran region, tectonics, relation 

to mineral districts: Wisser, 
E. H. 

Granite emplacement, plutons classified 
by crustal zones : Buddlngton, 
A. F. 

Great Lakes, shorelines, recession : Pin­
cus, H. J ., 3. 

Orogenic belts, western, change in 
southwest margin of continent, 
Belt age: Eardley, A. J., 5. 

Salt basins: Kerr, P. F., 4. 
Tectonic evolution: King, P. B. 
Tectonic history, western: Laudon, 

L. R. 
Tectonic map, sketch : Thorn, W. T., Jr. 

Physiographic geology. 
Columbia Intermontane province: 

Daugherty, R. D., 1. 
Great Lakes, drainage basin : Powers, 

W. E., 2. 
Shorelines, recession : Pincus, H. J., 3. 

Periglacial features, relation to Pleisto­
cene climate: Brunnschweller, 
D. H. 

Pleistocene glaciation, position of lee 
centers, distribution of relict 
crustaceans in proglacial lakes : 
Ricker, K. E. 

NORTH CAROLINA. 
Gravity studies, Coastal Plain and 

Piedmont: Fornler, L. A. 
Durham-Sanford Triassic basin : Za­

blocki, F. S. 
Guidebook, Albemarle-Denton quad­

rangles : Carolina Geol. Soc. 
Chapel Hill-Rolesville area : GeoL 

Soc. America Southeastern 
Sec., 1. 

Fayetteville area : Geol. Soc. America 
Southeastern Sec., 2. 

Areas described. 
Albemarle quadrangle: Conley, J. F., 2. 
Flag Pond quadrangle : Shekarchi, E. 

Economic geology. 
Holcombe Branch and Democrat 

dunltes: Ray, J. A. 
Mica, muscovite, Spruce Pine district, 

R. B. Phillips mine : Amos, D. H 
Pyrophyllite: Stuckey, J. L., 1. 
Quartz, crystalline, western : Mertle, J. 

B., Jr., 2. 
Sulfides, Ore Knob deposit, fault con­

trol : Kerstein, D. S., Jr. 
Uranium-thorium, Piedmont, monazite 

placers, possibilities : Overstreet, 
w.c. 

Geologic mapB. 
Albemarle quadrangle : Carolina Geol. 

Soc. · 
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NORTH CAROLINA-Continued 
Geowgic maps-Continued 

Denton quadrangle : Carolina Geol. Soc. 
Isenhour quarry, Cabarrus County: 

Bell, H., 3d. 
Raleigh area : Geol. Soc. America South­

eastern Sec., 1. 
Ground water. 

Coastal Plain, river basins : N.C. Dept. 
Conserv. Devel., Div. Water Res. 
Inlets and Coastal Waterways, 3. 

Greenville area, by formations and 
counties: Brown, P. M. 

Hiwassee and Little Tennessee River 
basins : N.C. Dept. Conserv. 
Devel., Div. Water Res. Inlets 
and Coastal Waterways, 1. 

Kanawha and Watauga River basins: 
N.C. Dept. Conserv. Devel., Div. 
Water Res. Inlets and Coastal 
Waterways, 2. 

Triassic basins, origin of water system : 
LeGrand, H. E., 2. 

HiBtorlcal geology. 
Black Creek and Peedee formations, 

Cretaceous, lithologic vs. faunal 
division : Brett, C. E. 

Carolina Volcanic-Sedimentary group, 
Paleozoic(?), Albemarle-Denton 
quadrangles : Carolina Geol. Soc. 

Coastal Plain, Cretaceous-Quaternary : 
Ferenczi, I. 

Cretaceous-Tertiary, heavy-mineral 
suites: Dryden, A. L., Jr., 1. 

Fayettevllle area, Cretaceous, basal : 
Geol. Soc. America Southeastern 
Sec., 2. 

Greenville area, Cretaceous-Quaternary: 
Brown, P.M. 

McDowell County, Precambrian lime­
stone : Conrad, S. G. 

Pleistocene, coastal: Du Bar, J. R. 
Stokes-Surry-Yadkin-Forsyth Counties, 

metasedimentary rocks: Stuckey, 
J. L., 2. 

Volcanic slate series, Precambrian(?), 
Albemarle quadrangle: Conley, 
J. F., 2. 

Mineralogy. 
Agate and chalcedony, in Triassic rocks, 

Creedmoor area, origin : Conley, 
J. F., 1. 

Clay minerals, Carolina bays, south­
eastern : Ingram, R. L. 

Holcombe Branch and Democrat dun­
ites: Ray, J. A. 

Pyrophyllite deposits, assemblages: Zen, 
E-an, 6. 

Quartz, crystall1ne, western : Mertle, 
J. B., Jr., 2. 

Paleontology. 
Black Creek and Peedee formations, 

Cretaceous, paleoecologic and 
faunal analyses : Brett, C. E. 

NORTH CAROLINA-Continued 
PaleotoZogfi-Continued 

Foraminifera and ostracodes, Greenville 
area, Cretaceous-Miocene, lists 
from well cores: Brown, P.M. 

Peedee formation, Cretaceous, Kins­
ton area : Morehead, M. B. 

Mollusks, Trent formation, Miocene, 
paleoecology : Smith, A. B. 

Petrology. 
Albemarle-Denton quadrangles, meta­

morphic rocks : Carolina Geol. 
Soc. 

Beaufort Inlet, bottom sediments, size 
and mode: Batten, R. W. 

Coastal Plain, Cretaceous-Tertiary, 
heavy-mineral suites: Dryden, 
A. L., Jr., 1. 

Crabtree Creek area: Fortson, C. W., 
Jr., 3. 

Fayetteville area, Cretaceous, basal : 
Geol. Soc. America Southeastern 
Sec., 2. 

Flag Pond quadrangle : Shekarchi, E. 
Mt. Airy granite, origin, residual stress: 

Lowry, W. D., 1. 
Ore Knob copper deposit, country rock, 

biotite alteration : Brown, Henry 
s. 

Raleigh area, metamorphic facies : Geol. 
Soc. America Southeastern Sec., 
1. 

Wake County, granite pluton: Dumas, 
E.M. 

Physical geology. 
Albemarle-Denton quadrangles, regional 

folding : Carolina Geol. Soc. 
Charlotte belt dikes, Concord area, rela­

tions : Bell, H., 3d. 
Coastal Plain, regional structure : 

Ferencz!, I. 
Crabtree Creek area: Fortson, C. W., 

Jr., 3. 
Grandfather Mtn. area, overthrust: 

Bryant, B. H. 
McDowell County, limestone, Precam­

brian, fault: Conrad, ·s. G. 
Mt. Airy granite, expansion domes and 

shear cones: Lowry, W. D., 1. 
Ore Knob copper deposit, fault control: 

Kerstein, D. Sl., Jr. 
Spruce Pine district, pegmatites, de­

formation: Lesure, F. G. 
Stokes-Surry-Yadkin-Forsyth Counties, 

metasedimentary rocks: Stuckey, 
J. L., 2. 

NORTH DAKOTA, 
Economic geology. 

Alumina, clay, potential source, west· 
ern : Hansen, M. 

Coal, Square Buttes field: Johnson, w. 
D., Jr. 

Lignite, uraniferous, southwestern ~ 
Moore, G. W., 1; Zeller, H. D. 

Oil and gas, Nesson anticline: N. Dak. 
Geol Soc., 1. 
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NORTH DAKOTA-Continued 
Economic geo,ogy-Continued 

Petroleum, Antelope field, Sanish and 
Madison reservoirs : Folsom, C. 
B., Jr. 

Madison group, Mississippian, possibil­
ities, northwestern: Anderson, 
S. B. 

North Tioga field, hydrodynamics : 
Murray, G. H., Jr. 

Well summaries: N. Dak. G. S. 
Sodium sulfate, Grenora area : Witkind, 

I. J., 1. 
Geologic maps. 

Bullion Butte area : Moore, G. W., 1. 
Chalky Butte area: Moore, G. W., 1. 
Grenora area: Witklnd, I. J., 1. 
Medicine Pole area, sketch: Denson, N. 

M., 2. 
Pre-Triassic paleogeologic, northern, 

and adjacent areas: Fish, A. R. 
Sentinel Butte area: Moore, G. W., 1. 
Square Buttes coal field: Johnson, W. 

D., Jr. 
Ground water. 

Westhope area: Powell, J. E. 
Historical geology. 

Antelope oil field, Devonian-Misslsslp­
pian : Folsom, C. B., Jr. 

Cenozoic, southwestern : Moore, G. 
w., 1. 

Grenora area, Cenozoic : Witkind, I. 
J., 1. 

Jurassic-Cretaceous boundary, sub-
surface : Hansen, D. E. 

Madison group, Mississippian, facies 
and nomenclature, northwestern: 
Anderson, S. B. 

Mississippian-Pennsylvanian, western : 
Willis, R. P. 

Nesson area, cross sections: N. Dak. 
Geol. Soc., 1. 

Square Buttes coal field, Cenozoic: 
Johnson, W. D., Jr. 

Mineralogy. 
Golden Valley formation, Eocene, kao­

linitic clay depQSits, origin : 
Freas, D. H. 

Paleontology. 
Crabs, Cannonball formation, Paleo­

cene : Holland, F. D., Jr., 1. 
Mississippian-Pennsylvanian, lists, west­

ern: Willis, R. P. 
Petrology. 

Jurassic-Cretaceous boundary, subsur­
face : Hansen, D. E. 

Medicine Pole Hills area, cores: Zeller, 
H. D. 

Mississippian~Pennsylvanian, western : 
Willis, R. P. 

Physiographic geology. 
Grenora area: Witkind, I. J., 1. 
Warwick-Tokio area, drumlins and 

streamline forms: Aronow, S. 
Westhope area: Powell, J. E. 

NORTHWEST TmRRITORims. See al8o Arctic 
America. 

Aeromagnetic maps, 733, Salt River 
area : Canada G. S., 13. 

734, Tethul River area: Canada G. 
s., 13. 

735, Copp Lake South area: Canada 
G. S., 13. 

736-38, Buffalo Lake areas: Canada 
G. S., 13. 

739, Copp Lake North area: Canada 
G. S., 13. 

740, Sass River area: Canada G. S., 
13. 

741, Lake of the Grave area: Canada 
G. S., 13. 

742, Hawkes Lake area: Canada G. 
s., 13. 

7 43, Deschaine Lake area : Canada 
G. S., 13. 

744, Needle Lake area: Canada G. S., 
13. 

7 45, Lobstick Creek area : Canada 
G. S., 13. 

746, Higgins Lake area: Canada G. S., 
G. S., 13. 

747, Klewi River area: Canada G. S., 
13. 

748, Le Grand Detour area: Canada 
G. S., 13. 

Boyd Lake area : Canada G. S., 9. 
Wholdaia Lake East area : Canada 

G. S., 11. 
Aeromagnetic survey, Arctic Archi· 

pelago: Gregory, A. F. 
Geochemical Investigation, Yellowknife 

district, gold-bearing volatiles: 
Boyle, R. W., 2. 

Geophysical investigations, Gilman 
Glacier and Mt. Oxford icecap : 
Weber, J. R. 

Mackenzie River, seismic: Meador, 
J. G. 

Helicopter reconnaissance, Arctic Archi-
pelago, Operation Franklin: 
Canada G. S., 64. 

Barren ground, Operations Keewatin, 
Baker, Thelon : Canada G. S., 64. 

Operation Mackenzie: Canada G. S., 
64. 

Areas described. 
Baffin Island, Cape Dorset area : Canada 

G. S., 38. 
Foxe Peninsula, eastern : Canada G. 

s., 31. 
Lake Harbour area : Canada G. S., 

27. 
Foxe Basin area, northern : Canada G. 

s., 17. 
Fury and Hecla 1Strait area : Canada 

G. S., 16. 
Mackenzie District, northwestern : Mar­

tin, L. J., 1. 
Southwestern : Canada G. S., 64. 

Nonacho Lake area : Canada G. S., 37. 
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NORTHWEST TERRITORIES-Continued 
Areas described--Continued 

Penylan Lake-Firedrake Lake area : 
Canada G. S., 35. 

Wholdaia Lake West area : Canada 
G. S., 36. 

Economic geology. 
Cornwallis and Little Cornwallis Is· 

lands : Thorsteinsson, R., 1. 
Gold, Yellowknife district: Boyle, H. W., 

2. 
Great Slave and Trout River areas: 

Douglas, R. J. W., 1. 
011 and gas, Mackenzie River area, 

lower, possibilities: Martin, L. J., 
2; Rainier, P. W. 

Petroleum, Norman Wells area: Storey, 
T. P., 3. 

Queen Elizabeth Islands, possiblli­
ties: Baltrusaitis, E. J.; Bate· 
man, J.D. 

Geologic maps. 
Axel Heiberg and Stor Islands : Canada 

G. S., 59. 
Baffin Island, Brodeur Peninsula : Can­

ada G. S., 45. 
Cape Dorset area: Canada G. S., 38. 
Cumberland Sound area : Canada G. 

s., 7. 
~oxe Peninsula, eastern : Canada G. 

s., 31. 
Lake Harbour area: Canada G. S., 27. 

Bathurst islands group : Canada G. S., 
44. 

Cornwallis and Little Cornwallls Is-
lands : Thorsteinsson, R., 1. 

Devon Island: Canada G. S., 46. 
Ellef Ringnes Island: Saint-Onge, D. 
Ellef Ringnes-Amnnd Ringnes-Cornwall-

Lougheed Islands : Canada G. S., 
40. 

Ellesmere Island, southern : Canada G. 
s., 47. 

Fort Liard area: Douglas, R. J. W., 2. 
Foxe Basin area, northern : Canada G. 

s., 17. 
Fury and Hecla Strait area : Canada 

G. S., 16. 
Graham and North Kent Islands: Can­

·ada G. S., 47. 
Great Slave area: Douglas, R. J. W., 1. 
Keewatin District, southern, surficial : 

Lee, H. A., 1. 
King William Island-Adelaide Penin-

sula: Fraser, J. K., 1. 
La Biche area : Douglas, R. J. W., 2. 
Mesa Lake area : Canada G. S., 56. 
Nonacho Lake area: Canada G. S., 3•7. 
Penylan Lake-Firedrake Lake area : 

Canada G. S., 35. 
Prince of Wales and Somerset Islands: 

Canada G. S., 45. 
Queen Elizabeth Islands, western : 

Thorsteinsson, R., 2. 
Trout River area: Douglu, R. J. W., 1. 

NORTHWEST TERRITORIES-Continued 
Geologic maps-Continued 

Wholdaia Lake West area: Canada 
G. S., 36. 

Yellowknife district: Boyle, R. W., 2. 
Historical geology. 

Anderson River area, Lo·wer Cretaceous, 
1correlation : Loranger, D. M. 

Arctic Archipelago : Fortier, Y. 0. 
Mesozoic-Tertiary: Tozer, E. T. 
Paleozoic : Thorsteinsson, R., 3. 
Table: Bateman, J.D. 

Cornwallis and Little Cornwall1s 
Islands, Ordovician-Pennsylva­
nian : Thorsteinsson, R., 1. 

Ellesmere Island, paleoclimates, Paleo· 
zoic-Quaternary : Brochu, M., 4. 

Fort Liard-La Biche areas, Precam­
brian-Cretaceous: Douglas, R. J. 
w.,2. 

Great Slave and Trout River areas: 
Douglas, R. J. W., 1. 

Keewatin District, southern, Pleisto­
cene : Lee, H. A., 1. 

King William Island-Adelaide Penin­
sula, Paleozoic and Quaternary : 
Fraser, J. K., 1. 

Mackenzie District, northwestern : Mar­
tin, L. J.,1. 

Mackenzie River area, lower : Martin, 
·L. J., 2. 

Norman Wells area, Devonian: Storey, 
T. P.,3. 

Queen Elizabeth Islands, western : 
Thorstelnsson, R., 2. 

Thelon Valley, pingo, radiocarbon age, 
deglaciation indicator: Craig, 
IB, G., 1. 

Wrigley-Fort Norman area: Bell, W. A. 
Mineralogy. 

Sulfides, isotopes in ore bodies, Yellow­
'knife area: Wanless, R. K. 

Paleontology. 
Brachiopod, Hay River formation, De­

vonian : Pedder, A. E. H. 
Cornwallis and Little Cornwall1s 

Islands : Thorsteinsson, R., 1. 
Foraminifera, Anderson River area, 

Lower Cretaceous : Loranger, 
D.M. 

Plants, Arctic Archipelago: Fry, W. L., 
3. 

Banks Island, Pllocene( ?) : Hopkins, 
D.M.,·s. 

Shubenacadie-Kennetcook area, lists: 
Stevenson, I. M. 

Spores, Ellesmere Island, Ockse Bay 
'area, Devonian: Chaloner, W. G. 

Spores and pollen, Mackenzie River 
delta area, Pleistocene, buried 
.peat: Terasmae, J., 1. 

Petrology. 
Abitau Lake area, gneisses, pseudom1~­

matit1c: Harry, W. T. 
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NORTHWEST TERRITORIES-Continued 
Petrology-Continued 

Baffin Island, Cumberland Sound area: 
Canada G. S., 7. 

Foxe Peninsula, eastern : Canada 
G. S., 31. 

Lake Harbour area: Canada G. S., 27. 
Foxe Basin area, northern : Canada 

G. S., 17. 
Mackenzie District, northwestern : Mar-

tin, L. J., 1. 
Mesa Lake area : Canada G. S., 56. 
Nonacho Lake area: Canada G. S., 37. 
Penylan Lake-Firedrake Lake area: 

Canada G. S., 35. 
Wholdaia Lake West area : Canada 

G. S., 36. 
Yellowknife district: Boyle, R. W., 2. 

Physical geology. 
Arctic Archipelago : Fortier, Y. 0. 

Regional structure: Gregory, A. F. 
Tectonic history : Thorsteinsson, R., 3. 

Baffin Island, Cumberland Sound area : 
Canada G. S., 7. 

Bathurst Island, intersecting fold belts: 
McNair, A. H. 

Cornwallis and Little Cornwallis Is· 
lands : Thorsteinsson, R., 1. 

Diapiric structure, Hay River canyon : 
DeWit, R. 

Ellef Ringnes Island, Isachsen pierce· 
ment dome, erosion resistance of 
gypsum : Saint-Onge, D. 

Ellesmere Island, Gilman Glacier: 
Hattersley-Smith, G. 

Fort Liard-LaBiche areas: Douglas, R. 
J. w., 2. 

Giant Yellowknife mine, schist zones : 
Brown, C. E. G. 

Great Slave and Trout River areas: 
Douglas, R. J. W., 1. 

Innuitian region: Corbel, J., 2. 
King William Island-Adelaide Penin· 

sula: Fraser, J. K., 1. 
Mackenzie District, northwestern, tee· 

tonics : Martin, L. J ., 1. 
Mesa Lake area : Canada G. S., 56. 
Queen Elizabeth Islands, western : 

Thorsteinsson, R., 2. 
Richardson Mts., eastern, Cretaceous· 

Tertiary tectonics: Jeletzky, J. 
A., 2. 

Evaporite piercement structures : 
Kent, P. E. 

Shubenacadie-Kennctcook area: Steven­
son, I. M. 

Yellowknife district: Boyle, R. W., 2. 
Physiographic geology. 

Arctic Archipelago : Fortier, Y. 0. 
Baffin Island, Cumberland Sound area : 

Canada G. S., 7. 
Ellef Ringnes Island, Isachsen pierce­

ment dome: Saint-Onge, D. 
Great Slave and Trout River areas: 

Douglas, R. J. W., 1. 

NORTHWEST a'ERRITORIES-Continued 
Physiographic geology:-Contlnued 

Ice-pushed ridges, marine and lacus­
trine : Nichols, R. L. 

Innuitian region: Corbel, J., 2. 
Keewatin District, southern, Keewatin 

ice divide: Lee, H. A., 1. 
King William Island-Adelaide Penin­

sula: Fraser, J. K., 1. 
Mackenzie delta region : Merrlll, C. L. 

Pingos, cf. Greenland : Muller, Fritz. 
Thelon Valley, pingo: Craig, B. G., 1. 

NovA ScoTIA. 
Geochemical investigations, northern 

mainland, stream sediments, 
heavy metals, maps: Canada G. 
s., 51-53, 57. 

Helicopter reconnaissance, Cape Breton 
Island, northern plateau : Can• 
ada G. S., 64. 

Areas described. 
Chedabucto Bay area: Canada G. S., 30. 

Economic geology. 
Coal, Cumberland County, western : 

Copeland, M. J. 
Copper, northern mainland, stream 

sediments, map : Canada G. S., 
53. 

Supergene, ne>rthern, pe>ssibllities : 
:Brummer, J. J. 

Core-drill logs, minerals and structure : 
Goudge, M. G. 

Gold, Shubenacadie-Kennetcook area: 
Stevenson, I. M. 

Heavy metals, northern mainland, 
stream sediments, map : Canada 
G. S., 57. 

Lead, northern mainland, stream sedi· 
ments, map: Canada G. S., 52. 

Mineral deposits, pe>pular account: 
Campbell, G. G. 

Mineral resources, Shubenacadie-Kennet· 
cook area : Stevenson, I. M. 

Uranium, supergene, northern, possl· 
billties: Brummer, J. J. 

Zinc, northern mainland, stream sedl· 
ments, map : Canada G. S., 51. 

Geologic maps. 
Chedabucto Bay area: Canada G. S., 80. 
Cumberland County, western : Cope­

land, M. J. 
Kennetcook area : :stevenson, I. M. 
Shubenacadie area : Stevenson, I. M. 

Historical geology. 
Annapolis Valley, central: Hickox, 

·C. F., Jr., 2. 
Blomidon formation, Triassic : Klein, 

G. deV., 1. 
Cumberland Ce>unty, western, Pennsyl­

vanian : Copeland, M. J. 
Ordovician-Triassic, popular account: 

Campbell, G. G. 
Pictou County, Silurian : Maehl, R. H. 
Pictou formation, Pennsylvanian, cop­

per-uranium deposits, northern : 
Brummer, J. J. 
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NOVA SCOTIA-Continued 

Hi3torical geology-Continued 
Shubenacadie-Kennetcook area, Ordo~rl­

cian ( '/)-Cretaceous : Stevenson, 
I. M. 

Triassic: Klein, G. deV., 2. 
Mineralogy. 

'Dikeland soils, red and gray layer8 : 
Brydon, J. E., 3. 

Heavy minerals, sand and gravel depos­
Its : McLeod, C. R. 

Paleontology. 
Cape George, Ordovician-Silurian : Bou­

cot, A. J., 6. 
Reptlles, Wolfville sandstone, Triassl.c, 

·Minas Basin, correlation : Baird, 
D. 

Petrology. 
Chedabucto Bay area : Canada G. S., 30. 
Cumberland coal basin, western : Cope­

land, M. J. 
Mindamar sulfide ore body, banding : 

Watson, K. D. 
Shubenacadie-Kennetcook area : Steven­

son, I. M. 
PhysicaJ geology. 

Blomidon formation, Triassic: Klein, 
G. deV., 1. 

Cumberland coal basin, western : Cope­
land, M. J. 

Popular account : Campbell, G. G. 
Ventifacts, Annapolis Valley, recent for­

mation: Hickox, C. F., Jr., 1. 
Physiographio geology. 

Annapolis Valley, esker delta, ventifa~~t 
formation: Hickox, C. F., Jr., 1. 

Shubenacadie-Kennetcook area: Stl~ven­
,son, I. M. 

NUCLEAR EXPLOSIONS. 
Mineral-resource development: Johnson, 

Gerald W., 3. 
Nevada, Rainier Mesa, underground: 

Johnson, Gerald W., 1, 2 ; Wlll­
marth, V. R., 2. 

Underground, ground-water contamina­
tion studies : Higgins, G. H. 

Petroleum-recovery possibilities : Au­
derson, C. C. 

NUCLEAR SCIENCE ABSTRACTS : U.S. Atomic 
Energy Comm. 

OcEANS. See also Arctic, Atlantic, and Pa­
cific Oceans; Submarine geology. 

Abyssal erosion and sedimentatlou: 
Heezen, B. C., 3. 

Abyssal plains and archipelagic aprons, 
origin : Menard, H. W., Jr., 1. 

Arctic and Atlantic, changes in temper­
ature, continental glaciation and 
pluvial stages: Ewing, W. M., 1. 

Basins, bathyal and abyssal zones, sedi­
ments: Carr, D. D. 

Origin, asteroid-impact theory, ct. 
moon : Dietz, R. S., 1. 

Structure, and continental drift:: 
Heezen, B. C., 1. 

OCEANB-Contlnued 
Deep-water troughs, llthotopes: Crook, 

K.A. W., 1. 
Elements, geochemical distribution: 

Green, J., 1. 
Floor, sedimentation, geochemistry and 

geologic record : Arrhenius, G. 
0. s. 

Lead isotopes, manganese nodules, At­
lantic cf. Pacific: Chow, T. J., 2. 

Water and sediments: Chow, T. J., 1. 
Manganese nodules, metabolic precipita­

tion of trace elements : Graham, 
J. w.,2. 

Moblle belts, tectonic history: Weeks, 
,L.G. 

Phosphorus-nitrogen ratio, variation: 
Redfield, A. C., 1. 

OHIO. 
Engineering geology, Lake Erie shore­

line, Perry Township Park, bluJf 
erosion : Chieruzzi, R. 

Excursion, Columbus-Galena-Gahanna 
area : Ohio Acad. Set. Geology 
Sec. 

Geochemical studies, coal min·e dis­
charge waters: Brant, Russell A., 
2. 

Economic geology. 
Oil and gas, Ashtabula County, possi­

bilities : Linn, E. H. 
Petroleum, deep possibilities: Shearrow, 

G. G., 2. 
Geo·Zogic maps. 

Hocking and Scioto Valleys, glacial, 
sketch: Kempton, J.P. 

Ground water. 
Buried valleys: Cummins, J. W. 

Minford silt, efrect on quality: 
Norris, S. E., 2. 

Franklin County, Pleistocene aquifer, 
effect of buried valleys: Norris, 
S. E., 3. 

Madison County: Norris, S. E., 1. 
Historical geology. 

Beach City area, Lower Pennsylvanian 
cyclothems: Gray, H. H. 

Cambrian-Ordovician : Shearrow, G. G., 
2. 

Cincinnati arch, Fairview-McMillan 
formational contact, Ordovician: 
Hyde, D. E. 

Cuyahoga formation, Mtssisslpplan, 
northern, correlation with She­
nango sandstone, northwestern 
Pennsylvania: Szmuc, E. J. 

Hocking and Scioto Valleys, glactal· 
outwash terraces, pre-Illinoian· 
Wisconsin: Kempton, J. P. 

Madison County, Ordoviclan-Devontan, 
Quaternary: Norris, S. E., 1. 

Ohio Valley terraces, East Liverpool 
area, pre-Illinoian Pleistocene : 
Lessig, H. D., 3. 
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OHio-Continued 
Historical geology-Continued 

Pleistocene, glacial lakes, northern : 
'Forsyth, J. L. 

Wisconsin stage: Goldthwalt R. P., 1. 
Pleistocene drift, leached zones, paleo­

sol theory, southwestern : Good­
ing, A. M., 2. 

Warnock r.rerrace, McMahon Creek, 
early Pleistocene, paleosols : 
Lessig, H. D., 2. 

Mine_raZogy. 
Celestite and fluorite, Clay Center area : 

Howard, C. L. H. 
Clay minerals, preglacial limestone soil, 

central: Summerson, C. H., 2. 
Clay-mineral assemblage of pre-

Devonian weathered surface: 
Summerson, C. H., 1. 

Halotrichite, magnesian, Vinton County, 
origin from mine waters: Brant, 
Russell A., 1. 

Paleontology. 
Conodonts, Eden formation, Ordovician, 

Cincinnati region: Sweet, W. C., 
2. 

Cuyahoga formation, Mississippian, 
northern: 'Szmuc, E. J. 

Forests, Pleistocene, western : Burns, 
G.W. 

Mollusks, Humboldt area, Pleistocene, 
distribution and ecology : Rey· 
nolds, M. B. 

Newell Lake deposit, Pleistocene: 
Zimmerman, J. A. 

Radiolarians, Huron member of Ohio 
shale, Devonian : Foreman, H. P. 

Reptile, Linton area, Pennsylvanian: 
Peabody, F. E., 2. 

Petrology. 
Flint, Flint Ridge area: Pagnucco, 

J. w. 
Physical geology. 

Cincinnati arch: Hyde, D. E. 
Physiographic geology. 

Beach ridges, Pleistocene, northern : 
Forsyth, J. L. 

Burled valleys, contour map : Cummins, 
J. w. 

Franklin County, glacial deposits and 
buried valleys : Norris, S. E., 3. 

Glaciation, Wisconsin stage, cf. modern 
glaciers : Goldthwait, R. P., 1. 

Hocking and Scioto Valleys, glacial-out­
wash terraces, pre-Illinoian-Wis­
consin: Kempton, J. P. 

Lake Erie sho~reline : Pincus, H. J., 2. 
Perry Township Park, blutr erosion: 

Chieruzzi, R. 
Little Mill Creek drainage basin, 

Coshocton County, quantitative 
geomorphology, relation to 
stream flow: Morlsawa, M. E., 1. 

Ohio Valley terraces, East Liverpool 
area, pre-Illinoian Pleistocene : 
Lessig, H. D., 8. 

OHio-Continued 
Physiographic geology-Continued 

Warnock Terrace, McMahon Creek, 
early Pleistocene, paleosols : 
Lessig, H. D., 2. 

OIL. See Petroleum. 
OIL AND GAS FIELDS. 

Aetna gas field, Arkansas: Planalp, R.N. 
Aliso Canyon oil field, California : In-

gram, W. L. 
Altus oil field, Oklahoma: Ryniker, C. 
Aneth area, Utah : Picard, M. D., 2. 
Antelope on field, North Dakota: Fol-

som, C. B., Jr. 
Avery Island field, Louisiana: Bates, F. 

w. 
Bay Ste. Elaine on field, Louisiana: 

Schneider, S. J. 
Bellevue oil field, California : Sullivan, 

J. c. 
Bellshill Lake oil field, Alberta : Edie, 

R. W., 2; Rudolph, J. C. 
Big Mineral on field, Texas : Bradfield, 

H. H., 1. 
Booneville gas field, Arkansas : Bartlett. 

C. S., Jr. 
Bounde Creek gas field, Callfornia : 

Bruce, D. D., 2. 
Brook'S Ranch oil field, Wyoming : Bus­

kala, M.A. 
Brown-Bassett gas field, Texas : Vinson, 

:M. c. 
Buck Peak oil field, Colorado : Cum­

mings, K. F. 
Buena Vista field, California : Borko­

vich, G. J. 
Canfield Ranch field, Callfornia : Mat­

thews, J. F., Jr. 
Caplen field, Texas : Parker, H. 
Carter-Knox oil field, Oklahoma: Reedy, 

IH. J. 
~Cecil gas field, Arkansas: Mock, F. W. 
Chowchilla gas field, California : Hun­

ter, G. W. 
Cliff field, Colorado: Severy, C. L. 
Compton Landing gas field, California : 

Bruce, D. D., 1. 
Delphia oil field, Montana : Will1ams, 

J. F. 
Desert Springs gas field, Wyoming: 

~Dahm, J. N.; Earl, J. H. 
Divide Creek gas field, Colorado : Berry, 

G.W. 
Drumheller oil field, Alberta: Roop, 

M.R. 
East Calgary gas field, Alberta : Mason, 

!A,D.M. 
East Gosford oil field, California : Hor­

,ton, R. E. 
Empire oil field, New Mexico: Podpe­

:chan, F. W. 
Fashing field, Texas : Pinkley, G. R. 
Fillmore oil fi:eld, California: Schultz, 

C. H. 
'Freeburg gas pool, Illinois : Meents, 

W.F. 
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OIL AND GAB i'IEILDS-Contlnued 
Gill Ranch gas field, California : Loken, 

L. P. 
Gragg gas field, Arkansas : Bartlett, 

C. S., Jr. 
Handy oil field, Texas : Bradfield, H. H., 

1. 
High Island oil field, Texas : Barnes, 

c.w. 
Hitchcock field, Texas : Reiter, J. 0. 
Horseshoe Canyon oil field, New Mex­

ico: Knight, W. V. 
Jackpot oil field, Texas: Warren, E. M. 
Jasmin oil field, California: Hluza, 

A. G. 
Johe Ranch gas area, California: Lallld, 

P.E. 
Jumpingpound gas pool, Alberta: Fox, 

F. G. 
Kansas, western : Kans. Geol. Soc., 1. 
Light gas field, Oklahoma : Barby, B. G. 
McAlester-Arkansas Valley basin, .A.r-

. kansas-Oklahoma: Brooks, R. P., 
Jr. 

Maddux Ranch gas area, Californll!t: 
Land, P. E. 

Midway-Sunset oil field, Thirty-five an­
ticline, California: Zulberti, J. L. 

Milroy oil field, Oklahoma : Schwee1~s. 
F. P. 

Muskogee oil field, Oklahoma : Riggs, 
C. H. 

New Windsor on field, Colorado: Rold, 
'J.W. 

North Buffalo field, Oklahoma: Korn­
feld, J. A. 

North Craig gas field, Colorado: Greer, 
W. J., Jr. 

North Douglas Creek gas field, Colo­
rado : Tutten, W. D., 2. 

North McWillle oil field, Oklahom1L: 
'Bado, J. T. 

North Mad111 oil field, Oklahoma: Gab­
ring, R. R. 

North Tejon field, California: LeRoy, 
rw.H. 

North Whittier Heights area, Califor­
nia : Hunter, W. J. 

Northwest Butner oil field, Oklahoma: 
:Duck, J. H., Jr. 

Oak Canyon field, California : Ybarra, 
R.A. 

Olive field, California : Gaede, V. F. 
Pincher Creek gas pool, Alberta : Fox, 

F. G. 
Pitman oil pool, Kentucky : Jillson, 

W.R.,4. 
Powell Park gas field, Colorado : Tutten, 

W. D., 1. 
Princeton gas field, California : Bruce, 

[[), D., 3. 
Provost gas field, Alberta: Renaud, J. E. 
Puckett oil field, Texas: Hester, R. J. 
Rasberry oll field, Texas : Swanson, 

R.L. 

OIL AND GAB JI'IEILDs-Continued 
Red Creek on field, Montana: Lowe, 

H.R. 
.Rodolfo Ogarrio oil field, Mexico : P~rez 

R1nc6n, H. 
Sage Creek oil field, Wyoming : Elmer, 

N.C. 
Sandusky oil field, Texas : Bradfield, 

H.H.,l. 
Savannah Creek gas poo·l, Alberta: Fox, 

F. G. 
.Sherman oil field, Texas : Bradfield, 

:H. H., 1. 
South Bosque oil field, Texas: Mason, 

C. B. 
South Mtn. oil field, Bridge pool, Cali­

fornia : Hall, Edward A. 
South Palacine oil field, Oklahoma: At· 

kinson, Walter E. 
Southwest Ardmore oil field, Oklahoma: 

Hale, G. C. 
Southwest Enville gas field, Oklahoma : 

.Reeves, C. C., Jr., 2 • 
Stensvad oil field, Montana: Staggs, 

J. 0. 
~stuart City gas field, Texas: Montgom­

ery, P. A., Jr. 
Sunnlland oil field, Florida: Purl, H. S., 

r1, 
Swan Hills oil pool, Alberta : Hemphill, 

C. R. 
Tapia oil field, California : Dosch, M. W. 
Tejon Ranch on field, Slosson pool, 

California : Ivanhoe, L. F., Jr. 
Texas, northern, Strawn series reser­

rvoirs : Dickinson, R. 
Thompson Lake oil field, Alberta : Edle, 

R.W.,2. 
Thornwell gas field, Louisiana : Hardin, 

F.R. 
Turner Valley pool, Alberta : Fox, F. G. 
Turtle Bay on field, Texas : Akkerman, 

1R. P. 
Washington field, Louisiana: Clayton, N. 
Wayne oil field, Alberta: Erickson, R. H. 
West Brock oil field, Oklahoma: Walker, 

K.F. 
West Drumheller oil field, Alberta : 

1Roop, M. R. 
West Frederick oil field, Oklahoma : 

Markley, L. C. 
Weyburn on field, Saskatchewan: Che­

tln, A. K. 
Whip Cove gas field, West Virginia: 

Appalachian Geol. Soc. 
White Mesa oil field, Utah : Picard, 

M.D., B. 
White Oak gas field, Arkansas: Clark, 

Joseph M. 
Willson Ranch field, Nebraska: Board­

man, A. C. 
Wimborne field, Alberta: Brennan, P. F. 
Wintergarden field, Texas: Corpua 

Christl Geol. Soc. 
Yoakum gas field, Texas: Ho)'t, W. V. 

OIL AlfD QAS HAPS. SH Maps, 011 Clflcl gu. 
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OIL SANDS. See also Bituminous rocks and OKLAHOMA-Continued 
:sands ; Petroleum. 

Alberta, Athabasca sands: Ellison, 
A. H. 

Athabasca sands, organic components : 
Nagy, B. S., 2. 

McMurray formation, mineralogy: 
Carrigy, M. A., 1. 

Oklahoma, Dutcher sands, Muskogee 
field : Riggs, C. H. 

Texas, Strawn series, conference: 
A.I.M.E. North Texas Sec. 

OIL SHALE. See also Bituminous rocks and 
sands ; Petroleum ; Shale. 

Colorado, Niobrara formation : Mc­
Auslan, E. R. 

Nuclear explosions, underground, ef­
fects: Anderson, C. C.; Johnson, 
Gerald W., 2. 

Wyoming, Niobrara formation : Mc­
Auslan, E. R. 

OKLAHOMA. 
Bibliography: Curtis, N. M., Jr., 2. 
Gravity survey, Ouachita province: 

Howell, J. V., 1. 
Guidebook, Ouachita Mts. : Cline, L. M., 

1. 
Seismic study, Wichita Mtn. area, Pre-

cambrian, layering : Widess, 
M.B. 

Symposium, Ouachita Mts. : Cline, L. 
M., 1. 

Petroleum geology, southern: Ard­
more Geol. Soc. 

Areas described. 
North Buffalo oil and gars field : Korn­

feld, J. A. 
Roman Nose State Park: Fay, R. 0., 1. 

Economic geology. 
Mineral deposits, Ouachita Mts., origin : 

Scull, B. J., 1. 
Natural gas, Custer County: Jordan, 

L., 4. 
Light field, Morrow series: Barby, 

B. G. 
Southwest Enville field : Reeves, C. 

C., Jr., 2. 
Oil and gas, Anadarko basin, northern 

shelf : Buchanan, R. S. ; Hayden, 
A. C. 

Anadarko basin, northwestern : Beebe, 
B. W., 1. 

Northwestern, Mississippian: Bee­
be, B. W., 2. 

Sycamore formation: Braun, J. C. 
Beaver County: Parker, Richard L. 
Creek County : Oakes, M. ,c. 
Harper County: Jordan, L., 3. 
McAlester-Arkansas Valley basin, 

fields : Brooks, R. P., Jr. 
Mississippian : Clinton, R. P. 
North Buffalo field : Kornfeld, J. A. 
Northwest Butner field area: Duck, 

J. H., Jr. 
Ouachita Mts., posslbllltles : Cheno­

weth, P. A., 4. 

Economic geology-Continued 
Oil and gas-Continued 

Ouachita province, possib1lltles : 
Howell, J. V., 1. 

Pawnee County: Greig, P. B., Jr. 
Woods County: Bowles, J. P. F. 

Pawnee County: Greig, P. B., Jr. 
Petroleum, Altus field: Ryniker, C. 

Anadarko basin, stratigraphic traps : 
Pate, J. D. 

Carter-Knox field: Reedy, H. J. 
Discoveries, history: Dickey, P. A., 1. 
Hunton group: Oxley, M. L. 
Milroy field: Schweers, F. P. 
Muskogee field : Riggs, C. H. 
North McWillie field: Bado, J. T. 
North Madill field: Gahring, R. R. 
South Palaclne field: Atkinson, Wal-

ter E. 
Southwest Ardmore field: Hale, G. C. 
Springer sandstone reservoirs, south­

ern : Jacobsen, C. L., 2. 
West Brock field: Walker, K. F. 
West Frederick field: Markley, L. C. 

Geologic maps. 
Boktukola syncline area : Cline, L. M., 2. 
Canadian River valley, bedrock and 

Pleistocene, central-western: Fay, 
R. 0., 3. 

Creek County: Oakes, M. C. 
Devonian and Pennsylvanian, paleogeo­

logic, eastern : Bercu tt, H. 
Paleogeologic, northwestern : Boler, 

M.E. 
Garvin County, Pennsylvanian, paleo-

geologic: Gunter, C. E. 
Harper County: Myers, A. J. 
Johns Valley area: Harlton, B. H. 
Love-Carter Counties, pre-Atokan, paleo-

geologic : Reed, B. K. 
Lynn Mtn. syncline, western: Cline, 

L.M.,2. 
Medicine Springs area: Johnson, R. H., 

Jr. 
Mississippian base and Pennsylvanian 

base, paleogeologi<; southwest­
ern : McDaniel, G. A. 

Ouachita Mts. : Hendricks, T. A. ; 
Miser, H. D. 

Ouachita-Arbuckle junction: Flawn, 
P.T.,4. 

Pawnee County: Greig, P. B., Jr. 
Potato Hills: Tomlinson, C. W., 1. 
Roger Mills County, northern: Kitts, 

D.B.,2. 
Roman Nose State Park: Fay, R. 0., 1. 
Tuskahoma syncline, western : Harlton, 

B. H. 
Woods County, Silurian-Mlsslsstpptan, 

paleogeologic: Bowles, J. P. F. 
Ground water. 

General : Okla. Univ. Bur. Water Res. 
Research. 
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Historical geology. 
Altus oil field, Pennsylvanian-Permian: 

Ryniker, C. 
Anadarko basin, north flank, Ellis­

Harper Counties, type log: Claus­
ing, R. G. 

Northwestern, Paleozoic: Beebe, B. 
w.,1. 

Southeastern, Devonian-Mississippi­
an: Braun, J. C. 

Arbuckle Mts., north and south flanks, 
,Mississippian : Champlin, S. C. 

Arbuckle and Ouachita Mts., Cambrian­
Mississippian, correlation: Ham, 
W.E. 

Cambrian-Silurian, graptolite correlu.­
tion : Decker, C. E. 

Ardmore basin, Paleozoic and Cretace­
ous exposures : Tomlinson, C. 
w.,3. 

Pennsylvanian: Jacobsen, C. L., 1; 
Tomlinson, C. W., 2. 

Atoka formation, Pennsylvanian, Me­
Alester basin: Scull, B. J., 2. 

McAlester basin, north side : BlythH, 
J.G. 

Beaver County, Pennsylvanian-lower 
Permian: Parker, Richard L. 

Blaine formation, Permian, evaporites, 
Elk City oil field, underground­
storage well : Jordan, L., 2. 

Boktukola syncline area, Mississippian­
Pennsylvanian : Shelburne, 0. B., 
Jr., 2. 

Cabaniss-Arpelar area, Pennsylvanian: 
Govett, R. W. 

Cambrian-Pennsylvanian, isopachous-
paleogeologic study, southwest­
ern : McDaniel, G. A. 

South-central: Reed, B. K. 
Canadian River, Pleistocene, central­

western: Fay, R. 0., 3. 
Caney shale, Mississippian, type section : 

Elias, M. K., 2. 
Carter-Knox oil field, Paleozoic: Reedy, 

H.J. 
Creek County, Ordovician-Pennsylvani­

an : Oakes, M. C. 
Deese group, Pennsylvanian, Garvin 

County, subsurface: Gunter, C. E. 
Doby Springs area, upper Pleistocene : 

Stephens, J. J., 2. 
Harper County, Ordovician-Permian: 

Jordan, L., 3. 
Permian-Recent: Myers, A. J. 

Hugoton embayment, north-south cross 
section : Liberal Geol. Soc. 

McAlester basin, Mississippian : Lynch, 
B.W. 

Medicine Springs area, Pennsylvanian: 
Johnson, R. H., Jr. 

Misstsslpplan, divisions, north-central, 
correlation with Kansas by lith­
ology : McDuffie, R. H. 

Northern: Jordan, L., 1. 

OKLAHOMA-Continued 
Historical geology-Continued 

Mississippian-Pennsylvanian, eastern: 
Laudon, R. B., 1. 

Muenster-Waurika arch: Chenoweth, 
P. A.,3. 

Northwest Butner oil field area, Ordovi­
cian-Pennsylvanian: Duck, J. H., 
Jr. 

Ordovician-Pennsylvanian, northwest­
ern : Boler, M. E. 

Unconformities, southern : Maxwell, 
R.W. 

Ouachita Mts., Missilssippian-Pennsyl­
vanian : Cline, L. M., 2 ; Harlton, 
B. H. 

Ordovician-Pennsylvanian: Tomlin­
son, c. w.,l. 

Ozark uplift flanks, Mississippian : Huff­
man, G. G., 1. 

Paleozoic, eastern : Bercutt, H. 
Pre-Des Moines series: Huffman, G. 

G., a. 
Northwestern: Boler, M. E. 

Pawnee County, Paleozoic: Greig, P. B., 
Jr. 

Pennsylvanian, northeastern: Branson, 
c. c., 1. 

Pennsylvanian-Permian, deltas, Llanor­
ian rivers: Chenoweth, P. A., 7. 

Paleogeography: Tanner, W. F., Jr., 4. 
Precambrian rhyolites : Denison, R. E. 
Roger Mills County, M1ocene-Pleisto­

cene : Kitts, D. B., 2. 
South Palacine oil field, Paleozoic: At­

kinson, Walter E. 
Southwest Ardmore oil field, Paleozoic : 

Hale, G. C. 
Stanley shale, Mississippian, Ouachita 

Mts. : Laudon, R. B., 2. 
Stratigraphic standard tables, south­

ern : Ardmore Geol. Soc. 
Sycamore formation, Mississippian, 

Anadarko basin, correlation: 
Braun, J. C. 

Southern: Chenoweth, P. A., 1. 
Washita group, Cretaceous, nomen­

clature, history, Red River area: 
Curtis, N. M., Jr., 3. 

West Brock oil field, Pennsylvanian : 
Walker, K. F. 

Woods County, Paleozoic: Bowles, J. 
P.F. 

Mineralogy. 
Ardmore basin, Pennsylvanian sand­

stones: Jacobsen, C. L., 1. 
Bassanite, Comanche County, drill 

cores: Huang, W. W. T., 3. 
Heavy minerals, Ardmore basin, Penn­

sylvanian sandstones: Jacobsen, 
C. L., 1. 

Quartz, Ouachita Mts.: Miser, H. D. 
Paleontology. 

Alga, Boggy shale, Pennsylvanian. Mc­
Alellter area: Mamay, S. H., 1. 
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OKLAHOMA-Continued 
PaZeonto Zogy:-Con tinned 

Alllgator, Laverne formation, Pliocene: 
Woodburne, M. 0. 

Ammonoids, goniatite, Mississippian, 
earliest description : Branson, C. 
c., 2. 

Goniatites, Caney shale, Mississip­
pian, Pittsburg County: Bran­
son, C. C., 10. 

Atoka formation, Pennsylvanian, Mc­
Alester basin, north side : Blythe, 
J.G. 

Badger, Ogallala formation, Pliocene, 
Harper County : Kitts, D. B., 1. 

Brachiopods, orthotetacid, H u n t o n 
group, Silurian-Devonian : Ams­
den, T. W., 2. 

Caney shale, Mississippian, list : Elias, 
M.K.,2. 

Conodonts, Ouachita Mts., Mississip­
pian : Elias, M. K., 1. 

Conulariids, Pennsylvanian: Strimple, 
H.L.,3. 

Crinoids, Missouri series, Pennsylvanian, 
Bartlesville area : Strimple, H. 
L.,l. 

Wann formation, Pennsylvanian : 
Strimple, H. L., 2. 

Doby Springs area, late Pleistocene : 
Stephens, J. J., 2. 

Eurypterid, Fallis sandstone, Permian, 
Red Rock area : Branson, C. C., 8. 

Foraminifera, Criner Hills, Cretaceous, 
in Pennsylvanian : Branson, C. 
c., 9. 

Gastropod, spine-bearing, Excello shale, 
Pennsylvanian : B r a n s o n, C. 
c., 5. 

Graptolites, Arbuckle and Ouachita 
Mts., Cambrian-Silurian, correla­
tion : Decker, C. E. 

Insects, Wellington formation, Permian: 
Tasch, P., 2. 

Pawnee County: Greig, P. B., Jr. 
Pelecypods, late Paleozoic, nomencla­

ture: Branson, C. C., 7. 
.Plant. Cordaites, Dawson coal, Pennsyl­

vanian, Beggs area : Tynan, E. 
J., 1. 

Spore, Morrow series, Pennsylvanian, 
nomenclature: Felix, C. J. 

Trilobite, Bromide formation, Ordovi­
cian, Criner Hills : Sutherland, 
P.K., 1. 

Viola limestone, Ordovician, Coal 
County: Amsden, T. W., 1. 

Vertebrates, Ogallala formation, Plio­
cene, Durham local fauna: Kitts, 
D. B., 8. 

Petrology. 
Ardmore basin, Pennsylvanian sand­

stones and conglomerates, petrog­
raphy : Jacobsen, C. L., 1. 

OKLAHOMA-Continued 
Petrology-Continued 

Atoka formation, Pennsylvanian, Mc­
Alester basin, north side : Blythe, 
J. G. 

Bigfork chert and Arkansas novaculite, 
Ouachita Mts., silica origin: 
Goldstein, A., Jr., 3. 

Canadian River sediments, composition 
and texture : Pollack, J. M. 

Creek County: Oakes, M. C. 
Granophyres, Wichita lopolith, chem­

istry: Hamilton, W. B., 2. 
Hunton group, Silurian-Devonian : 

Oxley, M. L. 
Jackfork group, Pennsylvanian, Oua­

chita Mts., petrography : Moretti, 
F. J. 

McAlester basin, Mississippian : Lynch, 
B. W. 

Medicine Springs area, Pennsylvanian : 
Johnson, R. H., Jr. 

Mississippian, northern : Jordan, L., 1. 
Mississippian limestones, depositional 

environments : Curtis, D. M. 
Ouachita Mts., Paleozoic sandstones, 

1petrography : Goldstein, A., Jr., 2. 
Rhy()lites: Denison, R. E. 
Springer reservoir sandstones, Ardmor·~ 

basin : Jacobsen, C. L., 1. 
S()uthern: Jacobsen, C. L., 2. 

Stanley shale, Ouachita Mts.: Laudon, 
R. B., 2. 

Sycamore formation, Mississippian, 
Ardmore basin: Prestridge, J.D. 

Vamoo·sa formation, conglomerate·, 
quartzite pebbles, source: Cheno­
weth, P. A., 6. 

Wichita Mts., north flank, Pennsyl­
vanian, reservoir characteristics : 
Edwards, A. R. 

Woods County, Paleozoic: Bowles, J·. 
P. F. 

Physical geology. 
Anadarko basin, northwestern : Beebe, 

B. W., 1. 
Southeastern: Braun, J. C. 

Arbuckle group, cross-stratification in 
detrital limestones: Harbaugh, 
J. w., 1. 

Ardmore basin : Jacobsen, C. L., 1. 
Pennsylvanian orogenies: Tomlinson, 

c. w., 2. 
Boktukola syncline area : Shelburne, 

0. B., Jr., 2. 
Cabaniss-Arpelar area : Govett, R. W. 
Cambrian-Pennsylvanian, south-central: 

Reed, B. K. 
Caves, Arbuckle Mtn. area: Curtis, 

N. M., Jr., 1. 
Earthquake, 4/9/52, effect ()t Ozark 

dome on surface waves: Espi­
nosa, A. F. 

Eastern : Bercutt, H. 
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OKLAHOMA-Continued 

Physical geology-Continued 
Garvin County, Pennsylvanian sub, 

surface : Gunter, C. E. 
McAlester basin, .MississipPian : Lynch, 

B. W. 
:North side: Blythe, J. G. 

.Medicine Springs area: Johnson, R. H., 
Jr. 

.Mississippian, northern: Jordan, L., 1. 
Muenster-Waurika arch: Chenoweth, 

P. A., 3. 
North Buffalo oil and gas field: Korn­

feld, J. A. 
Northwest Butner oil field area: Duck, 

J. H., Jr. 
Northwestern: Boler, .M. E. 
Ouachita core area, anticlinal struc­

ture: Pitt, W. D. 
Ouachita geosyncline: Goldstein, A., 

Jr.,l. 
Ouachita Mts. : Hendricks, T. A. ; 

Miser, H. D. 
Thrust faults: Tomlinson, C. W., 1. 

Ouachita-Arbuckle junction: Flawn, P. 
T., 4. 

Ozark uplift flanks, Mississippian tec-
tonics: Huffman, G. G., 1. 

Pawnee County: Greig, P. B., Jr. 
Potato Hills: Tomlinson, C. W., 1. 
Ripple marks, Wewoka Creek, parallel 

to current direction : Chenoweth, 
P.A.,2. 

Silurian-Pennsylvanian, southern: Max­
well,R. W. 

South Palaclne oil field : Atkinson, Wal­
ter E. 

Southwest Enville gas field, faulting: 
Reeves, C. C., Jr., 2. 

Southwestern: McDaniel, G. A. 
Structural movements, early Paleozoic, 

northwestern: Boler, .M. E. 
Velma oil field, subsurface recumbent 

folding : Chenoweth, P. A., 5. 
Velma-Camp area, Springer series, Penn­

sylvanian : Parker, E. C. 
Woods County, Paleozoic: Bowles, 

J.P. F. 
Physiographic geology. 

Canadian River, central-western: Fay, 
R.0.,3. 

Drainage patterns, tectonic control: 
Melton, F. A. 

Harper County : Myers, A. J. 
OLIGOCENE. Bee Tertiary. 
ONTARIO, 

Aeromagnetic survey, Blind River basin, 
basement mapping: Steenland, 
N.C. 

Engineering geology, Kingston area, 
soils : Hughes, G. T. 

Niagara area, rock movement: Hogg, 
A. D. 

Geophysical surveys, Bristol Township : 
Ferguson, S. A. 

594,526-Slr--33 

ONTARio-Continued 
Guidebook, London area, glacial geol­

ogy : Friends Pleistocene Geol­
ogy Eastern Sec. 

Area~ described. 
Carroll Lake area, east half : Canada 

G. S., 25. 
Deer Lake area, east half: Canada 

G. S., 26. 
Dungannon-Mayo Townships: James, W • 
Echo Lake area : Canada G. S., 49. 
Quetlco Provincial Park area : Meen, 

V. B. 
Westport area: Canada G. S., 54. 

l!Tconomic geology. 
Copper-gold, Boston-Pacaud Townships : 

Lawton, K. D. 
Copper-zinc, Manitouwadge a r e a : 

Timms, P. D. 
Gold, Bristol Township, posslb111tles : 

Ferguson, S. A. 
Cochenour Willans mine : Kuryllw, 

c. J. 
Iron, Boston-Pacaud Townships, mag­

netite : Lawton, K. D. 
Nakina area: Swensen, W. T. 
Samreld Lake sulfide deposit : Fried­

man, G. M., 8. 
Mineral deposits, Cardiff-Faraday Town­

ships : Hewitt, D. F. 
Cobalt district, colloidal deposition : 

Angino, E. E., 1. 
Natural gas, offshore Silurian reefs, 

southwestern: Fournier, F. L. 
Nickel, Sudbury district: Falconbrldge 

Nickel Mines Ltd. 
Nickel-copper, Falconbrldge Township, 

Sudbury district : Thomson, J. E., 
1. 

McKim mine, Sudbury district : 
Clarke, A. M. 

on and gas, southwestern: CordeD, 
B. B. 

Well logs: Ontario Fuel Bd. 
Petroleum, Cambrian, Upper, southwest­

ern: Sanford, B. V. 
Selenium in sulfides: Hawley, J. E. 
Sliver, Cobalt camp, Christopher mine : 

Mason, J. 
Sulfides, Gripp Lake area : Langford, 

F. F. 
Uranium, Bancroft area: Hewitt, D. F. 

Blind River area, conglomerate reefs, 
cf. Witwatersrand, origin, hy­
potheses : Davidson, C. F. 

Origin : Derry, D. R. 
Elllot Lake area, monazite as ore : 

Roscoe, S. M. 
Geologic maps. 

Bancroft area, generalized : Hewitt, 
D. F. 

Boston-Pacaud Townships : Lawton, K. 
D. 

Bristol Township : Ferguson, S. A. 



510 BIBLIOGRAPHY OF NORTH AME.RlCAN GEOLOGY, 19 59 

ONTARio-Continued 
Geologic maps-Continued 

Cambrian, subsurface, southwestern : 
Sanford, B. V. 

Cardiff-Faraday Townships: Hewitt, 
D. F. 

Carroll Lake area, east half: Canada 
G. S., 215. 

Chandos Lake, Wollaston, and Del oro 
granitic plutons: Saba, A. K., 2. 

Deer Lake area, east half: Canada G. S., 
26. 

Echo Lake area : Canada G. S., 49. 
Falconbridge Township, Sudbury dis­

trict: Thomson, J. E., 1. 
Gripp Lake area: Langford, F. F. 
Hamilton area, Pleistocene: Karrow, 

P. F. 
Kirkland Lake area: Wilson, M. E. 
Lindsay-Peterborough area : Canada 

G. S., G. 
McKim mine, Sudbury district : Clarke, 

A.M. 
Quetico Provincial Park area : Meen, 

V. B. 
Samreld Lake sulfide deposit : Fried­

man, G. M., 3. 
Sudbury district : Falconbridge Nickel 

Mines Ltd. 
Wapesi Lake-Tully Lake area: William­

son, W. R. M. 
Westport area: Canada G. S., 54. 

Historical geology. 
Bancroft area, Precambrian: Hewitt, 

D. F. 
Boston-Pacaud Townships, Precambrian: 

Lawton, K. D. 
Cambrian, Upper, southwestern : San­

ford, B. V. 
Coldwell syenite complex, K-A and 

Rb-Sr ages: Fairbairn, H. W., 1. 
Detroit River group, Devonian, Formosa 

reef : Fagerstrom, J. A. 
Elliot group, Precambrian : Pienaar, 

P. J. 
Falconbridge Township, Sudbury dis­

trict, Precambrian: Thomson, J. 
E., 1. 

Gripp Lake area, Precambrian : Lang­
ford, F. F. 

Hamilton area, Pleistoeene: Karrow, 
P. F. 

International border region, Precam­
brian: Yardley, D. H., 3. 

Lake Superior shore, Batchawana area, 
Precambrian diastrophism : 
Friedman, G. M., 4. 

London area, Wisconsin glacial stage : 
Dreimanis, A., 1. 

:Matinenda formation, Precambrian: 
Pienaar, P. J. 

Paleozoic, lower, southwestern : Corden, 
B. B. 

Quetico Provincial Park area : Meen, 
V.B. 

ONTARIO-Continued 
Historical geology--Continued 

Sudbury basin, Precambrian volcanism : 
Thomson, J. E., 2. 

Sudbury-Blind River area, granitic 
rocks, Rb-Sr ages : Fairbairn, 
H. w.,2. 

Mineralogy. 
Cardiff-Faraday Townships: Hewitt, 

D. F. 
Christopher silver mine: Mason, J. 
Griffith Township, pegmatite dikes: 

Heinrich, E. W., 1. 
Kyanite, Wanipitei and Crocan Lake 

areas, origin: Pearson, W. J., 2. 
Ottawa area, metasomatic iron deposits, 

Eh-pH data: Machamer, J. F. 
Pyrite-pyrrhotite, Samreid Lake de­

posit : Friedman, G. :M., 3. 
Sand fraction of glacial deposits, south­

ern : Dell, C. I., 2. 
Paleontology. 

Hystrichospherids, Decew area, Devo­
nian: Deunff, J. 

Pelecypods, Arkona shale, Devonian : 
Ehlers, G. M., 2. 

Trilobite, meraspls, Craigleith forma­
tion, Ordovician : Fritz, :M. A., 2. 

Petrology. 
Boston-Pacaud Townships : Lawton, 

K.D. 
Bristol Township : Ferguson, S. A. 
Cardiff-Faraday Townships : Hewitt, 

,D. F. 
Carroll Lake area, east half : Canada 

G. S.,25. 
Cobalt series, Precambrian, soda-rich 

composition of argillites, origin : 
Pettijohn, F. J. 

Cobalt silver camp : Mason, J. 
Cobourg limestone, Ordovician, facies 

analysis, southern : Lippitt, L. 
Cochenour Willans gold mine : Kuryltw, 

c. J. 
Deer Lake area, east half : Canada G. S., 

26. 
Plutons : Heimlich, R. A. 

Echo Lake area : Canada G. S., 49. 
Falconbridge Township, Sudbury dis­

trict : Thomson, J. E., 1. 
Glamorgan-Monmouth Townships, neph­

eline-bearing rocks: Gittins, J., 2. 
Granitic plutons, emplacement, south­

eastern : Saba, A. K., 2. 
Griffith Townsbip, pegmatite dikes: 

Heinrich, E. W., 1. 
Gripp Lake area, Precambrian : l;.ang­

ford, F. F. 
Haliburton-Bancroft area, nepheline 

~Syenites: Gittins, J., 1. 
Kalladar area, granite pebbles in con­

glomerate, metamorphism : Wal­
ton, M. S., Jr. 

Kaministikwia area, magnetite iron­
formation : Ohlson, J. :M. 
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0NTABI<>-Cont1nued 

Petrology--con tlliued 
London area, Wlsf!Onsln glaetal f!tage, 

lithology : Friends Pleistocene 
Geology Eastern Sec. 

·Lorraine beach area, hydraulic equiv­
alence of sands: Mcintyre, D. D. 

McKim mine, Sudbury district : Clarke, 
A.M. 

.Manltouwadge area : Timms, P. D. 
Matinenda formation, Precambrian: 

Pienaar, P. J. 
Nemegosenda alkaline complex : Temple, 

A.K. 
Samreid Lake sulfide deposit : Fried­

man, G. M.,3. 
Sudbury basin, Precambrian glowing 

·avalanches: Thomson, J. E., 2. 
Tills, carbonate leaching, southwestern: 

Dreimanis, A., 2. 
Timiskaming region, Precambrian : Wil­

son, M. E. 
Wapesi Lake-Tully Lake area: Wllliam­

son, W. R. M. 
Westport area: Canada G. S., o4. 

Precambrian : Wynne-Edwards, H. R. 
Wollaston and Chandos Lake plutons, 

granites and paragneisses, decrep­
itation studies: Saba, A. K., 1. 

Physical geology. 
Boston-Pacaud Townships: Lawton, 

K.D. 
Bristol Township : Ferguson, S. A. 
Cambrian, subsurface, southwestern: 

Sanford, B. V. 
Cardiff-Faraday Townships: Hewitt, 

D. F. 
Cobalt silver camp: Mason, J. 
Cochenour Willans gold mine : Kuryllw, 

C.J. 
Deer Lake area, plutons: Heimlich, 

R.A. 
Falconbridge Township, Sudbury dis­

trict: Thomson, J. E.,1. 
Granitic plutons, emplacement, south­

eastern : Saba, A. K., 2. 
Gripp Lake area: Langford, F. F. 
Kaministikwia area, magnetite iron­

formation: Ohlson, J. M. 
Lake Superior shore, Batchawana area, 

P r e c a m b r i a n diastrophism : 
Friedman, G. M., 4. 

Manitouwadge area : Timms, P. D. 
Sudbury basin, Precambrian volcanism: 

Thomson, J. E., 2. 
Sudbury district : Falconbridge Nickel 

Mines Ltd. 
Westport area, deformation stages: 

Canada G. S., 04. 
Precambrian : Wynne-Edwards, H. R. 

Physiographic geology. 
Bristol Township, glacial : Ferguson, 

S.A. 
Hamilton area, glacial: Karrow, P. F. 
lab BtipeHor, Plelllltt>cene beache• : 

Ji'arrau.d, w. a. 

0NTARI<>-Cont1nued 
Physiographic geology-Continued 

Lindsay-Peterborough a r e a, glacial, 
map : Canada G. S., 6. 

London area, glacial : Friends Plei­
stocene Geology Eastern Sec. 

Prescott area, parabola dunes, origin : 
Terasmae, J ., 2. 

OPAL. See Gems and gem materials ; Silica . 
OPEN-FILE REPORTS AND MAPS, U.S. Geological 

Survey: Weld, B. A. 
ORDOVICiAN. See also Paleontology, Ordovi­

cian; Paleozoic. 
Arkansas, northern : Frezon, S. E. 
Illinois, Chicago region : Suter, M. 

Platteville group, llmestone textures 
as key to deposition depth: Wan­
less, H. R., 1. 

Manitoba, southern: Andrichuk, J. M., 1. 
Southern, revised sequence : Sinclair, 

G. w.,1. 
Mississippi Valley, upper, lead-zinc dis­

trict: Heyl, A. V., Jr., 1. 
Nevada, eastern and central, Lower and 

Middle: Lowell, J. Diller. 
New Mexico, southeastern, pre-Simpson: 

Barnes, V. E., 1. 
Southern : Flower, R. H., 1. 

New York, Champlain Valley, Chazy 
series : Oxley, P. 

Newfoundland, Fogo Island area: Baird, 
D.M.,l. 

Northwest Territories, Cornwallis and 
Little Cornwallls Islands : Thor­
steinsson, R., 1. 

Wrigley-Fort Norman area: Bell, 
W.A. 

Oklahoma, Arbuckle and Ouachita Mts., 
correlation : Ham, W. E. 

Pennsylvania, Annville-Myerstown-Her­
shey limestone : Prouty, C. E., 1. 

Bucks County : Willard, B., 2. 
Quebec, Madeleine River area : McGer­

rigle, H. W. 
St. Lawrence Lowlands, Trenton 

group: Clark, T. H. 
Tennessee, Buffalo Mtn.-Cherokee Mtn. 

area: Ordway, R. J. 
Cleveland area : Swingle, G. D. 
Eastern, bentonites, zircon ages, Mid­

dle: Edwards, G. 
Texas, Grayson County: Bradfield, H. 

H.,1. 
Pre-Simpson : Barnes, V. E., 1. 

United States, western: Hintze, L. F., 2. 
Utah, House Range, southern : Powell, 

D. K. 
North-central: Hintze, L. F., 2. 
Sheeprock Mts. : Cohenour, R. E. 
Thomas Range fluorite district: 

Staatz, M. H. 
Vermont, Champlain Valley, central: 

Welby, C. W. 
Champlain Vaiiey, chazy serleil: ox­

leJ',P. 
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ORDOVICIAN-Continued 
Vermont-Continued 

Rutland area, marble belt: Baln, 
G.W. 

Taconic Range, north end : Zen, 
Jll-an, 1. 

Virginia, Early-Middle disconformity: 
Webb, F., Jr. 

Washington County, Mascot dolo­
mite, old channeled depression : 
Harris, L. P. 

West Virginia, Wood County deep well: 
Harris, L. D. 

Wood County deep well, carbonate 
,rocks: Prouty, C. E •• 2; Rob­
ertson, E. C. 

W1111ston basin: N.Dak. Geol. Soc., 4. 
Northern: Porter, J. W. 

Wisconsin, southwestern: Tri-State 
Geol. Field Conf. 

ORE DEPOSITS, ORIGIN. See Economic geol· 
ogy ; Mineral deposits. 

OREGON. 
Bibliography, geology theses: Schlicker, 

H. G. 
Guidebook, road logs : Wilkinson, W. 

D., 1. 
.A.rooa described. 

Blue Mts. : Appling, R. N., Jr. 
Economic geology. 

Carbon dioxide, springs: Wagner, N. S. 
Clay, ceramic, western: Kelly, H. J. 
Gold, Granite district: Koch, G. S., Jr. 
Manganese, Blue Mts.: Appling, R. N., 

Jr. 
Uranium, Lakeview area : Peterson, 

N. V., 1. 
Geologic mapa. 

Coos Bay area : Baldwin. E. M., 1, 2. 
Corvallis to Prineville, highway strip 

maps : Wilkinson, W. D., 2. 
Corvallis-Depoe Bay area : Bostwick, 

D. A. 
Eugene area : Baldwin, E. M., 1, 2. 
John Day area: Baldwin, E. M., 1. 
John Day River region, upper, Miocene 

volcanic and basin deposits : 
Thayer, T. P. 

John Day to upper Bear Valley, highway 
strip maps : Wilkinson, W. D., 4. 

Lakeview uranium area : Peterson, 
N. V., 1. 

Pelican-Crump Lakes area : Peterson, 
N. V., !2. 

Picture Gorge to Portland, highway 
strip maps: Wilkinson, W. D., 5. 

Portland area : Baldwin, E. M., 1. 
Prineville-John Day area : Wilkinson, 

W.D.,S. 
Ground water. 

Columbia River basalt: Newcomb, R. C. 
HiatoricaZ geology. 

Coast Range, Cenozoic : Bostwick, D. A. 
Columbia River gorge area, Cenozoic : 

Wilkinson, W. D., 5. 

ORmooN-contlnuecl 
Historical geology-continued 

Granitic plutons, Jurassic, eastern: 
Taubeneck, W. H. 

Mt. Hood, mudflow and glacial advances, 
buried forests, radiocarbon ages : 
Lawrence, D. B. 

Myrtle group, Jurassic-Cretaceous, 
southwestern: Imlay, R. W., 5. 

Salem-Dallas area, Cenozoic: Steere, 
M. L. 

Silurian-Quaternary : Baldwin, E. M., 1. 
Correlation charts: Wilkinson, W. D., 

1. 
Three Sisters, origin, popular account : 

Heald, W. F., 2. 
Triassic-Quaternary, central: Wllkin­

son, W. D., 3. 
Wallowa Mts., northern: Smedes, 

H.W. 
Willamette Valley and Cascade Range, 

Cenozoic: Wilkinson, W. D., 2. 
Mineralogy. 

Agates, collecting: Birdsall, L. C. 
Bauxite deposits, ilmenite alteration 

products: Hartman, J. A. 
Gems, collecting, beaches : De Voe, D. F • 
Granite mining district : Koch, G. S., Jr. 
Jackson County, collecting: Dysart, A. 

Paleontology. 
Bat, John Day formation, Oligocene : 

Brown, Roland W., S. 
John Day formation, Oligocene-Miocene, 

popular: Brown, M. D. 
Myrtle group, Jurassic-Cretaceous, 

southwestern: Imlay, R. W., 5. 
Pelecypods, Oligocene-Pliocene(?), Shu­

mard's types: Trumbull, E. J. 
Plants, Clarno area, Eocene, collecting: 

Bones, T. J. 
Columbia Plateau, Miocene: Chaney, 

R.W. 
John Day formation, Oligocene: 

Brown, Roland W., 3. 
Salem-Dallas area, Eocene-Oligocene col­

lecting localities : Steere, M. L. 
Turtles, Rome area, Pliocene: Bratt­

strom, B. H. 
Petrology. 

Cornucopia area, dikes and granulitic 
rocks, textural features : Good­
speed, G. E., 1. 

Cretaceous conglomerates, tonalite and 
granodiorite pebbles, central: 
Taubeneck, W. H. 

Lakeview uranium area: Peterson, N. 
v .. 1. 

Loess, Portland area, origin and parent 
materials : Theisen, A. A., 2. 

Myrtle group, Jurassic-Cretaceous, 
southwestern: Imlay, R. W., 5. 

Volcanic rocks, Miocene, relation to de­
formation, eastern: Thayer, T. P. 

Warner Valley, Tertiary voloanic rocks: 
Peterson, N. V., 2. 
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OREGON--Continued 
Petrology-Continued 

WUlow Lake pluton, Elkhorn Mts., type 
of rhythmic layering, cf. Skmr­
gaard type : Poldervaart, A., 2. 

Physical geology. 
Columbia River basalt, structural con­

trol of ground water: Newcomb, 
R.C. 

Fault blocks in Tertiary basalt flows, 
south-central : Donath, F. A. 

Mt. Hood, glaciers, recent changes : 
Handewith, H. J., Jr. 

Mudfiow and glacial advances, burled 
forests, radiocarbon ages: Law­
rence, D. B. 

Volcanic rocks, Miocene, relation to 
deformation, eastern: Thayer, 
T.P. 

Volcanoes, Three Sisters, origin, popu­
lar account: Heald, W. F., 2. 

Wallowa Mts., northern: Smedes, H. W. 
Warner Valley, hot springs: Peterson, 

N. v.,2. 
Physiographic geology. 

Geomorphic divisions : Ore.-Bln. 
Landform map: Baldwin, E. M., 1. 

OROGENY. See also Diastrophism; Tectonics. 
Absolute ages, time sequence and geo­

graphic extent of belts : Tilton, 
G.R. 

Basins, evolution mechanics, relation to 
habitat of oil : Dallmus, K. F. 

British Columbia, Cordillera, major se­
quences: White, W. Harrison. 

California, Soda Mts., Nevadan-Lar­
amide: Grose, L. T. 

Canada, northern, Precambrian-Nevad· 
an movements: Martin, L. J., 3. 

Colorado, Laramide revolution, struc­
tural history : Johnson, Ross B. 

Sangre de Cristo Mts., Pennsylvanian­
Permian : Bolyard, D. W. 

Contraction theory: Wilson, John T., 21. 
Cross folding, theoretical and experi­

mental: Bhattacharji, S. 
Crustal shifting by polar-icecap growth, 

theory : Hapgood, C. H. 
Diastrophic-sedimentary polycycles : 

Weeks, L. G. 
En echelon folding: Campbell, James D. 
Greenland, east-central, Caledonian : 

Butler, H. 
Idaho, Elk City region, multiple : Reid, 

R.R., 1. 
North Fork quadrangle, Laramide: 

Anderson, A. L. 
Lake Superior region, Precambrian, 

three-fold division : Goldich, s. 
S.,S, G. 

Minnesota, Precambrian, early, absolute 
ages : Goldlch, S. S., 4. 

Montana, Flint Creek Range, Laramide: 
McGill, G. E. 

Granite County, southeastern, Lara­
mide: Poulter, G. J. 

OROGENY-Continued 
.Montana--Continued 

South Moccasin Mts., structural 
blocks, intrusion and domal up­
lift: MUler, Richard N. 

Nevada, eastern, Sevier arch: Harris, 
H. D. 

Ruby Mts.-East Humboldt Range : 
Snelson, S. 

Oklahoma, Anadarko basin, Wichita and 
Arbuckle : Braun, J. C. 

Ardmore basin, Pennsylvanian : Tom­
linson, C. W., 2. 

South-central, Pennsylvanian : Reed, 
B.K. 

Phase-transition concept: Kennedy, G. 
c., 2. 

Puerto Rico, San Juan area, Tertiary : 
Kaye, C. A., 1. 

Two-phase tensional-compressional cy­
cle : Reitan, P. H. 

United States, western Interior, Paleo· 
zoic-Mesozoic: Bissell, H. J., 2. 

Utah, Boulter Mts. : Foster, J. M. 
Needle Range: Gould, W. J. 
North Strawberry Valley: Bissell, 

H. J., 2. 
Northeastern: Eardley, A. J., 1. 
Northern, Ancestral Rocky Mts., up­

lifts : Heylmun, E. B., Jr. 
Western, Sevier arch: Harris, H. D. 

W:roming, Bighorn Mts., Precambrian 
and Laramide: Osterwald, F. W., 
2. 

Southwestern: Eardley, A. J., 1. 
OsTRACODA. See also Arthropoda. 

Alaska, Gubik formation, Quaternary : 
Swain, F. M., Jr., 3. 

Arkansas, Brownstown and Tokio for­
mations, Cretaceous : Thorsen, 
C. P. E. 

BairtUa oklahomaensiB~ Pennsylvanian, 
Indiana, speciation: Shaver, R. 
H., 2. 

Bibliography and index, new genera and 
species : Levinson, S. A. 

Catalog, Paleozoic-Tertiary: Ellis, B. F., 
2. 

Cladocopa, fossil and Recent, distribu­
tion : Kornlcker, L. S., 3. 

Kentucky, Morgantown area, Early 
Pennsylvanian : Thompson, M. L. 

fMexlco, Bahfa Todos Santos, Baja Cali­
fornia, ecology : Benson, R. H., 2. 

Nonmarine, stratigraphic distribution, 
North America, western Interior: 
Peck, R. E. 

North Carolina, Peedee formation, Cre­
taceous, Kinston area : Morehead, 
M.B. 

Paleocopa, Silurian, Appalachians, cen­
tral: Wainwright, J. E. N. 

Paraparchites, late Paleozoic, type spe­
cies redescription: Scott, H. W. 

Paraparchltidae, Devonian-P e r m 1 an, 
new family: Scott, H. W. 
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OSTRACODA--Continued 
Quasilli tidae and Alanellldae, Devonian, 

New York, Centerfield limestone: 
Kesling, R. V. 

Quebec, St. Lawrence Lowlands, Ordovi­
cian : Carter, G. F. E. 

Saskatchewan, Jurassic: Wall, J. H. 
United States, Mississippian-Permian, 

checklist and distribution : Ec­
hols, D. A. J. 

PACIFIC OCEAN. Bee also Oceans; Submarine 
geology. 

Abyssal plains and archipelagic aprons, 
origin: Menard, H. W., Jr., 1. 

Atolls and reefs: Wiens, H. J. 
Central America coastal area, structure : 

Gterloff-Emden, H.-G., 1. 
Circumferential mobile belt: Weeks, 

L. G. 
Crustal structure, northern, seismic 

waves: DeNoyer, J. M. 
Germanium content of sediments and 

origin of clay minerals : El War­
dan!, S. A. 

Heat flow through deep-sea floor: Von 
Herzen, R., 1. 

Jasper Seamount, gravity anomalies: 
Harrison, J. C. 

Lead isotopes in manganese nodules : 
Chow, T. J., 2. 

Lineations, minor, relation to island 
arcs and fracture zones : Menard, 
H. W., Jr., 3. 

Mendocino escarpment, crustal thick­
ness, gravity study: Talwant, M., 
1. 

Pioneer Ridge fault, displacement meas­
urement: Vacquier, V. 

Radiolaria, Oligocene-Miocene, tropical, 
correlation with West Indies: 
Riedel, W. R., 2. 

Sediments, Quaternary, northeastern: 
Nayudu, Y. R. 

Strnctures and tectonic history : Men­
ard, H. W., Jr., 2. 

Volcanism, eastern basin, 1945-55: 
Richards, A. F., 1. 

White ash layer, origin: Ewing, W. M., 2. 
Subbottom reflector: Worzel, J. L., 1. 

PALEOBOTANY. Bee also Algae j Diatoms j 
Paleontology; Pollen analysis; 
Technique, Paleontologic. 

Alaska, Johnson River area, Tertiary : 
Benninghoff, W. S. 

Seward Peninsula and Johnson River 
area, Pliocene ( ?) : Hopkins, 
D.M.,3. 

Algae, Devonian: Johnson, J. Harlan, 2. 
Mississippian: Johnson, J. Harlan, 1. 
Silurian: Johnson, J. Harlan, 3. 

Angiosperm floras, Cretaceous, poleward 
migration : Axelrod, D. I., 3. 

Ankyropteris, Pennsylvanian, taxon­
omy : Eggert, D. A., 1. 

PALBOBOTANY-('ontlnued 
Ankyropteris gZabra, Pennsylvanian, 

central United States, Des 
Moines series : Eggert, D. A., 1. 

Arthro:cyZon resinaceum, Pennsylvanian, 
Kansas, Cabaniss group, West 
Mineral area : Cridland, A. A. 

Bibliography : Just, T. K., 2. 
Bigtree forest, Cenozoic evolution, Ne­

vada, Sierra Nevada: Axelrod, 
D. I., 1. 

Bowmanites moorei, Pennsylvanian, 
Kansas, Cherokee shale : Ma­
may, S. H., 2. 

California, Rancho La Brea, Pleisto­
cene : Templeton, B. C. 

Calli:JJylon, Devonian, Indiana, Mt. Ver­
non area : Beals, H. 0. 

Conifers, Jurassic, Greenland, Cape 
Stewart formation, ,Scoresby 
Sound : Florin, R. 

Cordaites michiganensis, Pennsylvanian, 
Oklahoma, Dawson coal, Beggs 
,area : Tynan, E. J., 1. 

Cordaites validus, Pennsylvanian, Illi­
nois, McLeansboro group, Cal­
houn area : Cohen, L. M. 

Cupressino:cyZon, Cretaceous(?), British 
Columbia, Chtlko Lake: Fry, 
W.L.,2. 

Cycadeoid genera, Cretaceous, nomen­
'clature: Delevoryas, T. 

Cyperus filiferus, Eocene, Colorado, 
Green River formation, not cac­
tus : Brown, Roland W., 2. 

Oystosporites varius, Pennsylvanian, 
Kansas, Fleming coal: Baxter, 
R.W.,1. 

Densosporites Berry, genotype, Mis­
sissippian, Tennessee, Penning­
ton coal : Wilson, L. R., 3. 

Dryas drummondii, Pleistocene, British 
Columbia, Vancouver Is 1 a n d, 
Englishman River section : Ter­
asmae, J ., 4. 

Evolutionary theories, Asa Gray's con­
tributions: Dupree, A. H. 

Flowering plants, evolution, insect-pol­
linators role : Lepptk, E. E. 

Fungal filaments, Devonian, Alberta, 
Flume formation, top limestone: 
Fry, W. L., 1. 

Ginkgos, bibliography : Franklln, A. H. 
Gnetales, history : Wilson, L. R., 2. 
Greenland, Ntlgssuaq Peninsula, Paleo-

cene : Koch, B. E. 
Scoresby Sound, Triassic-Jurassic, cf. 

Sweden : Lundblad, B. 
History: Just, T. K., 2. 
Illinois, microfossils, Late Mississippian­

Pennsylvanian coal beds : Wins­
low, M. R. 

Indiana, paper coal, matted plant cuti­
cle, Pennsylvanian: G u en n e I, 
G.K. 
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PALEOBOTANY-Continued 
Indiana-Continued 

Southwestern, Pennsylvanian : Can­
right, J. E. 

Labrador, Redmond area, Cretaceous : 
Blais, R. A. ; Dorf, E., 2. 

Mahonia lobodonta, Oligocene, Montana, 
Ruby River basin: Becker, H. F. 

Manitoba, Quaternary, postglacial de­
velopment : LOve, D. 

Meso:cglon birame, Pennsylvanian, Kan­
sas, Cherokee shale, West Mineral 
area: Baxter, R. W., 2. 

Monanthesia magnifica, Cretaceous, New 
Mexico, Mesaverde formation : 
Delevoryas, T. 

Northwest Territories, Arctic Archipel­
ago : Frey, W. L., 3. 

Banks Island, Pliocene ( ? ) : Hopkins, 
D.M.,3. 

Ohio, western, Pleistocene forests : 
Burns, G. W. 

Oregon, Columbia Plateau, Miocene: 
Chaney, R. W. 

John Day formation, Oligo-cene: 
Brown, Roland W., 3. 

Phylogenetic classification, evaluation 
of fossil record : Sporne, K. R. 

Pinus contorta, Pleistocene, British 
Columbia, Vancouver Island, 
Englishman River section: Teras­
mae, J., 4. 

Pollen, Eocene, Kentucky, exine ultra­
structure : Ehrlich, H. G. 

Pliocene-Pleistocene, New Mexico, 
Plains of San Augustin : Fore­
man, F. 

Problematica, Tertiary, western United 
States: Brown, Roland W., 2. 

Psaronius, Pennsylvanian, central 
United States: Morgan, Eleanor 
J. 

Psllophyta, Devonian, significance in 
evolution : Axelrod, D. I., 2. 

Quebec, Tar Point area, Devonian : Rad­
forth, N. W., 2. 

Quercus, pollen, geniculus, serial micro­
photographs: Stanley, E. A. 

Seeds, Miocene-Pliocene, Texas, Ogal­
lala formation, correlation with 
Nebraska: Frye, J. C., 3. 

Bpenoerisporites radiatus, Pennsyl-
vanian, Oklahoma, Morrow series, 
nomenclature: Felix, C. J. 

BphenophyZlum constrictum, Pennsyl­
vanian, Indiana and Kansas, coal 
balls: Phillips, T. L. 

Spores, Oaytonanthus-type, Jurassic 
and Cretaceous, Alaska: Gray, J, 

Devonian, Northwest Territories, 
Ellesmere Island, Ockse Bay 
area: Chaloner, W. G. 

Large, Late Mississippian-Pennsyl­
vanian coal beds, Illinois : Win­
slow, M. R. 

PALEOBOTANY-Continued 
Spores-Continued 

,pennsylvanian, Illinois : Kosanke, R. 
M. 

Tennessee: Cropp, F. W., 3d. 
Spores and pollen, catalog, Cretaceous: 

Kremp, G. 0. W., 3. 
Catalog, Mississippian-Pennsylvanian: 

Kremp, G. 0. W., 2. 
,Pennsylvanian: Kremp, G. 0. W., 1. 

Jurassic-Cretaceous, British Colum­
bia, Kootenay formation : Rouse, 
G. E. 

Mississippian, correlations : Wils(}n, 
L. R., 1. 

Petroleum exploration : Hoffmeister, 
W. S. ; Perkins, R. D., 2. 

Pleistocene, Northwest Territories, 
Mackenzie River delta area, 
buried peat: Terasmae, J., 1. 

Taxonomy and distribution, strati­
graphic tool : Perkins, R. D., 2. 

Tertiary, South Dakota, lignites, 
lithotypes: Kremp, G. 0. W., 4. 

Tubicaulis, Pennsylvanian-Permian, 
evolutionary trends: Eggert, D. 
A., 2. 

Tubicaulis stewartii, Pennsylvanian, 
Illinois, McLeansboro group, 
Berryville area : Eggert, D. A., 2. 

PALEOCENE. Bee Tertiary. 
PALEOCLIMATOLOGY. Bee also Paleotem­

peratures. 
Arctic Ocean, Pleistocene: Ewing, W. 

M., 4. 
Arizona, Lehner site, Pleistocene : 

Antevs, E. V. 
Arkansas, Ozark Mts., Pleistocene, 

plateau formation: Quinn, J. H., 
1. 

California, Searles Lake evaporites, 
Quaternary: Smith, G. I. 

Canadian 'Shield, eastern, pre-Pleisto­
cene tropical weathering: Bro­
chu, M., 1. 

.Cenozoic : Dorf, E., 1. 
Glacial ages, crustal shifting, theory: 

Hapgood, C. H. 
Interpretations: Durham, J. W., 1. 
Labrador, Redmond area, Cretaceous : 

Blais, R. A. 
New Mexico, Plains of San Augustin, 

Pleistocene : Clisby, K. H. 
Plains of San Augustin, Pliocene­

Pleistocene: Foreman, F. 
North America, Cenozoic: borf, E., 1. 
Northwest Territories, Ellesmere Is­

land, Paleozoic-Quaternary: Bro· 
chu, M., 4. 

Oklahoma, Pliocene, alligator, signifi­
cance: Woodburne, M. 0. 

Paleowind directions, cf. paleomagne­
tism : Runcorn, S. K. 
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PALIIOCLIMATOLOGY-contlnuecl 
Paleowind directions and other evi­

dence, relation to paleomagnetism 
and crustal-shlft theory : Op­
dyke, N.D. 

Permian zonation, marine zoogeog­
raphy: Stehll, F. G. 

Pleistocene, late: .Antevs, E. V. 
Pole wandering: Ewing, W. M., 1. 

Quaternary, deep-sea sediments, For­
aminifera tests, pore concentra­
tion : Wlles, W. W. 

Quebec, Mt. Tremblant area, Pleistocene, 
forests: Laverdi~re. C. 

Radiocarbon content of wood, variation : 
Whitaker, W. W. 

Silicoflagellates, Cenozoic indlcatorw: 
Mandra, Y. T. 

United States, eastern, late Pleistocene, 
fossil cf. modern pollen data : 
Leopold, E. B., 2. 

Great Basin, salt chronology of lakes, 
Quaternary: Broecker, W. S., 4. 

North-central, postglacial: Just, 
T. K., 1. 

Washington, Puget Sound lowland, pre­
Wisconsin interglacial pollen se­
quences : Leopold, E. B., 1. 

PALEOECOLOGY. See aZso Ecology. 
Birds, Pleistocene, North .America: Wet­

more, .A.., 1. 
British Columbia, southwestern, Qua­

ternary, shallow marine fauna: 
Wagner, F. J. E. 

Callfornia, Invertebrates, Newport Bay 
area, late Pleistocene, ct. Recent: 
Kanakofr, G. P. 

Ventura basin, east edge, Miocene 
dwarf fauna : Skolnick, H., 1. 

Extinctions, possible conditions : Cloud, 
P. E., Jr., 1. 

Florida, Cenozoic : Purl, H. S., 2. 
Foraminifera, cycllc occurrence pat­

terns of species, use In strati­
graphic correlation: Hendrix, 
W.E. 

History: Cloud, P. E., Jr., 1. 
Illinois, invertebrates, Mazon Creek 

area, Pennsylvanian: Richard­
son, E. S., Jr., 1. 

Inoceramus community, Greenhorn for­
mation, Cretaceous: Stevenson, 
R. Evans, 6. 

Marine, paleotemperature studies, oxy­
gen isotopes 1n shells : Buchs­
baum, R. 

Mexico, Invertebrates, Punta Cabras, 
Baja California, late Pleistocene: 
.A.ddicott, W. 0. 

Montana, Douglass Creek basin, Oligo­
cene biota : Konizeskl, R. L., 2. 

Nevada, bigtree forest, Sierra Nevada, 
Cenozoic : .Axelrod, D. I., 1. 

North Carolina, mollusks, Trent forma­
tion, Miocene, cf. Recent: Smith, 
A. B. 

PALEOIICOLOGY--Contlnued 
Ohio, mollusks, Humboldt area, Pleisto­

cene : Reynolds, M. B. 
Ordovician .Arctic fauna, North .Amer­

ica, northeasterly equator: Nel­
son, S. J., 2. 

Oregon, plants, Columbia Plateau, Mlo· 
.cene: Chaney, R. W. 

Paleoclimatology, effects: Cloud, P. E., 
Jr., 1. 

Permian marine invertebrate zoogeogra­
phy, climatic zonation : Stehli, 
F. G. 

Principles and problems: Cloud, P. E., 
Jr., 1. 

Shell transport, partially submersed, 
experiments : Kornicker, L. S., 2. 

South Dakota, pelecypod, Tancredia, 
Timber Lake member of Fox H1lls 
formation, Cretaceous: Skog­
strom, H. C., Jr. 

Texas, Foraminifera, Goodland forma­
,tion, Cretaceous, Tarrant Coun­
ty: Beddoes, L. R., Jr. 

Foraminifera, Paleocene, cf. modern : 
Kellough, G. R. 

Utah, Manning Canyon shale, Missis­
sippian-Pennsylvanian : Moyle, 
R.W. 

Trilobite, Wheeler formation, Cam­
brian : Bright, R. C. 

PALEOGEOGRAPHIC MAPS. See Maps, Paleo­
geographic. 

PALEOGEOGRAPHY. See al10 Geologic history; 
Maps, Paleogeographic. 

Colorado, Sangre de Cristo Mts., Penn­
sylvanian-Permian : Bolyard, D. 
w. 

Kansas, northeastern, Late Pennsylva­
nian, channel sandstone deposl· 
tion: Sanders, D. T. 

Lake Superior area, Keweenawan-Cam­
brian : Hamblin, W. K. 

Manitoba, southwestern, Mississippian : 
McCabe, H. R. 

Mexico, Jurassic, Lower to Callovian : 
Erben, H. K., 1. 

Veracruz basin, Tertiary : Fuente Na­
varro, J. M. de la. 

Michigan, White Pine copper deposit : 
White, W. S. 

Montana, central, Mississippian, chan­
nels In Heath formation: Todd, 
D. F. 

Oklahoma, Pennsylvanian-Permian : 
Tanner, W. F., Jr., 4. 

Pennsylvania, western, Pennsylvanian, 
mapping: Williams, E. G., 1. 

Pennsylvanian, interbasin river sys­
tems : Friedman, S . .A.. 

Reconstruction, crossbedding vectors : 
Tanner, W. F., Jr., 8. 

United States, Triassic : McKee, E. D. 
PALEOMAGNETISM. See Geomagnetism. 
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PALEONTOLOGY. See also subheading Pale­

ontology under the states and 
countries ; phyla and classes; 
Evolution ; Micropaleontology ; 
Paleobotany ; Technique, Paleon­
tologic. 

GeneraJ. 
Blbllography, Central America: Maldon­

ado-Koerdell, M., 2. 
Vertebrate: Nichols, R. H. 

Bryozoans, fistuliporoid, Silurian and 
Pennsylvanian species, astog­
eny: Perry, T. G., 2. 

Charophyte& and nonmarine ostracodes, 
stratigraphic distribution, North 
America, western interior : Peck, 
R. E. 

Chltons: Smith, Allyn G. 
Conodonts, intraspecific variability: 

Scott,A.J. 
Streptognathodus# taxonomic key : 

Stone, D. D. 
Dinosaurs, elementary account : An­

drews, R. C. 
Popular account: Jepsen, G. L. 

Echinoids, morphology, relation to 
water turbulence : Raup, D. M., 2. 

Ecological aspects, popular account : 
Ladd, H. S., 1. 

Elementary account : Richards, H. G., 2. 
Evolution, pre-Darwin ideas, 19th cen­

tury: Lovejoy, A. 0. 
Foraminifera, catalog: Ellls, B. F.,1. 

Globigerlnidae, natural taxonomy: 
Hofker, J ., 1. 

Globotruncanidae, taxonomy: Bronn­
lmann, P. 

Fossil collecting: Colllnson, C. W., 1 ; 
Okulltch, V. J., 1. 

Indiana : Shaver, R. H., 1. 
Fossil record, adequacy: Newell, N.D., 3. 

Evaluation since Darwin: Newell, 
N. D., 2 ; Romer, A. S., 1. 

Idea of time process, 18th century : 
Haber, F. C., 3. 

Pre-18th century interpretations: 
Haber, F. C., 2. 

Fossil teeth, apatite, unit-cell dimen­
sions, cf. recent: Osmond, J. K. 

Fossils, oldest, radioactive dating: 
Briggs, M. H. 

Position, criteria for top and bottom 
of beds: Muller, S. w. 

History : Dunbar, C. 0. 
Buffon's Influence: Maldonado-Koer­

dell, M., 1. 
Darwin's influence: Cramer, H. R., 3. 

Invertebrate treatise, Trilobitomorpha : 
Harrington, H. J. 

Invertebrates, elementary account : 
Perry, T. G., 1. 

Primary differentiation : Nicol, D. 
Laboratory manual, elementary : Con­

nell, J. F. L., 1. 

PALEONTOLOGY-Continued 
General--Continued 

Life, origin: Nursall, J. R., 2; Oparin, 
A. I. 

Origin, free-oxygen availablllty : Nur­
sall, J. R., 1. 

Organic-compound synthesis under 
reducing conditions: Miller, S. L. 

Popular account: Gamow, G. A.; 
Pfeiffer, J. 

Mammals, hypsodont teeth, evolution : 
White, T. E. 

Polyphyletic origin : Simpson, G. G., 3. 
Sirenia and Desmostylia, review: 

Reinhart, R. H. 
Transition from reptiles, criteria : Ol­

son, E. C. 
Metazoa, evolution: Nursall, J. R., 2. 
Mollusks, monoplacophoran, modern : 

Clarke, A. H., Jr. 
Monoplacophoran, relation to primi­

tive gastropods: Knight, J. B. 
New York State Museum collection, 

catalog : Kilfoyle, C. F. 
Organic chemicals in fossils : Abelson, 

P. H., 2. 
Organism-abundance distribution pat­

terns In sediments: Kornicker, 
L. S., 4. 

Ostracodes, bibliography and index, new 
genera and species : Levinson, 
S. A. 

Cladocopa, fossil and Recent, distri­
bution : Kornicker, L. S., 3. 

Paleozoic-Tertiary, catalog: Ellis, B. 
F., 2. 

Paleontological Society: Dunbar, C. 0.; 
Newell, N.D., 3. 

Pelycosaur tympanum, evolution of mid­
dle ear: Botton, N., 3d, 2. 

Phosphorus-nitrogen ratio in sea wa­
ter, variation: Redfield, A. C., 1. 

Plants, Gnetales, history : Wilson, L. R., 
2. 

Popular account: May, J.; Okulltch, V. 
J., 1. 

Primates and fossil man, evolution: 
Clark, W. E. L., 1. 

Recent developments : Langenheim, R. 
L., Jr., 2. 

Reptiles, Captorhinidae, classification: 
Seltin, R. J., 2. 

Evolution, middle ear, pelycosaur 
tympanum: Botton, N., 3d, 2. 

Nasal cavities: Parsons, T. S. 
Reptiles and mammals, elementary ac-

count : Barnett, L. ; Fenton, C. L. 
Symposium, 1908-58: Stumm, E. C. 
Textbook : Stlrton, R. A. 
Trilobites, ontogeny : Fritz, M. A., 2. 

Statistical analyses, Proliaatracva, 
Cambrian, Greenland: Shaw, A. B. 

Type specimens, Washington University, 
St. Louis, collection: Trumbull, 
E.J. 
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PALEONTOLOGY-Continued 
General--Continued 

Vertebrate paleontology, history: Ro­
mer, A. S., 3. 

Natural-selection concept, history: 
Wil>;on, John A., 1. 

Strati~raphic concepts: Wilson, John 
A., 2. 

VPrtebrates, evolution: Romer, A. S., 2. 
Cambrian. 

Appalachians, trilobites, central, Trem­
pealeauian fa u n u 1 e s, Late: 
Rasetti, F. R. D. 

British Columbia, archaeocyathl.ds, Sal­
roo area, Early : Greggs, R. G. 

Colorado. trilobites, Peerless formation : 
Berg, R. R. 

Evolution, Early: Okulitch, V. J., 2. 
Gastropods. primitive, relation to mono­

placophorans: Kni~ht, J. B. 
Idaho, trilobites, Ptychaspis faunule. St. 

Charles limestone: Lochman­
Balk, C., 3. 

Montana, coral ( ?), Silver Hills forma­
tion : Fritz, M. A., 1. 

Texas, pre-Simpson, well cores: Cloud, 
P. E., Jr., 2. 

Trilobites, olenellid, North America: 
Best, R. V. 

Utah, trilohite, Wheeler formation, 
paleoecology a n d biometrics : 
Bright, R. C. 

Washington, archaeocyathids, Colville 
area, Early: Greggs, R. G. 

West Virginia, Wood County deep well, 
lists : Prouty, C. E., 2. 

Oarbonij erous. 
Spores and pollen, catalog: Kremp, G. 

o. w.,l. 
Cenozoic. 

Alaska, Bering land bridge : Hopkins, 
D. M.,l. 

California, Foraminifera, Globigerina 
pachyderma, coiling habit, cor­
relation aid: Bandy, 0. L. 

Invertebrates, San Francisco pE>nin-
sula, western, Pliocene-early 
Pleistocene: Glen, W. 

Elephants, popular account: Carring­
ton, R. 

Florida, mammals, popular account: Ol­
sen, S. J ., 1. 

Gastropods, Ceratostoma, Miocene-Re­
cent: Hall, C. A., Jr., 1. 

Idaho, rodents, microtine, Pliocene­
Pleistocene local faunas : Hib­
bard, C. W. 

Insects, Scarabae!dae: Halfft('r, G. 
Mammals, Intercontinental migrations: 

Russell, L. S. 
Sirenia and Desmostylia, review: 

Reinhart, R. H. 
Nevada, blgtree forest, Sierra Nevada, 

evolution : Axelrod, D. I., 1. 
Silicoflagellates, paleoclimate indica­

tors: Mandra, Y. T. 

PALBONTOLOGT-Conttnued 
Cenozoic--Continued 

South Carolina, Charleston area, lists : 
Malde, H. E., 1. 

Texas, Laguna Madr~oastal bays, 
benthic biofacies, cf. modern: 
Parker, R. H. 

United States, echinoids, eastern: Cooke, 
c.w. 

Pelecypods, Sphaeriidae, central, Plio-
cene-Pleistocene: Herrington, 
H. B. 

Wyoming, rodents, microtine, Pliocene­
Pleistocene local faunas : Hib­
bard, C. W. 

Creta,ceous. 
Alaska, ammonoids, Albian, Talkeetna 

Mts.: Imlay, R. W., 3. 
Alberta. dinosaur, ceratopsian, Oldman 

formation: Langston, W., Jr., 2. 
Angiosperm floras, poleward migration : 

Axelrod, D. I., 3. 
Arkansas, ostracodes, Brownstown and 

Tokio formations: Thorsen, C. 
P.E. 

British Columbia, coniferous wood, 
Chilko Lake : Fry, W. L., 2. 

Spores and pollen, Kootelllay forma­
tion : Rouse, G. E. 

California, ammonoids, Albian, north­
ern: Murphy, M. A. 

Ammonoids, systematic descriptions, 
Late: Matsumoto, 'I'. 

Chico Creek canyon, assemblages, 
Upper: Saul, L. R. 

Foraminifera, Stanford University 
campus: Graham, J. J., 

Canada, ammonoids, gastroplitan, evolu­
tion: Warren, P. S. 

Colorado, western, megafossil zones : 
Katich, P. J., Jr. 

Cuba, Foraminifera, hetE!rohelicids, 
Late: Seiglie, G. A. 

Foraminifera, Globotruncanidae, tax­
onomy: Bronnimann, P. 

Haiti, microfossils, planktonic, Late : 
Ayala Castaiiares, A. 

Kansas, invertebrates, Niobrara forma­
tion : Miller, H. W., Jr. 

Labrador, plants, Redmond area: Blais, 
R. A. ; Dorf, E., 2. 

Mexico, Foraminifera, La Peiia forma­
ltion. Nuevo Le6n: Obreg6n de Ia 
Parra, J ., 2. 

Foraminifera, Tampico-Tuxpan basin, 
Late: Eternod Olvera, Y. 

Nannoconus, eastE>rn : Trejo, M. 
Ocozocuautla formation, Chiapas, 

central: Chubb, L. J., 2. 
Rudistids, Cuernavaca area, Morelos : 

Bauman, C. F., Jr. 
Montana, Pierre shale, lists: Robinson, 

c. s. 
New Mexico, cycadeoids, Mesaverde 

formation: Delevoryas, T. 



PALEONTOLOGY--Contlnued 
Cretaceous-Con tin tu>d 

North Carolina, Black Creek and Peedee 
formations, paleoecologic and 

. . faunal analyses : Brett, C. E. 
Foraminifera and ostracodes, Peedee 

formation, Kinston area : More­
head, l\1. B. 

Oklahoma, Foraminifera, Criner Hills, 
in t»ennsylvanian: Branson, C. 
c., 9. 

Paleoecology, Inoceramus community, 
Greenhorn formation: Stevenson, 
R. Evans, 6. 

Pelecypods, A.ucella, speciation, Early: 
Imlay, R. W., 1. 

Salamanders, Scapherpeton cf. Hernitry­
pus: Auffenberg, W., 2. 

South Dakota, pelecypod, Tancredia, 
Timber Lake member of Fox Hills 
formation, paleoecology: Skog­
strom, H. C., Jr. 

Spores and pollen, catalog: Kremp, G. 
o.w .. s. 

Texas, ammonoids, trans-Pecos area, 
zones: Young, K. P., 1. 

Brittle star, Austin chalk: Clark, D. 
L.,2. 

Edwards and Comanche Peak lime­
stones, zones, depth indicators: 
Young, K. P., 2. 

Foraminifera, Goodland formation, 
Tarrant County, paleoecology: 
Beddoes, L. R., Jr. 

Kiamichi formation : Shelburne, 0. 
B., Jr., 1. 

'trinidad, fishes, Late: Casier, E. M. 
Foraminifera, planktonic : Bolli, H. M. 

Wyoming, Pierre shale, lists: Robinson, 
c.s. 

Devonian. 
Alberta, algae : Konishi, K., 1. 

Fungal filaments, Flume formation, 
top limestone: Fry, W. L., 1. 

Algae : Johnson, J. Harlan, 2. 
Barnacle, Palaeocreusia, probably a 

limpet : Ladd, H. S., 2. 
Brachiopods, Ambocoeliinae, Early : 

Boucot, A. J ., 1. 
Corals, rugose, nomenclature, Late: 

Watkins, J. L., 1. 
Synaptophyllum, revision : McLaren, 

D. J.,l. 
Greenland, fishes, Dipnoi, eastern, Late: 

Lehman, J.-P. 
Indiana, Jeffersonville formation, bio­

hermal microfacies : Carozzi, A. 
v .. 2. 

Pllmt, North Vernon lltea: Beals, 
H.O. 

Iowa; chitinozoans, Cedar Valley forma­
tion : Dunn, D. L. 

Kentucky, radiolarians; Huron member 
ijf Ohio shale : Foremiut, H. P. 

PALEONTOLOGY-Coritlntied 
Devonian-Con tlnued 
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Manitoba, Manitoba group, zones: Mc­
Cammon, H. M. 

Michigan, brachiopods, Traverse group: 
Imbrie, J ., 2. 

Corals, auloporid, Traverse group: 
Watkins, J. L., 2. 

Mississippi Valley, upper, conodonts, 
stratigraphic distribution and 
abundance: Collinson, C. W., 2. 

Missouri, brachiopods, infant, attach­
ment loops, Louisiana formation: 
Unklesbay, A. G., 2. 

Scolecodonts, Snyder Creek forma­
tion: Sylvester, R. K. 

Nevada, trilobite, phacopid, Eureka dis­
trict: Jones, W. P. 

New York, brachiopods, Highland Mills 
area, Early: Boucot, A. J., 5. 

Conodonts: Hass, W. H., 2. 
Ostracodes, Cen ter:field limestone : 

R:esling, R. V. 
Northwest Territories, brachiopod, Hay 

River formation: Pedder, A. E. H. 
Spores, Ellesmere Island, Ockse Bay 

area: Chaloner, W. G. 
Ohio, radiolarians, Huron member of 

Ohio shale: Foreman, H. P. 
Oklahoma, brachiopods, orthotetacid, 

Hunton group: Amsden, T. W., 2. 
Ontario, hy,tri('ttospherids, Decew area: 

Deunff, J. 
Pelecypods, Arkona shale: Ehlers, 

G . .M:., 2. 
Pennsylvania, conodonts: Hass, W. 

H., 2. 
Starfish, Mahantango formation, Pike 

County: Cramer, H. R., 2. 
Plants, psilophytes, significance in evo­

lution: Axelrod, D. I., 2. 
Quebec, plant microfossils, Tar Point 

area : Radforth, N. W ., 2. 
Richard-Gravier area, lists: Carbon­

neau, C. 
Tennessee, Maury formation, De Kalb 

County: Kellberg, J. M., 1. 
Utah, stromatoporoids, Guilmette lime­

stone : Gould, F. D. 
Virginia, invertebrates, Huntersville 

formation: Ciaramella, P. S., Jr. 

Jurassic. 
Alberta, ammonoids, Fernie group, Ox-

fordian: Frebold, H. W. L., 2. 
British Columbia, ammonoids, Fernie 

group, Oxfordian : Frebold, H. 
W.L.,2. 

Ammonoids and pelecypods, Nelson­
Salmo area: Frebold, H. W. L., 1. 

Spores and pollen, Kootenay forma­
mation: Rouse, G. El. 

Cuba, ammouoids, Viiiales area : Torre 
1 Capablanca, C. de Ia. 
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PALJDONTOLOGY-Conttnued 
Jurassio--Continued 

Greenland, ammonoid zones, Jameson 
Land: Callomon, J, H. 

Conifers, Cape Stewart formation, 
Scoresby Sound : Florin, R. 

Plants, Scoresby Sound, cf. Sweden: 
Lundblad, B. 

Pelecypods, AuceZZa, speciation, Late: 
Imlay, R. W., 1. 

Saskatchewan, microfossils: Wall, J. H. 
Mesozoic. 

Brachiopods, Rhynchonelloidea, classi­
fication: Ager, D. V. 

Mammals, polyphyletic origin : Simp­
son, G. G., 3. 

Mississippian. 
Alberta, cephalopods, nepionic, Exshaw 

formation : Schindewolf, 0. H. 
Algae: Johnson, J. Harlan, 1. 
Arkansas, conodonts, Ouachita Mts. : 

Elias, M. K., 1. 
Belemnoids, morphology and classifica­

tion : Flower, R. H., 2. 
Canada, algae, western: Johnson, J. 

Harlan, 1. 
Corals, fasciculate, Rocky Mts.: Nel­

son, S. J., &. 
Possible Index fosstls, western : 

Nelson, S. J., 4. 
Illinois, brachiopod, Reticulariina, Ches­

ter series : Campbell, K. S. W. 
Golconda formation: Rodriguez, J. 
·Spores, coal beds, Late : Winslow, 

M.R. 
Indiana, Foraminifera, arenaceous, 

Rockford limestone: Gutschick, 
R.C.,2. 

Golconda formation: Rodriguez, J. 
Holothurian sclerites, Rockford lime­

stone : Gutschick, R. C., 1. 
Iowa, echinoderms, Le Grand area, 

popular account : Harnack, C. 
Kentucky, Golconda formation: Rod­

riguez, J. 
Mississippi Valley, upper, conodonts, 

stratigraphic distribution and 
abundance: Collinson, C. W., 2. 

Missouri, brachiopods, infant, attach­
ment loops, Louisiana formation: 
Unklesbay, A. G., 2. 

Crinoid, Louisiana formation : Koe­
nig, J. W., 2. 

Scolecodonts, Chouteau formation: 
Sylvester, R. K. 

Montana, algae, Lodgepole formation, 
Big Snowy Mts.: Johnson, J. 
Harlan, 1. 

Sponges, Sappington sandstone, south­
western : Gutschick, R. C., 3. 

New Mexico, west-central, lists: Arm­
strong, A. K., 1. 

Oklahoma, ammonoids, goniatites, Cane;r 
shale: Branson, C. C., 10. 

Caney shale, ltst : Elias, M. K., 2. 
Conodonts, Ouachita Mts. : Elias, 

M. K., 1. 

PALEONTOLOGY-continued 
Mississippian-Continued 

Spores and pollen, catalog : Kremp, 
G.O.W.,2. 

CorrelatiolllS : Wilson, L. R., 1. 
Tennessee, Maury formation, De Kalb 

County: Kellberg, J. M., 1. 
Spore, Densosporites, genotype, Pen­

nington coal : Wilson, L. R., 3. 
Texas, conodonts, Chappel limestone, 

zones : Hass, W. H., 1. 
United States, ostracodes, checklist and 

distribution: Echols, D. A. J. 
Utah, bryozoan, Manning Canyon shale, 

Utah County : Burckle, L. H., 1. 
Bryozoans, fenestrate, c en t r a 1 : 

Burckle, L. H., 3. 
Sponges, Manning Canyon shale: 

Rigby, J. K., 6. 
Ordovician. 

Arctic fauna, North America, north­
easterly equator: Nelson, S. J., 2. 

Arizona, corals, Upham dolomite, Cltf­
ton area : Hill, D. 

Canada, index fossils, Red River and 
Stony Mtn. formation equiva­
lents, western: Nelson, S. J., 3. 

Colorado, trilobites, Manitou formation: 
Berg, R. R. 

Cystoids, parallel evolution : Sinclair, 
G. W., 2. 

Idaho, brachiopods, Saturday Mtn. for­
mation, Lemhi Range: Ross, 
R. J., Jr. 

Iowa, conodonts, Galena formation 
members : Ethington, R. L., 1. 

Kentucky, conodonts, Eden formation, 
Cincinnati, Ohio, region: Sweet, 
w. c., 2. 

Manitoba, conodonts, Shamattawa lime­
stone, northern : Ethington, R. 
L., 2. 

Minnesota, graptolite, Stewartv1lle dolo­
mite : Sloan, R. E., 1. 

New Mexico, corals, Montoya group, 
Mud Springs Mts.: Hill, D. 

Lea and Eddy Counties, pre-Simpson 
well cores: Cloud, P. E., Jr., 2. 

Trans-Pecos area, Montoya group, 
lists: Howe, H. J. 

New York, Chaz;r series, Champlaln 
Valley: Oxley, P. 

Graptolites, . Deepklll shale, zones : 
Berr;r, W. B. N., 2. 

Taconic area: Berr;r, W. B. N., 1. 
Nova Scotia, Cape George: Boucot, A. 

J., 6. 
Ohio, conodonts, Eden formation, Ctn· 

clnnatl region: Sweet, W. C., 2. 
Oklahoma, trilobite, Bromide formation, 

Criner HUis : Sutherland, P. K., 1. 
Trilobite, Viola limestone, Coal Coun­

ty: Amsden, T. W., 1. 
Ontario, trilobite, meraspls, Craiglelth 

formation : Fritz, M. A., 2. 
Quebec, ostracodes, St. Lawrence Low­

landll: Carter, G. F. :m. 
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Ordo-vician-Continued 
Texas, coral, Aleman dolomite, El Paso 

area: Hill, D. 
Montoya group, trans-Pecos area, 

lists: Howe, H. J. 
Pre-Simpson, well cores : Cloud, P. 

E., Jr., 2. 
United States, conodonts, Cincinnati 

series, midcontinent: Sweet, W. 
c., 3. 

Sponges, western: Rigby, J. K., 9. 
Vermont, Chazy series, Champlain Val­

ley: Oxley, P. 
Graptolites, Taconic area: Berry, w. 

B. N., 1. 
Virginia, trilobites, s111cifled, Middle : 

Whittington, H. B. 
West Virginia, Wood County deep well, 

lists: Prouty, C. E., 2. 
Wyoming, conodonts, Bighorn dolomite : 

Stone, G. L. 
Paleozoic. 

Brachiopods, type-species descriptions, 
late: Veevers, J. J. 

Eurypterida, classification, late: Kjel­
lesvig-Waering, E. N. 

Foraminifera, nonfusullnid, bibliog­
raphy: Toomey, D. F. 

Kentucky, Pitman oil pool, lists: J1llson, 
w. a., 4. 

Nautiloids, muscle-attachment impres­
<Sions: Sweet, W. C., 1. 

Ostracodes, Paraparchites, type-species 
redescription and new family : 
Scott, H. W. 

Sponges, North America, early: Rigby, 
J. K., 10. 

Texas, Delaware and Val Verde basins, 
cores and cuttings : Williams, 
H. L. 

Sponges, stratigraphic distribution, 
upper : Finks, R. M., 2. 

Utah, central, lists: Utah Geol. Soc. 
Pennsyl-vanian. 

Algae, Conostichus, restricted: Bran­
son, C. C., 6. 

Colorado, Fountain formation, Perry 
Park: Ellis, C. H. 

Fluted cones, problematical: Branson, 
c. c.,6. 

illinois, cordaitean stem, McLeansboro 
group, Calhoun area : Cohen, L. 
'M. 

Fern, coenopterid, McLeansboro 
group, Berryvllle area : Eggert, 
D. A., 2. 

Fusulinids, touthern, Early : Thomp­
son, M. L. 

Invertebrates, Mazon Creek area: 
Richardson, E. S., Jr., 1, 2. 

Spores, coal beds : Kosanke, R. M. ; 
Winslow, K. B-

PALBONTOLOGY--Contlnued 
Pennsulvanian-Contin ned 

Indiana, ostracode, Bairdia okZahomaen­
BiB, speciation: Shaver, R. H., 2. 

Paper coal, matted plant cuticle: 
Guennel, G. K. 

Plants, coal ball, Boonev1lle area : 
Ph1llips, T. L. 

Southwestern : Canright, J. E. 
Kansas, bowmanitean cone, Cherokee 

shale: Mamay, S. H., 2. 
Bryozoans, fenestrate, Virgllian, east­

ern: Richards, H. G., 4. 
Calamltean stem, Cabaniss group, 

West Mineral area : Cridland, 
A.A. 

Cordaltean stem, Cherokee shale, West 
Mineral area: Baxter, R. W., 2. 

Plants, coal balls, Cherokee County: 
Ph1llips, T. L. 

Spores, Fleming coal : Baxter, R. 
w.,1. 

Kentucky, fusulinids, llllnois basin, 
Early : Thompson, M. L. 

Ostracodes, Morgantown area, Early: 
Thompson, M. L. 

Montana, bryozoans, Amsden formation: 
Perry, T. G., 3. 

Nautiloids, coiled: Hansman, R. H. 
New Mexico, invertebrates, Sacramento 

Mts., Late: Otte, C., Jr., 1. 
Ohio, reptile, Linton area: Peabody, F. 

E.,2. 
Oklahoma, alga, Boggy shale, McAlester 

area: Mamay, S. H., 1. 
Atoka formation, McAlester basin, 

north side: Blythe, J. G. 
Conulariids: Strimple, H. L., 3. 
Crinoids, Missouri series, Bartlesville 

area : Strimple, H. L., 1. 
Wann formation: Strimple, H. 

L.,2. 
Gastropod, spine-bearing, E x c e 11 o 

shale : Branson, C. C., 5. 
Plant, Cordaites, Dawson coal, Beggs 

area : Tynan, E. J ., 1. 
Spore, Morrow series, nomenclature: 

Felix, C. J. 
South Dakota, conodonts and fusulinids, 

Minnelusa formation, Black 
Hills: Jennings, T. V. 

Spores and pollen, catalog: Kremp, G. 
o. w., 1, 2. 

Tennessee, spores : Cropp, F. W., 3d. 
Texas, Foraminifera, Big Saline forma­

tion: Moore, W. Leroy. 
Fusulinids, Marble Falls limestone : 

King, W. Edward. 
Strawn series, upper, central : Stew­

art, W. J. 
United States, ferns, coenopterld, Des 

Moines series, central: Eggert, 
D.A.,l. 

Ferns, Psaronius, central : Morgan, 
EleanorJ. 

Ostracodes, checklist and distrib­
ution: Echols, D. A. J. 
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Utah, fusulinids, Oquirrh formation and 
Durst group, correlations : Sad­
lick, W., 2. 

Sponges, Manning Canyon shale : 
Rigby, J. K., 6. 

Permian. 
British Columbia, fusulinid, Wapiti 

Lake area, early : Forbes, C. L. 
California, coral, McCloud limestone : 

Langenheim, R. L., Jr., 1. 
Kansas, amphibian, trimerorhachoid, 

Speiser formation: Hotton, N., 
3d, 1. 

Brittle star, Speiser shale: Hattln, 
D. E.,2. 

Bryozoans, fenestrate, Wolfcampian, 
eastern: Richards, H. G., 4. 

Crustaceans, conchostracan, Ninnes­
cah formation: Tasch, P., 3. 

Insects, Wellington formation: Tasch, 
P., 2. 

New Mexico, Invertebrates, Sacramento 
Mts., early : Otte, C., Jr., 1. 

Oklahoma, eurypterid, Fallis sandstone, 
Red Rock area : Branson, C. 
c., 8. 

Insects, Wellington formation: Tasch, 
P., 2. 

Reptiles, Captorhinidae, classification : 
Seltin, R. J., 2. 

South Dakota, fusulinids, Minnelusa 
formation, Black Hills: J ennlngs, 
T.V. 

Texas, fusulinids, Wolfcamp series, 
Glass M ts. : Ross, C. A. 

Sponges, hexactinellid: Finks, R. 
M., 1. 

Vertebrates, Vale formation, Knox 
County: Seltin, R. J., 1. 

United States, ostracodes, checklist and 
distribution: Echols, D. A. J. 

Utah, fusulinids, Oquirrh formation and 
Durst group, correlations: Sad­
lick, W., 2. 

Washington, fusulinids, northwestern : 
Danner, W. R. 

Precambrian. 
Arizona, problematic impressions, Bass 

formation, Grand Canyon: Alf, 
R. M., 1. 

Montana, algae, Belt series, Glacier Na­
tional Park: Ross, C. P., 1. 

Quaternary. 
Alaska, ostracodes, Gubik formation: 

Swain, F. l\1., Jr., 3. 
Arctic Ocean, Foraminifera, continental 

shelf-central basin : Ericson, D. 
B., 2 ; Green, K. E. 

Arizona, mammals, Lehner site, Pleisto­
cene: Lance, J. F., 2. 

Arkansas, bird, grouse, Willcockson 
area, Pleistocene: Wetmore, A., 2. 

Mastodon, Garland. arl:!a, Pleisto­
cene( ?) : Fay, G. E. 

PALEONTOLOGY-Conttpue4 
Quaternary-Continued 

Atlantic 0 c e a n, corals, deep-sea: 
Squires, D. F., 1. 

Bahamas, birds, New Providence Is· 
land: Brodkorb. W. P., 2. 

Birds, PlPistocene, North America: Wet· 
more, A., 1. 

British Columbia, tnvt>rtebrates, south· 
Wt>stern, lists: Wagner, F. J. E. 

Pelecypod, Sunnyside formation: 
Wagner, F. J. E. 

Plants, Vancouver Island, English­
man River section, Pleistocene: 
Terasmae, J ., 4. 

California, Foraminifera, Santa Monica 
Bay, ecology, intertidal, seasonal 
variations: Reiter, M. 

Foraminifera, Santa Monica Bay, 
ecology, relation to marine geol­
ogy : Zalesny, E. R. 

GastrOJIOd, Palos Verdes Hllls, Pleis­
tocene: Valentine, J. W., 2. 

Invertt>bratt>s, Newport Bay area, late 
Pleistocene fauna, cf. Recent: 
Kanakofi', G. P. 

Mollusks, Bay Point formation, Pleis­
tocene, list: Valentine, J. W., 1. 

Huntington Beach Mesa, Pleisto­
cene, list: Valentine, J. W., 3. 

San Diego area, late Pleistocene: 
Emerson, W. K., l 

Plants, Rancho La Bre&., Pleistocene: 
Templeton, B. C. 

Vertebrates, Schuiling Cave, Mojave 
Desert, Pleistocene: Downs, T. 

Wolf and coyote, Samwel Cave, Pleis· 
tocene: GrahaiD, R. 

Cuba, sloths, Pleistocene: Matthew, W. 
D. 

District of Columbia, baldcypress wood, 
Pleistocene, radiocarbon age : 
Brown, Roland W., 1. 

El Salvador, fish, poecilid, Zanj6n dP 
Tzitzimicu diatomite beds: AI· 
varez del Villar, J. 

Florida, amvhibians, Orange Lake area, 
Pleistoct>ne: Holman, J. A., 3. 

Amphibians, Williston area, Ill~noian : 
Holman, J. A., 1. 

Bat, Reddick area, Pleistocene: Gut, 
H. J. 

Birds, Arredondo area, Pleistocene : 
Brodkorb, W. P., 1. 

Arredondo member of Wicomico 
formation, Pleistocene, Williston 
area : Holman, J. A., 2. 

Rock Spring Run, Pleistocene: 
W oolfenden, G. E. 

Insects, Vero Beach, Pleistocene: 
Young, F. N. 

Mammals, Arredondo member of 
Wicomico formation, Pleistocene, 
Williston area: Holman, J. A., 2. 
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Quaternary-Continued 
Florida-Continued 

Reptiles, Omnge Lake area, Pleisto­
cene: Holman, J. A., 3. 

Williston area, Illinoian: Holman, 
J. A., 1. 

Rodent, Vero Beach, Pleistocene: 
Bader, R. S., 1. 

Turtles, Marion County, Pleistocene: 
Autl'enberg, W., 1. 

Type localities: Purl, H. S., 2. 
Foraminifera, coiling direction, Pleisto­

cene isothermal guide : Ericson, 
D. B., 1. 

Guatemala, crocodilian, Peten, Pleisto­
cene : Mook, C. C., 2. 

Illinois, mammals, list and bibliogra­
phy: Bader, R. S., 2. 

Indiana, pollen diagrams, Two Creeks 
interval, Myers Lake: Frey, D. G. 

Louisiana, chenier plain, Recent, zones: 
Byrne, J. V. 

Sabine Lake area, marine-lacustrine 
biofacies : Kane, H. E. 

Maine, Yarmouth area, Pleistocene: 
Wentworth, R. H. 

Manitoba, plants, postglacial develop­
ment : Love, D. 

Massachusetts, pollen profiles, Martha's 
V in e y a r d, late Pleistocene: 
Ogden, J. G., 3d. 

Mexico, coral reefs, Gulf of California : 
Squires, D. F., 2. 

Invertebrates, Islas Tres Marias, 
Pl~>i!'tocPne: Hertlein. L. G., 2. 

Punta Cabras, Baja California, late 
Pleistocene : Addicott, W. 0. 

Ostracodes, Bahia Todos Santos, Baja 
California, ecology : Benson, R. 
H., 2. 

Michigan, mammoth, Eaton Rapids 
area, Pleistocene : Potts, R. 

Nebraska, horses, Pleistocene : Howe, 
J. A. 

New Jersey, mammals, Pleistocene, 
dredged off coast : Richards, H. 
G., 5. 

New York, mastodons and mammoths, 
western localities : Heubusch, 
C. A.,2. 

Ohio, forests, Pleistocene, western: 
Burns, G. W. 

Mollusks, Humboldt area, Pleistocene, 
distribution and ecology : Rey­
nolds, M. B. 

Newell Lake deposit, Pleistocene: 
Zimmerman, J. A. 

Pennsylvania, bird, grouse, New Paris 
area, Pleistocene: Wetmore, A., 2. 

Saskatchewan, Herbert area, postgla­
cial: Kupsch, W. 0., 2. 

Tennessee, wapiti, Dyer County, well 
boring: Marcher, M. V., 1. 

PALEONTOLOGY-Continued 
Qua ten1 ary-Con tin ued 

Texas, amphibians and reptiles, Friesen­
hahn Cave, Pleistocene: Mecham, 
J. s. 

Armadillo, Denton County, Pleisto­
cene: Slaughter, B. H. 

Bison: Dalquest, W. W., 2. 
Sabine Lake area, marine-lacustrine 

biofacies : Kane, H. E. 
United States, echinoids, eastern: 

Cooke, C. W. 
Wisconsin, man, Pleistocene : Black, 

R.F., 2. 
Wyoming, bison, Allen site : Berman, 

J. E. 
Yukon, mammals, Old Crow River area, 

Pleistocene: Geist, 0. W. 
Silurian. 

Algae: Johnson, J. Harlan, 3. 
Appalachians, ostracodes, paleocope, 

central: Wainwright, J. E. N. 
Brachiopods, orthotetacid, Ohilidiopsis: 

Boucot, A. J., 2. 
Bryozoans, Trematopora, revision : 

Boardman, R. S. 
California, algae, northern: Johnson, 

J. Harlan, 4. 
New Jersey, fish, Warren-Sussex Coun­

ties : Beerbower, J. R., 1. 
Nova Scotia, Cape George: Boucot, 

A. J., 6. 
Oklahoma, brachiopods, orthotetacid, 

Hunton group : Amsden, T. W., 2. 
Pennsylvania, fish, Monroe County: 

Beerbower, J. R., 1. 
United States, algae, southwestern: 

Rezak, R. 
Brachiopods, eastern, regional corre­

lation, :Middle : Tillman, C. G. 
Worms, genera, nomenclature: Howell, 

B. F. 
Yukon, Prong Creek area : Raasch, G. 0. 

Tertiary. 
Barbados, fishes, Eocene-Miocene : Ca­

sier, E. M. 
Brachiopods, rhynchonelloid: Cooper, 

G. A., 2. 
British Columbia, insects, Canada Geo­

logical Survey collection: Rice, 
H. M.A. 

California, birds, southern, Miocene: 
Howard, H. 

Fish eggs, Calico Mts., Miocene: 
Pierce, W. D., 3. 

Foraminifera, Coast Ranges, early : 
Mallory, V. S. 

Temblor formation, Miocene : Gar­
rison, Lowell E. 

Insects, 1\.liocene nodules, southwest­
ern : Pierce, W. D., 2. 

Mammals, Avawatz formation, Plio­
cene, footprints: Alf, R. M., 2. 

Maniobra formation, Eocene, Oro­
copia Mts.: Crowell, J. C., 1. 
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California-Con tinned 
Pelecypod, Kirker sandstone, Oligo­

cene, Mt. Diablo: Durham, J. W., 
2. 

Salamander tracks, Mehrten forma­
tion, Pliocene : Peabody, F. E., 1. 

Ventura basin, Miocene dwarf fauna: 
. Skolnick, H., 1. 

Carnivores, Amphlcyon, Miocene, bacu­
lum: Olsen, S. J., 2. 

Nimravus, Oligocene-Miocene: Too­
hey, L. M. 

Colorado, insect, Florissant shale, Mio­
cene : Carpenter, F. M. 

Vertebrates, Piceance Creek basin: 
Gazln, C. L., 1. 

Cuba, Foraminifera, larger, Eocene­
Oligocene: Hewitt, P. C. 

Florida, carnivore, Leptarctus, Miocene, 
middle ear: Olsen, S. J., 3. 

Fish, beryclform, Marianna limestone, 
Oligocene : Dunkle, D. H. 

Porpoise, Bartow area, Miocene : Kel­
logg, R. 

Type localities : Purl, H. S., 2. 
West-central, lists: Carr, W. J. 

Foraminifera, larger, Paleocene-Eocene, 
zones, southern North America: 
Cole, W. S. 

Lepidocycllnidae, Eocene-Miocene : 
Grlmsdale, T. F. 

Gastropods, Pterorytis: Emerson, W. K., 
2. 

Georgia, Tivola member of Ocala Ume­
·stone, Eocene, list: Connell, J. F. 
L., 2. 

Greenland, floras, N11gssuaq Peninsula : 
Koch, B. E. 

Insectivores, pantolestld : Gaztn, C. L., 
2. 

Jamaica, bryozoans, Bowden formation, 
Miocene : Lagaaij, R. 

·Kansas, bird, condor, Rexroad fauna, 
Pliocene : TordoJf, H. B. 

.cat, Rexroad formation, Pliocene: 
Stephens, J. J., 1. 

Kentucky, pollen, exine ultrastructure, 
Eocene : Ehrlich, H. G. 

Louisiana, Foraminifera, Anahuac for­
mation, list: Goheen, H. C. 

Foraminifera, Oltgocene-Miocene, cat­
alog: Butler, E. A. M. 

Maryland, Foraminifera, Brightseat for­
mation, Paleocene: Page, R. A., 
2. 

Mollusks, Miocene: Oleksyshyn, J. 
Pelecypods, Chesapeake Bay, Miocene, 

cf. Europe : Mongln, D. 
Mexico, Baja California, northwestern, 

Pliocene : Hertlein, L. G., 1. 
Coral reefs, Gulf of California, Plio­

cene : Squires, D. F., 2. 

PALEONTOLOGY -Continued 
Tertiary-Continued 

Mexico-Continued 
Foraminifera, OoBklnoUna, YucatAn, 

Eocene index fossll : Bonet, F. 
Veracruz basin, Ust: Fuente Na­

varro, J. M. de la. 
Gastropods, Baja California, north­

western, Pllocene : Hertlein, L. 
G.,1 . 

Insects, Chiapas, Miocene amber : 
Wille, A.; Wygodzinsky, P. 

Invertebrates, Islas Tres Marias, 
Pliocene : Hertlein, L. G., 2. 

Montana, insect, Alder area, Oligocene : 
Carpenter, F. M.; Pierce, W. 
D.,1. 

Plant, Ruby River basin, Oltgocene: 
Becker, H. F. 

Nebraska, rhinoceros, Kimball forma­
tion, Pllocene: Tanner, L. G. 

Rodents, Niobrara River fauna, Mio­
cene : Ho:fl'meister, D. F. 

Nevada, diatoms, Fallon area, Miocene­
Pliocene : Okuno, H. 

Mammals, Smith Valley fauna, Pllo­
cene: Macdonald, J. Reid. 

New Mexico, mammals, San Juan Basin, 
Paleocene type area : Simpson, 
G.G.,2. 

North Carolina, mollusks, Trent forma-
tion, Miocene, paleoecology : 
Smith, A. B. 

North Dakota, crabs, Cannonball forma­
tion, Paleocene : Holland, F. D., 
Jr., 1. 

Oklahoma, alligator, Laverne formation, 
Pliocene: Woodburne, M. 0. 

Badger, Ogallala formation, Pliocene, 
Harper County: Kitts, D. B., 1. 

Vertebrates, Ogallala formation, Plio­
cene, Durham local fauna : Kitts, 
D. B., 3. 

Oregon, bat, John Day formation, Oligo­
cene : Brown, Roland W., 3. 

Pelecypods, Oligocene-Pliocene ( 7), 
Shumard's types: Trumbull, E. J. 

Plants, Columbia Plateau, Miocene: 
Chaney, R. W. 

John Day formation, Oligocene: 
Brown, Roland W., 3. 

Salem-Dallas area, Eocene-Oligocene 
collecting localities: Steere, M. L. 

Turtles, Rome area, Pliocene: Bratt­
stram, B. H. 

Ostracoda, catalog : Ellis, B. F., 2. 
Pacific Ocean, tropical, Radiolaria, cor­

relation with West Indies: 
Riedel, W. R., 2. 

Panama, gastropods, Canal Zone: Wood­
ring, W. P., 1. 

Puerto Rico, Foraminifera, larger, San 
Sebastian formation, Ollgocene, 
correlations: Sachs, K. N., Jr. 

Rodents, Eocene radiation and phy­
logeny: Wood, A. E., 1. 
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South Dakota, prairie dog, Valentine for­
mation, Miocene-Pliocene, Roose­
velt Lake: Green, M. 

Texas, Foraminifera, Midway group, 
Paleocene : Kellough, G. R. 

Midway group, Paleocene, Tehuacana 
Creek area : Kellough, G. R. 

Seeds, Ogallala formation: Frye, J. 
c.,s. 

Trinidad, fishes : Caster, E. M. 
United States, echinoids, eastern: 

Cooke, C. W. 
Plants, problematica, we s t e r n : 

Brown, Roland W., 2. 
Utah, bird, recurvirostrid, Colton forma­

tion, Eocene: Hardy, J. W. 
Vertebrates, Uinta Mtn. area basins: 

Gazin, C. L., 1. 
Virginia, Foraminifera, Yorktown for­

mation, York-James peninsula: 
McLean, J. D., Jr. 

Pelecypods, Chesapeake Bay, Miocene, 
cf. Europe : Mongin, D. 

West Indies, Foraminifera, Acervulina, 
St. Bartholomew, Eocene, cf. 
Indo-Pacific region: Hanzawa, S. 

Wyoming, amphibians, Elk Mtn.-Taber­
nacle Butte area, Eocene: Mc­
Grew, P. 0. 

Carnivore, Bridger formation, Eo­
cene : Simpson, G. G., 4. 

Crocodilian, Green River formation, 
Eocene : Mook, C. C., 1. 

Edentate, Bridger formation, Eocene: 
Simpson, G. G., 1. 

Insectivores, Bridger formation, 
Eocene : McKenna, M. C. ; Simp­
son, G. G., 4. 

Mammals and reptiles, Elk Mtn.­
Tabernacle Butte area, Eocene : 
McGrew, P. 0. 

Rodent, Bridger formation, Eocene: 
Wood, A. E., 2. 

Vertebrates, Uinta Mtn. area basins: 
Gazin, C. L., 1. 

Triassic. 
British Columbia, ammonoids, Peace 

River area, nomenclature : Mc­
Learn,F. H. 

Greenland, plants, Scoresby Sound, cf. 
Sweden : Lundblad, B. 

Nevada, ammonoids, Luning formation : 
Silberling, N.J. 

Conodonts, east-central : Clark, D. 
L., 1. 

Union district: Silber ling, N. J. 
New Jersey, fishes, Newark basin: 

Bock, W., 3. 
Nova Scotia, reptiles, Wolfville sand­

stone, Minas Basin : Baird, D. 
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Pennsylvania, fishes, Lockatong forma­
tion : Bock, W., 1. 

Fishes, Newark basin: Bock, W., S. 
Newark group, Bucks County: Mc­

Laughlin, D. B. 
Tetrapods, extinction : Colbert, E. H., 1. 
Texas, vertebrates, Rotten H111 site: 

Panhandle Geol. Soc., 1. 
United States, fishes, Newark basin: 

Bock, W.,S. 
Utah, conodonts, north-central : Clark, 

D. L., 1. 
Vertebrates, North America, correla­

tions, Late: Gregory, J. T. 
P ALEOSOLB. See Soils. 
P ALEOTEMPERATUREB. See aZBO Paleoclima­

tology. 
Ar<'tlc Ocean, Quaternary: Ault, W. U., 

s. 
Atlantic Ocean, midequatorial, late 

Quaternary: Wiseman, J.D. H. 
British Columbia, southwestern, Qua­

ternary: Wagner, F. J. E. 
Caribbean Sea, Beata Ridge area, Pleis­

tocene, deep-sea core, carbonate 
content unrelated: Yalkovsky, 
R.,1. 

Oxygen-isotope analyses, carbonate and 
phosphate shells : Buchsbaum, R. 

Oxygen-isotope ratio, organic carbon­
ates and phosphates : Epstein, 
s.,1. 

Pleistocene, foraminiferal colllng direc­
tion, isothermal guide : Ericson, 
D.B.,1. 

Tertiary-Pleistocene: Durham, J. W., 
1. 

Thermoluminescence, carbonate rocks, 
indicator: Zeller, E. J., 1. 

PALEOZOIC. See also the periods; Paleon­
tology, Paleozoic. 

Alaska, correlations: Dutro, J. T., Jr. 
Appalachians, southern, major meta­

morphic, events, absolute ages: 
Long, L. E., 2. 

British Columbia, Atlin area: Aitken, 
J.D., 1. 

California, Soda Mts., northeastern: 
Grose, L. T. 

Canada, west Canadian basin, tectonics 
and sedimentation: Sikabonyi, 
L.A. 

Canadian Shield, outliers : Liberty, B. A. 
Coal measures, stratigraphic classifica­

tion : Wanless, H. R., 2. 
Idaho, central and eastern, stratigraphy 

and paleotectonics, late: Thomas­
son, M. R.,1. 

Kansas, Abilene anticline area : Shen­
kel, C. W., Jr. 

Anadarko baain, northwestern : Beebe, 
B. w.,l. 
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Mexico, Ciudad Victoria region, Tamau­

lipas : Carrillo Bravo, J. 
Northeastern, tectonics: Flawn, P. 

T.,3. 
Montana, Garnet Range: Kauffman, 

M. E., 1. 
Nimrod-Drummond area: Tidyman, T. 

Nevada, Lone Mtn., Ordovlclan-Devo­
nian facies, thrust slices : Love­
joy, D. w. 

New :Mexico, Sacramento Mts., west 
escarpment: Pray, t.. C. 

Nova Scotia, Shubenacadie-Kennetcook 
area: Stevenson, I. M. 

Oklahoma, Anadarko basin, northwest­
ern: Beebe, B. W., 1. 

Eastern, lsopachous studies : Ber­
cutt, H. 

Northwestern, isopachous studies: 
Boler, M. E. 

South Palacine oll field : Atkinson, 
Walter E. 

Southwestern, Cambrian-Middle Penn­
sylvanian, isopachous-paleogeo­
logic study : McDaniel, G. A. 

Quebec, Squa teck area, west half : Les­
perance, P.-J. 

Weedon Lake area, Quebec and 
Gaspe groups, Cambrian-Devon­
tan : Duquette, G. 

Saskatchewan, Athabasca formation, 
Cambrian(?) or Devonian(?), re­
lation to Precambrian: Gussow, 
W.C.,l. 

Texas, Anadarko basin, northwestern : 
Beebe, B. W., 1. 

Central and western: Wilson, J. L. 
Time scale, revision: Kulp, J. L., 1. 

Revisions needed, absolute ages : Faul, 
H.,2. 

United States, Hugoton embayment­
Amarillo uplift, pre-Des Moines 
series: Worden, J. A. 

Midcontinent: Huffman, G. G., 3. 
Utah, central, Upper Devonian regional 

unconformity: Rigby, J. K., 5. 
Fivemile Pass-northern Boulter Mtn. 

area : Bissell, H. J ., 4. 

PARAGENESIS. Bee also Economic geology; 
Mineral deposits ; Petrogenesis. 

California, Crestmore al'ea, contact-
metamorphic mineral assem-
blages : Burnham, C. W., 1. 

Idaho, Orofino area, kyanite-garnet 
gedritite, gedrite: Hietanen, 
A.M. 

Metamorphic rocks: Fyfe, W. S., 1. 
P ATTEitNED GROUND. Bee also Permafrost. 

Greenland, Thule area, experimental 
formation, cf. natural moraine: 
Corte, A. E. 

Photointerpretation: Thoren, R. 
Washington, central, origin : Kaatz, 

M. R. 
PEAT. Bee also Bogs ; Palt>obotany ; Pollen 

analysis. 
Amino-aeifl distribution: Swain, F. M., 

Jr., 2. 
Canada, Maritime Provinces, chemical 

composition : Smith, D. G. 
Formation, microbiological processes, 

coal origin : Rogoff, M. H. 
Minnesota, Cedar Creek Bog, amino 

acids: Swain, F. M., Jr., 1. 
Muskeg, measurement of bearing 

strength, rela tlon to drainage : 
Radforth, N. W., 1. 

Northwest Territories, Mackenzie River 
delta area, Pleistocene : Teras­
mae, J., 1. 

Salt marshes: Ga. Univ. Marine Inst. 
Virginia, Dismal Swamp, amino acids : 

Swain, F. M., Jr., 1. 
PEBBLES. 

Forms, beach cf. stream: Lenk-Chevitch, 
P. 

Illinois, Wabash Valley, Wisconsin out­
wash sediments, lithology: Mc­
Cammon, R. B. 

Indiana, Wabash Valley, Wisconsin out­
wash sediments, lithology : Mc­
Cammon, R. B. 

Oklahoma, Vamoosa formation, quart­
zite, source : Chenoweth, P. A., 6. 

Pennsylvania, Montoursville gravel pit, 
sampling: Griffiths, J. C., 2. 

Texas, Marathon basin, Haymond boul­
der beds, source_: Hall, W. Ellis. 

PEDIMENTS, Arizona, southeastern, descrip­
tions, types, and origin : Tuan, 
Y.-F. 

Stansbury Mts., southern : Teichert, PEDOLOGY. Bee Soils. 
J. A. PEGMATITES. 

Vermont, eastern, structural correla­
tion, middle: Murthy, V. R., 1. 

West Virginia, Wood County deep well: 
Woodward, H. P., 2. 

Williston basin, limestones, rhythmic 
sedimentation, clastic marker 
beds : Cumming, A. D. 

PANAMA. Bee also Central America. 
Gastropods, Canal Zone, Tertiary : 

Woodring, W. P.,l. 

Arizona, Tucson area, copper-molybde­
num: Lutton, R. J., 1. 

California, Eureka Peak, zoned gabbro : 
Lovering, J. K. 

Colorado, Storm Mtn., Precambrian: 
Boos, M. F. 

Georgia, Culloden area, monazite-bear­
ing: Fortson, C. W., Jr., 2. 

Maine, Peg Claims pegmatites, spodu­
mene-bearing: Sundelius, H. W. 
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Manitoba, Montgar1 pegJTI~tite, Bernie 

Lake area: Hutchinson, R. W. 
Minerals, compromis!! growth surfaces : 

Haynes, V. 
North Carolina, Spruce Pine district, 

deformation : Lesure, F. G. 
Ontario, Griffith Township, sphene-bear­

ing, radioactive: Heinrich, E. W., 
1. 

Quebec, Preissac-La Motte-Lacorne re­
gion, spodumene, origin : Slroon­
ian, H. A. 

Saskatchewan, northern, accessory sul­
fides : Byers, A. R., 2. 

South Dakota, Beecher No. 3-Black Dia­
mond pegmatite : Redden, J. A., 
1. 

PELECYPODA. Bee also Mollusca, 
Aucella, Jurassic-Cretaceous, specia­

tion: Imlay, R. W., 1. 
British Columbia, Nelson-Salmo area, 

Jurassic : Frebo1d, H. W. L., 1. 
Oerastoderma chancellorensis, Miocene, 

Maryland: Oleksyshyn, J. 
Dosinia, Tertiary, distribution of sub­

genera: Durham, J. W., 2. 
Daainia (Dosinidia), Oligocene, Cali­

fornia, Kirker sandstone, Mt. 
Diablo : Durham, J. W., 2. 

Inoceramus Zabiatus, Greenhorn forma­
tion, Cretaceous, paleoecology : 
Stevenson, R. Evans, 6. 

Leiopteria, Devonian, Ontario, Arkona 
shale, new lectotype and species : 
Ehlers, G. M., 2. 

Maryland, Chesapeake Bay, Miocene, cf. 
Europe : Mongin, D. 

Nomenclature, late Paleozoic: Branson, 
C. C., 7. 

Oregon, Oligocene-Pliocene(?), Shu­
mard's tyves: Trumbull, E. J. 

PaZaeocreusia devonica, Devonian, not 
barnacle : Ladd, H. S., 2. 

RadioZites, Cretaceous, Mexico, Morelos : 
Bauman, C. F., Jr. 

Shell transport, partially submersed, 
experiments: Kornicker, L. S., 2. 

Sphaerlidae, Pliocene-Pleistocene, United 
States, central: Herrington, H. B. 

Tancredia americana, Cretaceous, South 
nn kota. Timber Lake member of 
Fox Hllls formation, paleoecol­
ogy : Skogstrom, H. C., Jr. 

Virginia, Chesapeake Bay, Miocene, cf. 
Europe : Mongin, D. 

YoZdia (YoZdieZZa) keenae, late Quater­
narv, British Columbia, Sunny­
side formation: Wagner, F. J. E. 

PENNSYLVANIA. 
Aeromagnetic maps, Allentown quad­

rangle: Bromery, R. W., 11. 
Allentown quadrangle, interpretation: 

Socolow, A. A., 12. 
Buckingham qqadrangle : Bromery, R. 

w., 13. 
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Aeromagnetic maps-Coptinued 
Buckingham -Lambertville- Stockton 

quadrangles, interpretation: So­
colow, A. A.., 14. 

Conestoga quadrangle: Bromer1, R. 
w., 16. 

Interpretation: Socolow, A. A., 16. 
~11st Greenville quadrangle; Bromery, 

R. W., 6 •. 
Interpretation: Socolow, A. A., 7. 

Elverl'!on quadrangle: Bromery, R. W., 
19. 

Interpretation: Socolow, A, A., 19. 
Lambertville and Stoc~ton quad­

rangles : Bromery I R. w ., H. 
Malvern quadrangle: BrOipery, R. W., 

3. 
Interpretation: Socolow, A. A., 4. 

Media quadrangle: Bromery, R. W., 5. 
Interpretation: SocoJow, A. A., 6. 

Milford Square qua!lrap.gle: Bromery, 
R.W.,7 •. 

Ipterpretatlon; Socolow, A. A., 8. 
Morgantown qua!lrangle: Bromery, 

R. W., 18. 
Interpretation: Socolow, A. A.1 18. 

Norristown quadrangle: Bromery, 
R.W.,2. 

Interpretation: Socolow, A. A., 3. 
Perkiomf!nville quadrangle: Bromery, 

R.W.,9. 
Interpretation : Socolow, A. A., LO. 

Phoenixville quadrangle : Bromery, 
R. W.,lO. 

Interpretation: Socolow, A. A., 11. 
Quakerto~n qqadrangl~ : Bromery, 

R. W,12. 
Interpr~tation: Socolow, A. A., 13. 

Quarryville qqa<lrangle ; Bromery, 
R. w.,17. 

Interpretation: Socolow, A. A., 17. 
Safe Harbor quadrangle : Bromery, 

R.W.,15. 
Interpretation: Socolow, A. A., 15. 

Sassamansville quadrangle : Bromery, 
R.W.,8. 

Interpretation: Socolow, A. A., 9. 
Valley Forge quadrangle: Bromery, 

R. W., 1. 
Interpretation: Socolow, A. A., 2. 

West Chester quadrangle: Bromery, 
R.W.,4. 

Interpretation: Socolow, A. A., 5. 
Aeromagnetic survey, Doylestown area, 

Triassic basin : Zietz, I., 3. 
Martie line, Wlssahlckon and An· 

tietam scllists : Griscom, A. 
Reading :Prong: Bromery, R. W., 20. 
Triassic belt: Socolow, A, A., 20. 

Catalog, deep-well samples and geo­
physical logs: Wagner, Wp.Iter 
-R., 2. 

Dip.,.~eedle traversef!, GladwYDll area 
an4 La,ncaste:r Qoqqty : Randall, 
J. ~. 
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PJDNNSYLVANIA.--Contlnued 
Electrical Investigation, Gatesburg for­

mation, clay-limonite deposits, 
self-potential cf. resistivity: 
Gross, G. W., 1, 2. 

Engineering geology, Allegheny Plateau, 
bedrock faulting in river valleys : 
Ferguson, H. F. 

Fort Pitt tunnel, north portal area, 
landsltdes : Ackenhell, A. C. 

Pennsylvania Turnpike, subsurface 
exploration, evaluation of ma­
chines : Shurig, D. G. 

Pittsburgh area, field trip: Philbrick, 
s. s. 

Geologic literature, history: Cramer, 
H. R., 1. 

Guidebook, central : Geol. Soc. America. 
Northwestern: Pa. Geologists. 

Areaa described. 
Allensville quadrangle, reconnaissance : 

Dort, W., Jr., 1. 
Economic geology. 

Cement materials, West Winfield area: 
Pa. Geologists. 

Chromtte, early mines: Pearre, N. C. 
Clay, high-alumina, Mercer clay, pros­

pecting : Williams, E. G., 2. 
Coal, bituminous, western: Deasy, G. F. 

Upper Freeport coal : Koppe, E. F., 1. 
Construction materials, Bucks County: 

Gault, H. R. 
Industrial minerals, Bucks County : 

Gault, H. R. 
Iron, Cornwall mines: Gray, C., 1. 
Limestone, Annville area: Gray, C., 1. 

Annville-Myerstown-Hershey forma­
tions: Prouty, C. E., 1. 

Mineral resources, Bucks County : 
Gault, H. R. 

Natural gas, Boone Mtn. and Rockton­
Benezette trends : Brown, W. B., 
3d. 

Northeastern, maps and well records: 
Kreidler, W. L. 

Oil and gas, Tltusvllle area : Pa. Geol· 
ogtsts. 

Well summaries, Mercer County: 
Wagner, Walter R., 1. 

Petroleum, discoveries, history: Dickey, 
P. A., 1. 

Sand and gravel, Bucks County : Gault, 
H.R. 

Northwestern: Shepps, V. C., 2. 
Slate, Slatedale quarry: Gray, C., 1. 
Uranium, copper association, hydro­

thermal origin: Brummer, J. J. 
Zinc, Friedensville ore body : Gray, C., 

1. 
Geologic maps. 

Allensvtlle quadrangle, reconnaissance : 
Dort, W., Jr., 1. 

Boyertown quadrangle, Precambrian 
and Hardyston formation, Cam­
brian: Buckwalter, T. V., Jr. 

PENNSYLVANIA--Continued 
Geologic mapa-Continued 

Buckingham Mtn., formational boun· 
daries problem : Wherry, E. T. 

Bucks County: Willard, B., 1. 
Central: Arndt, H. H. 
Glacial, northwestern: Pa. Geologist•; 

Shepps, V. C., 1, 2. 
Sinking Valley: Moebs, N. N. 
Somerset County, southern: Dutcher, 

R. R. 
Wilmington complex: Ward, R. F. 

Ground water. 
Triassic formations, southeastern : 

Bock, W., 2. 
Historical geology. 

Annville-Myerstown-Hershey llmestones, 
Ordovician: Prouty, C. E., 1. 

Bloomsburg formation, Silurian, Water 
Gap Village area, paleoecology : 
Beerbower, J. R., 1. 

Boyertown quadrangle, Precambrian­
Triassic: Buckwalter, T. V., Jr. 

Bucks County, Cambrian-Ordovician: 
Willard, B., 2. 

Pleistocene: Peltier, L. C., 1. 
Summary : Willard, B., 3. 

Cambrian-Pennsylvanian, central : 
Arndt, H. H. 

Carbon County, uranium deposits, lead­
isotope age: Stern, T. W., 2. 

Corry area, kame complex, radiocarbon 
age: Droste, J. B., 3. 

Devonian, Upper, nomenclature: Miller, 
J. T. 

Devonlan-Misslsslpplan boundary, Os­
wayo-Knapp formations, Penn­
York embayment: Holland, F. D., 
Jr., 3. 

Mineral deposits areas, eastern: Gray, 
c.,t. 

Newark basin, Upper Triassic, correla­
tion : Bock, W., 3. 

Newark group, Triassic, Bucks County: 
McLaughlin, D. B. 

Orbisonia quadrangle, Devonian : Dob­
bins, D. A. 

Paleozoic, lower, effect of paleostrue­
tural elements: Prouty, C. E., 3. 

Paleozoic and Pleistocene, northwest­
ern : Pa. Geologists. 

Pennsylvanian, paleogeographic map­
ping, western : Wtlliams, E. 
G., 1. 

Western: Dutcher, R. R. 
Quaternary, northwestern: Shepps, 

V.C.,2. 
Schoharie formation, Devonian, rede• 

fined: Johnsen, J. H. 
Sinking V a 11 e y, Cambrian-Silurian, 

thrust relations: Moebs, N. N. 
JHneraZogy. 

Antigorite, chromian, Wood's mine: 
Glass, J. J. 

Barite, Fort Littleton area, origin : 
Socolow, A. A., 1. 
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Brucite and deweyllte, West Chester 
area, collecting : Thomas, C. A. 

Clinopyroxenes, Piedmont region, ig­
neous origin : Norton, D. A. 

Collecting localities : Lapham, D. M., 1. 
Magnetite, glassy-appearing, Lancaster 

County, contact of serpentinized 
ultramafic rock and quartz peg­
matite: Lapham, D. M., 3. 

Mineral deposits areas, eastern: Gray, 
c., 1. 

Wilmington complex: Ward, R. F. 
Paleontology. 

Algae, Bucks County, Cambrian, Upper: 
Willard, B., 2. 

Bird, grouse, New Paris area, Pleisto• 
cene: Wetmore, A., 2. 

Brachiopods, Oswayo-Knapp formations, 
Devonian-Mississippian, Penn· 
York embayment: Holland, F. D., 
Jr., 3. 

Conodonts, Devonian : Hass, W. H., 2. 
Fishes, Monroe County, Silurian: Beer­

bower, J. R., 1. 
Newark basin, Triassic: Bock, W., 3. 

Lockatong formation, Triassic, Edison 
area : Bock, W ., 1. 

Newark group, Triassic, Bucks County: 
.McLaughlin, D. B. 

Starfish, Mahantango formation, Devo­
illian, Pike County: Cramer, 
H. R., 2. 

Trilobites, Conococheague limestone, 
Cambrian: Rasetti, F. R. D. 

Petrology. 
Beaverdam Run flood plain, Allegheny 

Plateau : Lattman, L. H., 2. 
Boyertown quadrangle: Buckwalter, 

T. V.,Jr. 
Bucks County: McLaughlin, D. B. 

Metamorphic rocks: Freedman, J. 
Pleistocene: Peltier, L. C., 1. 

Conestoga limestone, Hanover area, cal· 
cite petrofabrics, low-grade meta­
morphic : Nickelsen, R. P. 

Dolomitization, Cambrian-Ordovician 
limestones: Rieg, L. E. 

Kittanning formation, Brookville area.: 
Ferm, J. C. 

Orbisonia quadrangle, Devonian, or­
ganic matter : Dobbins, D. A. 

Pebble sampling, Montoursville gravel 
pit: Griffiths, J. C., 2. 

Pottsville sandstone, textural parameter 
measurements, anisotropy in 
thin-section directions : Kahn, 
J. s. 

Quartzites, modal analyses, central: 
Wood, G. V. 

Wilmington complex, petrography and 
origin : Ward, R. F. 

Witeonsln-age tllla, n~rthwntern : 
:Shepps, V. C., J. 

PmNNBYLVANIA-Continued 
Physical geolog11 • 

Anthracite region: Wood, G. H., Jr. 
Appalachian front, faulting, central: 

Dort, W., Jr., 2. 
Boyertown quadrangle: Buckwalter, 

T. V.,Jr. 
Bucks County, crystalline rock a.reu: 

Freedman, J. 
Paleozoic areas : Willard, B., 2. 
Triassic area : McLaughlin, D. B. 

Central: Arndt, H. H. 
Doylestown area, Triassic basin, faults: 

Zietz, I., 3. 
Edison fault : Bock, W., 1. 
Fort Littleton barite area : Soeolow, 

A. A., 1. 
Grahamlte dikes, Pittsburgh coal, Wash­

ington County : Koppe, E. F., 2. 
Harrisburg axis: Prouty, C. E., 1. 
Mineral deposits areas, eastern: Gray, 

c., 1. 
Nappe, Berks-Lebanon Counties: Gra7, 

c .. 2. 
Paleostructural elements, influence on 

lower Paleozoic stratigraphy : 
Prouty, C. E., 3. 

Sinking Valley, thrusting: Moebs, N. N. 
Wernersville-Reading area: Prouty, 

C. E.,1. 
Western: Dutcher, R. R . 
Wilmington complex, foliation and lin­

eation: Ward, R. F. 
Phyriographio geology. 

Beaverdam Run flood plain, Allegheny 
Plateau : Lattman, L. H., 2. 

Bucks County, Pleistocene terraces: 
Peltier, L. C., 1. 

Glaclal features, northwestern: Pa. Ge­
ologists; Shepps, V. C., 1, 2. 

Salt Run drainage basin, Cameron 
County, longitudinal stream pro· 
files, quantitative analysis: Bros­
coe, A. J.,1. 

PENNSYLVANIAN. See also Carboniferous; 
Paleontology, Pennsylvanian; 
Paleozoic. 

Alberta, Peace River area, nomenclature 
and type sections : Halbertsma, 
H.L. 

Arizona, Naco group, limestone textures, 
key to deposition depth: Wan­
less, H. R., 1. 

Southeastern: Havenor, K. C. 
Arkansas, Arkansas Valley, Atoka for-

mation: Scull, B. J., 2. 
Boston Mts.: Quinn, J. H., 2. 
Northern, pre-Atoka: Frezon, S. E. 
Washington County, southwestern: 

Jackson, K. C., Z. 
British Columbia, Peace River area, 

nomenclature and type sections: 
Halbertsma, H. L. 

Colorado, northwestern: Hallgarth, W. 
E. 

Sangre de Cristo lilts.: Bolyard, D. W. 
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PENNSYLVANIAN--continued 
Colorado Plateau, Paradox basin, tec­

tonics: Fetzner, R. W. 
Illinois, Buda quadrangle : M:acClintock, 

P., 1. 
Indiana, ('oal City quadrangle : Kottlow­

skl, F. E., 1. 
Kansas : Kans. Geol. Soc., 2. 

Douglas-Pedee groups, channel sand­
stones: Sanders, D. T. 

Eastern, Cherokee group : Schoewe, 
W.H.,1. 

Lawrence-Hutchinson area, cyclo­
thems: Assoc. Am. State Geolo­
gists. 

Nemaha County: Mudge, M. R., 1. 
Northeastern, Stanton limestone: 

Ball, S.M. 
Pottawatomie County: Scott, G. R., 1. 
Southeastern, Plattsburg limestone, 

reef: Davis, J. C. 
Wabaunsee County: Mudge, M. R., 2. 

Missouri, Columbia-Hannibal area, post­
Cheltenham: Searight, T. K., 1, 2. 

Des Moines series: Searight, W. v., 1. 
Montana, central and eastern: Willis, 

R.P. 
New Mexico, Lucero region: Wengerd, 

S. A., 1. 
Sacramento Mts., northern, Upper: 

Otte, C., Jr., 1. 
San Andres Mts. : Kottlowski, F. E., 2. 
Sangre de Cristo Mts. and Raton 

basin: Baltz, E. H., Jr. 
West-central: Kottlowski, F. E., 8. 

North Dakota, western: Willis, R. P. 
Ohio, Beach City area, cyclothems: 

Gray, H. H. 
Oklahoma, Ardmore basin : Tomlinson, 

C.W.,2. 
Beaver County, subsurface: Parker, 

Richard L. 
Boktukola syncline area : Shelburne, 

0. B., Jr., 2. 
Cabaniss-Arpelar area: Govett, R. W. 
Creek County: Oakes, M. C. 
Eastern, Morrow group : Laudon, R. 

B.,1. 
Garvin County, Deese group, subsur­

face : Gunter, C. E. 
Harper County: Jordan, L., 8. 
McAlester basin, Atoka formation: 

Scull, B. J., 2. 
Medicine Springs area : Johnson, R. 

H., Jr. 
Northeastern: Branson, C. C., 1. 
Northwest Butner oil field area: Duck, 

J.H.,Jr. 
Pawnee County: Greig, P. B., Jr. 
South-central, orogenies: Reed, B. K. 
Upper, paleogeography: Tanner, W. 

F., Jr., 4. 
Wichita Mts., north ftank, facies: 

Edwards, A. R. 
Wood• count;r: :Bowie•, 5. :P. r. 

PIIINNSYLVANU.N-Continued 
Pennsylvania, western: Dutcher, it. R. 
Rhode Island, Caroilna-Quonochontaug 

quadrangies: Moore, G. E., Jr. 
Narragansett basin: Towe, K. M:. 
Providence quadrangle: Quinn, A. W. 

Tennessee: Luther, Ej, T. 
Northeastern, Indian Blulf and 

Graves Gap groups: Wilson, C. 
w.,Jr. 

Texas, Grayson County : Bradfield, H. 
H.,l. 

Horseshoe atoll:. Burnside, R. J., 1. 
Northern, Strawn series, conference: 

A.I.M.E. North Texas Sec. 
Time- ct. rock-stratigraphic units, 

Upper: Brown, L. F., Jr., 2. 
United States, Anadarko basin, north­

ern, Morrow series: Abels, T. A. 
Cordilleran region, sedimentation, 

stlica source: Bissell, H. J., 5. 
Forest City basin, Missouri-Iowa­

Kansas-Nebraska, pre-Marmaton: 
Searight, W. V., 2. 

Midcontinent, cyclic sedimentation: 
Moore, R. C. 

Utah, Aneth area, Upper: Picard, M. 
D.,2. 

Manning Canyon shale, Mississippian 
boundary: Moyle, R. W. 

Oquirrh Mts., southern: Bissell, H. 
J.,B. 

PERMAFROST. See also Patterned ground. 
Alaska, Chena area: Williams, J. 

Ropes, 8. 
Fairbanks (D-1) quadrangle: Wil­

liams, J. Ropes, 1. 
Glennallen area, engineering studies : 

Nichols, Donald R., 1. 
Point Barrow area: Carlson, P.R. 

Bibliography: U.S. Libr. Cong. SIPRE 
Bibl. Proj. 

Canada, thermal characteristics and ter­
rain factors: Legget, R. F. 

Frost heaving of soU, experimental, 
thermal and hydraulic factors : 
Higashi, A. 

Greenland, Kong Oscars Fjord, pingos, 
cf. Mackenzie delta, Northwest 
Territories: Miiller, Fritz. 

Thule area, seismic studies: Ri>thlis­
berger, H., 2. 

Ice-wedge polygons, thermal and me­
chanical origin : t.achenbruch, 
A. H. 

Photointerpretation: Thoren, R. 
Physical properties, arid climates, cf. 

moist: Davies, W. E., 2. 
Yukon, Mayo area : Boyle, R. W., 8. 

PERMEABILITY. See also Porosity. 
Alberta, McMurray sands, grain-size 

analysis : Carrigy, M. A., 2. 
Coloraclo Plateau, uranium deposition 

control : Garrels, R. M., 2. 
lhulei. flow in compressible strata: 

Schelcteataer, L :JD., l. 



PERMEABILITY -Continued 
Idaho, Snake River basalt, aquifer tests: 

Walton, W. C. 
Petroleum reservoirs, clay-mineral fac­

tor: Smoot, T. W., 1. 
West Virginia, Wood County deep well, 

Cambrian-Devonian dolomite 
cores: Marsden, S. S., Jr. 

PERMIAN. See also Paleontology, Permian; 
Paleozoic. 

Alberta, Peace River area, nomenclature 
and type sections : Halbertsma, 
H.L. 

Arizona, southern: Bryant, D. L. 
Waterman Mts.: McClymonds, N. 

E.,1. 
British Columbia, Peace River area, 

nomenclature and type sections : 
Halbertsma, H. L. 

Vernon area: Jones, A. G. 
Climatic zonation, marine zoogeography: 

Stehli, F. G. 
Colorado, Sangre de Cristo Mts.: Bol­

yard, D. W. 
Kansas, Lawrence-Hutchinson area, cy­

clothems : Assoc. Am. State Geol­
ogists. 

Nemaha County: Mudge, M. R., 1. 
Pottawatomie County: $cott, G. 

R.,l. 
Wabaunsee County: Mudge, M. R., 2. 

New Mexico, Carlsbad area: Motts, W. 
s .. 2. 

Delaware basin: Kuhn, P. J. 
Last Chance Canyon area : Hayes, 

P.T. 
Northeastern: Panhandle Geol. 

Soc., 2. 
Sacramento Mts., northern, lower : 

Otte, C., Jr., 1. 
San Andres Mts.: Kottlowskl, F. 

E.,2. 
San Juan Basi:Q, southern: Kelley, 

V.C.,2. 
Sand Canyon area, lower : Bachman, 

G.0.,1. 
Oklahoma, Beaver County, subsurface, 

lower: Parker, Richard L. 
Harper County: Myers, A. J. 
Lower, paleogeography: Tanner, W. 

F., Jr.,4. 
Pawnee County: Greig, P. B., Jr. 

Texas, Delaware basin: Kuhn, P. J. 
Glass Mts.: Ross, C. A. 
Horseshoe atoll: Burnside, R. J.,1. 

United States, Cordilleran region, sedi­
mentation, silica source: Bissell, 
H.J.,5. 

Midcontinent, cyclic sedime1;1tat1on: 
Imbrie, J.; Moore, R. C. 

Wester]l, Phosphoria-Park City-Shed-
horn formations: M;cKelvey, 
v.~1. 

531 
P~~l(IAN~OlltiPUed 

Utah, Mt. Nebo-Salt Creek area: John­
son, K. D. 

Northern, cf. central Wyoming petro­
leum reservoirs: Cheney, T. M. 

Wyoming, western, cf. central petro· 
leum reservoirs: Cheney, T. M. 

PETROFABRICS. See also Lineation. 
Calcilutite mosaics: Bathurst, R. G. C. 
Colorado, Hall Valley area, Front Range, 

Precambrian metasedimentary 
rocks: Wahlstrom, E.~. 

Pikes Peak batholith, north end, met­
amorphic wallrocks : Sowani, 
P.V. 

Fold analysis by quartz diagrams: Jones, 
K.A.,2. 

Glacial-lake clays, geotechnical prop­
erties, Great ~kes region: Wu, 
T.H. 

Gneiss, pseudomigmatittc: Harry, W. T. 
Ice, glacier, Greenland, Thule area: 

Butkovich, T. R., 2. 
Glacier and laboratory-deformed : 

Rigsby, G. P. 
Washington, Blue Glacier: Kamb, 

W.B.,2. 
Limestone, pseudobreccias, microfab­

rics: Bathurst, R. G. C. 
Olivine, flow orientation : Brothers, R. 

N., 2. 
Ontario, southeastern, granitic plutons, 

recrystallization: Saba, A. K., 2. 
Pennsylvania, Conestoga limestone, 

Hanover area, calcite ; Nickelsen, 
R. P. 

Quartz, deformation lamellae, orienta­
tion: Naha, K. 

Deformation lamellae, origin : Chris­
tie, J . .M. 

Quartz crystals in stylolites: Brown, 
W.W.M. 

Quartzite, photometric analysis : Mar­
tinez, J.D. 

Sandstone, quartz-grain orientation, 
photomultiplier photometer : 
Pierson, A. L., 3d. 

Schnitteffekt in quartz diagrams, mis­
interpretation: Jones, K. A., 1. 

Sedimentary parameters, anisotropy in 
thin-section directions, size­
orientation-packing analyses: 
Kahn, J. S. 

Snow, high-density : Fuchs, 0. 
Utah, Little Cottonwood stoek area, 

amphibolic limestone : Burge, D. 
L. 

PmTJtOGEN~SIS. See aZso Paragenesis ; Pet­
rology. 

Contaminatio!l-reaction rules: Rosen­
felq, J. L. 

New Mexico, Big Burro Mts., nQrthern: 
Hewitt, C. H. 

Lordsburg qua.,drangle, volcanic rocks : 
Flege, R. ~ .• Jr, 



532 BIBLIOGRAPHY OF NORTH AMERlJCAN GEOLOGY, 1959 

PETROGRAPHY. See also Petrology ; Tech· 
nique, Petrographic. 

Carbonate rocks, marine : Folk, R. L., 2. 
Metamorphic rocks, standard mineral 

zones, classification: Barth, T. 
F.W. 

Sandstones, Pennsylvanian : Siever, R., 
1. 

Spheroidal structures, classification : 
Sabourin, R. J. E. 

Textbook: Moorhouse, W. W. 
Titanium-bearing beach sands, ilmenite 

alteration: Bailey, S. W. 
PETROLEUM. See also Bituminous rocks 

and sands ; Hydrocarbons ; Oil 
and gas fields ; Oil sands ; Oil 
shale ; Technique, Petroleum 63:­

pZoration. 
Alaska, Arctic slope, possibilities: 

Burnside, R. J., 2. 
Possible provinces: Miller, D. J. 

Alberta, Athabasca sands: EJlison, A. H. 
Bellshill Lake field: Rudolph J. C. 
1Bellshill Lake-Thompson Lake fields : 

Edie, R. W., 2. 
Drumheller fields : Roop, M. R. 
Edmonton reef chain, stratigraphic 

traps: Herbaly, E. L. 
Map : Canada G. S., 1. 
Rocky Mts., foothills, entrapment: 

Fox, F. G. 
Swan Hills pool : Hemphill, C. R. 
Trace-metal content, migration: 

Hodgson, G. W., 1. 
Wayne field : Erickson, R. H. 
Wimborne field: Brennan, P. F. 

Appalachian basin: Woodward, H. P., 1. 
Arlzona : Stipp, T. F. 

Southeastern: Zeller, R. A., Jr. 
Arkansas, McAlester-Arkansas Valley 

basin, fields: Brooks, R. P., Jr. 
Ouachita province, possibilities : 

Howell, J. V., 1. 
Atlantic Coastal Plain, possibilities: 

Johnston, J. E. 
Bahamas, evaporite basin, possibilities: 

Wassail, H. W., 3d, 2. 
Basins, evolution mechanics, relation to 

habitat: Dallmus, K. F. 
British Columbia: Lucie-Smith, A. N. 

Northeastern, map: Canada G. S., 1. 
California, Aliso Canyon field : Ingram, 

W.L. 
Bellevue field : Sullivan, J. C. 
Buena Vista field: Borkovich, G. J. 
Canfield Ranch field: Matthews, J. F., 

Jr. 
Cuyama area : Cross, R. K. 
Fillmore field : Schultz, C. H. 
Jasmin field: Hluza, A. G. 
Midway-Sunset field, Thirty-five anti-

cline: Zulbertt, J. L. 
North Whittier Heights area: Hunter, 

W.J. 
Northwest Ten Section pool : Mac­

Kevett, N. H. 

PETROLEUM-Continued 
California-Continued 

Oak Canyon field : Ybarra, R. A. 
Olive field: Gaede, V. F. 
Southern, offshore : Calif. Dept. Nat. 

Res. Div. Mines, 2. 
Tapia field : Dosch, M. W. 

Canada, Arctic areas, possibilities: Al­
len, A. R. 

Eastern, fields and possibilities : 
Roliff, W. A. 

Northwestern, possibilities: Lang, 
A. H. 

Trace-metals content: Baker, B. L. 
Colorado, Buck Peak field : Cummings, 

K. F. 
Cliff field: Severy, C. L. 
Denver basin, Mesaverde group : 

Nolte, C. J. 
New Windsor field: Rold, J. W. 
Northwestern, Niobrara formation : 

Haskett, G. I. 
Possibilities : Bond, B. C. 

Raton basin, possibilities: Clair, 
J. R. 

San Juan Basin, Pennsylvanian pos­
ISibllities: Wengerd, S. A., 2. 

Colorado Plateau, Paradox basin: Wen­
gerd, S. A., 3. 

Paradox-San Juan basins : Peterson, 
J. A. 

Cuba, Santa Clara area, accumulation 
in serpentine: Wassail, H. W., 
3d, 1. 

Discoveries, history: Dickey, P. A., 1. 
El Salvador, Carolina area, seepage from 

volcanic rock : Hazzard, J. C. 
Engineering analysis, geologic data, 

use: Campbell, J. M. 
Evaporites, primary, role in accumula­

tion : Sloss, L. L., 1. 
Exploration, electrical : Caswell, C. A. 

Geologic interpretation problems: 
Guzman Jim~nez, E. J. 

Microfossils: Hoffmeister, W. S. 
Reservoir sands, elongate lenticular 

types : Busch, D. A. 
Seismic correlation: Woods, J. P. 
Stratigraphic traps, program: Mat­

son, R. M. 
Florida, Cretaceous and Recent summit 

conglomerates, potential traps: 
Banks, J. E. 

Sunniland field : Purl, H. S., 1 .. 
Flow in compressible strata: Scheideg­

ger, A. E., 1. 
Formation evaluation, logging devices 

and program: Kirby, J. E., Jr. 
Fracture reservoirs, origin: Kelley, V. 

c., 1. 
Geology, future: Conselman, F. B., 2. 

History: Dickey, P. A., 2. 
North America, history: Owen, E. W. 
Textbook : Landes, K. K., 2. 

Geomorphologic reconnaissance in areas 
of low relief: Lattman, L. H., 1. 
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Gulf Coastal Plain, eastern: Braunstein, 
J., 2. 

Salt domes, stratigraphic traps, area­
uplift factor: Halbouty, M. T. 

Gulf of Mexico, continental shelf: At­
water, G. I., 1. 

Habitat, topographic highs during dep­
osition : Scholten, R. 

History, 1859-1959: Oil and Gas Jour., 
1. 

Honduras, possibilities: Mllls, R. A. 
Illinois, Cooks Mills area, Spar Mtn. 

sandstone : Whiting, L. L. 
Indiana, south-central: Melhorn, W. N., 

2. 
Kansas : Hambleton, W. W., 1. 

Abilene anticline area, possibilities: 
Shenkel, C. W., Jr. 

Anadarko basin : Beebe, B. W., 1. 
Mississippian: Beebe, B. W., 2. 

Eastern, Mississippian : Goebel, E. 
D., 1. 

Northwestern: Monahan, R. 
Sedgwick basin fields : Goebel, E. 

D., 2. 
Southeastern, Mississippian : Mer­

riam, D. F., 2. 
Southwestern, Mlsslsslpptan: Veroda, 

v. J. 
Western, fields : Kans. Geol. Soc., 1. 

Kentucky, central, Silurian shallow 
pools: Barnes, J. M., Jr. 

Pitman pool : Jlllson, W. R., 4. 
Louisiana, A very Island salt dome : 

Bates, F. W. 
Bay Ste. Elaine field: Schneider, S. J. 
Evangeline-St. Landry Parishes: Var-

varo, G. G. 
Grandison area : Oakes, R. L. 
Map : Colgnet, G. 0. 
Southern, Anahuac formation: Go­

heen, H. C. 
Miocene sediments : Limes, L. L. 
Salt domes, relation to growth of 

dome: Atwater, G. I., 2. 
Manitoba, bibliography : Mllls, B. A. 

Southwestern, Mississippian: McCabe, 
H.R. 

Western, map: Canada G. S., 2. 
Mexico, Angostura and Casa Blanca 

fields, Veracruz: Benavides Gar­
cia, L. 

Isthmus of Tehuantepec, fields : In­
ternat. Geol. Cong. Mexico. 

Macuspana basin, Tabasco, possibili­
ties : Hernandez Herrera, S. 

Map: Petr6leo lnteramericano. 
Northeastern, Frio-Anahuac forma­

tions : Yzaguirre, L. A. 
Origin and migration, sedimentary 

basins : L6pez Ramos, E. 
Rodolfo Ogarrio field, Tabasco : Perez 

Rinc6n, H. 

PETROLEUM--Continued 
Michigan, Mackinac Straits region and 

northern Lower Peninsula, possi­
bilities: Landes, K. K., 1. 

South-central, possibilities: Ells, G. 
D.,2. 

Southwestern, Silurian possibilities : 
Ells, G. D., 1. 

Migration, mechanisms: Hill, G. A. 
Migration and alteration, trace-metal 

evidence : Hodgson, G. W., 1. 
Montana, Bighorn Basin, Tensleep sand­

stone : Wyo. Geol. Assoc. 
Delphia field: Williams, J. F. 
Lewistown area, possibilities : Gard-

ner, L. S.,1. 
Red Creek field : Lowe, H. R. 
Stensvad field: Staggs, J. 0. 
Sweetgrass arch, southern: Gribi, E. 

A., Jr. 
Nebraska, Salina basin, possibilities: 

Tapp, S.C. 
Southwestern : Monahan, R. 
Willson Ranch field : Boardman, A. C. 

Nevada, eastern, Paleozoic: Johnson, 
E.G. 

New Mexico, Delaware basin: Kuhn, 
P.J. 

Delaware basin, traps: Dodge, C. F. 
Empire field, Abo reef : Podpechan, 

F.W. 
Horseshoe Canyon field : Knight, 

w.v. 
Lucero basin, possibilities: Wengerd, 

S. A., 1. 
Northeastern, possiblllties: Foster, R. 

w.,2. 
Sacramento Mtn. area, exploration: 

Dunn, D. A. 
San Juan Basin, Pennsylvanian pos­

sibilities: Wengerd, S. A., 2. 
Southwestern: Zeller, R. A., Jr. 

Pennsylvanian possibilities : Kott­
lowski, F. E., 4. 

New York, south-central, possibilities: 
Harding, R. W. 

North Dakota, Antelope field, Sanish 
and Madison reservoirs : Folsom, 
C. B., Jr. 

Nesson anticline: N. Dak. Geol. 
Soc., 1. 

Northwestern, Madison group, possi­
bilities : Anderson, S. B. 

Northwest Territories, Mackenzie River 
area, lower, possibilities: Rai­
nier, P. W. 

Queen Elizabeth Islands, possibilities : 
Baltrusaitis, E. J.; Bateman, 
J.D. 

Occurrence, misleading evidence : Ar­
nold, R. 

Ohio, deep possibilities: Shearrow, G. 
G.,2. 
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PBTROLEUK-continued 
Oklahoma, Altus field: Ryniker, C. 

Anadarko basin, carbonate reservoirs: 
Bado, J. T. 

Northern shelf : Hayden, A. C. 
Northwestern: Beebe, B. W., 1. 

Mississippian: Beebe, B. W., 2. 
Stratigraphic traps: Pate, J. D. 

Beaver County: Parker, Richard L. 
Carter-Knox field: Reedy, H. J. 
Creek County: Oakes, M. C. 
Harper County: Jordan, L., 3. 
Hunton group: Oxley, M. L. 
McAlester-Arkansas Valley basin, 

fields: Brooks, R. P., Jr. 
Milroy field: Schweers, F. P. 
Mississippian: Clinton, R. P. 
Muskogee field : Riggs, C. H. 
North Buffalo field: Kornfeld, J. A. 
North McWillie field: Bado, J. T. 
North Madill field : Gahring, R. R. 
Northwest Butner field area : Duck, 

J.H.,Jr. 
Ouachita Mts., possibilities : Cheno­

weth, P. A., 4. 
Ouachita province, possibilities : How­

ell, J. v.,l. 
Pawnee County: Greig, P. B., Jr. 
South Palacine field: Atkinson, Wal­

ter E. 
Southern, symposium: Ardmore Geol. 

Soc. 
Southwest Ardmore field : Hale, G. C. 
Springer sandstone reservoirs: Ja-

cobsen, C. L., 2. 
West Brock field: Walker, K. F. 
West Frederick field : Markley, L. C. 
Woods County: Bowles, J. P. F. 

Ontario, southwestern, lower Paleozoic 
reservoirs : Corden, B. B. 

Origin: Brooks, B. T., 1; Kidwell, A. L. 
Chemical aspects : Hanson, William E. 
Chlorophyll, primary degradation to 

pheophytins: Hodgson, G. W., 2. 
Composition changes, chemical as­

pects: Brooks, B. T., 2. 
Hydrocarbon accumulation, natural 

solubilizers in waters: Baker, 
E.G. 

Water as selective agent: Mein­
schein, W. G. 

Sea-water effect on liquid hydrocar­
bons: Chilingar, G. V. 

Thermodynamic approach : Ciesle­
wicz, W. J. 

Upwelling marine waters : McKel­
vey, V. E., 2. 

Pennsylvania, northwestern : Pa. Geol­
ogists. 

Questions answered : Pearl, R. M. 
Recovery by underground nuclear ex­

plosions : Anderson, C. C. 
Reserves : Scarlott, C. A. 

PETROLEUK-Continued 
Reservoirs, high pressures in fluid-filled 

porous rocks, causes, hydrocar­
bon-water relations: Hubbert, 
M. K. 

Rocky Mtn. ar~a. sedimentary basins : 
Van Couv~ring, M. 

Rocky Mts., Lower Cretaceous: Haun, 
J.D.,2. 

Sedimentary controls, conference: 
Am. Assoc. Petroleum Geologists 
Rocky M:tn. Sec. 

Saskatchewan, central, Devonian reef 
possibilities: Edie, R. W., 1. 

Map : Canada G. S., 2. 
Souris Valley area, exploration: 

Stauft, P. 
Trace-metal content, migration: 

Hodgson, G. W., 1. 
W eyburn field : Chetin, A. K. 

Source beds vs. reservoirs, identification 
by chemical analysis : Philippi, 
G. T. 

Stratigraphic traps, boundary determi-
nation, spontaneous-potential 
curve: Grynberg, J. 

Texas, Anadarko basin, northwestern : 
Beebe, B. W., 1. 

Anadarko basin, northwestern, Missis-
sippian: Beebe, B. W., 2. 

Brazoria County : Cantrell, R. B. 
Caplen field: Parker, H. 
Cochran-Hockley Counties: Phifer, 

R.L.,1. 
Delaware basin: Kuhn, P. J. 

Traps: Dodge, C. F. 
East Texas basin, salt domes : Kruse­

kopf, H. H., Jr. 
Edwards limestone fields : Sandidge, 

J. R. 
Fashing field: Pinkley, G. R. 
Grayson County : Bradfield, H. H., 1. 
High Island salt dome: Barnes, C. W. 
Hitchcock field: Reiter, J. 0. 
Horseshoe at o 11, Borden-Howard 

Counties: Burnside, R. J., 1. 
Scurry-Kent Counties : Stafford, 

P. T. 
Jackpot field: Warren, E. M. 
Kent County : Phifer, R. L., 2. 
Mitchell County: Phifer, R. L., 3. 
Muenster arch area, Paleozoic: Brad-

field, H. H., 2. 
Northern, Permian: Wayland, J. R. 

Strawn series reservoirs : Dickin­
son, R. 

Permian basin, eastern shelf, fields : 
Conselman, F. B., 1. 

Puckett field: Hester, R. J. 
Rasberry field : Swanson, R. L. 
Scurry County : Phifer, R. L., 4. 
Slocum salt dome: Read, J. L., Jr. 
South Bosque field : Mason, C. B. 
Southwestern: McClain, 0. G. 
Turtle Bay field: Akkerman, R. P. 
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PETROLEUM-(lonttnued 
United States, Anadarko basin, western 

border, possibilities: Wheeler, 
R. R. 

Mississippian : Clinton, R. P. 
Utah, Aneth area fields : Picard, M. D., 2. 

Naval Oil-Shale Reserve No. 2, possi­
bilities: Cashion, W. B., Jr. 

White Mesa field : Picard, M. D., 3. 
Volume-reduction processes from or­

ganic matter: Weller, J. M., 1. 
Washington, Green River area, possibil­

ities: Anderson, J. Q. 
Ocean City anticline, possibilities : 

Wurden, F. H. 
Well-logging methods : Doll, H.-G. 
West Virginia, southern : Haught, 0. L., 

3. 
Williston basin, hydrodynamics in res­

ervoirs: Murray, G. H., Jr. 
Southern : Sandberg, D. T. 
Stratigraphic traps, Cambrian-Silu­

rian : Porter, J. W. 
Wyoming, Bighorn Basin, Tensleep 

sandstone : Wyo. Geol. Assoc. 
Denver basin, Mesaverde group: 

Nolte, C. J. 
Powder River basin, Minnelusa for­

mation, possibilities: Foster, 
D. I. 

Sage Creek field: Elmer, N.C. 
Yukon, Mackenzie River area, lower, 

possibilities: Rainier, P. W. 
PETROLOGY. For areal, see subheading Pe­

trology under the states and 
countries. See aZso Igneous 
rocks ; Metamorphic rocks ; Pet­
rogenesis ; Petrography ; Rock 
descriptions; Sedimentary petrol­
ogy ; Sedimentary rocks ; Tech­
nique, Petrographic. 

Bentonite, definition and identification : 
Wolf, K. H. 

Cinnabar and metacinnabar ores and 
protores: Dickson, F. W. 

Coal, methods and applications: Schopf, 
J.M.,1. 

Colorless minerals, thin sections, zon­
ing detection, orthorhombic and 
uniaxial: Sahama, T. G. 

Earth's mantle, constitution, olivine­
spinel inversion : Ringwood, 
A.E.,4. 

Equations of state and polymorphism 
at high pressures, application to 
constitution of earth: Clark, 
S. P., Jr., 1. 

Field handbook : Butler, G. M. 
Fundamentals, for engineers : Trefethen, 

J.M. 
Glaucophane schist, origin, glaucophane 

stability: Ernst, W. G. 
Granitic complex, sampling patterns for 

quantitative mod a I analysis: 
Whitten, E. H. T. 

Ignimbrites : Martin, R. C. 

PETROLOGY--ContinUed 
Interfacial free energy in crystallizing 

mineral assemblages: DeVore, G. 
w.,2. 

Iron-formations, origin, Precambrian ef. 
younger : Lepp, H., 2. 

Magma, origin: Uft'en, R. J. 
Magmatic and metasomatic rocks, tex­

tural features: Goodspeed, G. 
E.,1. 

Metamorphic reactions and facies : Fyfe, 
W. S., 1. 

Metasomatic processes, local phase 
equilibrium: Thompson, J. B., 
Jr., 1. 

Mineral deposits, epigenetic cf. syn­
genetic zoning: Amstutz, G. 
c., 1. 

Minerals, heats of solution of grain 
sizes: Cumberlidge, J. T. 

Oxygen-isotope ratio in igneous and 
metamorphic processes : Epstein, 
s., 1. 

Popular account: Ball, H. W. 
Sedimentary rocks, megascopic clas­

sification: Alvarez, M., Jr., 2. 
Silicate carbonates, tilleyite, synthesis, 

cf. natural assemblages: Harker, 
R.I. 

Silicate melt systems: Roedder, E. 
w.,2. 

Solution alteration, pressure solution vs. 
force of crystallization: Weyl, 
P.K.,2. 

Spheroidal structures, classification: 
Sabourin, R. J. E. 

Textbook, thin - section : Moorhouse, 
w.w. 

PHOSPHATE. 
Alabama, Limestone County : Hastings, 

E.L. 
Alaska, northern : Patton, W. W., Jr., 1. 

Northern, Lisburne group, Mississip­
pian: Matzko, J. J., 2. 

Calci-phosphatic pellets, internal struc­
ture : Tasch, P ., 1. 

Complex minerals, X-ray studies : Smith, 
J.P. 

Florida, land-pebble district: Cathcart, 
J.B. 

Southern, !Sediment concentrations, 
eft'ect of bird rookeries : Lund, E. 
H., 1. 

West-central, Cenozoic: Ketner, K. B. 
Middle Tertiary: Carr, W. J. 

Hydroxyapatite, formation in oceans at 
25° C.: Corbett, R. G. 

Origin, upwelling marine waters: 
McKelvey, V. E., 2. 

Phosphorite, calcite-phosphate mecha­
nism : Ames, L. L., Jr., 2. 

South Carolina, Charleston area : Malde, 
H. E., 1. 

Tennessee: Hershey, ].l.. E., 2. 
United States, western, Phosphoria for­

mation, uranium depositional en­
vironments: Sheldon, R. P. 
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PHOSPHATm-Continued 
West Indies, Leeward Islands, by is­

lands: Martin-Kaye, P. H. A. 
PHOTOGEOLOGIC MAPS. Bee Maps, Photogeo­

Zogic. 
PHOTOGEOLOGY. Bee aZso Aerial photo­

graphs ; Technique, Photogeo­
Zogic. 

Alberta, Lake Athabrusca area: Godfrey, 
J.D. 

Arizona and adjoining areas, rocket 
photograph, interpretation: Mlt­
cham,T. W. 

Arkansas, Arkansas Valley basin, 
southwestern, photomosalc: Fort 
Smith Geol. Soc. 

Canada, northern, petroleum explora­
tion: Brechtel, F. C. 

Coastal-landform identification : Pow­
ers, W. E., 1. 

Exploration planning, role: Hogg, N. 
Glacial-landform identification: Pow­

ers, W. E., 1. 
History : Landen, D. 
Maine, highway location : Stoeckeler, 

E.G. 
Mapping techniques : Kent, B. H. 
Microfeatures: Belcher, D. J., 3. 
New Mexico, Ocate area: Brown, H. G., 

3d. 
Ocate area, structure: Bogart, L. E. 

Patterned ground, interpretation: 
Thoren, R. 

Rocket photographs, high-altitude, show­
ing major structural zones : 
Mitcham, T. W. 

Structural geomorphology : Melton, F. A. 
Textbook : Lueder, D. R. 
Wyoming, Flat Top Mtn. NE quad· 

rangle : Olson, A. B. 
PHYSICAL GEOLOGY. For areal, see subhead· 

ing PhysicaZ geoZogy under the 
states and countries. Bee also 
Structural geology ; Tectonics. 

Anomalous structure, ore-deposit guide : 
Abo, A. E., 1. 

Caves, origin and development: Halli­
day, W. R., 2. 

Structures, geometry of growth : 
Lange, A. L., 3. 

Erosion stages, drainage basins, hyp­
sometric analysis : Strahler, A. 
N., 1. 

Fundamentals, for engineers: Trefethen, 
J. M. 

Geologic structures, analysis, vertical 
displacement of homogeneous 
rock layer : Sanford, A. R. 

Geosyncline formation, temperature 
variations : Grossling, B. F. 

Geosynclines, origin: Hsu, K. J., 2. 
Glacier ice, movement, symposium: In­

ternat. Geod. Geophys. Union 
Assoc. Sci. Hydrology. 

Laboratory manual: Ireland, H. A., 1; 
Zumberge, J. H., 1. 

PHYSICAL GBOLOGY--Continued 
Mass movements, rapid, classification : 

Nobles, L. H., 2. 
Sand, abrasion by stream action, experi­

mental: Koenen, P. H. 
Streams, flow around bends, erosion and 

deposition: Braden, G. E., 2. 
Stylolite formation, clay role: Nttecki, 

M.H. 
Textbook: Jacobs, J. A., 1. 

Basic, for science and engineering : 
Dapples, E. C., 1. 

Earth science: Fletcher, Gustav L. 
Solid-earth geophysics : Howell, B. F., 

Jr., 1. 
Thrusting, mechanics of large over­

thrusts, pressures in fluid-filled 
porous solids: Hubbert, M. K. 

Volcanic necks, emplacement: Me­
Birney, A. R. 

Weathering, chemical, textbook: Keller, 
W. D., 1. 

PHYSIOGRAPHIC GEOLOGY. For areal, Bee SUb• 
heading Physiographic geology 
under the states and countries. 
Bee also Geomorphology ; Maps, 
Physiographic. 

Atlantic Ocean, regions and provinces: 
Heezen, B. C., 2. 

Coastal landforms, classification, ap­
plicability to maps: McGill, J. 
T., 2. 

Fundamentals, for engineers : Trefethen, 
J.M. 

Relief description, development-of-sur­
face method : Zaborski, B. 

River channels, stability of form: Shu­
lits, S., 1. 

Terrain analysis, military applications: 
U.S. Dept. Army. 

Textbook, e a r t h science : Fletcher, 
Gustav L. 

Physical geography: Finch, V. C. 
PHYSIOGRAPHIC MAPS. Bee Maps, Phyrio­

graphic. 
PISCES. 

Archegonaspis van Ingeni, Silurian, 
Pennsylvania-New Jersey: Beer­
bower, J. R., 1. 

Barbados, Eocene-Miocene : Casier, E. M. 
California, Calico Mts., Miocene, eggs : 

Pierce, W. D., 3. 
Dipnol, Late Devonian, Greenland, east· 

ern: Lehman, J.-P. 
Evolution: Romer, A. S., 2. 
HoZocentrites ovalis, Oligocene, Florida, 

Marianna limestone : Dunkle, 
D. H. 

New Jersey, Newark basin, Triassic: 
Bock, W., 3. 

Pennsylvania, Lockatong formation, 
Triassic: Bock, W., 1. 

Newark basin, Triassic : Bock, W., 3. 
Poeciliopsis, vertebrae, gonopodic sus­

pension: Alvarez del Villar, J. 
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~BCE~ontlnuea POPULAR AND lllLEHENTARY GEOLOGY-Con. 
PoeciZiopsis maldonadoi, Quaternary, El 

Salvador, Zanj6n de Tzitzimicu 
<diatomite beds: Alvarez del 
Villar, J. 

Trinidad, L a t e Cretaceous-Tertiary : 
Casier, E. M. 

Turseoidae, Triassic, United States, 
Newark basin: Bock, W., 3. 

United States, Newark basin, Triassic: 
Bock, W., 3. 

PISOLITES, deposits in oil-field settllng 
tanks : Kemp, A. H. 

PITCHBLENDE, See Uranium. 
PLACERS. 

.Alaska, Cape Mtn. tin-placer district: 
Mulligan, J. J., 2. 

North Carolina-South Carolina, Pied­
mont, monazite: Overstreet, W. C. 

PLANTS, FOSSIL. See Paleobotany. 
PLAYAS. 

Borate minerals, primary high hy· 
drates: Muesstg, S. J. 

New Mexico, Bishops Lodge member of 
Tesuque formation, Miocene : 
Boyer, W. W. 

POLLEN ANALYSIS. See also Paleobotany. 
Arizona, Rampart Cave, sloth dung, 

Cenozoic: Martin, P. Schultz. 
Indiana, Myers Lake, Two Creeks in­

terval, Ia te Qua ternary : Frey, 
D. G. 

Massachusetts, Cape Cod, Barnstable 
Marsh, postglacial climate, age, 
sea-level changes: Butler, P. 

Martha's Vineyard, late Pleistocene : 
Ogden, J. G., 3d. 

Minnesota, Pleistocene, Wisconsin sub­
stages: Wright, H. E., Jr. 

New Mexico, Plains ot San Augustin, 
Pleistocene: Cllsby, K. H. 

North America, northeastern, Quater­
nary, radiocarbon dates, correla­
. tions: Deevey, E. S., Jr., 1. 

Stratigraphic tool, petroleum explora­
tion : Perkins, R. D., 2. 

United States, eastern, late Pleistocene 
climate, fossil ef. modern pollen: 
Leopold, E. B., 2. 

Washington, Puget Sound lowland, pre­
Wisconsin interglacial: Leopold, 
E. B., 1. 

POPULAR AND ELEHlllNTARY GEOLOGY. 
Adventure in geology: May, J. 
Agates: Smith, I. 
Amber : Heubusch, C. A., 1. 
Arizona, Canyon Diablo crater : Heald, 

W. F., 1. 
California, Calico Mts., slllca fossils in 

nodules: Kirkby, R. A., 3. 
Insects, Mojave Desert, Miocene: 

Kirkby, R. A., 1. 
San Andreas fault : Gems A Minerals. 

Colorado, ground water: Bittinger, M. 
w. 

Rocky Mtn. National Park, glaciers: 
Rocky Mtn. Nature Assoc. 

Dinosaurs : Andrews, R. C. ; Colbert, 
E. H., 2 ; Darling, Lois ; Geis, 
D.; Holsaert, E.; Jepsen, G. L. 

Earth, history: Gamow, G. A.; Hurley, 
P.M., 1. 

Physical properties and origin : 
Beiser, A., 1. 

Earth and life, origin: Pfeiffer, J. 
Earth's crust: Battin, D. E., 1; Wool-

lard, G. P., 1. 
Elephants, evolution : Carrington, R . 
Feldspar : Tilden, P. M., 1. 
Florida, mammals, Cenozoic : Olsen, S. 

J., 1. 
Fossil collecting: Collinson, C. W., 1; 

Okulitch, V. J., 1. 
Fossils, invertebrate: Perry, T. G., 1. 
Gemology for the rockbound : Parsons, 

c. J. 
Gems and gem materials : Lee, E. 
Geochemical prospecting methods : 

Solow, H. 
Geodes: Smith, I. 
Geology : Baird, D. M., 2. 

Primer: Orr, C. E. 
Geomorphology: Dury, G. H. 
Glaciation, continental: Lauber, P. 

Continental, relics: Tilden, P. M., 2. 
Ground water: Widmer, K., 1. 
Illinois, rocks and minerals : Ill. State 

G. S. 
·Indiana, fossil guide : Shaver, R. H., 1. 

Paleontology: Perry, T. G., 4. 
International Geophysical Year: Chap­

man, S. 
Iowa, Le Grand area, echinoderms, Mis­

sissippian : Harnack, C. 
Life on earth, evolution: MacNeil, M. G. 
Maine, Desert of Maine: Sutherland, P. 

Isles of Shoals : Fowler-Blllings, K • 
Sebago Lake State Park : Bloom, A. 

L.,2. 
Man, evolution: Howells, W. W. 
Mineral collecting, guide : Fritzen, 

D.K. 
Mineral kingdom, questions answered : 

Pearl, R.M. 
Mineralogy, thermochemical reactions : 

Foster, Wilfrid R. 
Minerals, guide : Randolph, E. 0. 
Minerals and rocks: Ball, H. W. 
Minnesota, glacial lakes : Ahlquist, G. 

R.,2. 
Volcanism, Precambrian-Ordovician: 

Ahlquist, G. R., 1. 
New Hampshire, Isles of Shoals: Fowler­

Billings, K. 
New Mexico, Silver City-Santa Rita­

Hurley area, guidebook: SchU­
lin&, J.H. 
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POPULAR AND ELEMENTARY GEOLOGY--Con. 
New York, Long Island: Bailey, P. 
Nova Scotia, mineral deposits : Camp­

bell, G. G. 
Ontario, Quetico Provincial Park area : 

Meen, V. B. 
Oregon, historical geology : Baldwin, 

E. M., 1. 
John Day formation, Oligocene-Mio­

cene : Brown, M. D. 
Three Sisters, origin: Heald, W. F., 2. 

Paleogeographic mapping : Williams, E. 
G.,1. 

Paleontology : Richards, H. G., 2. 
Paleontology and stratigraphy, ecologi-

cal aspects : Ladd, H. S., 1. 
Prehistoric animals : Barnett, L. 
Prospecting manual: .Anthony, L. M. 
Quartz: Calif. Dept. Nat. Res. Div. 

Mines, 1. 
Reptiles, evolution : Darling, Lois. 
Reptiles and mammals, ancient: Fenton, 

C.L. 
Rocks, primer: Syrockl, B. J.; White, 

.A..T. 
Rocks and minerals : Richards, H. G., 2. 

Primer : Podendorf, I. 
South Dakota, Mission area, mammals : 

Zeitner, J. C., 1. 
Submarine geology: Shepard, F. P., 1. 
Tektites, origin, theories : Dake, H. C., 1. 
Utah, Camp Maple Dell area: Rigby, 

J.K.,S. 
Vertebrates, structure: Fox, W. 
Virginia, Lebanon area, geologic his­

tory : Cameron, C. C. 
Volcanoes: Wilson, B. H. 
Washington, fossils: Livingston, V. E., 

Jr. 
PORIFERA. 

Hexactinellids, Permian, Texas : Finks, 
R.M., 1. 

Precambrian-Silurian, North .America: 
Rigby, J. K., 10. 

8caphiomanon, Mississippian, Montana, 
southwestern, Sappington sand­
stone: Gutschick, R. C., 3. 

Texas, Paleozoic, upper, stratigraphic 
distribution : Finks, R. M., 2. 

United States, western, Ordovician: 
Rigby, J. K., 9. 

Utah, Manning Canyon shale, Mississip­
pian-Pennsylvanian: Rigby, J. 
K.,6. 

POROSITY. See also Permeability. 
Alberta, Elkton member of Turner Val­

ley formation, Mississippian: 
Thomas, G. E. 

Swan Hills member, Devonian, selec­
tive solution : Beard, D. E. 

Compaction-depth-of-burial relations : 
Weller, J. M., 1. 

i'luid flow in compressible strata : 
Scheidegger, A. E., 1• 

POROSITY--Continued 
Fluid-filled rocks, high pressures, appll­

cation to overthrust mechanics: 
Hubbert, M. K. 

Gamma ray-neutron log: MacFarlane, 
R.M. 

Mexico, Topla mining district, Durango, 
altered andesites, pore sizes: 
Lemish, J. 

Sonic logging: Lovan, T. E. 
Texas, Crane trend, Radoll method : 

Barret, W. M. 
Southwestern, .A.nacacho limestone, 

secondary : Harvill, L. L. 
Stamford area, reef, false seismic 

high : Van Siclen, D. C. 
West Virginia, Oriskany sandstone, in­

terstitial, origin: Wilcox, F. B. 
Wood County deep well, Cambrian­

Devonian dolomite cores : Mars­
den, S. S., Jr. 

PoRPHYRY. See Copper; Igneous rocks. 
PoTASH, New Mexico, Carlsbad district: 

Jones, C. L., 1. 
PRECAMBRIAN. 8ee also Paleontology, Pre­

cambrian. 
.Alberta, central and foothills areas, sub­

surface : Garland, G. D., 2. 
Northeastern, subsurface: Garland, 

G.D.,1. 
.Appalachians, southern, major meta­

morphic events, absolute ages : 
Long, L. E., 2. 

.Arizona, Santa Catalina Mts.: Du Bois, 
R. L.,l. 

Southeastern: Lance, J. F., 1. 
British Columbia, Ice River complex, 

sedimentary contact, age revi­
sion: Gussow, W. C., 2. 

Vernon area: Jones, .A. G. 
California, Death Valley region: Was­

serburg, G. J. 
Colorado, basement, orogenies, K-.A. 

ages : Giffin, C. E. 
Big Thompson Canyon area : Hudson, 

B.D. 
Chicago Creek area : Harrison, J. E. 
Hall Valley area, Front Range, un­

conformable series: Wahlstrom, 
E. E. 

Wet Mts., southern: Boyer, R. E., 1. 
Idaho, North Fork quadrangle: .Ander­

son, .A. L. 
Kansas, geophysical investigations : 

Hambleton, W. W., 1. 
Labrador, Snegamook Lake area: Can­

ada G. S., 10. 
Lake Superior region, Keweenawan for­

mations, paleomagnetism: Du 
Bois, P. M., 2. 

Three-fold division, orogenies : Gold­
ich, S. S., 3, 5. 

Manitoba, bibliography : Barry, G. S., 1. 
Elbow-Heming ldi.kes atea : McGlynn, 

J. c. 
tllitla Llte aerbm : Quinn, ii. A. 
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Manitoba-Continued 
Ledge Lake area: Heywood, W. W. 
Oxford House-Knee Lake area: Barry, 

G. S., 2. 
Winnipeg River-Johnston Lake area, 

Rb-Sr and K-A ages: Gast, P. 
w., 1. 

Michigan, Lake Mary quadrangle : Bay­
ley, R. W., 1. 

Minnesota, Cook County: Grout, F. F. 
Cuyuna district, N o r t h range : 

Schmidt, R. George. 
Early orogenies, absolute ages : Gold­

ich, S. S., 4. 
International border region: Yard­

ley, D. H., 3. 
Montana, Beartooth Mts., Rb-Sr and 

K-A ages: Gast, P. W., 1. 
Glacier National Park, Belt series: 

Ross, C. P., 1. 
Helena area: Sahinen, U. M., L 
Lincoln County, western: Johns, 

W. M. 
Western, Newland limestone and Mis­

soula group: Nelson, W. H., 3. 
New Mexico, Big Burro Mts., northern: 

Hewitt, C. H. 
Sacramento Mtn. area, outcrops and 

well logs, criteria for identifica­
catlon: Foster, R. W., 1. 

New York, Nicholville quadrangle: 
Postel, A. W. 

Northwest Territories, Foxe Basin area, 
northern : Canada G. S., 11. 

Wrigley-Fort Norman area: Bell, 
W. A. 

Oklahoma, Wichita Mtn. area, layering, 
seismic reflections : Wldess, M. B. 

Ontario, Bancroft area: Hewitt, D. F. 
Boston-Pacaud Townships: Lawton, 

K. D. 
Cobalt series, argillites, 

composition, origin: 
F. J. 

soda-rich 
Pettijohn, 

International border region: Yardley, 
. D. H., a. 

Timiskaming region : Wilson, M. E. 
Wapesi Lake-Tully Lake area : Wil­

liamson, W. R.M. 
Pennsylvania, Boyertown quadrangle: 

Buckwalter, T. V., Jr. 
Bucks County : Freedman, J. 

Quebec, Brongnlart-Lescure area : Lyall, 
H. B., 1. 

C~loron-Carquevllle area : Ross, S. H. 
Chaste-Mazarin area : Tiphane, M. 
Cross Lake area: :J3eall, G. H. 
Do~lier-C:Parron ~trea: Neale, E. R. 

w.,1. 
Dore Lake complex : Allard, G. 0. 
Fancamp-Hauy area : Holmes, S. W. 
Hazeur-DruUlettfils area, Keewatin-

Grenville rel~tion11: Deland, 
A. N. 

PRECAMBRIAN-Continued 
Quebec-Continued 

Lake Albanel area: Quirke, T. T., 
Jr., 2. 

McLachlin-Booth area: Lyall, H. B., 2. 
Margry-Pr~vert area: Remick, J. H., 

3d. 
Matawin-M~kinac area: Rondot, J. 
Queylus area: Imbault, P. E. 
Rohault area, Keewatin-Grenville re­

lations: Gilbert, J. E. J. 
Timiskaming region : Wilson, M. E. 

Rhode Island, Carolina-Quonochontaug 
quadrangles: Moore, G. E., Jr. 

Slocum quadrangle: Power, W. R., Jr. 
Rocky Mts., United States, northern, 

rock and mineral ages : Gast, P. 
w.,2. 

Saskatchewan, Beaverlodge area, tec­
tonic history: Chamberlain, J. A. 

Ledge Lake area: Heywood, W. W. 
Martin Lake series, type area : Gus­

sow, w. c., 1. 
Northern, nonradioactive minerals, 

occurrences : Beck, L. S. 
Uranium City area: Canada G. S., 20. 
Wapus Bay area : Cheesman, R. L. 

Utah, Sheeprock Mts. : Cohenour, R. E. 
Virginia, Floyd County: Dietrich, R. V. 
West Virginia, Wood County deep well: 

Bass, M. N. 
Wisconsin, Baraboo dtstrict, landforms : 

Th waites, F. T. 
Wyoming, Beartooth Mts., Gardner 

Lake area: Harris, R. L., Jr. 
Bighorn Mts., gll€issic series, petrol­

ogy: Osterwald, F. W., 2. 
Rb-Sr and K-A ages : Gast, P. W., 1. 

PRINCE EDWARD ISLAND, heavy minerals, 
sand and gravel deposits : 
McLeod, C. R. 

PROSPECTING. See Exploration ; Geochemi­
cal investigations; Geophysical 
investigations; Technique. 

PROTOZOA. See also Foraminifera ; Radio­
laria . 

Chitinozoa, Devonian, Iowa, Cedar Val­
ley formation: Dunn, D. L. 

Hystrichosphaeridae, Devonian, On-
tario, Decew area : Deunfr, J. 

Nannoconus, Cretaceous, Mexico, east­
ern : Trejo, M. 

Silicofiagella tes, Cenozoic, paleoclima tf' 
indicators: l\Iandra, Y. T. 

PSEUDOMORPHS, iron oxide after pyrite : 
peare, R. K. 

PTEROPODA. See also Gastropoda. 
Chemical composition of shells, change 

after depOtSition: Krinsley, D., 2. 
PUERTO RICO. See also West Indies. 

Engineering geology, San Juan area: 
Kaye, C. A., 1. 

Utuado area, tunnels : Kaye, C. A., 4. 
G~physical atudies, puerto Rico trench, 

crustal section : Talwanl, M., 2. 
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PUERTO Rico-Continued 
Guidebook, central and western: Nav­

arro de Haydon, R. 
Laterization, east-central: Briggs, R. P. 
Soils, senile: Hardy, F. 

Economic geology. 
Clay, Carolina deposit: Cadilla, J. F., 2. 
Construction materials: Cadilla, J. 

F.,1. 
Limestone: Cadilla, J. F., 1. 
Marble: Cadilla, J. F., 1. 
Nickel-cobalt-iron, laterite : Heidenreich, 

W.L. 
Silica sand : V!zquez, L. 
Southeastern: Hildebrand, F. A. 

Geologic mapB. 
Carolina clay deposit, Quaternary : 

Cadilla, J. F., 2. 
Isla Mona : Kaye, C. A., 3. 
Mayagiiez area: Navarro de Haydon, R. 
San Juan area: Kaye, C. A., 1. 

HiBtorical geology. 
Carolina area, Cenozoic : Cadilla, J. 

F.,2. 
Central and western : Navarro de Hay­

don,R. 
Coastal areas, Quaternary: Kaye, C. 

A.,2. 
Cretaceous, Upper, eastern: Berryhill, 

H. L., Jr.,l. 
Cretaceous-T e r t i a r y, southwestern : 

Mattson, P. H. 
Isla Mona, Miocene-Recent: Kaye, C. 

A.,3. 
Ponce-Coamo area, Upper Cretaceous­

Eocene : Pessagno, E. A., Jr. 
San Juan area, Cretaceous-Recent: 

Kaye, C. A., 1. 
Tertiary: Cadilla, J. F., 1. 

Middle, northwestern: Gordon, W. A. 
Mineralogy. 

Isla Mona : Kaye, C. A., 3. 
Paleontology. 

Foraminifera, larger, San Sebastian 
formation, Oligocene, rorrela­
ttons: Sachs, K. N., Jr. 

San Juan area, Cretaceous-Recent : 
Kaye, C. A., 1. 

Petrology. 
Beachrock and eolianite : Kaye, C. A., 2. 
Carolina clay, composition and origin: 

Cadilla, J. F., 2. 
Hydrothermally altered rocks, south­

eastern : Hildebrand, F. A. 
Isla Mona : Kaye, C. A., 3. 
Lithology of upper Tertiary sections : 

Mitchell, R. C. 
San Juan area : Kaye, C. A., 1. 
Utuado area, intrusions : Kaye, C. A., 4. 

PhyBicaZ geology. 
Coastal areas, Qua ternary warping and 

faulting: Kaye, C. A., 2. 
Cretaceous rocks, sedimentation and 

structures: Berryhill, H. L., 
Jr.,1. 

PUERTO Rico-Continued 
PhyBicaZ geology-Continued 

Faulting, transcurrent: Berryhill, H. 
L.,Jr.,2. 

Folds and faults, southwestern : Matt­
son, P. H. 

Ponce-Coamo area: Pessagno, E. A., Jr. 
San Juan area : Kaye, C. A., 1. 

Phy8iographic geology. 
Central and western: Navarro de Hay­

don, R. 
Coastal areas : Kaye, C. A., 2. 
Erosion surfaces, altimetric curves: 

Weaver, J.D. 
,Isla Mona, sea cli1fs and caves: Kaye, 

C.A.,3. 
San Juan area : Kaye, C. A., 1. 

PUMICE. Bee aZBo Construction materials ; 
Industrial minerals. 

United States, western, lightweight ag­
gregates: Chesterman, C. W., 1. 

PYRITE. 
Alabama, Coastal Plain, origin: Pal­

lister, H. D. 
California, Ventura basin, precipitation: 

Skolnick, H., 1. 
Fe-S system, stability : Kullerud, G., 2. 
Optical anisotropism, polishing meth· 

ods: Stanton, R. L., 1. 
Utah, Bingham district, trace-element 

content: Parry, W. 
PYROXENJD. 

Crystals, oriented inclusions, identifica­
tion : Bown, M. G. 

Delaware, Piedmont region, clinopy­
roxenes, composition, proper­
ties: Norton, D. A. 

Enstatite, polymorphs : Smith, J. V., 4. 
Pennsylvania, Piedmont region, clinopy­

roxenes, composition, properties : 
Norton, D. A. 

Protoenstatite, crystal structure : Smith, 
J. v., 2. 

Statistical analysis, regressions of phys­
ical constants on composition : 
Winchell, H. 

QUARTZ. aee alBO Chert; Gems and gem 
materials ; Silica. 

Arkansas, Ouachita Mts., veins: Miser, 
H. D. 

Crystalline, amorphous transition under 
shock: De Carli, P. S. 

Crystals and chalcedony in fossil coral, 
simultaneous deposition: Lund, 
E.H.,2. 

Deformation lamellae, orientation : 
Naha, K. 

Deformation lamellae in grains, orienta­
tion, stress-field deduction : Han­
sen, E. C. 

Origin: Christie, J. M. 
Directional grinding hardness : Den­

ning, R. M., 1. 
Maine, Old Spec Mtn. quadrangle, col­

lecting : Shaub, B. M., 2. 
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QUARTz--Continued 
North Carolina, -·w;stern, crystalline: 

QUATERNARY-Continued 

Mertie; J. B., Jr., 2. 
Oklahoma, Oua~~~·"' veins: Miser, 

H. D. . ·---.... 
Petrofabric diagrams, schmtteffekt, mis­

interpretation: Jones, K. A., 1. 
Popular account: Calif. Dept. Nat. Res. 

Div. Mines, 1. 
Pressure solution of grains, factors and 

effects: Thomson, A. F. 
Red-luminescing, synthetic: Claffy, 

E.W. 
Sand grains, shape, relation' to crystal­

lographic axes : Lucas, E. L. 
Stability in soils: Raeside, J. D. 
Virginia, Craigsville area, smoky phan­

toms in crystals : Cross, W., 2d, 1. 
Southwestern, crystalline: Mertle, J. 

B., Jr., 2. 
X-ray determination, quantitative, dis­

tortion by grinding: Brindley, 
G. W., 4. 

QUARTZITE. 
Deformation lamellae in quartz grains, 

relation to large-scale folding: 
Christie, J. M. 

Georgia, Lamar County, possible river­
channel deposit : Adams, A. A. 

New Mexico, Kiawa Mtn., aluminous: 
Heinrich, E. W., 2. 

New York,- southeastern, Lowerre quart­
zite, stratigraphic position: Nor· 
ton, M. F., 2. 

Pennsylvania, central, modal analyses: 
Wood, G. V. 

Three-dimensional fabric analysis, pho­
tometric: Martinez, J. D. 

QuATERNARY. Bee also Cenozoic; Glacial 
geology; Paleontology, Quater­
nary. 

Alaska, Anchorage area: Miller, R. D., 1. 
Bering land bridge: Hopkins, D. M., 1. 
Big Delta quadrangle, western : Wil­

liams, J. Ropes, 2. 
Fairbanks (D-1) quadrangle: Wil­

liams, J. Ropes, 1. 
Imuruk Lake, history : Hopkins, D. 

M., 2. 
Russian Mission quadrangle : Hoare, 

J. 1\f-:, 2. 
Semisopochnoi Island: Coats, R. R., 2. 

Alberta, northern, glacial lake deposits : 
Taylor, R. S. 

Sturgeon Lake area : Henderson, Eric 
P., 2. 

Arctic Ocean, continental shelf-central 
basin : Bushnell, V. C. · 

Oxygen isotopic composition and 
paleotemperatures: Ault, W. U., 
3. 

Atlantic Coastal Plain, New Jersey­
Florida, Pleistocene : Richards, 
H. G.,3. 

British Columbia, southwestern : Wag­
ner, F. J. E. 

594526-61--35 

California, Camp Irwin area : Kunkel, 
F. F. 

Eureka a.rea : Evenson, R. E. 
San Diego area, Pleistocene dating, 

fossil-man evidence: Carter, G. F. 
San Joaquin Valley, continental de­

posits, aquifers: Davis, G. H., 1. 
Stanislaus-Merced Counties, Pleisto­

cene: Davis, S. N. 
Torrance-Santa Monica area, aquifers: 

Poland, J. F., 1. 
Canada, Arctic region, Pleistocene : 

Craig, B. G., 2. 
Connecticut, New Britain quadrangle: 

Simpson, H. E. 
Crustal dep.ression by ice masses, and 

postglacial uplift: Fischer, I. 
Florida, type localities : Purl, H. S., 2. 
Glacial ages, crustal shifting, theory : 

Hapgood, C. H. 
Great Lakes region, late Pleistocene 

lake stages : Bretz, J H., 2. 
Gulf Coastal Plain, north-central, Re­

cent sediments: Gulf Coast 
A.ssoc. Geol. Socs. 

Idaho, North Fork quadrangle: Ander­
son, A. L. 

Illinois, Buda quadrangle: MacClintock, 
P., 1. 

Chicago region: Suter, M. 
Indiana, southeastern, Pleistocene drift, 

leached zones, paleosol theory : 
Gooding, A. M., 2. 

Iowa, glacial substages : Rube, R; V., 2. 
Western, Pleistocene loes.s deposits: 

Daniels, R. B. 
Kansas, Cloud County : Bayne, C. K. 

Kansas River valley, Wamego to To-
peka : Beck, H. V. 

Mitchell County: Hodson, W. G. 
Nemaha County : Mudge, M. R., 1. 
Pottawatomie County: Scott, G. R., 1. 
.Wabaunsee County: Mudge, M. R., 2. 

Louisiana, chenier plain, postglacial 
'shoreline stages : Gould, H. R., 2. 

Continental-shelf sediments: Fisk, 
H.N.,2. 

Southern : Russell, R. J., 2. 
Maine, Poland quadrangle : Hanley, 

J. B. 
Sandy River area, Pleistocene : Cald­

well, D. W. 
Southwestern : Bloom, A. L., 1. 

Manitoba, Brandon area: Halstead, 
E. C. 

Massachusetts, Martha's Vineyard, late 
Pleistocene pollen sequence : Og­
den, J. G., 3d. 

Shelburne Falls quadrangle : Seger­
strom, K. 

Mi<'higan, Mackinac River buried chan­
nels : Melhorn, W. N., 1. 

Mackinac Straits region : Shelden, 
F. D. ; Zumberge, J. H., 2. 

Schoolcraft County: Sinclair, W. C. 
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QUATERNARY-C<mtinued 
Minnesota. Pleistocene rivers: Ahlquist, 

G. R.,3. 
Montana, Marias River area: Smith, 

J. F., Jr. 
Smoke Creek-Medicine Lake area: 

Witkind, I. J., 1. 
Nebraska, Big Blue River basin above 

Crete : Johnson, C. R. 
Clay County, Pleistocene: Keech, 

C.F.,l. 
Platte River basin: Keech, C. F., 2. 

New Mexico, Plains of San Augustin, 
Pleistocene climates: Clisby, 
K. H. 

New York, Long Island: Charlier, R. H., 
1. 

Rockland County, aquifers: Perlmut­
ter, N. M., 1. 

Nomenclature and classification prob­
lems: Am. Comm. Strat. Nomen­
clature. 

North America, northeastern, pollen se­
quences, radiocarbon dates, cor­
relations: Deevey, E. S., Jr., 1. 

North Dakota, Grenora area: Witkind, 
I. J., 1. 

Square Buttes coal field: Johnson, 
W.D.,Jr. 

Ohio, Hocking and Scioto Valleys, out­
wash terraces, pre-Illinoian-Wis­
consin: Kempton, J.P. 

Ohio Valley terraces, East Liverpool 
area, pre-Illinoian Pleistocene: 
Lessig, H. D., 3. 

Southwestern, Pleistocene drift, leach­
ed zones, paleosol theory : Good­
ing, A.M., 2. 

Warnock Terrace, McMahon Creek, 
early Pleistocene, paleosols : Les­
sig, H. D., 2. 

Wisconsin stage: Goldthwait, R. P., 1. 
Oklahoma, Canadian River, Pleistocene: 

Fay, R. 0., 3. 
Harper County: Myers, A. J. 

Ontario, London area, Wisconsin glacial 
stage : Dreimanis, A., 1. 

Oregon : Baldwin, E. M., 1 ; Wilkinson, 
W.D.,l. 

Pennsylvania, Bucks County, Pleisto­
cene : Pel tier, L. C., 1. 

Northwestern: Shepps, V. C., 2. 
Pleistocene, climates, deep-sea cores: 

Ewing, W. M., 1. 
Correlations, carbonate leaching in 

tills : Dreimanis, A., 2. 
Late, radiocarbon dating, correlation: 

Broecker, W. S., 7; Karlstrom, 
T.N. V.,2. 

Nonmarine sediments, lithologic clas-
sification: Wayne, W. J. 

Pluvial stages : Ewing, W. M., 1. 
Radiocarbon dating : Vries, H. de. 
Stages, single-glaciation concept: 

Lougee, R. J. 

QUATERNARY-Continued 
Puerto Rico, coastal areas, changes of 

level : Kaye, C. A., 2. 
Quebec, Grondines area : Canada G. 

s., 62. 
Mt. Tremblant area, Pleistocene 

chronology and climate : Laver­
di~re, C. 

St. Lawrence Lowlands, Champlain 
Sea episode, late Pleistocene : 
Terasmae, J., 3. 

Saskatchewan, Swift Current area, Wis­
consin stage : Christiansen, E. A. 

Terminology, post-Valders time: Cooper, 
w.s. 

Texas, gulf coast, geomorphology : Le­
Blanc, R. J. 

Midland fossil-man site, Pleistocene: 
Wendorf, F. 

Padre Island-Laguna Madre Flats 
area : Fisk, H. N ., 1. 

Rio Grande valley, Hudspeth County, 
early Pleistocene age of basin fill, 
fauna: Strain, W. S. 

United States, Great Basin, salt chro­
nology of lakes : Broecker, W. 
S.,4. 

Middle West, Pleistocene: Heinzelin, 
J. de. 

Utah, Great Salt Lake sediments, Pleis­
tocene: Eardley, A. J., 4. 

Volcanic rocks, age criteria: Clements, 
T. D., 1. 

Washington, Buckley quadrangle : Cran­
dell, D. R. 

Columbia Basin, glacial history : 
Daugherty, R. D., 1. 

Upper Baker dam area : Stearns, H. T. 
West Virginia, Ohio Valley terraces, 

Globe Hill, pre-Wisconsin Pleisto­
cene, paleosols : Lessig, H. D., 1. 

Wisconsin, Baraboo district, Pleistocene 
landforms : Thwaites, F. T. 

QUEBEC. 
Engineering geology, Moisie River val­

ley, banded sediments, stability 
tests: Pryer, R. W. J. 

Geophysical investigation, Mattagami 
area: Jenney, C. P. 

Helicopter reconnaissance, Sakami Lake 
area, Operation Fort George: 
Canada G. S., 64. 

Paleomagnetism, Allard Lake ilmenite 
deposits : Carmichael, C. M. ; 
Hargraves, R. B., 1, 2. 

A.reas described. 
Causapscal area, east half: Stearn, C. W. 
Celoron-Carqueville area : Ross, S. H. 
Chaste-Mazarin area : Tiphane, M. 
Gaillard-Lorrain area: Laurin, A. F. J. 
La Grande-Lac Bienville area: Canada 

G. S., 23. 
Lake Albanel iron district : Quirke, T. 

T., Jr., 1. 
Leaf Bay area: Sauve, P. 
Leaf Lake area : Berard, J. 
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QUEBEC-Continued 

.A.reaa described-Continued 
Lyonne area: Bray, J.-G. 
Marion Lake area : Canada G. S., 43. 
Mc.ntbray Township, northeast quarter : 

Hogg, W. A., 1. 
Mt. Logan area : Mattinson, C. R. 
Mt. Wright area: Canada G. S., 33 ; 

Duffell, S., 2 ; Murphy, D. L. 
Perche-Poitou area: Marleau, R.-A., 1. 
Rohault area: Gilbert, J. E. J. 
Vermette Lake area: Moyer, P. T., Jr. 

Economic geology. 
Brongniart-Lescure area: Lyall, H. B., 

1. 
Copper, Chibougamau area: Precam­

brian. 
Gaspe Peninsula, Copper Mtn.-Needle 

Mtn. area : Ford, R. E. 
Copper-gold-silver, Rohault area: Gil­

bert, J. E. J. 
Copper-nickel, Eastern Metals mine. 

Montmagny County: Pollock, D. 
W. T., 2. 

Copper-zinc, Mattagami Lake area : 
Latulippe, M. 

Gold, Chibougamau area : Precambrian. 
Fancamp-Hauy area: Holmes, S. W. 

Gold-silver-copper, Margry-Prevert area : 
Remick, J. H., 3d. 

Iron, Peppler Lake area, possibilities: 
Phillips, L. S. 

Wabush Lake district: Knowles, D. M. 
La Motte Township: Leuner, W. R. 
La Trappe-Hudon area: Berrange, J. P. 
Lithium, Preissac-La Motte-Lacorne 

region, origin : Siroonian, H. A. 
Matawin-Mekinac area, possibilities: 

Rondot, J. 
Mineral deposits, Abitibi district: Archi­

bald, G. M. 
Descriptions and exploration : Quebec 

Dept. Mines. 
Madeleine River area: McGerrigle, 

H.W. 
Nickel-copper, Deception River area, 

upper: De Montigny, P.-A. 
Fancamp-Hauy area : Holmes, S. W. 
Plessis-Lartigue area, possibilities: 

Lachance, L. 
Rlchard-Gravier area: Carbonneau, C. 
Roy Township, southeast quarter : 

Gaucher, E. H. S. 
Selenium in sulfides: Hawley, J. E. 
Squateck area, west half : Lesperance, 

P.-J. 
Sulfides, Chibougamau area : Precam-

brian. 
Cross Lake area : Beall, G. H. 
East Sullivan deposit : Assad, R. J. 
Fiedmont Township, southeast quar-

ter: Van Loan, P. R., 1. 
l:lnreur-Druillettes area: Deland, A. N. 
QUfwlus area : Imbault, P. E. 

Tltanuerous iron, St.-Hippolyte area: 
McGerrlgle, J. I. 
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QUEBEC-Continued 
Economic geology-Continued 

Uranium, McLachlin-Booth area, possi­
bilities: Lyall, H. B., 2. 

Geologic maps. 
Aguanish area : McPhee, D. S. 
Brongniart-Lescure area: Lyall, H. B., 1. 
Causapscal area, east half: Stearn, C. W. 
Celoron-Carqueville area : Ross, S. H. 
Chaste-Mazarin area : Tiphane, M. 
Cross Lake area: Beall, G. H. 
Deception River area, upper: De 

Montigny, P.-A. 
Domer-Charron area: Neale, E. R. W., 1. 
Eau Jaune Lake and Muscocho Lake 

sulfide deposits: Holmes, S. W. 
Fancamp-Hauy area: Holmes, S. W. 
Fiedmont Township, southeast quarter: 

Van Loan, P.R., 1. 
Gaillard-Lorrain area: Laurin, A. F. J. 
Gamache area: Deland, A. N. 
Gradis-Machault area : Deland, A. N. 
Grondines area, surficial: Canada G. 

s., 62. 
Hazeur-Druillettes area: Deland, A. N. 
La Grande--Lac Bienville area : Canada 

G. S., 23. 
La Motte Township, west half: Leuner, 

W.R. 
La Trappe-Hudon area: Berrange, J.P. 
Leaf Bay area: Sauve, P. 
Leaf Lake area : Berard, J. 
Litchfield-Leslie area : Kretz, R A. 
Lyonne area: Bray, J.-G. 
McLachlin-Booth area : Lyall, H. B., 2. 
Madeleine River area: McGerrigle, H. W. 
Malartic area : Wilson, M. E. 
Margry-Prevert area: Remick, J. H., 3d. 
Marion Lake area : Canada G. S., 43. 
Matawin-Mekinac area: Rondot, J. 
Montbray Township, northeast quarter : 

Hogg, W. A., 1. 
Mt. Wright area : Canada G. S., 33 ; 

Murphy, D. L. 
Noranda area: Wilson, M. E. 
Peppler Lake area : Phillips, L. S. 
Perche-Poitou area : Marleau, R.-A., 1. 
Plessls-Lartigue area: Lachance, L. 
Povungnituk Range : Bergeron, R. 
Queylus area: Imbault, P. E. 
Richard-Gravier area: Carbonneau, C. 
Rocheblave area: Pollock, D. W. T., 1. 
Rohault area: Gilbert, J. E. J. 
Rouyn-Beauchastel area : Wilson, M. E. 
Roy Township, southeast quarter: 

Gaucher, E. H. S. 
St.-Hippolyte area: McGerrigle, J. I. 
Southern: Beland, J. R. 
Squateck area, west half: Lesperance, 

P.-J. 
Surprise Lake area: Deland, A. N. 
Vermette Lake area: Moyer, P. T., Jr. 
Wabush Lake district : Knowles, D. M. 
Yamaska area, surficial: Canada G. 

s.,63. 
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QUEBEC-Continued 
HiBtoricaZ geology. 

Beauharnois formation, Ordovician, St. 
Lawrence Lowlands : Byrne, 
A.W. 

Brongniart-Lescure area : Lyall, H. B., 1. 
Causapscal area, east half, Silurian­

Devonian: Stearn, C. W. 
Cross Lake area, Precambrian : Beall, 

G. H. 
Gaspe Peninsula, eastern, Silurian­

Lower Devonian : Cumming, L. M. 
Gastonguay-Mourier area, Ordovician­

Devonian: Skidmore, W. B. 
Grondines area, Quaternary : Canada 

G. S., 62. 
Hazeur-Druillettes a r e a, Keewatin­

Grenville relations: Deland, A. N. 
Lake Albanel iron district: Quirke, T. 

T., Jr., 1. 
Precambrian: Quirke, T. T., Jr., 2. 

Lake Megan tic Range, Paleozoic: Mar­
leau, R.·A., 2. 

Madeleine River area, Ordovician-De­
vonian : McGerrigle, H. W. 

Mt. Tremblant area, Pleistocene chro­
nology and climate: Laverdi~re, 

c. 
Pleistocene, late Wisconsin, central: 

Henderson, Eric P., 1. 
Povungnituk Range : Bergeron, R. 
Quebec and Gasp~ groups, Cambrian­

Devonian, Weedon Lake area: 
Duquette, G. 

Richard-Gravier area, Silurian-Devo· 
nian : Carbonneau, C. 

Rohault area, Keewatin-Grenville rela­
tions: Gilbert, J. E. J. 

St. Lawrence Lowlands, Pleistocene, 
Champlain Sea episode : Teras­
mae, J., 3. 

Squateck area, west half, Paleozoic: 
Lesperance, P.-J. 

Trenton group, Ordovician, St. Law­
rence Lowlands: Clark, T. H. 

Wabush Lake district, iron-formation, 
Precambrian : Knowles, D. M. 

Mineralogy. 
Eastern Metals mine, Montmagny 

County: Pollock, D. W. T., 2. 
Fancamp-Hauy area, ore deposits: 

Holmes, S. W. 
Grunerite: Ghose, S., 1. 
Hemoilmenite, Allard Lake : Car-

,michael, C. M. 
Lac Tio ilmenite deposit: Hargraves, 

R.B.,1. 
Litchfield-Leslie area, coexisting mineral 

assemblages in gneiss : Kretz, 
R. A. 

Nickel-iron, native, Eastern 
ships, serpentine rock : 
E. H. 

Town­
Nickel, 

Richard-Gravier area: Carbonneau, C. 
Roy Township, southeast quarter: 

Gaucher, E. H. S. 

QUEBEC-Continued 
M ineraZogy-Con tinned 

Temiscamie iron-formation, Precam­
brian, Lake Albanel district : 
Quirke, T. T., Jr., 2. 

Paleontology. 
Beauharnois formation, Ordovician, St. 

Lawrence Lowlands: Byrne, 
A.W. 

Madeleine River area, Ordoviclan-De­
vonian, lists : McGerrigle, H. W. 

Mollusks, littoral, Champlain Sea, 
Quaternary, temperature indica­
tors : Elson, J. A. 

Ostracodes, St. Lawrence Lowlands, 
Ordovician: Carter, G. F. E. 

Plant microfossils, Tar Point area, 
Devonian: Radforth, N. W., 2. 

Richa.rd-Gravier area, Devonian, lists: 
Carbonneau, C. 

Petrology. 
Aguanish area : McPhee, D. S. 
Allard Lake area, anorthosite suite : 

Hargraves, R. B., 2. 
Brongniart-Lescure area: Lyall, H. B., 1. 
Celoron-Carqueville area : Ross, S. H. 
Chaste-Mazarin area : Tiphane, M. 
Cross Lake area: Beall, G. H. 
Deception River area, upper : De 

Montigny, P.-A. 
Dollier-Charron area: Neale, E. R. W., 1. 
Dore Lake complex, Precambrian : Al­

lard, G. 0. 
Eastern Metals mine, Montmagny 

County: Pollock, D. W. T., 2. 
Fancamp-Hauy area : Holmes, S. W. 
Fiedmont Township, southeast quarter: 

Van Loan, P. R., 1. 
Gaillard-Lorrain area, Precambrian: 

Laurin, A. F. J. 
Hazeur-Druillettes area, Keewatin- and 

Grenville-type rocks : Deland, A. 
N. 

La Grande-Lac Bienville area: Canada 
G. s.,23. 

Lake Megantlc Range: Marleau, R.-A., 2. 
La Motte Township: Leuner, W. R. 
La Trappe-Hudon area: Berrange, J.P. 
Leaf Bay area: Sauve, P. 
Leaf Lake area, Precambrian : Berard, 

J. 
Litchfield-Leslie area, Grenville gneiss : 

Kretz, R. A. 
Lyonne area : Bray, J.-G. 
McLachlin-Booth area : Lyall, H. B., 2. 
Magdalen Islands, sands, grain size and 

shape, sequence of processes : Du­
mont, B. 

Unconsolidated deposits : Hamelin, 
L.E. 

Margry-Prevert area: Remick, J. H., 3d. 
Marion Lake area : Canada G. S., 43. 
Matawin-Mekinac area: Rondot, J. 
Montbray Township, northeastern, Pre-

cambrian : Hogg, W. A., 1. 
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QUEBEC-Con tlnued 
Petrologg-Continued 

Monts Notre-Dame, glacial deposits: 
Brochu, M., 3. 

Mt. Wright area: Canada G. S., 33 ; 
Duffell, S., 2; Murphy, D. L. 

Peppler Lake area : Phillips, L. S. 
Perche-Poitou area, Precambrian : Mar-

leau, R.-A., 1. 
Plessts-Lartlgue area : Lachance, L. 
Povungnltuk Range: Bergeron, R. 
Queylus area: Imbault, P. E. 
Richard-Gravier area: Carbonneau, C. 
Rocheblave area: Pollock, D. W. T., 1. 
Rohault area, Precambrian gneiss and 

volcanic rocks: Gilbert, J. E. J. 
Roy Township, southeast quarter : 

Gaucher, E. H. S. 
St.-Hippolyte area: McGerrigle, J. I. 
St. Lawrence Lowlands, Trenton group, 

Ordovician : Clark, T. H. 
Southern: Beland, J. R. 
Squateck area, west half, Paleozoic : 

Lesperance, P.-J. 
Timiskaming region, Precambrian : Wil­

son, M. E. 
Vermette Lake area: Moyer, P. T., Jr. 
Wabush Lake district, iron-formation, 

Precambrian : Knowles, D. M. 
Wacouno region: Emo, W. B. 
Weedon Lake area, Quebec and Gaspe 

groups: Duquette, G. 
Physical geology. 

Aguanish area : McPhee, D. S. 
Appalachian orthogeosyncline, tectonics, 

southern: Cady, W. M. 
Berry Mtn. syncline: Carbonneau, C. 
Brongniart-Lescure area : Lyall, H. 

B., 1. 
Causapscal area, east half: Stearn, 

c.w. 
Celoron-Carqueville area : Ross, S. H. 
Cross Lake area : Beall, G. H. 
Deception River area, upper: De Mon-

tigny, P.-A. 
Dollier-Charron area: Neale, E. R. W., 1. 
Fancamp-Hauy area: Holmes, S. W. 
Fiedmont Township, southeast quarter: 

Van Loan, P. R., 1. 
Gaspe Peninsula, Copper Mtn.-Needle 

Mtn. area : Ford, R. E. 
Eastern : Cumming, L. M. 

Gastonguay-Mourier area : Skidmore, 
W.B. 

Hazeur-Druillettes a rea, Keewatin­
Grenville relations: Deland, A. N. 

La Grande-Lac Bienville area: Canada 
G. S., 23. 

Lake Megantic Range : Marleau, R.-A., 2. 
La Trappe-Hudon area: Berrange, J. P. 
McLachlin-Booth area : Lyall, H. B., 2. 
Madeleine River area: McGerrigle, 

H.W. 
Margry-Prevert area: Remick, J. H., 3d. 
Matawln-Meklnac area: Rondot, J. 
Mt. Wright area : Canada G. S., 33. 

QUEBEC-Continued 
Physical geologg-Conttnued 

Peppler Lake area : Phillips, L. S. 
Povungnituk Range : Bergeron, R. 
Queylus area : Imbault, P. E. 
Rohault area: Gilbert, J. E. J. 
Roy Township, southeast quarter: 

Gaucher, E. H. S. 
St.-Hippolyte area: McGerrigle, J. I. 
St. Lawrence River valley, isostatic con­

trol of stream courses : Ritchot, 
G. 

Southern: Beland, J. R. 
Wabush Lake district: Knowles, D. M. 
Weedon Lake area: Duquette, G. 

Physiographic geology. 
Glacial, central: Henderson, Eric P., 1. 
Glacial drainage channels, regional slope 

of ice sheet, northeastern : Ives, 
J.D. 

Grondines area : Canada G. S., 62. 
Hudson Strait shoreline, geomorphol­

ogy : Robitaille, B. 
Knob Lake area, nivation hollows, 

formation: Henderson, Eric P., 1. 
Lake St. John region, terraces and de­

pressions : Derruau, M. 
Madeleine River area : McGerrigle, 

H.W. 
Mt. Tremblant area, glacial: Laver­

di~re, C. 
Richard-Gravier area : Carbonneau, C. 
St. Lawrence River valley, glacial: 

Ritchot, G. 
QuiCKSILVER. Bee Mercury. 
RADIOACTIVE MINERALS. Bee also Mineral 

descriptions; Thorium ; Uranium. 
Abernathyite, crystal structure : Ross, 

M., 2. 
Brannerite, synthesis: Kalman, S., 1. 
Carnotite and other uranyl vanadates, 

crystal chemistry: Barton, P. B., 
Jr., 1. 

Coffinite, synthetic : Fuchs, L. H. 
Colorado, Chicago Creek area : Harri­

son, J. E. 
Exploration, scintillation counters: 

Vaughn, W. W., 1. 
Gastunite : Honea, R. M. 
Greenland, Julianehaab district : Bon­

dam, J. 
Skrergaard intrusion, magmatic dif­

ferentiation : Hamilton, E. I. 
Haiweeite, California, Haiwee Reservoir 

area: McBurney, T. C. 
Igneous rocks, age determination, ac­

cessory minerals : Gottfried, D. 
Meta-autunite, Washington, Daybreak 

mine: Volborth, A. 
Mexico, exploration, handbook: Antunez 

Echegaray, F. 
New Jersey, Scrub Oaks iron mine, 

rare-earth : Klemic, H., 2. 
Nuclear science abstracts: U.S. Atom.tc 

Energy Comm. 
Question& answered : Pearl, R. M. 
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RADIOACTIVE MINERALs-Continued 
Radioactive disequilibria in ores, classi­

fication: Rosholt, J. N., Jr., 1. 
Sabugalite, synthesis: Magin, G. B., Jr. 
Schroeckingerite, structure: Smith, D. 

K., Jr. 
Umohoite, Arizona, fine-grained : Hamil­

ton, P.-K. 
Utah, Marysvale area, X-ray study : 

Kamhi, S. R. 
RADIOACTIVE-WASTE DISPOSAL. 

Acid aluminum nitrates into salaq­
uifers: Roedder, E. W., 1. 

South Carolina, Savannah River plant: 
Reichert, S. 0. 

To ground: Theis, C. V. 
RADIOACTIVITY. See also Isotopes. 

Alberta, Ban:tr area, thermal springs : 
Haites, T. B., 1. 

Arizona, Cameron area, recent uranium 
redistribution : Austin, S. R. 

Disequillbria in ores, classification: 
Rosholt, J. N., Jr., 1. 

Earth, degassing constant, argon-40 and 
helium economy : Turekian, K. 
K., 1. 

Georgia, Augusta area, aerial survey: 
Schmidt, R. Gordon. 

Isotopes, circulation: Arnold, J. R. 
Isotopic disequilibrium, uranium series : 

Rosholt, J. N., Jr., 2. 
Jamaica, Milk River Bath mineral 

spring, radon : Vincenz, S. A., 2. 
Rocks and waters: Vincenz, S. A., 1. 

Kansas, Permian shales, autoradio­
graphs : Irvine, R. 

Limonite, Colorado - Utah - Wyoming : 
Lovering, T. G., 2. 

Meteorites, iron, cosmogenic potassium-
40 : Honda, M. 

Radioactivation analysis, cosmic 
abundances and age : Reed, G. 
W., Jr., 1. 

Natural gases, transport in porous 
media : Sakakura, A. Y; 

Nova Scotia, northern, copper-uranium 
deposits: Brummer, J. J. 

Nuclear science abstracts: U.S. Atomic 
Energy Comm. 

Ontario, Griffith Township, pegmatite 
dikes : Heinrich, E. W., 1. 

Petroleum-associated, surface anoma· 
lies : Crews, W. D. 

Rocks and minerals : Vincenz, S. A., 1. 
·south Carolina, Augusta, Georgia, area, 

aerial survey : Schmidt, R. Gor­
don. 

RADIOCARBON DATING. See also Geologic 
time ; Technique, Geologic age 
determination. 

Age lists: Crane, H. R.; Deevey, E. S., 
Jr., 2; Olson, E. A.; Shutler, D., 
Jr. 

Recent, radiocarbon-distribution 
study: Broecker, W. s., 1, 5, 

RADIOCARBON DATING-Continued 
Bibliography: Johnson, F. 

Dates, primary sources : McNutt, C. H. 
Cave formations: Broecker, W. S., 2. 
District of Columbia, baldcypress wood, 

Pleistocene: Brown, Roland W., 
1. 

General : Vries, H. de. 
Iowa, glacial substages: Rube, R. V., 2. 
Isotopic-ratio fluctuations, recent at-

mospheres: Broecker, W. S., 5. 
Massachusetts, Bull Brook archeologi­

cal site, late Pleistocene: Byers, 
D. S. 

Cape Cod, Barnstable Marsh peat, 
postglacial: Butler, P. 

Methods, equilibrium cf. non-equllib­
rium: Cook, M.A. 

North America, northeastern, Quater­
nary pollen sequences: Deevey, 
E. S., Jr., 1. 

Pacific coast, northern, peat samples: 
Heusser, C. J. 

Pennsylvania, Corry area kame com­
plex: Droste, J. B., 3. 

Pleistocene, chronology : Vries, H. de. 
Late, correlation: Broecker, W. S., 7; 

Karlstrom, T. N. V., 2. 
Texas, Midland fossil-man site: Wen­

dorf, F. 
United States, Great Basin, isotopic 

ratio in fossil lakes, estimate: 
Broecker, W. S., 3. 

Variations in atmospheric concentra­
tions, Recent plant samples: 
Broecker, W. S., 6. 

Wood content, climatic factor: Whit­
aker, W. W. 

RADIOLARIA. 
Haiti, Late Cretaceous: Ayala Casta­

flares, A. 
Kentucky, Huron member of Ohio shale, 

Devonian : Foreman, H. P. 
Nassellina, nomenclature of genera: 

Burma, B. H. 
Ohio, Huron member of Ohio shale, De­

vonian: Foreman, H. P. 
Pacific Ocean, tropical, Oligocene-Mio­

cene, correlation with West In­
dies: Riedel, W. R., 2. 

Theocampe and related genera, nomen­
clature: Burma, B. H. 

RARJD EARTHS. See also Heavy minerals; 
Monazite. 

New Jersey, Scrub Oaks iron mine, ra­
dioactive : Klemic, H., 2. 

Sources : Williamson, D. R., 1. 
RED BEDS, 

Colorado, Minturn formation, marine, 
origin : Walker, T. R. 

Colorado Plateau, Hoskinninl member 
of Moenkopi formation: Stewart, 
J.H.,2. 

Magnetization of sediments : Runcorn, 
8. K. 
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REEFS. See also Bioherms. 

Alberta, southern, dolomiUzation : 111-
ing, L. V. 

Swan Hills member of Beaverhill Lake 
formation, Devonian: Fong, G. 

Atolls: Wiens, H. J. 
British Honduras, continental shelf, cay 

formation: Vermeer, D. E. 
Evaporite relationships, petroleum ac­

cumulation: Sloss, L. L., 1. 
Florida, summit conglomerates, future 

oll traps: Banks, J. E. 
General: Newell, N. D., 1. 
Indiana, Wabash area, Silurian micro­

facies : Carozzi, A. V., 1. 
Jamaica, Recent, development: Zans, 

V.A.,6. 
Kansas, southeastern, Plattsburg lime­

stone, Pennsylvanian: Davis, J. C. 
Limestone, diagenesis: Fischer, A. G. 
Mexico, Arrecife Alacran, Banco de 

Campeche: Kornicker, L. S., 1. 
Faja de Oro, northeast extension, 

Veracruz, seismic survey : Rock­
well, D. W. 

Gulf of California : Squires, D. F., 2. 
Nevada, Pahranagat Range, Guilmette 

formation, Devonian: Reso, A., 2. 
New York, Champlain Valley, Chazy se­

ries, Ordovician: Oxley, P. 
Ontario, Formosa reef, Detroit River 

group, Devonian : Fagerstrom, 
J. A. 

Southwestern, Silurian, pinnacle : 
Corden, B. B. 

Saskatchewan, central, Middle Devo­
nian: Edie, R. W., 1. 

Tennessee, Maynardville ltmestone : 
Oder, C. R. L. 

Texas, Brazoria County, Oligocene­
Miocene, on piercement struc­
tures: Cantrell, R. B. 

Central, Cretaceous, middle : Baylor 
Geol. Soc. 

Edwards limestone: Nelson, H. F.; 
Young, K. P., 2. 

Horseshoe atoll: Burnside, R. J., 1; 
Stafford, P. T. 

Stamford area, Pennsylvanian, seis­
mic survey: Van Siclen, D. C. 

Utah, White Mesa oil field, biostromal 
complex : Picard, M. D., .s. 

Vermont, Champlain Valley, Chazy 
series, Ordovician: Oxley, P. 

West Indies: Newell, N. D., 1. 
REPTILIA. 

Alligator, Pltocene, Oklahoma, Laverne 
formation: Woodburne, M. 0. 

Anchiceratops, Cretaceous, Alberta, Old­
man formation, skull fragments: 
Langston, W., Jr., 2. 

Captorhinidae, classification : Seltln, R. 
J.,2. 

OZemmys, Pliocene-Pleistocene, western 
North America: Brattstrom, 
B. H. 

REPTILIA-Continued 
Orocodilus moreletii barnumbrowni, 

Pleistocene, Guatemala, Peten : 
Mook, C. C., 2. 

Dinosaurs, elementary account: An­
drews, R. C. ; Darling, Lots. 

Popular account: Colbert, E. H., 2; 
Gets, D; Jepsen, G. L. 

Elementary account: Fenton, C. L. 
Eosauravus cope£, Pennsylvanian, Ohio, 

Linton area: Peabody, F. E., 2. 
Evolution: Romer, A. S., 2. 

Elementary account : Darling, Lois. 
Mammalian characters, criteria : Ol­

son, E. C. 
Middle ear, pelycosaur tympanum : 

Hotton, N ., 3d, 2. 
Nasal cavities: Parsons, T. S. 

Florida, Orange Lake area, Pleistocene : 
Holman, J. A., 3. 

Williston area, Illinoian Pleistocene: 
Holman, J. A., 1. 

Leidyosuchus wilsoni, Eocene, Wyom­
ing, Green River formation : 
Mook, C. C., 1. 

Nova Scotia, Wolfville sandstone, Trias­
sic, Minas Basin, correlation : 
Baird, D. 

Pelycosaurs, tympanum, evolution of 
middle ear: Hotton, N., 3d, 2. 

Popular account: Barnett, L. 
Terrapene, Pleistocene, Florida : Auffen­

berg, w.,1. 
Tetrapods, Triassic, extinction : Colbert, 

E.H.,1. 
Texas, Friesenhahn Cave, Pleistocene : 

Mecham, J. S. 
Wyoming, Elk Mtn.-Tabernacle Butte 

area, Eocene: McGrew, P. 0. 
RESEARCH. See also Experimental investi­

gations; Geochemistry; Geophys­
ics. 

Geochemistry : Abelson, P. H., 1. 
Seismology, need for fundamental re­

search: U. S. Dept. State. 
Submarine, equipment and techniques: 

Benson, R. H., 1. 
Utah, Library of Samples for Geologic 

Research, facllities: Crawford, 
A.L. 

Virginia, sediments, Polytechnic Insti­
tute program, Rappahannock and 
York River basins: Nelson, B. 
w .• 1. 

RHODE ISLAND. 
Economic geology. 

Providence quadrangle: Quinn, A. W. 
Geologic maps. 

Carolina-Quonochontaug quadrangles, 
bedrock: Moore, G. E., Jr. 

Providence quadrangle, bedrock : Quinn, 
A.W. 

Slocum quadrangle, bedrock: Power, W. 
R.,Jr. 



548 BIDLIOGRAPHY OF NORTH AME.R1JCAN GEOLOGY, 1959 

RHODE ISLAND-Continued 
Ground water. 

Blackstone and Pawcatuck drainage 
basins, supply problems : Upson, 
J.E., 2d. 

Crompton quadrangle, map: Allen, W. 
B.,l. 

East Providence quadrangle, map : Al­
len, W. B., 2. 

Hope Valley quadrangle, map: Bier­
schenk, W. H., 1. 

Narragansett Pier quadrangle, map : 
Hahn, G. W., 2. 

Providence quadrangle: Bierschenk, W. 
H.,2. 

Slocum quadrangle, map : Hahn, G. 

RIVERS-Continued 
Colorado River, geologic history : Love­

joy,E. M.P. 
Green River, Utah-Colorado, Uinta 

Mts. : Kinney, D. M., 2. 
Llanorian, Pennsylvanian-Permian : 

Chenoweth, P. A., 7. 
Marias River, lower, Montana, Quater­

nary history: Smith, J. F., Jr. 
Mississippi River, lower, environments 

of deposition: Kolb, C. R. 
Pennsylvanian, interbasin systems: 

Friedman, S. A. 
Shenandoah River, North Fork, Virginia, 

intrenched meanders: Hack, J. 
T.,l. 

w.,t. 
Wickford quadrangle, 

K.E. 

RoAD LOGS. See Excursions ; Guidebooks. 
map: Johnson, ROAD MATERIALS. See Construction materi­

als. 
Historical geology. 

Carolina-Quonochontaug quadrangles, 
Precambrian, Devonian, and 
Pennsylvanian: Moore, G. E., Jr. 

Narragansett basin, Pennsylvanian: 
Towe, K. M. 

Providence quadrangle, Precambrian­
Pennsylvanian: Quinn, A. W. 

Quaternary aquifers: Bierschenk, W. 
H.,2. 

Slocum quadrangle, Precambrian, Dev­
onian-Pennsylvanian: Power, W. 
R., Jr. 

Petrology. 
Bradford area, granodiorite dike, mag­

matic sorting vs. gravity set­
tling : Hall, B. A. 

Carolina-Quonochontaug quadrangles: 
Moore, G. E., Jr. 

Narragansett intermontane basin, Penn­
sylvanian: Towe, K. M. 

Providence quadrangle: Quinn, A. W. 
Quaternary aquifers: Bierschenk, W. 

H.,2. 
Physical geology. 

Carolina-Quonochontaug quadrangles : 
Moore, G. E., Jr. 

Providence quadrangle : Quinn, A. W. 
Slocum quadrangle: Power, W. R., Jr. 

RIPPLE MARKS. See also Sedimentary struc­
tures. 

Florida, Carrabelle area, nearshore : 
Vause, J. E., Jr. 

Port St. Joe-Apalachee Bay, near­
shore: Tanner, W. F., Jr., 6. 

Oklahoma, Wewoka Creek, parallel to 
current direction : Chenoweth, 
P.A.,2. 

RIVERS. See also Drainage changes ; Drain­
age patterns; Streams. 

Canadian River, New Mexico-Okla­
homa-Texas, sediments, composi­
tion and texture: Pollack, J. M. 

Oklahoma : Fay, R. 0., 3. 
Erosion and deposition, Pliocene­

Recent : Kitts, D. B., 2. 

RocK BURSTs. See also Mining geology. 
Brecciation in intrusions: Gates, 0. 
Symposium : Spindler, G. R. 

ROCK DESCRIPTIONS. See also Igneous rocks ; 
Metamorphic rocks ; Petrology ; 
Sedimentary rocks ; the more 
common rocks. 

Analcitic olivine basalt, Texas, Mustang 
Hill laccolith: Greenwood, R. 

Appalachians, southern, metamorphic 
complex, thin sections : Long, L. 
E.,2. 

Connecticut, bedrock map units: Rodg­
ers, J., 1. 

Cuba, Sierra de Trinidad, metamorphic : 
Hill, P. A. 

Delaware, Wilmington complex: Ward, 
R.F. 

Diorite and monzonite porphyries, Utah, 
Henry Mts.: Engel, C. G. 

Kyanite-garnet gedritite, Idaho: Hiet­
anen, A. M. 

Mica peridotite, Kansas: Franks, P. 
c., 3. 

Michigan, Lake Mary quadrangle, Pre­
cambrian: Bayley, R. W., 1. 

Quartz diorite complex, Washington, 
Entiat Mts. : Crowder, D. F. 

Ultramafic intrusive complex, Alaska, 
Union Bay area: Ruckmick, J. C. 

ROCK GLACIERS, Alaska, Alaska Range: Wahr­
haftig, C. A. 

ROCKY MOUNTAINS. 
Symposium, Rocky Mtn. Trench : Hol­

land, S. S. 
Economic geology. 

Mineral deposits, Rocky Mtn. Trench, 
northern : Bronlund, E. 

Oil and gas, sedimentary basins: Van 
Couvering, M. 

Petroleum, Lower Cretaceous: Haun, J. 
D.,2. 

Sedimentary controls, conference : 
Am. Assoc. Petroleum Geologists 
Rocky Mtn. Sec. 
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ROCKY MOUNTAINS-Continued 
Historical geology. 

Cretaceous, Lower: Haun, J. D., 2. 
Rocky Mtn. Trench: Henderson, G. 

G.L.,2. 
Physical geology, 

Canada, front ranges, first-order nappe : 
Henderson, G. G. L., 1. 

Tectonic history : Charlesworth, H. 
A.K. 

Cenozoic uplift, temperature increase at 
depth: Mackin, J. H. 

Microjoints, Precambrian, central: 
Wise, D. U. 

Rocky Mtn. Trench: Henderson, G. G. 
L.,2. 

Southern: Leech, G. B. 
Sedimentary basins: Van Couvering, M. 
Utah, northern, uplifts, Ancestral Rocky 

Mts. : Heylmun, E. B., Jr. 
Physiographic geology. 

Rocky Mtn. Trench: Armstrong, J. E. 
Southern: Leech, G. B. 

SALT DOMES. 
Breccia shale: Kerr, P. F., 1. 
General : Hanna, l\I. A. 
Gulf Coastal Plain: Clark, G. C. 

Growth rate, relation to local uncon­
formities: Sovinsky, V. N. 

Stratigraphic traps, area-uplift fac­
tor: Halbouty, M. T. 

Gulf of Mexico, continental shelf: At­
water, G. I., 1. 

Pinnacles, origin : Goedicke, T. R. E. 
Louisiana, Avery Island: Bates, F. W. 

Bay Ste. Elaine oil field: Schneider, 
s. J. 

Southern, growth, relation to oil ac­
cumulation : Atwater, G. I., 2. 

Mexico, Isthmus of Tehuantepec salt 
basin: Contreras Velazquez, H. 

Rodolfo Ogarrio oil field, Tabasco, 
structure : P~rez Rincon, H. 

Texas, Brazoria County, northwestern: 
Cantrell, R. B. 

East Texas basin : Krusekopf, H. H., 
Jr. 

Grand Saline dome, internal struc­
ture: Muehlberger, W. R. 

Slocum dome : Read, J. L., Jr. 
SALTS. See also Borates; Evaporites. 

Basins, North America: Kerr, P. F., 4. 
Bibliography, Great Basin: Kerr, P. F., 

3. 
California, Bristol-Cadiz-Danby Dry 

Lakes, cores : Bassett, A. M. 
Mojave Desert, western, geophysical 

exploration: Mabey, D. R. 
Searles Lake, core logs: Haines, D. V. 

Colorado, anticlines, tectonics: Jonesb, 
R.W. 

Kansas, Lyons mine, rock-salt :Oowage: 
Dellwig, L. F. 

Montana, Smoke Creek-Medicine Lake 
area, sodium sulfate : Witkind, 
I. J., 1. 

SALTs-Continued 
North Dakota, Grenora area, sodium sul· 

fate: Witkind, I. J., l. 
Ohio, Vinton County, halotrichite, mag­

nesian, origin from mine waters : 
Brant, Russell A., 1. 

Texas, Grand Saline salt dome, features 
of salt body: Muehlberger, W. R. 

United States, Great Basin, deposition: 
Kerr, P. F., 3. 

Great Basin lake waters, Quaternary 
chronology: Broecker, W. S., 4. 

Utah, anticlines, tectonics: Jonesb, 
R. W. 

West Virginia, Silurian, Upper: Ludlum, 
J. c. 

SALVADOR, EL. See El Salvador. 
SAND. See also Construction materials ; 

Heavy minerals; Industrial min­
erals ; Silica. 

Abrasion, stream action, experimental : 
Kuenen, P. H. 

Arkansas, Wilcox formation, heavy min­
erals and grain-size distribution : 
Jones, E. L. 

Beaches and nearshore, movement, ir­
radiated-quartz tracer: Inman, 
D.L. 

California, Halfmoon-Monterey Bays, 
heavy minerals: Hutton, C. 0., 1. 

San Francisco area, ocean beaches, 
wave-pattern control: Trask, P. 
D., 1. 

Feldspar staining : Hayes, J. R. 
Grains, sphericity determination, stereo­

photomicrography : Goodman, R. 
E. 

Hydraulic equivalence of grain-size dis­
tributions: Mcintyre, D. D. 

Intertidal cf. dune deposits, mechanical 
composition : Harris, Stuart A. 

Littoral drift, bypassing coastal inlets: 
Bruun, P. 

Mineralogic analysis : Dell, C. 1., 1. 
New Mexico, White Sands National 

Monument, g y p s u m, origin : 
Jicha, H. L., Jr. 

Ontario, southern, fine fraction of glacial 
deposits, mineralogy: Dell, C. I., 
2. 

Puerto Rico, silica : Vazquez, L. 
Quartz grains, classification of environ­

ment by surface wear: Schneider, 
H. E. 

Quebec, Magdalen Islands, grain size and 
shape, sequence of processes : 
Dumont, B. 

Tennessee, Mississippi embayment, mul­
tiple erosion cycles: Hershey, 
R.E.,1. 

Texas, Galveston Island, gulf cf. bay 
beaches: Rogers, J. J. W., 2. 

Titanium deposits: Gillson, J. L., 2. 
SAND DUNES. See Dunes. 
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SANDSTONE. 
.Arkansas, Ouachita Mts., Paleozoic, pe­

trography : Goldstein, A., Jr., 2. 
.Cements, chemically precipitated: 

Stever, R., 2. 
Chemical composition : Middleton, G. V. 
Classification, tectonic: Middleton, G. V. 
Colorado, Hygiene sandstone, case hard-

ening: Charlesworth, L. J., Jr. 
Lyons sandstone, Permian, cf. modern 

beaches: Thompson, W. 0. 
Colorado Plateau, uraniferous cf. non­

uraniferous : Shoemaker, E. M., 1. 
Compaction-depth-of-burial relations : 

Weller, J. M., 1. 
Crossbedding vectors, polymodal : Tan­

ner, W. F., Jr., 3. 
Diagenetic history, interpretation: Dap­

ples, E. C., 3. 
Dlsaggregating, hydrofluoric acid: Man­

ley, F. H., Jr. 
Florida, northern, borings, Ordovician­

Devonian, petrography : Carroll, 
D.,7. 

Grain-size analyses, sieve and thin-sec­
tion data: Friedman, G. M., 1. 

Grain-size distribution, visual estimate 
method : Swann, D. H. 

Kansas, Douglas-Pedee groups, physical 
properties and composition: San­
ders, D. T. 

Oklahoma, Ardmore basin, Pennsyl­
vanian, petrography : Jacobsen, 
C.L.,1. 

Jackfork group, Pennsylvanian, 
Ouachita Mts., petrography : 
Moretti, F. J. 

Ouachita Mts., Paleozoic, petrogra­
phy : Goldstein, A., Jr., 2. 

Springer sandstone, reservoir cf. non­
reservoir characteristics: Jacob­
sen, C. L., 2. 

Pennsylvania, Pottsvtlle sandstone, tex­
tural parameter measurements, 
anisotropy In thin-section direc­
tions: Kahn, J. S. 

Pennsylvanian, .silica cement, geochemis­
try and petrology : Siever, R., 1. 

Quartz-grain orientation, photometer 
method : Pierson, A. L., 3d. 

Reservoirs, elongate lenticular types: 
Busch, D. A. 

South Dakota, Badlands National Monu­
ment, Scenic member of Brule 
formation, channel fill, source : 
Ritter, J. R.; Seefeldt, D. R. 

Black Hills, southern, silica-cemented, 
uranium guide: Post, E. V., 7. 

Stylolites, clay-coated: Heald, M. T., 1. 
Textural distributions, beach and off­

shore bar cf. river: Rogers, J. J. 
w .. 1. 

Virginia, western, cementation: Lowry, 
W.D.,2. 

SA.NDSTONII-Contlnued 
West Virginia, Oriskany sandstone, in­

terstitial porosity, origin: Wil­
cox, F. B . 

Tuscarora sandstone, cementation: 
Heald, M. T., 2. 

SASKATCHEWAN. 
Bibltography : Kupsch, W. 0., 1. 
Engineering geology, South SlllSkatche­

wan River Dam, Bearpaw shale 
problems : Ringhetm, A. S. 

Geochemical study, petroleum relocation, 
trace-metal evidence : Hodgson, 
G. W., 1. 

Gravity survey, Deep Bay crater: Innes, 
M. J. S. 

Seismic investigations, Avonlea area: 
Sawatzky, H. B. 

Souris Valley, MissiSislpplan oil fields: 
Parry, D. H. 

Areas described. 
Mllllken Lake area : Canada G. S., 61. 
Uranium City area : Canada G. S., 20. 
Wapus Bay area : Cheesman, R. L. 

Economic geoZogy. 
Clut Lakes area, possibilities : Colborne, 

G.L. 
Copper-nickel, Precambrian, northern : 

Beck, L. S. 
Copper-zinc, northern : Byers, A. R., 2. 
Gold-tungsten, Precambrian, northern : 

Beck, L. S. 
Industrial minerals : Carlson, E. Y. 
Iron, Forbes Lake area, pyrrhotite : 

Pearson, W. J., 1. 
Lead-zinc, Precambrian, northern : Beck, 

L. S. 
Metallic minerals, Trout Lake area: 

Morris, A. 
Mineral resources, Forbes Lake area : 

Pearson, W. J., 1. 
Nonradioactive, Precambrian, north­

ern : Beck, L. S. 
Oil and gas, map : Canada G. S., 2. 
Otter Lake area, possibilities : Padgham, 

W. A. 
Petroleum, Devonian reef possibilities, 

central : Edte, R. W., 1. 
Midale trend: Edie, R. W., 3. 
Oxbow-Carndulf field, reservoir evalu­

ation, detailed core study: Nes­
bitt, J. 

Souris Valley area, exploration: 
Stauft, P. 

Weyburn field: Chetin, A. K. 
Sulfides, Brabant Lake area, possibili­

ties : Kirkland, S. J. T. 
Tantato Lake area, possibilities: John­

ston, F. J. 
Uranium, Uranium City area: Canada 

G. S., 20. 
Wapus Bay area, possiblUtles: Chees­

man, R. L. 
Geologic maps. 

Athabasca formation, lower Paleozoic, 
distribution: Gussow, W. C., 1. 
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SASKATCHEWAN--Continued 

Geologic maps--Continued 
Battleford area, surficial : Canada G. S., 

41. 
Brabant Lake area: Kirkland, S. J. T. 
Forbes Lake area: Pearson, W. J., 1. 
Index map : Kupsch, W. 0., 1. 
Martin Lake series, Precambrian, type 

area: Gussow, W. C., 1. 
Milliken Lake area : Canada G. S., 61. 
Precambrian mineral deposits, north­

ern : Beck, L. S. 
Swift Current area, glacial: Christialn­

sen, E. A. 
Uranium City area : Canada G. S., 20. 
Wapus Bay area : Cheesman, R. L. 

Historical geology. 
Athabasca forma tlon, early PaleozQic 

age, relation to Precambria~: 

Gussow, W. C., 1. 
Avonlea area: Sawatzky, H. B. 
Battleford area, Pleistocene: Canada 

G. S., 41. 
Claybank area, Upper Cretaceous : By­

ers, A. R., 1. 
Dawson Bay formation, Devonian, QuUI 

Lakes-Qu' Appelle area : Lane, 
D.M. 

[Devonian marine cycles, Middle, cen­
tral: Edie, R. W., 1. 

Martin Lake series, Precambrian, type 
area: Gussow, W. C., 1. 

Paleozoic-Mesozoic, correlation chBJrt 
with cross sections : Saskatche­
wan Dept. Mineral Res. Petrole­
um and Nat. Gas Div. 

Souris Valley area, Mississippian Cllil 
trend: Stauft, P. 

Swift Current area, Cretaceous-Quattlr­
nary : Christiansen, E. A. 

Three Forks-Bakken sequence, De-vo­
nian-Mississippian, west-central: 
Kents, P. 

Weyburn oil field, Mississippian : Chetln, 
A. K. 

Mineralogy. 
Bearpa w shale : Forman, S. A. 
Brabant Lake area: Kirkland, S. J. T. 
Forbes Lake area: Pearson, W. J., 1. 
Magnesite crystals, Paleozoic drill core : 

Ferguson, R. B., 2; Rapson, J. JE. 
Microclines, Precambrian: Smith, J. lt. 
Oliver Lake area: Shklanka, R. 
Pegmatites and accessory sulfides, north-

ern : Byers, A. R., 2. 
Precambrian deposits, northern, nonna­

dioactive minerals inventory: 
Beck, L. S. 

Soils, postglacial lacustrine : Rice, H. )1. 
Paleontology. 

Algae, Mississippian, southwestern: 
Johnson, J. Harlan, 1. 

Herbert area, postglacial : Kupsdh, 
w. o .. 2. 

Microfossils, Jurassic: Wall, J. H. 

SASKATCHEWAN--Continued 
Petrology. 

Beaverlodge area: Chamberlain, J. A. 
Brabant Lake area: Kirkland, S. J. T. 
Devonian, Middle, central: Edie, R. W., 

1. 
Forbes Lake area: Pearson, W. J., 1. 
Ledge Lake area, Precambrian : Hey-

wood, W. W. 
Milliken Lake area : Canada G. S., 61. 
Oliver Lake area : Shklanka, R. 
Otter Lake area: Padgham, W. A. 
Precambrian mineral deposits, north-

ern : Beck, L. S. 
Quill Lakes-Qu' Appelle area, Dawson 

Bay formation : Lane, D. M. 
Swift Current area, glacial deposits : 

Christiansen, E. A. 
Tantato Lake area: Johnston, F. J. 
Three Forks-Bakken sequence, Devo­

nian-Mississippian, west-central : 
Kents, P. 

Trout Lake area : Morris, A. 
Uranium City area: Canada G. S., 20. 
Wapus Bay area: Pyke, M. W. 

Precambrian : Cheesman, R. L. 
Weyburn oil field, Mississippian: Chetin, 

A.K. 
Physical geology. 

Avonlea area, faulting: Baltes, T. B., 2. 
Subsurface structural evolution : Sa­

watzky, H. B. 
Beaverlodge area, Precambrian tectonic 

history: Chamberlain, J. A. 
Brabant Lake area: Kirkland, S. J. T. 
Claybank area, subglacial drag struc-

tures : Byers, A. R., 1. 
Clut Lakes area : Colborne, G. L. 
Forbes Lake area: Pearson, W. J., 1. 
Mllliken Lake area: Canada G. S., 61. 
Oliver Lake area: Shklanka, R. 
Precambrian mineral deposits, northern : 

Beck, L. S. 
Tantato Lake area: Johnston, F. J. 
Trout Lake area : Morris, A. 
Uranium City area : Canada G. S., 20. 
Wapus Bay area: Pyke, M. W. 
West-central: Kents, P. 
Weyburn oil field: Chetin, A. K. 

Physiographic geology. 
Battleford area, glacial: Canada G. 

s., 41. 
Swift Current area, glacial: Christian­

sen, E. A. 
ScARPS, Colorado Plateau, morphology, 

Pleistocene climate effects : Ah· 
nert, F. 0. 

SCHIST. 
Alaska, Juneau area, Cairn Ridge cry­

stalline schists: Forbes, R. B., 1. 
Callfornia, Valley Ford area, glauco· 

phane : Bloxam, T. W. 
Cuba, Sierra de Trinidad: Hill, P. A. 
Glaucophane facies, origin, glaucophane 

stability: Ernst, W. G. 
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SCHIST-Continued 
Northwest Territories, Giant Yellow­

knife mine, zone structure : 
Brown, C. E. G. 

Quebec, Dollier-Charron area: Neale, 
E. R. W., 1. 

SCOLECODONTS. 
Missouri, central, Late Devonian-Early 

Mississippian: Sylvester, R. K. 
Morphological terms, definitions: Syl­

vester, R. K. 
SEDIMENTARY FACIES. See Facies. 
SEDIMENTARY PETROLOGY. 

Alberta, Bearpaw formation, Cretaceous, 
clay minerals in shale, marine­
nonmarine differences : Byrne, 
P. J. S. 

British Columbia, northeastern, Paleo­
zoic, textures: Eccles, J. K. 

Calcilutite mosaics: Bathurst, R. G. C. 
Clay, fractionation and mineral analy­

sis, U. S. Geological Survey: 
Hathaway, J. C., 1. 

Clay minerals in sediments and rocks : 
Weaver, C. Edward. 

Clay-mineral-carbonate systems, phase 
relations, marine sediments and 
rocks : Zen, E-an, 2. 

Colorado Plateau, Permian-Jurassic : 
Stewart, J. H., 1. 

Cuba, Gulf of Batabano, carbonate grain 
types : Daetwyler, C. C. 

Deep-sea sediments, consolidation and 
lithification: Hamilton, E. L. 

Deep-water troughs, lithotopes: Crook, 
K.A.W.,l. 

Drill cuttings, composite interpretive 
logs: Maher, J. C. 

Grain-size analysis, sieve and thin-sec­
tion correlation : Friedman, G. 
M.,l. 

Heavy-mineral regional analyses: Andel, 
T. H. van. 

Limestone, pseudobrecclas, mlcrofab­
;rics : Bathurst, R. G. C. 

Texture in thin sections, key to 
deposition depth: Wanless, H. 
R.,l. 

Louisiana, Mississippi delta, modern 
sand-silt-clay relations : Shepard, 
F.P.,2. 

Mississippi embayment, northern, Cre­
taceous: Pryor, W. A. 

New Mexico, Lea County, Ellenburger 
group, cores, thin-section study : 
Folk, R. L., 3. 

White Sands National Monument, gyp­
sum sand, origin: Jicha, H. L., Jr. 

Oklahoma, Jackfork group, Pennsylvani­
an, sandstones: Moretti, F. J. 

Pebble forms, beach cf. stream : Lenk­
Chevitch, P. 

Quartz grains, pressure solution, factors 
and effects : Thomson, A. F. 

SEDIMENTARY PETROLOGY-Continued 
Quartz sand grains, shape, l'elation to 

crystallographic axes : Lucas, 
E.L. 

Quebec, Magdalen Islands, sands, grain 
size and shape, sequence of proc­
esses: Dumont, B. 

Rounding index, detrital particles, ap­
plication to all sizes: Brochu, 
M.,2. 

Sands, intertidal cf. dune, mechanical 
composition: Harris, Stuart A. 

Sandstones, chemical composition, tec­
tonic classification : Middleton, 
G.V. 

Pennsylvanian, silica cement : Siever, 
R., 1. 

Statistical analysis: Charlier, R. H., 2. 
Regression: Krumbein, W. C., 2. 

Texas, Ellenburger group, cores, thin­
section study : Folk, R. L., 3. 

Textural parameters, anisotropy in 
thin-section directions, size-orien­
tation-packing analyses: Kahn, 
J. s. 

Utah, central, North Horn formation, 
Cretaceous-Paleocene, differentia­
tion by heavy minerals: Lee, K.­
Y., 2. 

SEDIMENTARY ROCKS. See also Carbonate 
rocks ; Limestone ; Petrology ; 
Rock descriptions ; Sandstone ; 
Sedimentary petrology ; Shale. 

Absolute-age determinations: Kulp, J. 
L., 1. 

Alberta, Blairmore group, graywackes : 
Mellon, G. B., 2. 

Argillaceous, consolidation, mechanics, 
cause of high fluid pressures : 
Rubey, W. W. 

Marine cf. nonmarine diagenesis : 
Keller, W. D., 3. 

Mineral composition-particle orienta­
tion-interparticle adhesion rela­
tions : Kaarsberg, E. A. 

Bituminous, carbohydrates: Palacas, 
J. G. 

Chert, diagenesis : Kirchmayer, M. 
Classification, megascopic : Alvarez, M., 

Jr., 2. 
Clastic, grain size, lognormal distribu­

tion: Rogers, J. J. W., 3. 
Clay petrology: Weaver, C. Edward. 
Colorado Plateau, stratigraphic control 

of uranium ores : Cadigan, R. A. 
Elements, geochemical distribution: 

Green, J., 1. 
Facies, textural data, multiple-regres­

sion analysis : Lippitt, L. 
Failure characteristics, laboratory 

studies: Robinson, L. H., Jr. 
Formation contacts, classification: 

Winder, C. G. 
Fractures, origin: Kelley, V. C., 1. 
Geochemical indicators, marine cf. fresll­

water: Keith, M. I~. 
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SEDIMIIINTARY ROCKs-Continued 
Intrusive sheet, temperatures in wet 

country rock, movement of pore­
water vapor: Jaeger, J. C. 

Jamaica, phosphatic band underlying 
bauxite deposits: Eyles, V. A. 

Labrador, Redmond area, rubble iton 
ores, origin : Blais, R. A. 

Lithologic analysis: McNeal, R. P. 
Mineral-composition calculation from 

chemical analyses : Imbrie, J .• 3. 
Ohio, Pennsylvanian cyclothems : Gray, 

H. H. 
Ontario, Cobalt series, Precambrian, 

·soda-rich composition of artu­
lites, origin: Pettijohn, F. J. 

Timiskaming region : Wilson, M. E, 
Organic substances, geochemistty : 

Abelson, P. H., 2. 
Pennsylvanian underclay, depth of 

burial, determination: A.lt-
schaefH, A. G. 

Quebec, Timiskaming region : Wilson, 
M. E. 

Questions answered : Pearl, R. M. 
Silica, geochemistry, symposium: Ire­

land, H. A., 2. 
Tennessee, Indian Blu:fl' and Graves Gap 

•groups, differential compaction : 
Wilson, C. W., Jr. 

Thorium and uranium distribution : 
Adams, J. A. S., 1. 

Uranium deposits, peneconcordant: 
Finch, W. 1., 3. 

Utah, Manning Canyon shale, Mis$is-
sippian-Pennsylvanian : Moyle, 
R.W. 

Zeolites, diagenesis : Deffeyes, K. S., 2. 
SEDIMENTARY STRUCTURES. Bee also Cr()fi!s­

bedding ; Ripple marks ; Stylo· 
lites. 

Heds, top and bottom, criteria: Mullier, 
s. w. 

Colorado Plateau, uranium deposition 
control : Garrels, R. M., 2. 

Directional, plotting, symbols : Sand~s. 
J. E. 

Festoon solids in stream channels, 
uranium-ore localization: Roach, 
C. H. 

Idaho, central, Paleozoic, upper : Thom­
asson, M. R., 2. 

Limestone, detrital, cross-stratification: 
Harbaugh, J. W., 1. 

Louisiana, southern, shales, salt-dome 
breccia: Kerr, P. F., 1. 

Maryland, Marcellus shale, Cumberland 
area, carbonate concretions, ou:i­
gin: Norwood, E. M., Jr. 

Nevada, Humboldt River, north fork, 
chert masses : Kirchmayer, M. 

New York, western, Devonian, Upper, 
current-oriented: Colton, G. W. 

Northwest Territories, diapiric, Hay 
River canyon : DeWit, R. 

SEDIMENTARY STRUCTURES-Continued 
Nova Scotia, Blomidon formation, la­

custrine origin : Klein, G. 
deV., 1. 

Oklahoma, Ardmore basin, Pennsylvani­
an sandstones, slumping: Jacob­
sen, C. L., 1. 

Olistostromes intercalated in normal 
marine sediments: Bucher, W. 
H., 1. 

Stylolites, formation, clay role: Niteckf, 
M.H. 

Sandstone: Heald, M. T., 1. 
Solution-pressure origin : Brown, W. 

W.M. 
Trinidad, coastal, armored mud balls, 

origin : Kugler, H. G. 
Turbidites, load deformation, nomen­

-clature: Sullwold, H. H., Jr. 
Utah, 'Shinarump conglomerate, possi­

ble eddy markings : Rigby, J. 
K., 7. 

Ute formation, columnar, contempo­
raneous deformation: Hardy, 
C. T. 

Virginia, slumping, Mississippian for­
mations: Thomas, W. Andrew. 

West Virginia, slumping, Mississippian 
formations: Thomas, W. Andrew. 

Tuscarora sandstone, cementation : 
Heald, M. T., 2. 

SEDIMENTATION. 
Alberta, Winterburn-Wabamun groups, 

Devonian: Sutterlin, P. G. 
Argillaceous rocks, consolidation, me­

chanics, cause of high fluid pres­
sures: Rubey, W. W. 

Bahamas, Great Bahama Bank: Newell, 
N.D., 4. 

Basins, nonfolded, statistical analysis 
of thicknesses : Fairbridge, R. W. 

Beach sands, grain-size distributions, 
hydraulic equivalence : Mcintyre, 
D. D. 

Bibliography : U.S. Army, Corps of En­
gineers Comm. Tidal Hydraulics. 

California, Los Angeles basin, early 
Pliocene : Conrey, B. L. 

San Francisco area, ocean beaches, 
wave-pattern control: Trask, 
P. D., 1. 

San Pedro and Santa Monica subma­
rine basins, turbidity currents: 
Gorsline, D. S. 

Coastal inlets, bypassing of littoral drift 
sand: Bruun, P. 

Colluvial soils, stone layers : Parizek, 
E. J., 1. 

Cyclic, differential subsidence in basin 
as cause: Imbrie, J., 1. 

Factors: Krynine, P. D. 
El Salvador, Lempa-Jlboa Rfos coastal 

area : Gierlo:fl'-Emden, H.-G., 2. 
Erosion-deposition processes as phases 

of continual transfer: Wllson, 
John A., 3. 
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SEDIMENTATION-C~tinued 
Evaporite deposition, early stages: Zen, 

E-an,4. 
Geomorphic landscape development : 

Rolfe, B. N., 2. 
Illinois, lakes, Springfield Plain, statis­

tical study, watershed factors: 
Stall, J. B. 

Spar Mtn. formation, Mississippian, 
cf. Bahama Banks and Florida 
Bay: Whiting, L. L. 

Iowa, Missouri River flood plain : Glenn, 
J. L. 

Kansas, Dakota sandstone, Cretaceous, 
source, cross-strata dip bearings : 
Franks, P. C., 2. 

Lignite, marine: Carsola, A. J., 1. 
Limestone, texture as key to deposition 

depth, cyclic: Wanless, H. R., 1. 
Louisiana, chenier plain, development : 

Gould, H. R., 2. 
Chenier plain, facies, cf. shoestring 

sands: Byrne, J. V. 
Hurricane modiflcatlon: Morgan, 

J.P. 
Mississippi delta: Welder, F. A. 

Soluble-silica precipitation : Bien, 
G. S.-N. 

Southern, post-Oligocene composite 
thicknesses: Crouch, R. W. 

Quaternary : Russell, R. J., 2. 
Maine, Sagadahoc Bay tidal flat : Brad­

ley, W. H., 1. 
Massachusetts, Provincetown area : 

Smith, H. T. U. 
Mexico, Baja California, coastal la­

goons: Phleger, F. B., Jr. 
Michigan, Ironwood iron-formation, pri­

mary environment: Huber, N. K. 
Michigan basin, Middle Devonian : 

Briggs, L. I., Jr. 
Mississippi Valley, lower, environments 

of deposition : Kolb, C. R. 
Nevada, northeastern, Pennsylvanian 

limestones, cyclic, mechanical : 
Dott, R. H., Jr., 1. 

New Mexico, Fresnal group, Pennsyl­
vanian, cyclic, La Luz anticline: 
Cline, L. M., 3. 

Newark group, Triassic: McLaughlln, 
D. B. 

Ocean floor, geochemistry and geologic 
record: Arrhenius, G. 0. S. 

Oceanic abysses: Heezen, B. C., 3. 
Oklahoma, Atoka formation, Pennsyl­

vanian, McAlester basin, north 
side: Blythe, J. G. 

Pelagic, siliceous skeletal remains : 
Riedel, W. R., 1. 

Petroleum, synchronous topographic 
highs : Scholten, R. 

Red beds, marine, origin: Walker, T. R. 
Salt marshes: Ga. Univ. Marine Inst. 
Sand movement, irradiated-quartz 

tracer, beach and nearshore: 
Inman, D. L. 

SEDIMENTATION-Continued 
Shell transport, partially submersed, 

experiments: Kornlcker, L. S., 2. 
South Carolina, Charleston Harbor area, 

littoral drift : N eiheisel, J. 
Stratification, criterion for environ­

mental interpretation : Jacka, 
A.D. 

Tectonic and climatic control: Carozzi, 
A. v.,a. 

Texas, gulf coast, Quaternary: LeBlanc, 
R.J. 

Padre Island-Laguna Madre Flats 
area: Fisk, H. N., 1. 

United States, Anadarko basin, north­
ern, Early Pennsylvanian : Abels, 
T.A. 

Cordilleran region, Mississippian­
Permian: Bissell, H. J., 5. 

Great Basin, saline deposition : Kerr, 
P. F.,3. 

Midcontinent, Pennsylvanian-Permian 
cyclothems : Moore, R. C. 

Triassic : McKee, E. D. 
Virginia, Rappahannock and York River 

basins, Polytechnic Institute re­
search program: Nelson, B. W., 1. 

Washington, Lake Washington, control 
by convection currents: Gould, 
H.R.,1. 

Wisconsin, Ironwood iron-formation, 
primary environment : Huber, 
N.K. 

SEDIMENTS (unconsolidated). See aZso Clay; 
Gravel; Loess; Marl; Sand; 
Till ; Volcanic ash. 

Alaska, Big Delta and Fairbanks areas, 
silt: Lindholm, G. F. 

Continental shelf, Arctic: Shum­
way, G. 

Fairbanks (D-1) quadrangle, allu­
vial: Williams, J. Ropes, 1. 

Matanuska Valley, silt, properties and 
occurrence : Stump, R. W. 

,point Barrow area, analyses and en­
gineering properties: Carlson, P. 
R. 

.Shallow-water marine: Werner, M.A. 
Arctic Ocean, Prince of Wales Strait 

and Amundsen Gulf, grain size 
and composition: Bader, R. G., 1. 

Arizona, San Xavier Indian Reservation, 
Cenozoic alluvium : Heindl, L. A., 
2. 

Bathyal and abyssal, depositional en­
vironments : Carr, D. D. 

California, Alameda Creek : Inderbitzen, 
A.L. 

Camp Irwin area, alluvial : Kunkel, 
F. F. 

Continental shelf, recent: Stevenson, 
R. Everett, 1. 

Pigeon Point shelf : Moore, D. G. 
Santa Catalina Island, submarine l 

McGlasson, R. B. 
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SEDIMENTS ( unconsolidated) -continued 
California-Continued 

Santa Monica Bay, grain size, cor.-e­
lation with foraminiferal abun­
dance: Reiter, M. 

Clastic, nontransported, lognormal stze 
distribution: McEwen, M. C. 

Clay petrology: Weaver, C. Edward. 
Compaction-depth-of-burial relatioDJs : 

Weller, J. M., 1. 
Core sampler, portable, for lake de­

posits : Smith, A. J. 
Cuba, Gulf of Batabano, carbonate 

grain types : Daetwyler, C. C. 
Deep-sea, correlation, ForaminifEJra 

tests, pore concentration : Wiles, 
w.w. 

Geochemistry and geologic record : 
Arrhenius, G. 0. S. 

Thermal conductivity, needle-probe 
measurement: Von Herzen, R., 2. 

Thickness and consolidation prCilc­
esses : Hamilton, E. L. 

Density distributions of aggregated 
grains: Baas Becking, L. G. M., 1. 

Diagenesis, behavior of silica : Dapples, 
E. C., 2. 

Florida, Biscayne-Florida Bays, Qua­
ternary : Titus, F. B., Jr. 

Carrabelle area, nearshore: Vause, J. 
E., Jr. 

Port St. Joe-Apalachee Bay, near­
shore: Tanner, W. F., Jr., 6. 

Southern, phosphate concentrations, 
effect of bird rookeries : Lul).d, 
E. H.,1. 

Georgia, Chattahoochee River: Cazeau. 
C.J. 

Gulf Coastal Plain, north-central, Jte­
cent : Gulf Coast Assoc. Geol. 
Socs. 

Gulf of Mexico, Recent, clay minerals : 
Meyer, J. W. 

Dlite, detrital, ages: Hurley, P.M., 4. 
Iron oxide-organic matter complexE!s: 

Baas Becking, L. G. M., 2. 
Lake, amino-acid distribution : Swain, 

F. M., Jr., 2. 
Louisiana, continental shelf, engineer­

ing properties for offshore foun­
dations : Fisk, H. N., 2. 

Gulf coast, Recent beach sands : Hsu, 
K.J.,1. 

Mississippi delta, modern faci~s : 
Shepard, F. P., 2. 

Marine, analysis, methods : Bal'Il!es, 
Harold. 

Lead, isotopic composition : Chow, T. 
J., 1. 

Mississippi Valley, lower, depositlo~al 
types : Kolb, C. R. 

New Mexico, Plains of San Augustin, 
Pleistocene : Clisby, K. H. 

Tularosa Basin, valley fill : Hood, 
J. w. 

SEDIMENTS (unconsollda ted )-continued 
New York, Long Island, beach sands, 

north shore cf. south: Charlier, 
R. H.,1,3. 

North Carolina, Beaufort Inlet, bottom, 
size and mode: Batten, R. W. 

Organic compounds, chromatographic­
type accumulation, experimental: 
Nagy, B. S., 1. 

Organism-abundance distribution pat­
terns: Kornicker, L. S., 4. 

Pacific Ocean, germanium content and 
clay-mineral origin: El Wardanl, 
S.A. 

Northeastern, Quaternary: Nayudu, 
Y.R. 

Pelagic, siliceous skeletal remains : 
Riedel, W. R., 1. 

Petroleum source, selective hydrocarbon 
accumulation : Baker, E. G. ; 
Meinschein, W. G. 

Quebec, Magdalen Islands : Hamelin, 
L.E. 

Rounding index, detrital particles, ap­
plication to all sizes: Brochu, 
M.,2. 

Scree, size and shape gradients of frag­
ments : Griffiths, J. C., 1. 

Silica, geochemistry, symposium: Ire­
land, H. A., 2. 

Silt-sized particles, photoextinctlon 
measurement: Simmons, G. 

Size-distribution analysis, zigzag curves : 
Tanner, W. F., Jr., 5. 

Sphericity, quartz grains, genetic-type 
and grain-size role: Blatt, H. 

Statistical analysis, regression : Krum­
bein, W. C., 2. 

Strength, clay-sand-water mixtures, ef­
fect of grain size: Trask, P. 
D.,2. 

Texas, gulf coast, Recent beach sands: 
Hsu, K. J., 1. 

Midland fossil-man site, Judkins and 
Monahans sands, Pleistocene: 
Wendorf, F. 

Uranium distribution in marine calcare­
ous material: Tatsumoto, M. 

Virginia, Rappahannock and York River 
basins, Polytechnic Institute re­
search program: Nelson, B. W., 1. 

York River basin streams, clay min­
erals, reflection of source area : 
Brown, C. Q. 

SEISMOLOGY. Bee also Earthquakes; Tech­
nique, BeismoZogic. 

Bibliography: Smith, W. E. T. 
California, Dalton Canyon and Isabella 

fused-quartz extensometers, long­
period strain measurements : 
Benioff, V. H. 

Los Angeles basin, regionalizatlon: 
Richter, C. F., 1. 

Regionalizatlon: Richter, C. F., 1. 
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SEISMOLOGY--Continued 
Crustal and mantle structure, G waves 

and Love waves: Press, F. 
Earthquake intensity, distribution anal­

ysis: Neumann, F., 3. 
Earth's interior: Gutenberg, B., 2. 

Structure, evidence: Bullen, K. E. 
Earth's mantle, low-velocity zone: Take­

uchi, H. 
Rayleigh-wave dispersion: Dorman, 

H.J. 
Fault stress and displacement condi­

tions, types : KnopoJr, L., 2. 
General: Oliver, J. E.,1. 
Microseisms: Gutenberg, B., 1. 

Magnetostriction and electrostriction 
in polarized rock layers : Shnei­
derov, A. J. 

Nevada, Rainier Mesa nuclear explo­
sions, mantle constitution : Berg, 
J. w.,Jr. 

Nuclear explosions, travel times: Carder, 
D.S. 

Nuclear explosions and earthquakes, 
detection and distinction, re­
search need: U.S. Dept. State. 

Pacific Ocean, northern, Love-wave dis­
persion, crustal structure : De­
Noyer, J. M. 

Regionalization: Richter, C. F., 1. 
Research, fundamental, need : U.S 

Dept. State. 
Seismograms, interpretation, princi­

ples: Neumann, F., 1. 
Surface waves near point source, field 

experiments: Kuo, J. T. F. 
Surface-wave dispersion, ocean basins: 

Oliver, J. E., 2. 
Subcontinent and suboceanic veloci­

ties : Landisman, M. G. 
United States, regionalization : Richter, 

C. F., 1. 
Utah, Promontory Point and Lakeside 

quarry blasts, mantle constitu­
tion: Berg, J. W., Jr. 

Waves, description: Neumann, F., 1. 
SERPENTINE. 

Chrysotile, morphology and bulk den­
sity : Bates, T. F., 1. 

Cuba, Santa Clara area, origin and re­
lation to oil: Wassail, II. W., 
3d, 1. 

Sierra de Trinidad, serpentinization: 
Hill, P. A. 

Magnesium-aluminum, synthesis: Gil­
lery, F. H., 1. 

1\fi.nerals, infrared-absorption data : 
Brindley, G. W., 1. 

SHALE. See also Oil shale. 
Alaska, Kings River-Sutton and Law­

ing areas, bloating : Eckhart, R. 
A. 

Alberta, Bearpaw formation, clay min­
erals, marine-nonmarine differ­
ences: Byrne, P. J. S. 

Bituminous, chemical constituents, de­
termination : O'Neil, R. L. 

SHALE-Continued 
Black, base-metals lateral secretion to 

form ore deposits, impossibility : 
Barnes, H. L., 2. 

Constituents, geochemical environ­
ments : Strahl, E. 0. 

Chattanooga shale, organic matter, 
ozonolysis: Leonard, J. T. 

Clay minerals, diagenesis: Keller, W. 
D., 3. 

Colorado, Cretaceous, kaolinite genesis : 
Sand, L. B., 1. 

Compaction-depth-of-burial relations: 
Weller, J. M., 1. 

Florida, northern, borings, Ordovician­
Devonian, petrography : Carroll, 
D., 7. 

Illinois, southern: Lamar, J. E. 
Iowa, black siltstones, Pennsylvanian 

cyclothems : Payton, C. E. 
Louisiana, southern, salt-dome breccias: 

Kerr, P. F., 1. 
Valentine salt dome, diapiric: At­

water, G. I., 2. 
Mineral composition-particle orienta­

tion-interparticle adhesion rela­
tions : Kaarsberg, E. A. 

Saskatchewan, Bearpaw formation, 
mineralogy : Forman, S. A. 

South Dakota, Sharon Springs member 
of Pierre shale, uraniferous : 
Kepferle, R. C. 

Utah, Naval Oil-Shale Reserve No. 2: 
Cashion, W. B., Jr. 

Utah Valley, Great Blue-Manning 
Canyon formations, alteration : 
Ehlmann, A. J., 1. 

SHORELINES. See also Beaches ; Changes of 
level ; Glacial lakes ; Terraces. 

Alaska, St. Lawrence Island, cuspate 
1spits: Fisher, R. L. 

Atlantic Coastal Plain, New Jersey­
Florida, Pleistocene : Richards, 
H. G., 3. 

British Honduras, Pliocene-Recent 
changes: Wright, A. C. S. 

California, Newport Bay marshes: Ste­
venson, R. Everett, 2. 

San Francisco area, ocean beaches, 
wave-pattern control: Trask, P. 
D., 1. 

San Francisco Bay, east side, former 
features, map : Radbruch, D. H. 

Classification, worldwide, applicability 
to maps: McGill, J. T., 2. 

Coastal inlets, bypassing of littoral 
drift sand : Bruun, P. 

El Salvador: Gierlofi'-Emden, H.-G., 1. 
Lempa-Jiboa Rios area, lowland 

coastal processes: Gierlofi'-Em­
den, H.-G., 2. 

Features, associated with glacial 
landforms, photointerpretation : 
Powers, W. E., 1. 

Florida, Port St. Joe-Apalachee Bay: 
Tanner, W. F., Jr., 6. 
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SHORELINES-Continued 
Georgia, sea-island coast: Zeigler, J. :M., 

1. 
Great Lakes, recession : Pincus, H. 

J., 3. 
Oulf Coastal Plain, northern : Russell, 

R. J., 1. 
Honduras, northeastern, lagoons : Ij[el­

big, K. M. 
Lagoons, paired cuspate spits: Fisber, 

R. L. 
Louisiana, chenier plain, postglacial 

stages : Gould, H. R., 2. 
Development cf. prehistoric settle-

ments: Mcintire, W. G. 
Sabine Lake area : Kane, H. E. 
Salt marshes: Russell, R. J., 3. 
Southwestern, modification by hur-

ricane: Morgan, J. P. 
Maine, southwestern : Bloom, A. L.j 1. 
Massachusetts, Barnstable Marsh : Red­

field, A. C., 2. 
Cape Cod, outer beaches, storm 

effects: Zeigler, J. M., 2. 
Provincetown area: Smith, H. T. U. 

Michigan, Mackinac Straits reglon, 
Pleistocene : Landes, K. K., 1. 

New York, Long Island: Charlier, R. 
H., 1. 

Long Island, popular account: Bailey, 
P. 

Ohio, Lake Erie: Pincus, H. J., 2. 
Lake Erie, Perry Township Park, 

bluff erosion : Chieruzzi, R. 
Photogrammetric study, terrestrial : 

Pincus, H. J., 1. 
Puerto Rico, features and origins: Kaye, 

C. A., 2. 
Quebec, Hudson Strait, geomorphology : 

Robitaille, B. 
Salt marshes: Ga. Univ. Marine Inat. 
South Carolina, sea-island coast : 

Zeigler, J. M., 1. 
Texas, Galveston area, barrier-Island 

features : Bernard, H. A. 
Gulf cf. bay: LeBlanc, R. J. 
Padre Island-Laguna Madre Flats 

area: Fisk, H. N., 1. 
Sabine Lake area : Kane, H. E. 

United States, landscapes: Shimer, J, A. 
West Indies, limestone, solution plts: 

Warthln, A. S., Jr. 
SILICA. See also Quartz. 

Cristobalite, inversion temperature: 
Walker, R. F., 1. 

Structural anomalies: Walker, R. 
F., 2. 

Crystal structure, rings of tetraheclra, 
relative energies: Zoltai, T., 3. 

Geochemistry, behavior in diagene$is: 
Dapples, E. C., 2. 

Sedimentary environments: Kraus­
kopf, K. B., 2. 

Sediments and sedimentary rocks, 
symposium : Ireland, H. A., 2. 

SILICA-Continued 
Kansas, Kimball member of Ogallala 

formation, massive opal, origin: 
Franks, P. C., 1. 

Ogallala formation, opal, origin: 
Swineford, A., 2. 

Kentucky, Calloway and Carlisle Coun­
ties, sand : McGrain, P ., 2. 

Elkhorn City area, sandstone and 
conglomerate: McGrain, P., 1. 

Michigan, Ironwood iron-formation, Pre­
cambrian: Huber, N. K. 

New Jersey, Green Pond conglomerates, 
pressolved quartz grains: Thom­
son, A. F. 

Ouachita facies, cherts and novaculites, 
origin: Goldstein, A., Jr., 3. 

Pennsylvanian sandstones, cementation, 
geochemistry and petrology : 
Siever, R., 1. 

Polymorphs, infrared studies : Lippin­
cott, E. R. 

Puerto Rico: Vazquez, L. 
Quartz grains, pressure solution, factors 

and effects : Thomson, A. F. 
Quartz-coesite inversion: Boyd, F. R., 2. 
Sediments, pelagic, skeletal remains : 

Riedel, W. R., 1. 
Silica-structure phases, experimental: 

Dachille, F., 2. 
Soluble, removal from fresh water en­

tering the sea : Bien, G. S.-N. 
Texas, Edwards limestone, Travis 

County, chert, origin: Pittman, 
J. S., Jr. 

Tridymite-cristobalite relations: Roy, 
D.M. 

United States, Cordilleran region, Mis­
sissippian-Permian beds, source : 
Bissell, H. J., 5. 

Weathering, removal by accumulator 
plants : Lovering, T. S., 1. 

Wisconsin, Ironwood iron-formation, 
Precambrian : Huber, N. K. 

SILICATE ROCKS. See also Igneous rocks. 
Chlorine determination, rapid method: 

Peck, L. C. 
Idaho, Elk City region, paragenesis : 

Reid, R. R., 1. 
United States, western, quartz diorite 

boundary line: Moore, J. G. 
SILICATES. Bee also Systems ; the major 

silicate minerals. 
Analcite-jadeite phase boundary: Fyfe, 

W.S.,2. 
Analcites, solid solution: Saha, P., 1. 
Barium disilicate, polymorphism: Roth, 

R. S., 1, 2. 
Borosilicates, synthesis and phase rela· 

tions: Eugster, H. P., 2. 
Classification: Zoltai, T., 2. 
Crystal structure, rings of tetrahedra, 

relative energies: Zoltai, T., 3. 
Tetragonal sheet : Pabst, A., 4. 
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SILICA TillS-Continued 
Differentiation under stress: Benning­

ton, K. 0. 
Epidote group, composition and struc­

ture : Seki, Y. 
Equations of state and polymorphism 

at high pressures: Clark, S. P., 
Jr., 1. 

Glaucophane, stability: Ernst, W. G. 
Grossularite-pyrope series, hydrothermal 

studies: Chinner, G. A. 
Hisingerite, relation to iron ore: 

Whelan, J. A. 
Infrared spectra, structural formulas of 

layer lattices : Stubican, V., 1. 
Layer, structure studies: Bassett, W. 

A., 2; Bradley, W. F. 
Melt systems: Roedder, E. W., 2. 
Mg-cordierite, stability: Schreyer, W. F. 
Montlcellite and akermanite, stability 

curves: Walter, L. S., 1. 
Mullite, Al20 8-Si02 diagram: Aramaki, 

s., 3. 
Mullites and sillimanite, X-ray data : 

Aramaki, S., 2. 
Nitrogen and fixed ammonium in crystal 

lattice: Stevenson, F. J. 
Olivine-spinel inversion, fayalite : Ring­

wood, A. E., 2. 
Geophysical implications: Dachille, 

F.,3. 
Reaction rates in natural aqueous en­

vironments : Garrels, R. M., 6. 
Sepiolite-attapulgite-saponite, high-tem­

perature reactions, enstatite for­
mation : Kulbicki, G. 

Single-layer, crystal chemistry and mor­
phology: Bates, T. F., 2. 

Solid system, intergranular diffusion, 
iron in forsterite: Naughton, 
J. J. 

System, Ca0-Si02-H20, compound 
6Ca0 · 3Si02 • H20 : Dent Glas­
ser, L. S. 

Tobermorite, dehydration: Taylor, H. 
F. W. 

United States, bibliography and map, 
aluminum: Grametbaur, A. B. 

SILICIFICATION, Colorado Plateau, Chinle 
formation: Abdel-Gawad, A. M. 

SILLS. See also Intrusions. 
Michigan, Lake Mary quadrangle, Pre­

cambrian: Bayley, R. W., 1. 
West Kiernan sill, Iron County, dif­

ferentiated metagabbro: Bayley, 
R. w.,2. 

New York, Rockland County, Palisades: 
Thompson, H. D. 

SILT. See Sediments. 
SILURIAN. See also Paleontology, Silurian; 

Paleozoic. 
Kentucky, south-central: Nosow, E., 2. 
Manitoba, southern: Andrichuk, J. M., 1. 

SILURIAN-Continued 
Michigan, Mackinac Straits region: 

Ehlers, G. M., 1. 
Mackinac Straits region and subsur­

face northern Lower Peninsula : 
Landes, K. K., 1. 

Northwest Territories, Cornwallis and 
Little Cornwallis Islands: Thor­
steinsson, R., 1. 

Nova Scotia, Pictou County: Maehl, 
R.H. 

Pennsylvania, central: Arndt, H. H. 
Quebec, Gasp~ Peninsula, eastern : Cum­

ming, L. M. 
Madeleine River area : McGerrigle, 

H.W. 
Richard-Gravier area: Carbonneau, C. 

Utah, Thomas Range fluorite district: 
Staatz, M. H. 

Vermont, St. Johnsbury quadrangle, 
age : Hall, L. M. 

West Virginia, salt beds in Cayugan 
limestones : Ludlum, J. C. 

Williston basin: N. Dak. Geol. Soc., 4. 
Northern: Porter, J. W. 

SILVER. 
British Columbia, Torbrit mine : Camp­

bell, F. A. 
Montana, Helena area: Sahinen, U. M., 

1. 
Nevada, Candelaria mining district: 

Page, B. M., 1. 
Nicaragua, 1\furra area : Giudice, D. 

del, 1. 
Ontario, Cobalt camp, Christopher mine : 

Mason, J. 
SINKHOLES. See also Karst. 

Florida, north-central peninsula, lake­
level control: Pirkle, E. C., Jr. 

New Mexico, Sacramento Mts., east 
side : Motts, W. S., 1. 

SLATI!l, Pennsylvania, eastern: Gray, C., 1. 
SNOW. 

Bibliography: U.S. Libr. Cong. SIPRE 
Bibl. Proj. 

Greenland, high-density, petrofabrics: 
Fuchs, A. 

SOILS. See also Laterite; Weathering. 
Alberta, postglacial lacustrine, mineral­

ogy : Rice, H. M. 
British Columbia, Vancouver Island, 

chlorite and vermiculite : Thei­
sen, A. A., 1. 

Calcite and dolomite, quantitative 
manometric determination: Skin­
ner, S. I. M. 

California, central: Kelley, F. R. 
San Diego area, Pleistocene dating, 

fossil-man evidence: Carter, G. F. 
Canada, Maritime Provinces, mineral­

ogy, relation to underlying rocks: 
Brydon, J. E., 2. 

Clay formation, factors : Barshad, I. 
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SOILS-Continued 
Clay minerals, analyses, vermiculite­

chlorite-kaolinite differentiation : 
Dixon, J. B. 

Structure, composition, origin : GJtim, 
R. E. 

Clay-mineral distribution, relation to 
formation factors: Jackson, M. L. 

Clay-water systems, mineral phase of 
water, effect on mechanical ptop­
ertles: Rosenqvist, I. T. 

Costa Rica, senile: Hardy, F. 
Engineering, strength of clay~nd­

water mixtures, effect of gJtain 
size: Trask, P. D., 2. 

Frost heaving, experimental, thennal 
and hydraulic factors : Higatshi, 
A. 

Genesis studies, mineralogic techniques : 
White, JoeL. 

Georgia, Piedmont area, stone layers, 
origin: Parizek, E. J., 1. 

Great Lakes region, glacial-lake clays, 
geotechnical properties : Wu, 
T.H. 

Illinois, Sangamon paleosols, till pro­
files cf. outwash, heavy minerals: 
Brophy, J. A. 

Index minerals, stability: Raeside, J, D. 
Indiana, Fayette-Union Counties, Wis­

consin moraines as source of 
loess : Ulrich, H. P. 

Southeastern, Pleistocene d r i f t , 
leached zones, paleosol theory : 
Gooding, A. M., 2. 

Tilsit silt loam, mineral composi­
tion and genesis: Bailey, G. W. 

Ion exchange : Carroll, D., 5. 
Iowa, northwestern, Yarmouth paleosol, 

dating: Steece, F. V., 3. 
Quaternary, paleosol substages: Rube, 

R. V., 2. 
Kansas, northeastern, Kansan dll'ift 

border, stone layers: Pari$ek, 
E. J., 2. 

Mexico, Chiapas, terra rossa, origin, cf. 
Jamaica bauxite: Chubb, L. J., 3. 

Yucatan Peninsula, clay mineralogy: 
Aguilera Herrera, N. 

Minnesota, Ely district, heavy metals, 
geochemical distribution: Yard­
ley, D. H., 1. 

Mississippi Valley, lower, depositional 
types : Kolb, C. R. 

Missouri, Lindley soil, mineralogy, X­
ray studies: Brydon, J. E., t. 

Northwestern, Kansan drift border, 
stone layers: Parizek, E. J.1 2. 

Nova Scotia, dikeland, red and ~ray 

layers, mineralogy and che$1is­
try : Brydon, J. E., 3. 

Ohio, central, preglacial, limes~one 

weathering: Summerson, C. Hi., 2. 
Ohio Valley terraces, East Liverpool 

area, pre-Illinoian PlelstocE!ne: 
Lessig, H. D., 3. 

594526-61--37 

SOILS-Continued 
Ohio-Continued 

Southwestern, Pleistocene d r i f t , 
leached zones, paleosol theory : 
Gooding, A. M., 2. 

Warnock Terrace, McMahon Creek, 
early Pleistocene, paleosols : 
Lessig, H. D., 2. 

Ontario, Kingston area, engineering 
properties: Hughes, G. T. 

Pedology-geology interrelations: Moss, 
H. C. 

Podzolization, translocation of metals: 
Cate, R. B., Jr. 

Puerto Rico, senile: Hardy, F. 
Saskatchewan, postglacial lacustrine, 

mineralogy : R1ce, H. M. 
South Carolina, Cbarlf'ston area, Pleis­

tocene: Malde, H. E., 1. 
'Stone layers, origin: Rube, R. V., 1. 
Tennessee, Cleveland area, re!'liduum, 

criteria in mapping bedrock : 
Swingle, G. D. 

Underclays, origin: Huddle, J. W. 
United States, southeastern, stone lay­

ers, origin: Parizek, E. J., 1. 
Virginia, Middle River drainage basin, 

mineralogy : Carroll, D., 2. 
.west Virginia, Ohio Valley terraces, 

Globe Hill, pre-wisconsin Pleis­
tocene, paleosols: Lessig, H. 
D., 1. 

SOUTH CAROLINA. 
:Aeromagnetic survey, Mullins quadran­

gle, Carolina bays: Agocs, W. 
B., 1. 

Aeroradioactivity survey, Augusta, 
Georgia, area : Schmidt, R. Gor­
don. 

Geochemical study, Charleston area, 
marl-phosphatic rock relation­
ships : Malde, H. E., 1. 

Geological Survey, history: Johnson, 
H. S., Jr., 5. 

Guideboo It, Coastal Plain : Siple, G. 
E., 1. 

Magnetic low, Beaufort area : Burdick, 
G. A., 2. 

Radioactive-waste disposal, Savannah 
Rlver plant: Reichert, S. 0. 

Economic {)eology. 
Alumina, Piedmont residual soils, pos­

sihilities: Councill, R. J. 
Gold, La :1drum mine: Smith, L. L. 
Mineral resources, Sumter County, by 

pllysiograpbic divisions: John­
sorl, H. S., Jr., 4. 

Phosphate, Charleston area: Malde, 
H. E., 1. 

Uranium·thorium. Piedmont, monazite 
placers, possibilities : Overstreet, 
w. c. 

Geologic maps. 
Coastal Plain, generalized : Siple, 

G. E., 1. 
Ladson quadrangle : Malde, H. E., 1. 
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SOUTH CAROLINA-Con tinned 
Ground water. 

Savannah, Georgia, area: Counts, H. B. 
Historical geology. 

Charleston area, Cenozoic : Malde, H. 
E., 1. 

Coastal Plain, Cretaceous-Quaternary: 
Siple, G. E., 1. 

Coastal regions, Pleistocene: Du Bar, 
J. R. 

Quaternary: Zeigler, J. M., 1. 
Mineralogy. 

Heavy minerals, Coastal Plain, distri­
bution: Siple, G. E., 2. 

Hornblende, beach sands, distribution, 
relation to heavy minerals: Nei­
heisel, J. 

Paleontology. 
Charleston area, Cenozoic, lists : Malde, 

H. E., 1. 
Petrology. 

Charleston area : Malde, H. E., 1. 
Physical geology. 

Charleston Harbor area, sedimentation, 
littoral drift: Neiheisel, J. 

Cheraw area, anticlinal warp, basal 
Cretaceous, origin : Heron, S. 
D., Jr. 

Coastal Plain: Siple, G. E., 1. 
Physiographic geology. 

Sea-island coast: Zeigler, J. M., 1. 
Sumter County, divisions: Johnson, H. 

S., Jr., 4. 
SOUTH DAKOTA. 

Bibliography, ground water: Newport, 
T. G. 

Magnetometer map, Corson-Dewey-Zie­
bach Counties : Petsch, B. C., 3. 

Magnetometer survey, Harding-Perkins 
Counties: Petsch, B. C., 4. 

Areas described. 
Camp Crook and Midland No. 4 quad­

rangles: Schulte, J. J. 
Chester quadrangle: Tipton, M. J., 1. 
Dallas quadrangle : Stevenson, R. 

Evans, 4. 
Dell Rapids quadrangle: Tipton, M. J., 

2. 
Hartford quadrangle : Steece, F. V., 1. 
Ladner quadrangle : Petsch, B. C., 1. 
Mcintosh quadrangle: Stevenson, R. 

Evans, 1. 
McLaughlin quadrangle : Stevenson, R. 

Evans, 2. 
Martin quadrangle: Collins, S. G., 1. 
Miscol quadrangle : Stevenson, R. 

Evans, 5. 
Mouth of Bull Creek quadrangle : 

Petsch, B. C., 2. 
Murchison quadrangle : Curtiss, R. E. 
Okreek quadrangle: Sevon, W. D. 
Ralph quadrangle : Stevenson, R. Evans, 

3. 
Sioux Falls quadrangle: StPece, F. V., 2. 
Sorum quadrangle: Bolin, .E. J. 

SOUTH DAKOTA-Continued 
Areas described-Continued 

White River quadrangle: Agnew, A. 
F., 1. 

Economic geology. 
Beryl, Beecher No. 3-Black Diamond 

pegmatite: Redden, J. A., 1. 
Camp Crook and Midland No. 4 quad­

rangles: Schulte, J. J. 
Ladner quadrangle : Petsch, B. C., 1. 
Lignite, Murchison quadrangle : Curtiss, 

R. E. 
Sorum quadrangle: Bolin, E. J. 
Uraniferous, Harding-Perkins Coun­

ties: Denson, N. M., 2; Zeller, 
H. D. 

Mcintosh quadrangle : Stevenson, R. 
Evans, 1. 

McLaughlin quadrangle: Stevenson, R. 
Evans, 2. 

Mineral resources : Miller, R. Harlan. 
Miscol quadrangle : Stevenson, R. 

Evans, 5. 
Mouth of Bull Creek quadrangle : 

Petsch, B. C., 2. 
Natural gas, Dakota formation, cen­

tral : Gries, J. P. 
Oil and gas, test holes, map: Agnew, 

A.F.,3. 
Ralph quadrangle : Stevenson, R. Evans, 

3. 
Uranium, Black Hills, southern, silica­

cemented sandstone, possible 
guide: Post, E. V., 7. 

White River quadrangle: Agnew, A. F., 
1. 

Willett and Midland No. 1 quadrangles: 
Erickson, H. D. 

Geologic ma.ps. 
Beecher No. 3-Black Diamond pegma­

tite: Redden, J. A., 1. 
Camp Crook and Midland No. 4 quad­

rangles: Schulte, J. J. 
Cascade Springs quadrangles : Post, E. 

v., 1-6. 
Cave Hills-Table Mtn. area: Denson, 

N. M., 2. 
Chester quadrangle: Tipton, M. J., 1. 
Dallas quadrangle : Stevenson, R. 

Evans, 4. 
Dell Rapids quadrangle : Tipton, M. 

J., 2. 
Hartford quadrangle: Steece, F. V., 1. 
Ladner quadrangle : Petsch, B. C., 1. 
Lodgepole area, sketch: Denson, N. 

M.,2. 
Mcintosh quadrangle : Stevenson, R. 

Evans, 1. 
McLaughlin quadrangle : Stevenson, R. 

Evans, 2. 
Martin quadrangle: Collins, S. G., 1. 
Mendenhall area: Gill, J. R., 1. 
Miscol quadrangle : Stevenson, R. 

Evans, 5. 
Mouth of Bull Creek quadrangle: 

Petsch, B. C., 2. 
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SOUTH DAKOTA-Continued 

Geologic maps-Continued 
Murchison quadrangle: Curtiss, R. E. 
Okreek quadrangle: Sevon, W. D. 
Ralph quadrangle: Stevenson, R. 

Evans, 3. 
Sioux Falls quadrangle: Steece, F. V., 2. 
Slim Buttes area: Denson, N. M., 2. 
Sorum quadrangle: Bolin, E. J. 
White River quadrangle: Agnew, A. 

F.,1. 
Willett and Midland No. 1 quadrangll!!s: 

Erickson, H. D. 
Ground water. 

Bibliography: Newport, T. G. 
Dakota formation, artesian, central: 

Gries, J.P. 
Harding-Perkins Counties, uranium 

deposition in carbonaceous ma­
terial: Denson, N. M., 2. 

Ponca Creek basin: Newport, T. G. 
Historical geology, 

Big Bend dam site area, Pleistocene ter­
races : Coogan, A. H. 

Black Hills, west flank, Jurassic-Creta­
ceous, cross section: Mapel, W. 
J., 2. 

Camp Crook and Midland No. 4 quad-
rangles, Cretaceous - Tertimty : 
Schulte, J. J. 

Dakota formation, Cretaceous, centnal, 
correlation: Gries, J, P. 

Dallas quadrangle, Cretaceous-Pliocene : 
Stevenson, R. Evans, 4. 

Harding-Perkins Counties, Cretaceous­
Miocene: Denson, N. M., 2. 

Inyan Kara group, Cretaceous, Black 
Hills: Waag~, K. M., 1. 

Ladner quadrangle, Cretaceous-Paleo­
cene : Petsch, B. C., 1. 

Mcintosh quadrangle, Cretaceous-Paleo­
cene: Stevenson, R. Evans, 1. 

McLaughlin quadrangle, Cretaceous and 
Pleistocene : Stevenson, R. Evans, 
2. 

Martin quadrangle, Miocene-Rece111.t: 
Collins, S. G., 1. 

Mendenhall area, Cenozoic: Gill, J. R. 1 1. 
Minnelusa formation, Pennsylvanian­

Permian, Black Hills, faunal 
zonation and age: Jennings, T.V. 

Miscol quadrangle, Cretaceous and 
Quaternary: Stevenson, R. 
Evans, 5. 

Mouth of Bull Creek quadrangle, Cretl:a­
ceous-Paleocene: Petsch, B. C., 2. 

Okreek quadrangle, Cretaceous-PlioceiJ,e : 
Sevon, W.D. · 

Oligocene-Miocene, faunal correlations: 
Toohey, L. M. 

Ponca Creek basin, Cretaceous-Quater­
nary: Newport, T. G. 

Prairie Hills, Wisconsin drift : Lee, K.­
Y., 3. 

Ralph quadrangle, Cretaceous-Paleo­
cene: Stevenson, R. Evans, 3. 

SOUTH DAKOTA-Continued 
Historical geology-Continued 

Sharon Springs member of Pierre shale, 
uraniferous : Kepferle, R. C. 

Sorum quadrangle, Cretaceous-Oligo­
cene : Bolin, E. J. 

White River quadrangle, Cretaceous­
Miocene: Agnew, A. F., 1. 

Willett and Midland No. 1 quadrangles, 
Cretaceous-Paleocene: Erickson, 
H. D. 

Mineralogy. 
Badlands National Monument, channel 

sandstones, Scenic member of 
Brule formation, source: Ritter, 
.J. R. ; Seefeldt, D. R. 

Black Hills, collecting : Sorensen, F. C. 
Southern, metamorphic rocks: Red­

den, J. A., 2. 
Meteorites, McMurchie aerolite: Mar­

tin, H. 
Paleontology. 

Black Hills, collecting: Sorensen, F. C. 
Conodonts and fusulinids, Minnelusa 

formation, Pennsylvanian-Per­
mian, Black Hills : Jennings, 
T.V. 

Mammals, Mission area, popular : Zelt­
ner, J. C., 1. 

Pelecypod, Tancredia, Timber Lake 
member of Fox Hills formation, 
Cretaceous, paleoecology : Skog­
strom, H. C., Jr. 

Prairie dog, Valentine formation, Mio­
cene-Pliocene, Roosevelt Lake: 
Green, M. 

Spores and pollen, Tertiary lignites, 
lithotypes: Kremp, G. 0. W., 4. 

Petrology. 
Badlands National Monument, channel 

sandstones, Scenic member of 
Brule formation, source : Ritter, 
J. R. ; Seefeldt, D. R. 

Bar H area, Slim Buttes, cores: Zeller, 
H. D. 

Beecher No. 3-Black Diamond pegma­
tite: Redden, J. A., 1. 

Big Bend dam site area, Pleistocene 
terraces : Coogan, A. H. 

Black Hills, Inyan Kara group: Waag~. 
K.M.,l. 

Southern, metamorphic rocks : Red­
den, J. A., 2. 

Cary outwash, Potter, Walworth, and 
Brookings Counties: Lee, K.-Y., 
1. 

Dallas quadrangle : Stevenson, R. 
Evans, 4. 

Hartford quadrangle, glacial till : 
Steece, F. V., 1. 

Lodgepole area and Johnson outlier, 
cores: Zeller, H. D. 

Mendenhall area, cores: Gill, J. R., 1. 
Ogallala group, Pliocene: Taft, W. H. 
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SOUTH DAKOTA-Continued 
Petrology-Continued 

Pierre formation members, Cretaceous, 
clay-mineral composition, corre­
lation technique, southern: Col­
lins, S. G., 2. 

Prairie Hills, Wisconsin drift : Lee, 
K.-Y., 3. 

Sharon Springs member of Pierre shale, 
uraniferous : Kepferle, R. C. 

Sioux Falls quadrangle, glacial tlll : 
Steece, F. V., 2. 

Physical geology. 
Willett and Midland No. 1 quadrangles: 

Erickson, H. D. 
Physiographic geology. 

Big Bend dam site area, Pleistocene ter­
races : Coogan, A. H. 

Chester quadrangle, glacial: Tipton, 
M. J., 1. 

Dell Rapids quadrangle, glacial : Tip­
ton, M. J., 2. 

SPECTROCHEMICAL ANALYSIS. See also Anal­
yses ; Experimental investiga­
tions ; Geochemistry. 

Cores, Cambrian-Ordovician, pre-Simp­
son, Texas-New Mexico: Barnes, 
V. E., 2. 

Grenville gneiss, Quebec, garnet, biotite, 
hornblende : Kretz, R. A. 

Vanadium-calcium spectral line coinci­
dence, effect on vanadium data : 
Shaw, D. 1\I. 

Volcanic rocks, Utah, Mt. Belknap se­
ries, Marysvale area : Molloy, 
M.W.,2. 

X-ray, internal-standard methods: Ad­
ler, I. 

SPECTROGRAI'HIC ANALYSIS. See also Analy­
ses; Experimental investiga­
tions; Geochemistry; X-ray in­
;P:-;tig-ations. 

Bt>rylllum. nonpegmatitlc: Warner, L. 
A. 

Germanium. In coal, Kansas: Schleicher, 
J. A., 1. 

RhPnium-nranium association, Arizona, 
Sun Valley mine: Petersen, 
R. G., 3. 

Shales, uraniferous, South Dakota-Ne­
braska : Kepferle, R. C. 

Trace elements, rocks and minerals, 
matrix correction: Hower, J., 
Jr. 

Use in geochemistry: Schleicher, J. A., 
2. 

SPELEOLOGY. See Caves. 
SPELEOTHEMS. See Caves; Stalactites and 

stalagmites. 
SPHALERITE. See also Sulfides ; Zinc. 

Colorado, Gilman district, depth, origin: 
Lovering, T. G., 1. 

Crystal-structure types, cleavage, rela­
tion to bonding and surface 
structure : W olfl', G. A., 1. 

SPHALERITm-Continued 
Geothermometry, manganese effect : 

Skinner, B. J., 2. 
New Brunswick, Brunswick and Niga­

doo deposits, iron content: Kal­
llokoski, J. 0. K. 

Solub111ty in water at htgh tempera­
tures : Ellis, A. J ., 4. 

SPITS. 
Alaska, St. Lawrence Island, cuspate: 

Fisher, R. L. 
Paired cuspate, in lagoons : Fisher, 

R. L. 
SPONGIAE. See Archaeocyatha; Porifera. 
SPRINGS. See also Artesian waters and wells; 

Ground water; Thermal waters. 
Alabama, Calhoun County: Warman, 

J. c. 
Alberta, Banff area, radioactive ther­

mal : Haites, T. B., 1. 
California, Aqua de Ney, chemical char­

acter of water: Schuch, J. P. 
Jamaica, Milk River Bath, radio­

activity : Vincenz, S. A., 2. 
Oregon, carbon dioxide: Wagner, N. S. 
Tennessee, Cleveland area : Swingle, 

G. D. 
Utah, Lake Mts., thermal, halloysite 

alteration zone: Ames, L. L., 
Jr., 1. 

Virginia, Tide Spring, ebbing and flow­
ing cycle: Brent, W. B., 2. 

STALACTITES AND STALAGMITES. See also 
Caves. 

Holocrystalline, structure and origin : 
Halliday, W. R., 1. 

Monocrystalline calcite: Quinlan, J. F., 
Jr., 2. 

Types and formation: Quinlan, J. F., 
Jr., 1. 

STATISTICS. 
Basins, nonfolded, thickness and struc­

tural mobility : Fairbrldge, R. W. 
Cross-strata dip bearings, Kansas, Ot­

tawa County, Dakota sandstone: 
Frank.s, P. C., 2. 

Facies, textural data, multiple-regres­
sion analysis : Lippitt, L. 

Geochemical data, multiple distribution 
of mineralization: Tennant, C. B. 

Geomorphology, profile analysis, depar­
ture from Gaussian distribution : 
Tanner, W. F., Jr., 2. 

Holothurian sclerites, analysis : Hamp­
ton, J. S. 

Lognormal distribution of elements, 
abundance estimation: Durovll!, 
s. 

Pebble sampling, Pennsylvania, Mon­
toul'lsville gravel pit: Griffiths, 
J. c .. 2. 

Pyroxenes, regressions of physical con­
stants on composition: Win­
chell, H. 
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STATISTICs-Continued 

Sediments, analysis: Charlier, R. H., 2. 
Regression analysis: Krumbeln, W. 

c., 2. 
Trilobites, EZrathia, Cambrian, Utah, 

biometric study : Bright, R. C. 
Proliostracus, Cambrian, Greenland, 

suppressed species: Shaw, A. B. 
Uranium exploration, analysis of mln­

erallzed regions : Bates, R. C. 
STOCKS. See aZso Intrusions. 

Quebec, Fancamp-Hauy area: Holmes, 
s. w. 

STRATIGRAPHY. See also Historical geology; 
Technique, Stratigraphic. 

Basic principles and dlstinctlonal cri­
teria ln classification: Wheeler, 
H. E., 2. 

Beds, top and bottom, criteria: Muller, 
S.W. 

Classification, kinds of units, need for 
dil'ltin<'tion : Hedberg, H. D., 1. 

Unified Ry!ltem, space and space-time : 
Wheeler, H. E., 2. 

Classification and correlation, sympo­
sium: Bell. W. C.., 1. 

Coal beds as units: Hedberg, H. D., 2. 
Compaction and consolidation mecha­

nisms: Weller, J. M., 1. 
Concepts, traditional vs. modem: 

Storey, T. P., 1. 
Correlation, meaning and criteria : 

Rodgers, J., 3. 
Cuba, lexicon : Berm11dez y Hernandez, 

P. J. 
Cycles, factons : Krynine, P. D. 
Cyclothems, origin, theories : Lowman, 

P. D., Jr. 
Ecological aspects, popular account : 

Ladd, H. S., 1. 
Fossils as lithologic constituents in de­

fining rock units : McLaren, D. 
J., 2. 

Lithostratigraphic units, nomenclature 
and classification : Alvarez, M., 
Jr., 1. 

Lithotopes, deep-water troughs, nomen­
clature: Crook, K. A. W., 1. 

Midcontinent sedimentary basin, com­
posite interpretive logging: Ma­
her, J. C. 

Nomenclature, rock units, larger than 
group : Rodgers, J ., 2. 

Nonsequential marker beds, separation 
of para-time-rock units: Cum­
ming, A. D. 

Olistostromes intercalated In normal 
marine sediments: Bucher, W. 
H., 1. 

Organism-abundance distribution pat­
terns in sediments: Kornicker, 
L. S., 4. 

Quaternary, nomenclature and classifi­
cation problems : Am. Comm. 
Strat. Nomenclature. 

STRATIGRAPHY-Continued 
Sedimentary contacts, classification: 

Winder, C. G. 
Stratification, criterion for environ­

mental interpretation: Jacka, 
A. D. 

Time-stratigraphic units, abuse of 
isochronous concept: Bell, W. C., 
2. 

Type sections, evaluation : Wilson, 
John A., 2. 

Unconformities, regional boundaries to 
rock sequences : Wheeler, H. E., 1. 

Vertebrate faunas as biostratigraphic 
units : Wilson, John A., 2. 

STREAM CAPTURB. See also Drainage 
changes. 

Arkansas, Arkansas River : Quinn, J. H., 
1. 

British Columbia, Trutch Creek : Bar­
ton, R. H. 

Jamaica, Cane River, diversion by tun­
nel : Zans, V. A., 4. 

Oklahoma, Canadian River, Pleistocene: 
Fay, R. 0., 3. 

Virginia, Blue RidgP Upland, New River 
and Roanoke River basins: 
Dietrich, R. V. 

STREAMS. See also Drainage patterns; 
Rivers. 

Anastomosing channel patterns, climate 
interpretation: Garner, H. F. 

Bed load and entrenchment: Quinn, 
J.H.,3. 

Braiding, mechanics, time-lapse photog­
raphy : Fahnestock, R. K. 

Channels, size and shape controls in 
sand, experimental: Wolman, 
M.G.,2. 

Stability of form: Shuuts, S., 1. 
Crossbedding, origin, meandering and 

braided : Wright, M. D. 
Drainage basins, hypsometric analysis : 

Strahler, A. N., 1. 
Erosion, analytical model : Culling, 

W.E.H. 
Erosion factors, cohesive bank: Wol­

man, M. G., 1. 
Flow around bends, erosion and deposi· 

tion : Braden, G. E., 2. 
Low-order, longitudinal profiles in small 

drainage basins, quantitative 
analysis : Broscoe, A. J ., 1. 

Pennsylvania, Beaverdam Run, flood 
plain : Lattman, L. H., 2. 

Sediment load and bed configuration, 
effects on friction factor, expert• 
mental: Vanont, V. A. 

Talweg stabtlity, curved channels: 
Shulits, S., 2. 

United States, landscapes: Shimer, 
J.A. 

Utah, White Canyon area, Shinarump 
braided channel system, uranifer­
ous: Johnson, H. S., Jr., 3, 
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STttEAMS-Continued 
Washington, channeled scablands: 

Bretz, J H., 1. 
STB.OMATOPOROIDEA, Utah, Guilmette lime­

stone, Devonian: Gould, F. D. 
STRONTIUM. See also Elements. 

Resources : Schreck, A. E. 
STRUCTUB.AL GEOLOGY. For areal, see sub­

heading Physical geology under 
the states and countries. See 
also Physical geology. 

Angular relations of lines and planes, 
solutions to problems : Higgs, 
D. v .. 1. 

Basins, nonfolded, statistical analysis, 
mobility characteristics : Fair­
bridge, R. W. 

Cross folding, theoretical and experi­
mental : Bhattacharji, S. 

Cryptoexplosion structures, volcanic vs. 
meteorite-impact origin : Dietz, 
R. S., 2. 

Deformation lamellae in quartz, orien­
tation cf. regional strain axes: 
Naha, K. 

En echelon folding: Campbell, James D. 
Exploration methods, textbook: 

Badgley, P. C. 
Folds, nonparallel, classification, de­

lineation, arid measurement: 
Mertle, J. B., Jr., 1. 

Fractures in sedimentary rocks, origin: 
Kelley, V. C., 1. 

Jointing, columnar, quantitative study: 
Beard, C. N. 

Large strain analysis: Brace, W. F. 
North America, tectonic evolution : 

King, P. B. 
Pacific Ocean : Menard, H. W., Jr., 2. 
Spherical trigonometry, numerical solu­

tions: Higgs, D. V., 1. 
Stereographic net, graphical solutions : 

Higgs, D. V., 1. 
Structure analysis, vertical displace­

ment of homogeneous rock layer : 
Sanford, A. R. 

Subsurface, three-dimensional determi­
nation of seismic reflection and 
refraction points, nomographic : 
Olhovich, V. A. 

STRUCTURAL MAPS. See Maps, Miscella­
neous, Structure contour, Tec­
tonic. 

STUDY AND TEACHING. See also Textbooks. 
College elementary course, problems: 

Hagner, A. F., 1. 
Communication course for colle~e geol-

ogy students, recommended: 
Hough, J. L., 1. 

Crystallography, laboratory manual: 
Tunell, G. 

Earth science, study course, New York 
secondary schools: N.Y. State 
B u r . Secondary Curriculum 
i>evel. 

STUDY AND TlllACHING--Continued 
Earth and space science, teaching 

guide : Moss, J. H. 
Field mapping, basic courses, inexpen­

sive compass and clinometer : 
Norton, M. F., 1. 

Field-work aids, construction: Crosby, 
G. W., 1. 

Geologic language, simplification : 
Weller, J. M., 2. 

Geologic training, student's responsi· 
bility: Wilson, James A. 

Geologists, thinking patterns: ElUson, 
S. P., Jr. 

Geology, linguistic background: Hol­
land, F. D., Jr., 2. 

Stochastic terms, definitions : Brown, 
B.W. 

Geology curriculum, undergraduate 
majors : Proctor, P. D., 5. 

Geology-geophysics students in colleges, 
survey, scholarships: Henderson, 
B. C. 

Historical geology, Bryn Mawr College: 
Dryden, A. L., Jr., 2. 

Lafayette College: Beerbower, J. R., 
2. 

Rensselaer Polytechnic Institute : 
LaFleur, R. G. 

United States, southeastern, labora­
tory manual: Connell, J. F. L., 1. 

Marine geology, needed course: Yal· 
kovsky, R., 2. 

Mineralogy, laboratory manual of crys­
tallography : Tunell, G. 

Optical, lsogyrometer: Travis, R. B. 
Paleontology, laboratory manual: Con­

nell, J. F. L., 1. 
Recent developments : Langenheim, 

R. L., Jr., 2. 
Pennsylvania publlc schools, earth and 

space science, teaching guide: 
Moss, J. H. 

Physical geology, laboratory manual: 
Ireland, H. A., 1 ; Zumberge, 
J. H., 1. 

Student report writing, need for im­
provement: Agnew, A. F., 2. 

University level, major problems of 
teacher: Behre, C. H., Jr., 2. 

University of Illinois Summer Insti­
tutes, teacher reactions: Hagner, 
A. F., 1. 

STYLOLITES. 
Origin, clay role : Niteckl, M. H. 

Solution-pressure mechanism: Brown, 
W.W.M. 

Clay role: Weyl, P. K., 2. 
Sandstones, permeable, clay-coated: 

Heald, M. T., 1. 
Vertical, fault origin, dolomitic lime­

stone, Virginia: Cooper, B. N., 1. 
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SUBMARINE GEOLOGY. 
Abyssal erosion and sedimentation: 

Heezen, B. C., 3. 
Alaska, Chukchi shelf, Ogotoruk sub­

marine valley area : Scholl, D. 
w., 2. 

Delarof and westernmost Andreanof 
Islands: Fraser, G. D., 1. 

Arctic Ocean, additional work, sugges­
tions : Hanna, G. D. 

Geophysical studies: Crary, A. P. 
Atlantic Ocean, abyssal hills, plains, 

and seamounts: Heezen, B. C., 2. 
:Mid-Atlantic Ridge: Heezen, B. C., 2. 
Physiographic regions and provinces : 

Heezen, B. C., 2. 
Bahamas, Great Bahama Bank: Newell, 

N.D., 4. 
Bathyal and abyssal zones, sediments, 

depositional environments: Carr, 
D. D. 

California, San Pedro and Santa Mon­
-ica basins, sedimentation, tur­
bidity currents: Gorsline, D. S. 

Santa Catalina Island, topography 
and sediments: McGlasson, R. H. 

Santa Monica Bay, Foraminifera, 
ecologic factors: Zalesny, E. R. 

Southern, continental borderland: 
Emery, K. 0. 

Crustal structure of continental 
borderland, seismic refraction : 
Shor, G. G., Jr., 1. 

Diving geologists : Tanner, W. F., Jr., 6. 
Sedimentation studies: Vause, J. E., 

Jr. 
Diving techniques : Benson, R. H., 1. 
Florida, Port St. Joe-Apalachee Bay, 

nearshore: Tanner, W. F., Jr., 6. 
Gulf of Mexico, Bay of Campeche : 

Creager, J. S. 
Florida continental slope, topog­

raphy: Jordan, G. F. 
Pinnacles, salt-dome origin : Goedicke, 

T.R.E. 
Manganese nodules, occurrence : Mero, 

J. L., 1. 
Mexico, Arrecife Alacran, Banco de 

Campeche: Kornicker, L. S., 1. 
Midoceanic ridge system, Arctic basin 

section : Heeze:ri., B. C., 5. 
Ocean basins, abyssal plains and archi­

pelagic aprons, origin : Menard, 
H. W., Jr., 1. 

Structure, and continental drift: Bee­
zen, B. C., 1. 

Olistostromes intercalated in normal 
sediments: Bucher, W. H., 1. 

Pacific Ocean, minor lineations, relation 
to island arcs and fracture zones : 
Menard, H. W., Jr., 3. 

Structures and tectonic history: Men­
ard, H. W., Jr., 2. 

Popular account: Shepard, F. P., 1. 
Sediment sampling: Benson, R. H .• 1. 

SUBMARINE GEOLOGY-Continued 
Sediments, analysis, methods: Barnes, 

Harold. 
Deep-sea, thickness and consolidation, 

seismic surveys : liamUton, E. L. 
Slides, resemblance to tillite: Dott, R. 

H.,Jr.,2. 
Subaerial exposure evidence on ocean 

floor : Landes, K. K., 3. 
Texas, Yoakum area, Wilcox intraforma­

tional canyon, Eocene : Hoyt, 
w.v. 

Topographic highs synchronous with pe­
troliferous sedimentation : Schol­
ten, R. 

Unconformities, ocean-current acour: 
Heezen, B. C., 4. 

Turbidite sequences : Crook, K. A. 
w.,2. 

SUBSIDENCE. See also Changes of level. 
California, Fresno County, compaction 

of alluvial-fan deposits : Bull, 
W.B. 

Long Beach Harbor area : Berbower, 
R.F. 

San Joaquin Valley: Small, J. B. 
Consolidation tests: Gibbs, H. J. 

Colorado, Creede caldera : Steven, T. A. 
Georgia, Savannah area, decline in 

artesian head : Davis, G. H., 2. 
Louisiana, Mississippi delta, recent: 

Welder, F. A. 
Pacific atolls, reef thickness : Wiens, 

H.J. 
Subaerial exposure evidence on ocean 

floor : Landes, K. K., 3. 
Texas, Galveston-Houaton area : Small, 

J.B. 
Gulf coast, upper, ground-water with­

drawal: Winslow, A. G. 
SuLFIDES. See also Galena ; Lead ; Metallic 

minerals ; Pyrite ; Sphalerite ; 
Zinc. 

Alabama, Coastal Plain, pyrite and mar­
casite, origin : Pallister, H. D. 

Canada, ore bodies, metal ratios : Wilson, 
H.D.B. 

Selenium content: Hawley, J. E. 
Chalcopyrite, resistivity cf. temperature 

measurements : Frueh, A. J ., 
Jr., 2. 

Chalcopyrite and sphalerite, trace ele­
ments, geographic distribution, 
metallogenic provinces : Burn­
ham, C. W., 2. 

Colorado, Gilman district, depth, origin : 
Lovering, T. G., 1. 

Colorado Plateau, galena-clausthalite 
solid-solution series : Coleman, 
R. G., 1. 

Conformable and orthomagmatie de­
posits ef. vein : Stanton, R. L., 2. 

Copper, experimental investigations, 
high temperature: Meikle, B. K. 

Crystal structure, galena-gratonite in­
tergrowth : Hellner, E. E. 
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SULFIDES-Continued 
Electrochemistry of self-potential in ore 

bodies: Sa to, M., 1. 
Electromagnetic prospecting: Salt, D. J. 
Illinois, Union County, northern: 

Desborough, G. A., 1. 
Massive deposits, banding, origin: Wat­

son, K. D. 
Origin : Gunning, H. C. ; Sullivan, C. 

J.,3. 
Symposium : Gill, J. E., 1. 

Mexico, Naica mining district, Chi­
huahua: Stone, J. G., 2d. 

Santa Barbara district, Chihuahua, 
veins: Scott, J. B. 

Mississippi Valley, upper, lead-zinc 
district: Heyl, A. V., Jr., 1. 

Mississippi Valley type deposits, hydro­
thermal origin : Behre, C. H., 
Jr., 1. 

New Brunswick, Bathurst-Newcastle 
area, origin : Tupper, W. 1\I. 

Brunswick Mining and Smelting ore 
bodies: Stanton, R. L., 3. 

Heath Steele deposits, origin, sulfur 
isotopes: Dechow, E. W. C. 

Origin: Benson, David G. 
New Mexico, Lone Star deposit: Lustig, 

L. K. 
New York, Summitville and Ellenville 

ore bodies, origin, isotope ratios : 
Friedman, J. D., 2. 

North Carolina, Ore Knob deposit: 
Kerstein, D. S., Jr. 

Northwest Territori~s, Yellowknife 
area, isotope distribution: Wan­
less, R. K. 

Nova Scotia, Mindamar mine, band­
ing, origin: Watson, K. D. 

Ontario, Falconbridge Township, Sud­
bury district: Thomson, J. E., 1. 

Gripp Lake area : Langford, F. F. 
McKim mine, Sudbury district: 

Clarke, A. 1\!£. 
Manitouwadge area: Timms, P. D. 
Samreid Lake area: Friedman, G. 

M., 3. 
Ore genesis, heavy-metals transport at 

low temperatures: Barton, P. 
B., Jr., 2. 

Source-bed concept : Knight, C. L. 
Origin, experimental studies: Mac­

Dougall, J. F. 
Oxidation, electrochemical study: Sato, 

M., 2. 
Pyrite-marcasite relation: Pabst, A., 3. 
Pyrite-vaesite phase relations: Clark, 

L.A. 
Pyrrhotite-pyrite equilibrium: Arnold, 

R. G. 
Quebec, Chibougamau area: Precam­

brian. 
East Sullivan deposit : Assad, R. J. 
Eastern Metals mine, Montmagny 

County, copper-nickel: Pollock, 
D. W. T., 2. 

SULFIDEs-Continued 
Quebec-Continued 

Hazeur-Druillettes area : Deland, 
A. N. 

Mattagamt Lake area: Latullppe, M. 
Rapid-cooling experiments : Lyon, R. 

J.P., 2. 
Saskatchewan, northern, with peg­

matites: Byers, A. R., 2. 
Solid diffusion and volatility: Gill, J. 

E., 2. 
Solubility in water, determination: 

Relly, B. H. 
High temperatures: Ems, A. J., 4. 
Transport of ore metals : Czamanske, 

G. K. 
Systems, Ag2S-Bi2Sa-PbS: Van Hook, 

H.J. 
Chemical potential of sulfur, deter­

mination, electrum-tarnish meth· 
od: Barton, P. B., Jr., 3. 

Fe-S, pyrite stability : Kullerud, G., 2. 
Geologic thermometers: Kullerud, G., 

1. 
Ni-As-S : Yund, R. A. 
Ni-S : Kullerud, G., 3. 

Tennessee, eastern : 1\Iaher, S. W. 
Utah, Park City mining district: Wil­

son, Clark L. 
Vermont, Elizabeth copper mine: 

Howard, P. F. 
Zinc and cadmium, structure : Smith, 

F. G.,l. 
SULFUR. 

Alberta, Panther dome area, hydrogen 
sulfide, possibilities : Hunt, C. 
w., 2. 

Isotope ratios, variations In hydro­
thermal ore deposits : Jensen, M. 
L.,l. 

Isotopic fractionation in geochemical 
processes: Ault, W. U., 1. 

Isotopic geochemistry : Ault, W. U., 2. 
Mexico, San Rafael mine, San Luis 

Potosi, origin : Gonzalez Reyna, 
J., 1. 

Mineralizing solutions, ore deposition : 
Butler, B. S. 

SURVEYS. 
Canada Geological Survey, helicopter 

operations: Canada G. S., 64. 
Hayden Survey: Howell, J. V., 3. 
South Carolina Geological Survey, 

history: Johnson, H. S., Jr., 5. 
U. S. Geological Survey, history, ad­

vancement of geology in public 
service: Nolan, T. B. 

Reports and maps in open files: Weld, 
B.A. 

SYMPOSIUMS. 
Arkansas, Ouachita Mts. : Cline, L. 

M., 1. 
Canadian exploration techniques : Hus­

ton, C. C. 
Clays and clay minerals, conference : 

Swineford, A., 1. 
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SYMPOSIUMS-Continued SYSTEMS-Continued 

Colorado, Cretaceous: Rocky Mtn. As­
soc. Geologists. 

Continuous velocity logging: Okla. 
Geophys. Soc. 

Geology applied to highway engineer­
ing : Ga. Inst. Technology. 

Glacier ice, physics of movement : In­
ternat. Geod. Geophys. Union 
Assoc. Sci. Hydrology. 

Kansas, geophysical investigations: 
Hambleton, W. W., 1. 

Oklahoma, Ouachita Mts. : Cline, L. 
M., 1. 

Southern, petroleum geology : Ard­
more Geol. Soc. 

Ore deposits, exploration, saturation 
prospecting : Canadian Inst. 
Mining and Metallurgy. 

Paleontology, 1908-58: Stumm, E. C. 
Rock bursts in coal mines: Spindler, 

G. R. 
Rock mechanics : Colo. School Mines. 
Rocky Mtn. Trench: Holland, S. S. 
Silica in sediments: Ireland, H. A., 2. 
Stratigraphic classification and corre-

lation: Bell, W. C., 1. 
Subsurface geology, Mississippian, 

midcontinent: Moore, C. A. 
Sulfide deposits, massive, origin : Gill, 

J. E., 1. 
Texas, Edwards limestone : Lozo, F. 

E.,1. 
Southwestern, oil recovery: Texas 

Petroleum Research Comm. 
West Virginia, Wood County deep well: 

Woodward, H. P., 2. 
SYNCLINES. See also Folding; Geosynclines. 

Manitoba, Island Lake series, Precam-
brian : Quinn, H. A. 

Quebec, Berry Mtn. : Carbonneau, C. 
Utah, central : Utah Geol. Soc. 
Wisconsin, Baraboo, gravity survey: 

Hinze, W. J., 1. 
SYNTHETIC MINERALS. See Artificial 

minerals. 
SYSTEMS. 

Ag2S-Bi2ScPbS: Van Hook, H. J. 
Albite, low- and high-temperature: Fer­

guson, R. B., 1. 
Albite-nepheline-water: Saba, P., 2. 
Albite-water-carbon dioxide and Ab70-

0r30-water-carbon dioxide, melt­
ing: Wyllie, P. J., 5. 

Al20s-H20, high temperatures and pres­
sures: Kennedy, G. C., 1. 

Amphiboles, hydrothermal investiga­
tions: Boyd, F. R., 1. 

Analcite-jadeite phase boundary : Fyfe, 
W. S., 2. 

Ba0·2Si0,._2Ba0·3St0.~~ : Roth, R. S., 2. 
Ca;Al3 (Si04 ) 8-G<IaFe2 (Fe04 ) 1 : Geller, 

s., 4. 
Ca8~(S104)cY1Fe3(Fe04) 1 : Geller, 

8.,4. 

CaC08-COcliaO, solubility : Ellis, A. 
J., 3. 

CaCOa-MgCOa-FeCOa, join CaMg-
(C08):cCaFe(C08)2: Rosenberg, 
P.E. 

CaCOs-MgCOa-MnC08: Goldsmith, J. 
R.,2. 

Calcite-dolomite in sea water: Kramer, 
J.R. 

CaQ-Al10a-SiO~t mullite-c o r u n d u m 
boundary : Aramaki, S., 1. 

CaQ-C02-H20 : Wyllie, P. J., 2, 3. 
Calcite-portlandite join: Wyllie, P. J., 

6. 
CaO-FeO-F~08-Si02 : Phillips, B. 
Ca0-H20, melting of portlandite: Wyl­

lie, P. J., 4. 
Ca0-Mg0-Alz08-Si02, grossularite-pyrope 

join : Chinner, G. A. 
Ca0-Si02-H20 : Dent Glasser, L. S. 
Ca0-V20 5-H20: Marvin, R. F. 
Carbonates : Goldsmith, J. R., 1. 
Clay minerals-carbonates, relations in 

marine sediments and rocks : Zen, 
E-an,2. 

Clays and ceramic materials : Searle, 
A. B. 

C02-~0, solubility at high tempera­
tures: Ellis, A. J., 1. 

Crystallization, interfacial free energy: 
DeVore, G. W., 2. 

Cu-Fe-S-0: McKinstry, H. E. 
Cu2S-Fe30 4 : MacDougall, J. F. 
Cu2S-FeS : MacDougall, J. F. 
Fe-Ni-S, iron meteorites, phase equUib­

ria: Clark, S. P., Jr., 2. 
Fe-S, pyrite stability : Kullerud, G., 2. 
Fe-Si-0-H, redox reactions in meta­

morphism: Eugster, H. P., 1. 
Fe2Ge04-Fe2Si04 : Ringwood, A. E., 3. 

Olivine-spinel inversion: Ringwood, 
A. E.,2. 

Fe0-Fe20 8-Si02, oxygen pressure in 
crystallization of magma: Os­
born, E. F. 

Fe20 8-Fe30 4 : Basta, E. z. 
Fe:P3-H20, hematite-goethite boundary: 

Schmalz, R. F. 
Fe20 3-Ti02, subsolidus: Karkhanavala, 

M.D.,l. 
Fe30 4--y-FeTi08 : Basta, E. Z. 
FeS-ZnS, geologic thermometer, unit-cell 

edge: Skinner, B. J., 1. 
Forsterite-diopside-silica-albite, join 

protoenstatlte- diopside -albite: 
Schairer, J. F. 

Ge02-Si02 : Dachille, F., 3. 
Gneiss, coexisting mineral phases : 

Kretz, R. A. 
Granite-water-carbon dioxide, melting: 

Wyll1e, P. J., 5. 
Green River formation, mineral assem­

blages, reactions: Milton, C., 1. 
Ilmenite-hematite, spin arrangement: 

Shirane, G. 
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SYSTEMS-Continued 
Iron oxide-Cr208-Si02 : Muan, A., 3. 
Iron oxide-titanium oxide: Mac Chesney, 

J. B., 1, 2. 
Kaolinite-mullite: Brindley, G. W., 3. 
K20-Al20 8-Si02-H20: Remley, J. J. 
K20+N~O-Al203-Si02-H20: Hurst, V. J., 

1. 
Lime- alumina- silica- water, zeolites: 

Buckner, D. A. 
Lime-magnesia-silica-C02: Walter, L. S., 

2. 
Manganese oxide-silica : Muan, A., 1, 2. 
Metamorphic, reactions and facies for­

mation: Fyfe, W. S., 1. 
Mg2Ge04-Mg2Si04 : Dachille, F., 1, 3; 

Ringwood, A. E., 3. 
Mg0-Al20 8-Si02, mullite - corundum 

boundary : Aramaki, S., 1. 
Mg0-Fe0-Fe20 3-Si02, oxygen pressure in 

crystallization of magma: Os­
born, E. F. 

Mg0-Ge02, cf. silicate system: Robbins, 
C.R. 

Mn8A~(Si04) 8-Y8Fe2 (Fe04 ) 8 : Geller, S., 
4. 

Mn-0-0H : Klingsberg, C. 
Na2B40 7-H20, cf. natural borate · de-

posits : Christ, C. L., 3. 
NaCl-H20 : Walter, L. S., 3. 
NRaC03-NaHC03-C02-H20: Ellis, A. J., 2. 
Na20-Al20 3-Si02 , role of beta alumina : 

Pablo-Galan, L. de. 
Na3P04-CaCOs-H20 : Ames, L. L., Jr., 2. 
Ni-As-S : Yund, R. A. 
Ni2Ge04-Mg2Si04 : Ringwood, A. E., 1. 
Ni-S: Kullerud, G., 3. 
Ore solutions, temperature-fugacity re­

lations of 0, S, and C02 : Hol­
land, H. D. 

Pyrrhotite-pyrite : Arnold, R. G. 
Quartz-calcite-water, oxygen-isotope ra­

tio : Epstein, S., 1. 
Silica-structure phases: Dacbille, F., 2. 
Silicate, solid, intergranular diffusion, 

iron in forsterite : Naughton, 
J. J. 

Silicates, differentiation under stress: 
Bennington, K. 0. 

Melt systems: Roedder, E. W., 2. 
Si02-H20: Kennedy, G. C., 3. 
Sulfide, chemical potential of sulfur, 

determination, electrum-tarnish 
method: Barton, P. B., Jr., 3. 

Sulfides, geologic thermometers : Kul-
lerud, G., 1. 

Th02-Si02 : Harris, L. A. 
Uranium-vanadium: Garrels, R. M., 2. 
ZnS-FeS-MnS: Skinner, B. J., 2. 
ZnS-H2S-H20 : Barnes, H. L., 3. 

TECHNIQUE. 
Apparatus. 

Airborne gravity meter: Lundberg, 
H. T. F. 

Asymmetric vibrators for mineral sep­
aration : Faul, H., 1. 

TECHNIQUm-Continued 
Apparatus-Continued 

Autoclave in spectrometer diffraction 
unit : Droste, J. B., 2. 

Berylometer: Brownell, G. M. 
Calibration sights for X-ray powder 

camera: Donnay, G. 
Calorimeter, portable, measuring heat 

flow in steaming ground : Bense­
man, R. F. 

Compass and clinometer, inexpensive, 
for basic courses : Norton, M. 
F., 1. 

Continuous velocity logger: Hammond, 
J. w. 

Core sampler, portable, for lake de­
posits : Smith, A. J. 

Detonation gun for marine seismic ex­
ploration: McDonal, F. J. 

Differential thermal analysis, sample 
bolder-external thermocouple: 
Fitch, J. L. 

Dipmeter-log strike and dip calculator: 
Braun, T. H. 

Electric logging tool on drill stem : 
Chaney, P. E. 

Electromagnetic exploration, 1 o o p 
frame : Koffman, A. A. 

Elutriating tube, mineral separation by 
specific gravity: Frost, I. C. 

Field-work aids, construction: Crosby, 
G. w.,1. 

Fluorescent X-ray spectrographic 
probe: Thatcher, J. W. 

Graphic locator: Varnes, D. J. 
Isogyrometer: Travis, R. B. 
Jacob staff: Robinson, G. D., 2. 
Mineral phosphorescence, machine for 

observation: Mullings, W. M. 
Multiple pipetting device, rock analysis : 

'Shapiro, L. 
Needle probe for measuring thermal 

conductivity : Von Herzen, R., 2. 
Neutron detector, beryllium, labora­

tory: Cantwell, T. 
Gamma-ray, beryllium exploration: 

Moyd, L. S. 
Ore microscope and microphotometer : 

Cameron, E. N. 
Photomultiplier photometer for quartz­

grain orientation: Pierson, A. 
L., 3d. 

Refractive-index determination, high­
dispersion media, direct-reading 
charts to eliminate Hartmann 
Nets: Watkins, J. S., Jr. 

Universal-stage accessory: Wilcox, 
Ray E., 2. 

Rock compass: Bidgood, D. E. T. 
Sample splitter, microscopic material: 

Skolnick, H., 2. 
Slotted cone, laboratory use: Flana­

gan, F. J. 
Scintillation counters: Vaughn, W. 

w., 1. 
Drill-core scanner: Vaughn, W. W., 2. 
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Apparatus-Continued 
Seismic cross-section plotter, resolved 

time in steeply dipping areas : Oil 
and Gas Jour., 3. 

Seismographs, fused-quartz extensome­
ters: Benioff, V. H. 

Refraction, portable: Stam, J. C. 
Sound-reflection protiler, continuous, 

marine : Officer, C. B., Jr., 2. 
Spindle stage, indexes of refraction, 

determination: Wilcox, Ray E., 3. 
Subbottom depth recorder : Beckmann, 

w.c. 
Thermoluminescence measurement : 

Lewis, D. R. 
Till-fabric rack: MacClintock, P., 2. 
Time-lapse camera, slow-acting geologic 

processes : Miller, R. D., 2. 
Ultrasonic appliances, fossil recovery 

and sediment disaggregation: 
Lintz, J., Jr. 

Wolfe goniometer, polarizing adapter: 
Wolfe, C. W.,l. 

X-ray microscopy and photomicrog­
raphy, for Foraminifera: Hoop­
er,K. 

Geochemical. 
Biotite, potassium determination, neu­

tron activation: Winchester, J. 
w., 1. 

Bituminous shale and lignite, determina­
tion of elements: O'Neil, R. L. 

Calcite and dolomite, quantitative mano­
metric determination, soils and 
limestones: Skinner, S. I. 1\I. 

Calcium, in phosphate, carbonate, sili­
cate rocks, flame-photometric: 
Kramer, H. 

Carbonate rocks, calcium and mag­
nesium, automatic spectrophoto­
metric titration : Malmstadt, H. 
v. 

Chattanooga shale, organic matter, 
ozonolysis: Leonard, J. T. 

Chlorine determination, silicate rocks: 
Peck, L. C. 

Chromite analysis, rapid: Dinnin, J. I. 
Cobalt, neutron-activation analysis: 

Carr, M. H. 
Colorimetric standards, plastic: Hawk­

ins, D. B., 1. 
Copper, field determination, rubeanic 

acid: Warren, H. V., 1. 
Readily extractable from intrusive 

rocks: Warren, H. V., 3. 
Trace, in soil: Canney, F. C., 2. 

Copper-lead-zinc prospecting, laboratory 
methods : Gilbert, M. A. 

Element abundance, estimating, earth's 
crust : Fleischer, M., 2. 

Germanium, in coal, spectrographic 
analysis : Schleicher, J. A., 1. 

In coal ash, spectrographic and wet 
chemical methods: Corey, R. C. 

TECHNIQUm--Con tin ned 
Geochemical-Continued 

Heavy-metal exploration, lake-bottom 
sampling through ice : Read, 
W.F. 

Hydrous minerals, dissociation pres­
sures, measurement by thermis­
tors: Wayman, C. H. 

Marl, rapid analysis : Goldich, S. S., 2. 
Meteorites, radioactivatlon analysis: 

Reed, G. W., Jr., 1. 
Stone, radiochemical, neutron activa­

tion: Bate, G. L.; Ehmann, W. D. 
Minerals, analysis : Mexico Com. Fomen· 

to Min. 
Minerals for dating, separation, as:ym 

metric vibrators: Faul, H., 1. 
Oil-fl.eld brines, iodides and bromides, 

spectrophotometric : Collins, A. 
G., 1. 

Potassium determination: Collins, A. 
G.,2. 

Oxygen-isotope ratio, application to 
paleotemperatures and petrolo­
gy : Epstein, S., 1. 

Potassium and argon liberation fr,)m 
minerals : Ozima, M. 

Prospecting: Hawkes, H. E., Jr. ; Yard­
ley, D. H., 2. 

Popular account : Solow, H. 
Sedimentary rocks, calculation of min­

eral composition: Imbrie, J., 3. 
Selenium, X-ray spectroscopic analysts : 

Sun, M.-S., 2. 
Silicate systems, phase-diagram deter­

mination: Roedder, E. W., 2 .. 
Soil analysis, X-ray spectrometric: 

Webber, G. R. 
Spectrochemical, X-ray, internal-stand­

ard methods: Adler, I. 
Spectrographic analysis: Schleicher, J. 

A., 2. 
Trace elements, rocks and minerals, 

matrix correction: Hower, J., .Jr. 
X-ray fluorescence : Salmon, M. L. 

Strontium in water, analytical merth­
ods : Horr, C. A. 

Sulfide exploration, Yukon: Chisholm, 
E. 0. 

Sulfide systems, chemical potential of 
sulfur, determination, electrum­
tarnish method : Barton, P. B., 
.Jr., 3. 

Trace-element analysis, neutron activa· 
tion: Winchester, J. W., 2. 

Tungsten, exploration, fusion method : 
Mukherjee, N. R. 

Heavy-mineral concentrates: Theo· 
bald, P. K., Jr., 1. 

Uranium, trace, colorimetric : Seim, H. 
J. 

Traces in zircon, fl.uorimetric: Cut­
titta, F. 

Vana<!ium-calcium spectral line coinci­
dence, effect on vanadium data: 
Shaw, D. M. 
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TECHNIQUE-Continued 
Geologic age determination. 

Beryllium-10: Merrill, J. R. 
Igneous rocks, radiogenic lead : Gott• 

fried, D. 
Lead isotopes, tables for calculation : 

Stieff, L. R., 1. 
Lichenometry, Recent glacier retreat: 

Beschel, R. El. 
Methods, reliability evaluation: Tilton, 

G. R. 
Obsidian artifacts, hydration rates: 

Friedman, I. I. 
Potassium-argon : Elvernden, J. F., 1. 

Liberation from minerals: Ozima, M. 
Radioactive and other methods, evalua­

tion : Cook, M. A. 
Radiocarbon dating: Vries, H. de. 
Radiocarbon-distribution study, isotopic­

ratio fluctuations: Broecker, W. 
s., 5. 

Sedimentary rocks, absolute ages: Kulp, 
J. L., 1. 

Silicates, argon content by neutron ac­
tivation: Armstrong, R. L. 

Till, carbonate-leaching depth: Dret­
manis, A., 2. 

Tree-ring dating, avalanche deposits: 
Heath, J.P. 

Uranium-lead ages, discordant, evalua­
tion : Stieff, L. R., 2. 

X-ray fluorescence spectroscopy, Rb-Sr 
ratio: Herzog, L. F., 2d. 

Zircon, lead loss during fusion : Silver, 
L. T. 

Geophysical. 
Acoustic logs, full spectrum, porosity 

guide : Thurber, C. H. 
Airborne gravity meter: Lundberg, H. 

T. F. 
Beryllium exploration, scintillation 

counter : Brownell, G. M. 
Borehole logging, Lake Superior region : 

Zablocki, C. J. 
Clay prospecting, electrical, self-poten­

tial cf. resistivity : Gross, G. W., 
1, 2. 

Crustal studies, seismic : Richards, T. 
c., 1. 

Electrical, subsurface stratigraphic 
control: Caswell, C. A. 

Electrical resistivity, directional: 
Keller, G. V., 3. 

Subsurface brine concentrations, 
Kansas : O'Connor, R. El. 

Electromagnetic exploration, natural 
earth currents: Garland, G. D., 3. 

Gamma-ray emission of hydrocarbons: 
Walker, R. Y., Jr. 

Gamma-ray logs cf. caliper logs : 
Bunker, C. M. 

Glacial-ice thickness, gravity and seis­
mic: Weber, J. R. 

Glacier thickness and properties, elec­
trical resistivity : Keller, G. V., 6. 

TECHNIQUE-Continued 
GeophysicaZ,.....Continued 

Gravity measurements at sea, contin­
uous from surface ship: Worzel, 
J. L., 2. 

Ground-water exploration: Ackerman, 
E. A. ; Todd, D. K. 

Resistivity: Zoppis Bracci, L., 1. 
Heat-flow measurement at sea, rapid, 

proposed : Bullard, E. C. 
Heat-flow measurement in steaming 

ground : Benseman, R. F. 
Iron exploration, gravity: Hinze, W. J., 

2. 
Log interpretation, charts: Schlumber-

ger Well Surveying Corp. 
Magnetic, AFMAG: Ward, S. H., 2. 
Neutron logging: Youmans, A. H. 
Oil-well logging: Doll, H.-G. 
Radioactive minerals, scintillation coun­

ters: Vaughn, W. W., 1. 
Radioactivity surveying, surface anom­

alies: Crews, W. D. 
Resistivity logs, FoRxo-Guard, discrim­

ination of thin beds: Walker, T. 
Seismic cross-section plotter, resolved 

time in steeply dipping areas : 
Oil and Gas Jour., 3. 

Seismic determination of reflection and 
refraction points, three-dimen­
sional, nomographic : Olhovich, 
V. A. 

Seismic surveying, interpretation prob­
lems, Kansas: Glover, R. H. 

Marine, detonation gun : McDonal, 
F.J. 

Mexico, Faja de Oro: Rockwell, D. W. 
Shallow structures : Rose, R. B. 

Seismic velocity interpretation, shale­
porous limestone reef: Van Sic­
len, D. C. 

Seismogram, stratigraphic: Savit, C. H. 
Seismograph, refraction, portable : Starn, 

J. c. 
Sonic logs: Tixier, M. P. 

Porosity guide: Curry, M. E. 
Sound-reflection profiler, continuous, 

marine : Officer, C. B., Jr., 2. 
Subbottom depth recorder : Beckmann, 

w.c. 
Submarine fractures, displacement meas­

urement: Vacquier, V. 
Sulfide exploration, induced polariza­

tion: Hallof, P. G. 
Sulfides, massive, electromagnetic ex­

plocation: Salt, D. J. 
Thermal-conductivity measurement, 

deep-sea sediments, needle probe : 
Von Herzen, R., 2. 

Uraniferous cores, electrical properties : 
Keller, G. V., 1, 2. 

Velocity logging, continuous: Hammond, 
J. w. 

Continuous, symposium : Okla. Geo­
phys. Soc. 
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TECHNIQUE-Continued 
GeophysicaZ--Con tinned 

Water saturation in petroleum reser­
voirs, sonic and resistivity : Bur­
ton, R. P. 

Mapping. 
Desert-terrain analogs : Van Lopik, J. R. 
Drainage basins, hypsometric analysis : 

Strahler, A. N., 1. 
Formation contacts, locating by dip 

needle : Randall, J. A. 
Graphic locator: Varnes, D. J. 
Helicopter reconnaissance, Canada : 

Canada G. S., 64. 
Landform maps : Raisz, E. J. 
Morphological: Savigear, R. A. G. 
Paleogeographic, popular account : Wil-

liams, E. G., 1. 
Photogrammetric: Kent, B. H. 
Shorelines, terrestrial photogrammetry : 

Pincus, H. J ., 1. 
Mineral ea:ploration. 

Alteration minerals, quantitative: Lyon, 
R.J.P.,3. 

Alteration zones, chlorite identification 
by infrared spectra : Tuddenham, 
W.M. 

Anomalous structure : Abo, A. E., 1. 
Beryllium, neutron detector, gamma­

ray : Moyd, L. S. 
Scintillation counter: Brownell, G. M. 

Canada, symposium : Huston, C. C. 
Colorimetric standards, plastic, geo­

chemical identification in field: 
Hawkins, D. B., 1. 

Copper, field determination, rubeanic 
acid: Warren, H. V., 1. 

Readily extractable from intrusive 
rocks: Warren, H. V., 3. 

Traces in soil: Canney, F. C., 2. 
Copper-lead-zinc, geochemical, labora­

tory methods : Gilbert, M. A. 
Dithlzone colorimetry, use of mineral 

turpentine: Hill, V. G. 
Electromagnetic, loop-frame apparatus : 

Koffman, A. A. 
Fluorescence, drill-core study : Riecker, 

R. E. 
Gamma-ray spectrometer : Mero, J. L., 2. 
Geochemical: Hawkes, H. E., Jr.; 

Yardley, D. H., 2. 
Popular account: Solow, H. 
Smelter contamination: Canney, F. 

c., 1. 
Geophysical : Slichter, L. B., 1, 2. 
Graphite, spectrochemical analysis of 

soil: Dennen, W. H. 
Heavy metals, lake-bottom sampling 

through ice : Read, W. F. 
Iron, gravity: Hinze, W. J., 2. 
Lead, trace content in potassium feld­

spars: Slawson, W. F. 
Lead-zinc, resistivity survey, Missouri, 

Racine-Spurgeon area: Chester, 
J.W. 

TECHNIQUE-Continued 
Mineral ea:ploration--Continued 

Metallic minerals, review: Hoy, R. B. 
Microseismic, magnetostriction and elec­

trostriction in polarized deposits : 
Shneiderov, A. J. 

Nickel, geochemical and biogeochemical : 
Miller, C. Parker. 

Geophysical : Internat. Nickel Co. 
Canada Ltd. Geol. Dept. 

Planning, photogeology role: Hogg, N. 
Radioactive minerals, drill-core scanner : 

Vaughn, W. W., 2. 
Scintillation counters: Vaughn, W. 

w.,1. 
Regional approach: Jerome, S. E., 1. 
Saturation prOtspecting: Riley, C. 

Geochemical: Warren, H. V., 2. 
Geophysical : Smellie, D. W. 
Symposium : Canadian Inst. Mining 

and Metallurgy. 
Soil analysis, X-ray spectrometric: Web­

ber, G. R. 
Spectrographic analysis, X-ray fluores­

cence : Salmon, M. L. 
Structural analysis and interpretation : 

Badgley, P. c. 
Sulfides, induced polarization: Hallof, 

P. G. 
Massive, electromagnetic: Salt, D. J. 

Tin-placer sampling, Alaska: Mulligan, 
J. J., 2. 

Trace elements, multiple distribution, 
statistical : Tennant, C. B. 

Tungsten, heavy-mineral concentrates, 
geochemical: Theobald, P. K., 
Jr., 1. 

Uranium, directional-resistivity trends : 
Keller, G. V., 3. 

Electric logging: Keller, G. V., 2. 
Radon concentration in drill holes, 

meteorological influence : Tanner, 
A.B. 

Zinc, heavy-mineral concentrates, geo­
chemical : Theobald, P. K., Jr., 2. 

Mineralogic. 
Absorption and pleochroism in crystals : 

Mandarino, J. A., 1. 
Alteration minerals: Lyon, R. J. P., 3. 
Analcite, structure, temperatures of 

formation: Burley, B. J. 
Bournonite, structure filming: Mlllman, 

A. P. 
Carbonates, dltrerentlal staining: Fried· 

man, G. M., 2. 
Chemical analysis : M~xico Com. Fo­

mento Min. 
Clay minerals, analysis procedure, U.S. 

Geological Survey: Hathaway, 
J. c., 1. 

Identification: Grim, R. E. 
Clay minerals and ceramic materials, 

electron microscopy: Comer, J. J. 
Cla7-mlneral dispersion reagent, aUt· 

sto:Res: Revea, W. D. 



572 BIBLIOGRAPHY OF NORTH AMEIUOAN GEOLOGY, 19 59 

TECHNIQUlll-Continued 
M ineralogio-Contin ned 

Clay-mineral studies, X-ray diffractom­
eter, wide-range allnement: Kit­
trick, J. A. 

Crystallographic orientation of syn­
thetic boules: Wolfe, C. W., 1. 

Crystal-structure models, polyhedral, 
construction: Zoltai, T., 1. 

Differential thermal analysis : Smith, 
D. S. 

Feldspar, K 20 determination, X-ray 
emission cf. flame photometer : 
Emerson, D. 0., 1. 

Fluorescent X-ray spectrographic probe : 
Thatcher, J. W. 

Formic acid for rock etching, popular ac­
count: Kirkby, R. A., 2. 

Heavy-liquid separation of minerals, 
new diluent: Meyrowitz, R. 

Lattice constants from Weissenberg pat­
terns : Christ, C. L., 1 ; Pabst, 
A., 1. 

Montmorillonite expansibility tests, po­
lar liquids, solvating ability : 
Johns, W. D., 1. 

Nuclear emulsion, radioactivity detec­
tion, laboratory: Hamilton, E. I. 

Olivines, forsteritic, optic axial angles, 
discrepancies: Wyllie, P. J., 1. 

Optical, textbook: Kerr, P. F., 2. 
Ore microscopy : Cameron, E. N. 
Ore minerals, microscopic study with 

transmitted infrared : Mahrholz, 
W.W.E. 

Phosphorescence excluding fluorescence, 
observation apparatus: Mullings, 
W.M. 

Plagioclase identification, fusion: Daw­
son, K. R. 

Pyrite, polishing method, minimum de­
formation: Stanton, R. L., 1. 

Pyroxene crystals, oriented-inclusion 
identification : Bown, M. G. 

Quartz, directional grinding hardness, 
peripheral grinding : Denning, 
R.M.,l. 

Refractive-index determination, high­
dispersion media, direct-reading 
charts to ellmina te Hartmann 
Nets: Watkins, J. S., Jr. 

Spindle stage : Wilcox, Ray E., 3. 
Three principal, universal stage : Wil­

cox, Ray E., 2. 
Sand and silt, analysis : Dell, C. I., 1. 
Selenite, birefringence measurements: 

Jeppesen, M. A. 
Soil-genesis studies: White, Joe L. 
Soils, X-ray methods: Brydon, J. E., 1. 
Specific-gravity determination, minute 

grains, microscope tilting: Shaub, 
B.M., 1. 

Specific-gravity separation of minerals, 
elutriating tube: Frost, I. C. 

Sulfide inelusions, minute, electron­
probe analysis: Birks, L. S., Jr. 

TECHNIQUE--Continued 
Mineralogic-Continued 

Sulfides, solubility in water, determina­
tion : Relly, B. H. 

Vanadium minerals, electron diffraction: 
Ross, M., 1. 

X-ray fluorescence analysis: Wood, R. E. 
X-ray studies, indexing powder lines, 

sine table: Donnay, J.D. H., 1. 
Miscellaneous. 

Coastal development, evidence from pre­
historic settlements : Mcintire, 
W.G. 

Engineering geology, highway cuts, sub­
surface exploration, evaluation of 
machines : Shurig, D. G. 

Seismic refraction, shallow : Rose, 
R.B. 

Faults, net-slip determination: Crowell, 
J. c.,2. 

Folds, nonparallel, classification, deline­
ation, and measurement: Mertle, 
J. B., Jr., 1. 

Formation water, chloride determina­
tion: Swarzenski, W. V., 1. 

Gas analysis, radon and helium in na­
tural gas : Sakakura, A. Y. 

Geologic structures, analysis, vertical 
displacement of homogeneous 
rock layer : Sanford, A. R. 

Geomorphology, desert-terrain analogs, 
mapping: Van Lopik, J. R. 

Profile analysis, departure from 
Gaussian distribution : Tanner, 
W. F., Jr., 2. 

Ground-water exploration: Ackerman, 
E. A. 

Hypsometric analysis, drainage basins : 
Strahler, A. N., 1. 

Ice-tunnel deformation, grid measure­
ment: Butkovich, T. R., 3. 

Muskeg, measurement of bearing 
strength, relation to drainage : 
Radforth, N. W., 1. 

Oriented rock specimens, collection by 
rock compass: Bidgood, D. E. T. 

Relief description, development of sur­
face : Zaborski, B. 

Sand-movement tracing, irradiated 
quartz : Inman, D. L. 

Spherical trigonometry and stereo­
graphic net, geologic applica­
tions: Higgs, D. V., 1. 

Submarine geology, diving: Tanner, W. 
F., Jr., 6; Vause, J. E., Jr. 

Subsurface structures, three-dimensional 
determination of seismic reflec­
tion and refraction points, nomo­
graphic: Olhovich, V. A. 

Terrain analysis, dominant features, 
measurement : Thompson, W. F. 

Elevation distribution, zigzag curves : 
Tanner, W. F., Jr., 7. 

Trend-surface analysis, contour maps : 
Krumbein, W. C., 1. 
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TECHNIQUE-Con tinned 
Miscellaneous-Continued 

Volume estimates from contours: 
Hughes, R. J ., Jr. 

Well cuttings, examination: Castillo 
Tejero, C. 

Paleontologic. 
Conodonts, study and sketching : Elias, 

M.K.,1. 
Echinoid calcite, crystallographic orien­

tation: Raup, D. M., 1. 
Foraminifera, thin-section grinding : 

Morkhoven, F. P. C. M. van. 
X-ray absorption, applied to statis­

tical studies: Hooper, K. 
Formic acid for rock etching, popular 

account: Kirkby, R. A., 2. 
Fossil recovery and cleaning, ultrasonic 

appliances : Lintz, J., Jr. 
Fossil remains in harvester ant mounds: 

Galbreath, E. C. 
Microfossils, acid-insoluble, preparation 

methods: Funkhouser, J. W. 
Insoluble, recovery: Tynan, E. J., 2. 
Scales for measurement from photo­

micrographs: Pocock, S. A. J. 
Microscope-stage scales, coordinate con­

version: Pierce, R. LeRoy. 
Mollusks, Pleistocene limnology : La­

Rocque, J. A. A. 
Palynological slides, water - miscible 

mountant : Wilson, L. R., 5. 
Plant microfossil correlation, species­

stratum curve: Wilson, L. R., 4. 
Pollen, exine ultrastructure : Ehrlich, 

H. G. 
Serial microphotographs through 

grain : Stanley, E. A. 
Spores and other microfossils, slides, 

preparation: Jeffords, R. M. 
Petrographic. 

Alteration minerals : Lyon, R. J. P., 3. 
Bituminous shale and lignite, chemical 

constituents: O'Neil, R. L. 
Calct-phosphatic pellets : Tasch, P., 1. 
Calcite and dolomite, quantitative mano­

metric determination, soils and 
limestones : Skinner, S. I. M. 

Carbonate rocks, clay-minerals content, 
concentrating: Jonas, E. C., 2. 

Clay, particle-size analysis, log-proba­
bility plotting: Phelps, G. W. 

Clay minerals, particle size and shape, 
aqueous suspension : Kahn, A. 

Clay-mineral interlayer mixtures in 
poorly crystallized clay, X-ray 
diffraction: Jonas, E. C., 1. 

Coal, analysis, transmitted cf. reflected 
light: Teichmiiller, M.-L. 

Methods and applications: Schopf, 
J. M., 1. 

Fabric analysis, folds, quartz diagrams : 
Jones, K. A., 2. 

Quartzite, photometric : Martinez, 
J.D. 

Till, rapid macroscopi<' : Dretmanis, 
A., 8. 

TECHNIQUE-Continued 
PetrographiC--Continued 

Fabric diagrams, schnitteffekt in quartz, 
misinterpretation: Jones, K. A., 
1. 

Fluorescent X-ray spectrographic probe: 
Thatcher, J. W. 

Grain-size analysts, sieve and thin-sec­
tion correlation : Friedman, G. 
M.,l. 

Igneous rocks, acidic, rapid analysis, in­
frared spectrophotometer : Lyon, 
R. J. P., 1. 

Limestones, dolomitic, structure study 
from enlarged photographs : 
Cooper, B. N., 1. 

Macropoint counting, gratlcule on 
photographic plate: Fitch, F. J. 

Marl, chemical analysis : Schwartz, G. 
M.,1. 

Metallographic specimens, mounting in 
clear, cold-setting plastic: Gen­
dron, N.J. 

Metamorphic rocks, classification, 
standard mineral norms : Barth, 
T. F. W. 

Modal analysis, correction for Holmes 
effect: Cahn, J. W. 

Perthitic feldspar, X-ray diffra.ctom­
etry: Kuellmer, F. J., 1. 

Plagioclase identification, fusion : Daw­
son, K. R. 

Sample splitter, slotted cone, laboratory 
use: Flanagan, F. J. 

Sand, feldspar staining: Hayes, J. R. 
Sand and silt, mineralogic analysis: 

Dell, C. I., 1. 
Sand-grain sphericity determination, 

stereophotomicrography : Good­
man, R. E. 

Sandstone, disaggregating, hydrofluoric 
acid: Manley, F. H., Jr. 

Grain-size distribution, visual esti­
mates: Swann, D. H. 

Quartz-grain orientation, photomulti­
plier photometer : Pierson, A. L., 
3d. 

Scree, size and shape of gradients of 
fragments: Griffiths, J. C., 1. 

Sedimentary rocks, clastic, lognormal 
grain-size distribution: Rogers, 
J. J. w., 3. 

Mineral-composition calculation from 
chemical analyses : Imbrie, J ., 3. 

Sediments, detrital, rounding index, ap­
plication to all sizes: Brochu, 
M.,2. 

Heavy-mineral separation: Fessen­
den, F. W. 

Marine, physical and chemical analy· 
sis : Barnes, Harold. 

Size-distribution analysts, zigzag 
curves: Tanner, W. F., Jr., 5. 

Rtatistical, regression analysis: 
Krnmbeln, W. C., 2. 
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TECBNIQUm-Contlnued 
Petrographic-Continued. 

Silt-sized particles, photoextlnctlon: 
Simmons, G. 

Soil-genesis studies, mineralogic: 
White, Joe L. 

Stream sands, tributary, heavy-mineral 
study, statistical: Carroll, D., 1. 

Thin-section photography, low magnifi­
cation: Atchley, F. W. 

Uraniferous rocks, radiographic: Grace, 
J.D. 

Petroleum ea:pZoration. 
Acoustic logs, full spectrum, J?orosity 

guide: Thurber, C. H. 
Clay sedimentology: Rolfe, B. N., 1. 
Core analysis: Campbell, J. M. 
Cores, detailed study in reservoir evalu­

ation: Nesbitt, J. 
Dip-log computer chart: Swift, G. 
Electrical, subsurface stratigraphic 

control : Caswell, C. A. 
Gamma ray-neutron log, porosity : 

MacFarlane, R. M. 
Gamma-ray emission: Walker, R. Y., 

Jr. 
Geophysics and geology, relation: 

Thralls, H. M. 
Log interpretation, charts: Schlum­

berger Well Surveying Corp. 
Logging methods: Campbell, J. M. 
Marine-seep detection, methane gas in 

water: Dunlap, H. F. 
Microfossils : Hoffmeister, W. S. 
Neutron logging: Youmans, A. H. 
Radioactivity surveying, surface anoma-

lles: Crews, W. D. 
Radiometric anomalies : Sikka, D. B. 
Radoil, porosity boundaries : Barret, 

W.M. 
Reservoir sands, elongate lenticular 

types : Busch, D. A. 
Resistivity logs, FoRxo-Guard, dis­

crimination of thin beds: 
Walker, T. 

Seismic, marine, detonation gun: Me­
Donal, F. J. 

Mexico, Faja de Oro : Rockwell, D. W. 
Seismograms, interPretation : Myers, 

W. H., 2. 
Stratigraphic: Savlt, C. H. 
Synthetic: Larguier, L. J. 

Sonic logs: Tixier, M. P. 
Porosity guide: Curry, M. E.; Lovan, 

T. E. 
Sound-reflection profiler, continuous, 

marine: Officer, C. B., Jr., 2. 
Source beds vs. reservoirs, identification 

by chemical analysis : Phllippi, 
G. T. 

Stratigraphic traps, boundary deter­
mination, spontaneous-potential 
curve: Grynberg, J. 

Geophysical: Westby, G. H. 
Limestone, facies maps : Edie, R. 

w .• 3. 
Program: Matson, R. M. 

TECBNIQUID-Continued 
Petroleum ea:pZoration--Continued 

Structural analysis and interpretation: 
Badgley, P. C. 

Subsurface interpretation, palynology : 
Perkins, R. D., 2. 

Textbook, correspondence school : 
Walker, A. W. 

Unorthodox methods: Cook, J. C. 
Velocity logging, continuous: Bryant, 

H. L.; Hammond, J. W. 
Water saturation in reservoirs, sonic 

and resistivity: Burton, R. P. 
Well cuttings, examination: Castillo 

Tejero, C. 
Well logging: Doll, H.-G. 

Photogeologic. 
Faults, vertical displacement: Elliott, 

D. H. 
Photographic. 

Autoradiography, shales: Irvine, R. 
Glacial motion, time-lapse camera: 

Miller, R. D., 2. 
Shorelines, terrestrial photogrammetry : 

Pincus, H. J., 1. 
Thin sections, low magnification, en­

larger: Atchley, F. W. 
8el8moZogic. 

Fused-quartz extensometers, long-period 
strain measurements : Benioff, 
V. H. 

Intensity distribution: Neumann, F., 3. 
Stratigraphic. 

Carbonates, fresh-water vs. marine, car­
bon-13 to carbon-12 ratio: Clay­
ton, R.N. 

Correlation, coal beds, petrographic and 
palynological : Deul, M. 

Insoluble residues: McCracken, E. 
Ogallala formation, Miocene-Pliocene, 

Texas with Nebraska: Frye, J. 
c., 3. 

Pierre formation members, South 
Dakota, southern, clay-mineral 
composition : Collins, S. G., 2. 

Spores and pollen, species-stratum 
curve : Wilson, L. R., 4. 

Volcanic rocks, layered, criteria: 
Cook, E. F. 

Current direction, flute casts : Sutton, 
R. G.,1. 

Dip-log computer chart: Swift, G. 
Drill cuttings, composite interpretive 

logs: Maher, J. C. 
Facies, textural data, multiple-regres­

sion analysis : Lippitt, L. 
Foraminifera, correlation of well cores, 

cyclic occurrence patterns of 
species : Hendrix, W. E. 

Formation contacts, locating by dip 
needle: Randall, J. A. 

Jacob staff: Robinson, G. D., 2. 
Mollusk zonation, Texas Cretaceous: 

Young, K. P., 3. 
Sandstones, textural distributions, 

beach and offshore bar cf. river : 
Rogers, J. J. W., 1. 
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TECHNIQUE-Continued 
Stratigraphic-Continued 

TECTONICS-Continued 

Structural analysis and interpretation: 
Badgley, P. C. 

Submarine : Benson, R. H., 1. 
Subsurface interpretation, palynology: 

Perkins, R. D., 2. 
TECTONIC MAPS. See Maps, Tectonic. 
TECTONICS. See also Faults and faulting; 

Folding ; Orogeny ; Physical 
geology ; Structural geology. 

Alaska: Miller, D. J. 
Arctic Ocean floor : Hope, E. R. 
Arizona, Basin and Range province : 

Wilson, Eldred D., 4. 
Basins, evolution mechanics, relation 

to habitat of oil : Dallmus, K. F. 
British Columbia, Cordillera : White, 

W. Harrison. 
California, Kern County, 1952 earth­

quakes: Scheidegger, A. E., 2. 
Canada, west Canadian basin, Paleozoic : 

Sikabonyi, L. A. 

New Mexico, northeastern: Panhandle 
Geol. Soc., 2. 

Nicaragua : Giudice, D. del, 2. 
North America, Cordilleran region, re­

lation to mineral districts: 
Wisser, E. H. 

Evolution : King, P. B. 
Southwestern, change in continental 

margin, Belt age: Eardley, A. J., 
5. 

Western, history: Laudon, L. R. 
Pacific Ocean: Menard, H. W., Jr., 2. 

Circumferential mobile belt: Weeks, 
L. G. 

Phase-transition concept : Kennedy, 
G. S., 2. 

Salt anticlines, differential loading ori­
gin: Jonesb, R. W. 

Saskatchewan, Beaverlodge area, Pre­
cambrian: Chamberlain, J. A. 

Sedimentation, control: Carozzi, A. V., 
3. 

Caribbean region, island-arc and moun- Texas, northern : Russell, H. A. 
tain systems : Hess, Har~y H., 2. Textbook, solid-earth geophysics : 

Colorado, Pass Creek area, history: ell, B. F., Jr., 1. 
Stoever, E. C., Jr. United States, Anadarko basin, 

Connecticut: Rodgers, J., 1. ern, Early Pennsylvanian: 
Continental drainage control: Melton, T. A. 

How-

north­
Abets, 

F. A. Midcontinent, major features: Huff-
Cross folding, theoretical and experi- man, G. G., 3. 

mental: Bhattacharji, S. Ouachita structural belt, Alabama-
Fault-plane solutions, statistical anal- Texas: Flawn, P. T., 1. 

ysis: Scheidegger, A. E., 3. Southwestern, relation to ore dis-
Fractured arcs, contraction theory : tricts : Mayo, E. B., 1. 

Wilson, John T., 2. Triassic paleotectonic maps: McKee, 
Greenland, Nathorsts Land: Zweifel, H. E. D. 
Heat-pressure reactions in magmas and Western interior, Paleozoic-Mesozoic: 

rocks under stress: Bennington, Bissell, H. J., 2. 
K. 0. Utah, North Strawberry Valley : Bis-

Lineaments, intersection, ore localiza- sell, H. J., 2. 
tion: Mayo, E. B., 4. Western, Sevier arch: Harris, H. D. 

Maine, Kennebago Lake quadrangle, Volcanic belts, Cenozoic, relation to con-
fracture patterns, interpretation: tinental drift and total crustal 
Willard, R. J ., 1. shift: Ma, T. Y. H. 

Mechanism, primary : Bostrom, R. C. Wyoming, Beartooth Mts., fracture pat-
Mexico: Cserna, Z. de. terns: Spencer, E. w. 

Saltillo area, Coahuila, Parras basin : Beartooth Mts., Gardner Lake area: 
Weidie, A. E. Harris, R. L., Jr. 

Salti~~~~~le;::t:r;:~;;~:~~~-~:c~vo Yukon, south - central, Mesozoic: 
C V Hi Wheeler, J. 0. 

Southeastern: ontreras e zquez, TEKTITES. See also Cosmochemistry; Me-

Vera!~z basin: Fuente Navarro, teorites. 
J. M. de la. Chemical and physical studies: Pinson, 

Mississippi Valley, upper: Heyl, A. V., W. H., Jr. 
Jr., 1. Composition and age methods: Beiser, 

Mobile belts, diastrophic-sedimentary A., 2. 
polycycles: Weeks, L. G. Georgia, Dodge and Irwin Counties, 

Montana, Beartooth Mts., fracture pat- composition cf. moldavites and 
terns: Spencer, E. W. others: Cohen, A. J. 

Big Snowy uplift, Mississippian: Localities : Bruce, G. A. 
Todd, D. F. Magnetic susceptibility, cf. obsidian: 

Western: McMannis, W. J. Senftle, F. E. 
Nevada, eastern, Sevier arch: Harris, 

H. D. 
Stillwater Range: Page, B. M., 2. 

-Origin : Kohman, T. P. 
Comet explosion: Cherry, R. D. 
Lunar : O'Keefe, J. A. 
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TEKTITES-Continued 
Origin-Continued 

Theories, popular account : Dake, H. 
c., 1. 

Radioactivity, cosmic-ray induced Al2ll, 
Be10 : Cherry, R. D. 

TELLURIDES, petzite-hessite intergrowths: 
Frueh, A. J., Jr., 1. 

TEMPERATURE. See Earth, Temperat·ure; 
Geologic thermometry ; Geo­
thermal gradients ; Paleoclima­
tology ; Paleotemperatures. 

TENNESSEE. 
Aeromagnetic survey, Union County, 

mica-peridotite body: Johnson, 
R. W., Jr. 

Engineering geology, Lkk Creek water­
shed: Thompson, J. R. 

Soils, Cleveland area, residuum, cri­
teria in mapping bedrock : 
Swingle, G. D. 

Areas described. 
Flag Pond quadrangle : Shekarchi, E. 

Economic geology. 
Coal, reserves: Luther, E. T. 
Mineral re·sources, Cleveland area : 

Swingle, G. D. 
Map : Hardeman, W. D. 

Oil and gas, well logs, by counties : 
Milhous, H. C. 

Phosphate: Hershey, R. E., 2. 
Sulfides, eastern : Maher, S. W. 

Geologic maps. 
Buffalo 1\Itn.-Cherokee Mtn. area : Ord­

way, R. J. 
Cleveland area: Swingle, G. D. 
Dyersburg quadrangle: Schreurs, R. L. 

Ground water. 
Cleveland area : Swingle, G. D. 
Dyersburg quadrangle : Schreurs, R. L. 

Historical geology. 
Bentonites, Middle Ordovician, zircon 

ages, eastern : Edwards, G. 
Buffalo MJn.-Cherokee Mtn. area, Cam· 

·brian-Ordovician: Ordway, R. J. 
Chattanooga shale, Devonian: Glover, 

L., 3d. 
Cleyeland area, Cambrian-Mississip· 

pian : Swingle, G. D. 
Dowelltown member of Chattanooga 

shale, Devonian, bentonite layer, 
K-A age: Faul, H., 3. 

Dyersburg quadrangle, Eocene-Pleisto· 
cene : Schreurs, R. L. 

Highland Rim, northwestern, Mississip­
pian : Marcher, M. V., 2. 

Indian Bluff and Graves Gap groups, 
Pennsylvanian, northeastern : 
Wilson, C. W., Jr. 

TENNESSEE-Continued 
Historical geology-Continued 

Maynardville limestone, Cambrian, 
zones, reef : Oder, C. R. L. 

Pennsylvanian : Luther, E. T. 
Sequatchie Valley, Paleozoic: Milici, R. 

c. 
Tuscaloosa gravel, Cretaceous, western, 

relation to Pascola arch : 
Stearns, R. G. 

Well logs, by counties: Milhous, H. C. 
Wells Creek dolomite, Ordovician, cen· 

tral : Smith, 0., Jr. 
Pale onto logy. 

Invertebrates, caves, age of colonization: 
Barr, T. C., Jr. 

Maury formation, Devonian-Mississip­
pian, De Kalb County : Kellberg, 
J. M., 1. 

Spores, Densosporites, genotype, Pen­
nington coal, Mississippian : Wil­
son, L. R., 3. 

Pennsylvanian: Cropp, F. W., 3d. 
Wapiti, Dyer County, Quaternary, well 

,boring: Marcher, M. V., 1. 
Petrology. 

tChattanoop:a shale: Glover, L., 3d. 
Chepultep•ec sandstone, source : Cum­

mi~gs, D. 
Flag Pond quadrangle : Shekarchi, E. 
Highland Rim, northwestern, Missis­

.sippian: Marcher, M. V., 2. 
Mississippi embayment sands, multiple 

erosion cycles: Hershey, R. E., 1. 
Tuscaloosa gravel, Cretaceous, western, 

relation to Pascola arch : Stearns, 
R.G. 

Wells Creek dolomite, Ordovician, cen­
tral: Smith, 0., Jr. 

Physical geology. 
Buffalo Mtn.-Cherokee Mtn. area, thrust 

blocks: Ordway, R. J. 
Cleveland area : Swingle, G. D. 
Explosion craters and shatter cones, 

meteorite-impact origin : Dietz, 
R. S.,2. 

General : Luther, E. T. 
Highland Rim, northwestern : Marcher, 

M.V.,2. 
La Vergne quadrangle: Davis, C. J. 
Pennsylvanian strata, structural highs : 

Wilson, C. W., Jr. 
Sequatchie Valley fault: Milici, R. C. 
Wells Creek structure, core-drill in­

formation: Kellberg, J. M., 2. 
Physiographic geology. 

Central Basin: DeSelm, H. R. 
Cleveland area, erosion s u r f a c e s : 

Swingle, G. D. 
La Vergne quadrangle, Ordovician: TERRACES. See also Changes of level ; 

Shoreltnes. Davis, C. J. 
Maury formation, Devonian-Mississip­

pian, De Kalb County : Kellberg, 
J. 1\I., 1. 

Alaska, Imuruk Lake, Quaternary : Hop­
kins, D. M., 2. 

Matanuska Valley : Stump, R. W. 
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Alberta, Sturgeon Lake area : Hender­
son, Eric P., 2. 

California, Pigeon Point, bedrock, Pleis­
tocene: Moore, D. G. 

San Diego area, Pleistocene, coastal 
and river: Carter, G. F. 

Santa Rosa Island, Pleistocene, radio­
carbon ages : Orr, P. C. 

Connecticut, New Britain quadrangle, 
kame-terrace deposits : Simpson, 
H. E. 

Continental shelf and slope : Heezen, B. 
c.,2. 

Indiana, Whitewater drainage basin, 
upper, Pleistocene : Gooding, A. 
M.,l. 

Kansas, Flint Hills, Cenozoic: Frye, J. 
c.,t. 

Kansas River valley, Wamego to 
Topeka : Beck, H. V. 

Louisiana, southern, Quaternary : Rus­
sell, R. J., 2. 

Massachusetts, Shelburne Falls quad­
rangle : Segerstrom, K. 

Mexico, Punta Cab~as, Baja California, 
Pleistocene marine platform, age 
and origin : Addicott, W. 0. 

Nomenclature, binomial system: How­
ard, A.D. 

North Dakota, Square Buttes coal field: 
Johnson, W. D., Jr~ 

Ohio, Hocking and Scioto Valleys, glacial 
outwash, pre-Illinoian-Wiscon­
sin: Kempton, J.P. 

Ohio Valley, East Liverpool area, pre­
Illinoian Pleistocene : Lessig, H. 
D.,3. 

Warnock Terrace, McMahon Creek, 
early Pleistocene, paleosois : Les­
sig, H. D., 2. 

Oklahoma, Canadian River, Pleistocene : 
Fay, R. 0., 3. 

Roger Mills County, Pleistocene, ages: 
Kitts, D. B., 2. 

Pennsylvania, Bucks County, Pleis­
tocene : Peltier, L. C., 1. 

South Dakota, Big Bend dam site area, 
Pleistocene : Coogan, A. H. 

Stream, genetic types, criteria for rec­
ognizing: Gooding, A. M., 1. 

Inconsistent relation to gradient: 
Crickmay, C. H. 

Texas, McLennan County: Hamilton, 
D.L. 

Washington, channeled scablands: 
Bretz, J H., 1. 

West Indies, Aruba-Bonaire-Cura~ao Is­
lands, popular account: Buisonje, 
P.H.de. 

West Virginia, Ohio Valley, Globe Hill, 
pre-Wisconsin Pleistocene, pale­
osols : Lessig, H. D., 1. 

Wisconsin, Baraboo district : Thwaites, 
F.T. 

CS94526-61--38 

TERTIARY. See also Cenozoic; Paleontology, 
Tertiary. 

Arizona, southern: Wood, P. A. 
California, Blairsden quadrangle : Dur­

rell, C., 2. 
Coast Ranges, biostratigraphy, lower: 

Mallory, V. S. 
Jackson area, volcanic domes: Rose, 

R.L.,l. 
La Honda-San Gregorio quadrangles: 

Touring, R. M., 2. 
Langley Hill-Waterman Gap area: 

Cummings, J. C. 
Northern, Lovejoy formation, Eocene, 

basalt lava : Durrell, C., 1. 
Orocopia Mts., Maniobra formation, 

Eocene: Crowell, J. C., 1. 
Puente Hills, eastern, Fernando 

group : Durham, D. L. 
San Joaquin Valley, continental de­

posits, aquifers: Davis, G. H., 1. 
Torrance-Santa Monica area, aqui­

fers : Poland, J. F., 1. 
Caribbean region, Oligocene-Miocene 

time subdivisions: Woodring, 
W.P.,2. 

Colorado, Chicago Creek area : Harrison, 
J. E. 

Huerfano Park area, Laramide revo­
lution: Johnson, Ross B. 

Trinidad-Aguilar area : Harbour, R. L. 
Costa Rica, Lim6n province : Cia. Petro­

lera Costa Rica. 
Florida, land-pebble phosphate district, 

drill-core data: Cathcart, J'. B. 
Type localities : Purl, H. S., 2. 
West-central: Carr, W. J'.; Ketner, 

K.B. 
Greenland, N1lgssuaq Peninsula, nonma­

rine sediments : Koch, B. E. 
Western, basalt province, sequence of 

igneous rocks : Munck, S. 
Idaho, Goose Creek district : Mapel, 

w. J., 1. 
North Fork quadrangle: Anderson, 

A.L. 
Jamaica, north-central, karst area, Yel­

low-White limestone series, Eo­
cene-Miocene: Sweeting, M. M. 

Louisiana, southern, Miocene : Limes, 
L. L. 

Southern, post-Oligocene composite 
thicknesses : Crouch, R. W. 

Mexico, eastern: L6pez Rubio, J. M. 
Huetamo de Niifiez region, Micho­

acan: Pantoja Alor, J. 
Macuspana basin, Tabasco, subsur­

face : Hernandez Herrera, S. 
Rodolfo Ogarrio oil field, Tabasco, 

Miocene : P~rez Rinc6n, H. 
Southeastern: Contreras VelAzquez, 

H. 
Tamptco-Misantla basin, Danian, base 

of Paleocene, foraminiferal cor· 
relations: Obreg6n de la Parra, 
l., 1. 
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Veracruz basin, paleogeography and 
distribution: Fuente Navarro, 
J. M. de la. 

Nebraska, Oligocene-Miocene, faunal 
correlations: Toohey, L. M. 

Nevada, Goose Creek district: Mapel, 
w. J., 1. 

New Jersey, Coastal Plain, lower: Ols­
son, R. K. 

New Mexico, Catron County, volcanic 
rocks : Willard, M. E. 

San Juan Basin, Paleocene type area, 
age and nomenclature: Simpson, 
G. G., 2. 

North Carolina, Greenv1lle area, Pale­
ocene-Miocene: Brown, P. M. 

Oklahoma, Harper County: Myers, A. J. 
Oregon : Baldwin, E. M., 1 ; Wilkinson, 

W.D.,1. 
Eastern, Miocene volcanic rocks, rela­

tion to deformation: Thayer, 
T.P. 

Puerto Rico, northwestern, middle : 
Gordon, W. A. 

San Juan area : Kaye, C. A., 1. 
South Carolina, Coastal Plain : Siple, 

G. E., 1. 
South Dakota, Harding-Perkins Coun­

ties: Denson, N. M., 2. 
Oligocene-Miocene, faunal correla­

tions : Toohey, L. M. 
Texas, Brazos River valley : Soc. Econ. 

Paleontologists and Mineralogists 
Gulf Coast Sec., 2. 

Central-western: Frye, J. C., 3. 
Gulf coast, upper, Frio formation, Oli­

gocene-Miocene : Houston Geol. 
Soc. 

Median County : Holt, C. L. R., Jr. 
Van Horn Mts. : Twiss, P. C. 

Utah, Goose Creek district: Mapel, 
W. J., 1. 

Salt Lake group : Slentz, L. W. 
Uinta Basin, western, Green River 

and lower Uinta formations, Eo­
cene : Picard, M. D., 1. 

Washington, Cascade Range, Naches­
Yakima Rivers area : Stout, M. L. 

Dutch Miller Gap area: Ellis, R. C. 
Wyoming, Fossil basin, lower : Tracey, 

J. I., Jr. 

TEXAS. 

Saratoga area, uraniferous forma­
tions: Stephens, J. G. 

Bibliography, 1933-50: Girard, R. M. 
Strawn s e r i e s, Pennsylvanian : 

Creager, N. G. 
Geochemical studies, cores, Cambrian­

Ordovician, pre-Simpson : Barnes, 
V. E., 2. 

Geophysical investigation, Crane trend, 
porosity boundaries, Radoil : Bar­
ret, W. M. 

Gravity survey, Mustang Hill laccolith: 
Greenwood, R. 

TEXAS-Continued 
Guidebook, Brazos River valley, Cre­

taceous-Tertiary : Soc. E c o n. 
Paleontologists and Mineralogtsts 
Gulf Coast Sec., 2. 

McLennan County : Baylor Geol. Soc. 
Oldham County, Saddleback Pueblo 

and Rotten Hill fossil site : Pan­
handle Geol. Soc., 1. 

'C"pper Permian and Quaternary, 
northern: North Texas Geol. Soc. 

Upper Rio Grande embayment: Cor­
pus Christl Geol. Soc. 

Val Verde basin: West Texas Geol. 
Soc. 

Radon and helium in natural gas, Texas 
Panhandle field, source : Saka­
kura, A. Y. 

Resistivity study, Frio formation, gulf 
coast: Walker, T. 

Seismic exploration, Stamford area, 
reef: Van Siclen, D. C. 

Val Verde basin, problems: Shock, 
L.I. 

Symposium, Edwards limestone : Lozo, 
F. E., 1. 

Oil recovery, southwestern: Texas 
Petroleum Research Comm. 

Thermoluminescence, Cambrian-Ordovi­
cian carbonate rocks, pre-Simp­
son : Barnes, V. E., 3. 

Economic geology. 
Clay, north-central: Brown, L. F., Jr., 1. 
Iron, eastern : Brown, W. F. 
Mercury, Terlingua district: Yates, R. G. 
Natural gas, Brown-Bassett field: Vin-

son, M. C. 
Stuart City field: Montgomery, P. A., 

Jr. 
Yoakum field: Hoyt, W. V. 

Oil and gas, Anadarko basin, northwest­
ern : Beebe, B. W., 1, 2. 

Caplen field: Parker, H. 
Cochran-Hockley Counties: Phifer, 

R. L., 1. 
East Texas basin, salt domes : Kruse­

kopf, H. H., Jr. 
Edwards limestone fields : Sandidge, 

J .. R. 
.Fashing field: Pinkley, G. R. 
Hitchcock field: Reiter, J. 0. 
Slocum dome: Read, J. L., Jr. 
Southwestern: McClain, 0. G. 
Wintergarden field: Corpus Christi 

Geol. Soc. 
Petroleum, Brazoria County, northwest­

ern : Cantrell, R. B. 
Delaware basin : Dodge, C. F. ; Kuhn, 

P. ;r. 
Grayson County : Bradfield, H. H., 1. 
High Island salt dome : Barnes, C. W. 
Horseshoe atoll, Borden-Howard 

Counties: Burnside, R. J., 1. 
Scurry-Kent Counties: Stafford, 

P.T. 
Jackpot field: Warren, :m. M.: 
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Economic geology-Continued 
Petroleum-Continued 

Kent County : Phifer, R. L., 2. 
Mitchell County: Phifer, R. L., 3. 
Muenster arch area : Bradfield, H. 

H.,2. 
Permian, northern : Wayland, J. R. 
Permian basin, eastern-shelf fields: 

Conselman, F. B., 1. 
Puckett field: Hester, R. J. 
Rasberry field : Swanson, R. L. 
Scurry County : Phifer, R. L., 4. 
South Bosque field : Mason, C. B. 
Strawn series reservoirs, northern : 

Dickinson, R. 
Turtle Bay field: Akkerman, R. P. 

Uranium, Palangana salt dome, origin: 
Weeks, A. D., 3. 

Vermiculite, central: Clabaugh, S. E. 
Geo Zogic maps. 

Bexar County: Arnow, T. 
Cave Peak area: Warner, L. A. 
Galveston Island-Bolivar Peninsula 

area : Gulf Coast Assoc. Geol. 
Socs. 

Lancaster quadrangle: Ingels, J. J. C. 
McLennan County, Edwards limestone, 

Cretaceous, outcrop: Nelson, 
H. F. 

Marathon uplift: West Texas Geol. Soc. 
Medina County : Holt, C. L. R., Jr. 
Ouachita-Arbuckle junction: Flawn, 

P. T., 4. 
Sabine Lake area : Gulf Coast Assoc. 

Geol. Socs. ; Kane, H. E. 
Terlingua mercury district: Yates, 

R. G. 
Van !lorn Mts. : Twiss, P. C. 
Winkler County, sketch: Garza, S. 
Yearlinghead Mtn. area: Clabaugh, 

'S. E. 
Ground water. 

Bexar County, Edwards and associated 
limestones: Arnow, T. 

General : Lohse, E. A. 
Hueco Bolson : Knowles, D. B. 
Medina County : Holt, C. L. R., Jr. 
Winkler County : Garza, S. 

Historical geology. 
Anacacho limestone, Cretaceous, south­

western : Harv111, L. L. 
Anadarko basin, northwestern, Paleo­

zoic: Beebe, B. W., 1. 
Austin chalk, Cretaceous, central : See­

wald, K. 0. 
Bexar County, Cretaceous-Recent: 

Arnow, T. 
Brazos River valley, Cretaceous-Terti­

ary : Soc. Econ. Paleontologists 
/8.nd Mineralogists Gulf Coast 
Sec., 2. 

Cambrian - Ordovician, pre - Simpson : 
Barnes, V. E., 1. 

Comanche Peak limestone, Cretaceous, 
central: Caldwell, G. W. 

TExAS-Continued 
Historical geology-Continued 

Cretaceous, mid-Comanche, north-cen­
tral: Lozo, F. E., 2. 

Middle, central: Baylor Geol. Soc. 
Mollusk zonation, techniques: Young, 

K. P., 3. 
Cretaceous-Oligocene, southwestern : 

McClain, 0. G. 
Cretaceous-Tertiary, southern: Corpus 

Christi Geol. Soc. 
Delaware basin, Permian: Kuhn, P. J. 
Delaware-Val Verde basins, Ordovician­

Permian : Vertrees, C. D. 
Del Rio clay, Cretaceous, central : Stan­

ford, J. W. 
Del Rio marl-Buda limestone contact, 

Cretaceous, Val Verde basin: 
Hazzard, R. T. 

Devlls River uplift and Ouachita struc­
tural belt: Flawn, P. T., 2. 

Eagle Ford group, Cretaceous, central: 
Chamness, R. S. 

Edwards limestone, Cretaceous, central : 
Jameson, J. B.; Nelson, H. F. 

Ellenburger formation, Ordovician, cor-
relation, insoluble residues: 
Barnes, V. E., 5. 

Foard County, Pleistocene: Dalquest, 
w. w.,l. 

Frio formation, Oligocene, Pheasant­
Francitas area: Walters, J. E. 

Oligocene-Miocene, upper gulf coast : 
Houston Geol. Soc. 

Galveston area, Recent, changes of 
level : Bernard, H. A. 

Georgetown limestone, Cretaceous, cen­
tral: Bates, N. A. 

Glass Mts., Permian : Ross, C. A. 
Goodland formation, Cretaceous, Tar­

rant County : Beddoes, L. R., Jr. 
Grayson County, Cambrian-Cretaceous: 

Bradfield, H. H., 1. 
Gulf coast, Quaternary: LeBlanc, R. J. 
Haymond boulder beds, Pennsylva­

nian(?), Marathon basin: Hall, 
W. Ellis. 

Horseshoe atoll, Borden-Howard Coun­
ties, Pennsylvanian - Permian : 
Burnside, R. J ., 1. 

Scurry-Kent Counties, Pennsylvanian­
Permian : Staiford, P. T. 

Jackson group, Eocene, Karnes County 
area : Eargle, D. H., 1. 

South-central : Eargle, D. H., 2. 
Kiamichi formation, Cretaceous, cen­

tral: Shelburne, 0. B., Jr., 1. 
Lancaster quadrangle, Cretaceous-Qua­

ternary: Ingels, J. J. C. 
Medina County, Cretaceous-Pleistocene: 

Holt, C. L. R., Jr. 
Midland fossil-man site, Pleistocene : 

Wendorf, F. 
Midway group, Paleocene, Tehuacana 

Creek area : Kellough, G. R. 
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Montoya group, Ordovician, trans-Pecos 
area: Howe, H. J. 

Ogallala formation, Miocene-Pliocene: 
Frye, J. C., 8. 

Padre Island-Laguna Madre Flats area, 
Quaternary: Fisk, H. N., 1. 

Paleozoic, central and western : Wilson, 
J. L. 

Pennsylvanian, Upper, time- cf. rock­
stratigraphic units: Brown, L. 
F., Jr., 2. 

Pepper shale, Cretaceous, central : 
Davis, A. E., 2. 

Pre-Simpson formations, Cambrian-Or-
dovician, correlation, color: 
Barnes, V. E., 4. 

Puckett oil field: Hester, R. J. 
Rimrock country, northern, Cenozoic: 

DeFord, R. K. 
Rlo Grande valley, Hudspeth County, 

early Pleistocene age of basin fill, 
fauna: Strain, W. S. 

Sabine Lake area, Quaternary : Kane, 
H. E. 

Strawn series, Pennsylvanian, northern: 
Roberts, E. D. 

Northern, conference: A.I.M.E. North 
Texas Sec. 

Taylor marl, Cretaceous, central: Sisk, 
c. c., Jr. 

Terlingua mercury district, Cretaceous­
Tertiary : Yates, R. G. 

Van Horn Mts., Precambrian and Per­
mian-Tertiary : Twiss, P. C. 

Washita group, Cretaceous, nomencla· 
ture, history, Red River area: 
Curtis, N. M., Jr., 8. 

Winkler County: Garza, S. 
Yoakum area, Wilcox formation sub­

marine canyon : Hoyt, W. V. 
Mineralogy. 

Chert, Cherokee area : Stone, C. M. 
Edwards limestone, origin : Pittman, 

J. S., Jr. 
Ellenburger group, cores, thin-section 

study : Folk, R. L., 8. 
Eucolite, Hudspeth County : Huang, W. 

W.T.,1. 
Galveston Island, beach sands, gulf cf. 

bay: Rogers, J. J. W., 2. 
Heavy minerals, Bastrop County, Eo­

cene sands, source indicators: 
Folk, R. L., 1. 

Terllngua mercury district: Yates, R. G. 
Pa~eontology. 

Ammonoids, trans-Pecos area, Creta­
ceous, zones: Young, K. P., 1. 

Amphibians and reptiles, Friesenhahn 
Cave, Pleistocene: Mecham, J. S. 

Armad1llo, Denton County, Pleistocene: 
Slaughter, B. H. 

Bison, Quaternary : Dalquest, W. W., 2. 
Brittle star, Austin chalk, Cretaceous : 

Clark, D. L., 2. 

TEXAS-Continued 
Paleontology-Continued 

Cambrian-Ordovician, pre-Simpson, well 
cores: Cloud, P. E., Jr., 2. 

Conodonts, Chappel limestone, Mississip­
pian, zones : Hass, W. H., 1. 

Coral, Aleman dolomite, Ordovician, El 
Paso area : H111, D. 

Cretaceous, middle, central: Baylor 
Geol. Soc. 

Delaware and Val Verde basins, Paleo­
zoic cores and cuttings : Wil­
liams, H. L. 

Del Rio marl, Cretaceous, Val Verde 
basin : Hazzard, R. T. 

Edwards and Comanche Peak llme­
stones, Cretaceous, zones, depth 
indicators: Young, K. P., 2. 

Foraminifera, Big Saline formation, 
Pennsylvanian: Moore, W. Leroy. 

Goodland formation, Cretaceous, 
Tarrant County, paleoecology: 
Beddoes, L. R., Jr. 

Midway group, Paleocene : Kellough, 
G. R. 

Fusulinids, Marble Falls limestone, 
Pennsylvanian: King, W. Ed­
ward. 

Strawn series, upper, Pennsylvanian, 
central: Stewart, W. J. 

Wolfcamp series, Permian, Glass 
Mts. : Ross, C. A. 

Horseshoe atoll, Borden-Howard Coun­
ties, Pennsylvanian- Permian : 
Burnside, R. J., 1. 

Kiamichi formation, Cretaceous, cen­
tral : Shelburne, 0. B., Jr., 1. 

Laguna Madre-coastal bays, modern 
benthic biofacies cf. late Ceno­
zoic : Parker, R. H. 

Mammals, Rio Grande valley, Hudspeth 
County, Blancan local fauna, 
list : Strain, W. S. 

Man, Midland site, Pleistocene : 
Wendorf, F. 

Microfosslls, insoluble, Cambrian-Ordo­
vician, pre-Simpson, absence : 
Tynan, E. J., 2. 

1Midland site, Pleistocene fauna : 
Wendorf, F. 

Midway group, Paleocene, Tehuacana 
Creek area: Kellough, G. R. 

Montoya group, Ordovician, trans-Pecos 
area, lists: Howe, H. J. 

Sabine Lake area, Quaternary, marine­
lacustrine biofacies : Kane, H. E. 

Seeds, Ogallala formation, Miocene­
Pliocene: Frye, J. C., 8. 

Sponges, hexactlnellid, Permian : Finks, 
R. M., 1. 

Paleozoic, upper, stratigraphic dis­
tribution : Finks, R. M., 2. 

Vertebrates, Rotten Hill site, Triassic: 
Panhandle Geol. Soc., 1~ 

Vale formation, Permian, Knox 
County,: Seltin, R. J., 1. 
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Petrology. 
Alpine area, palagonlte tutf : Huang, 

W. W. T., 2. 
Anacacho limestone, asphalt, origin, 

southwestern : Harvill, L. L. 
Bastrop County, Eocene sands, sources: 

Folk, R. L., 1. 
Bentonites, Tertiary, lower: Roberson, 

H. E., 1. 
Bexar County : Arnow, T. 
Brazoria County, Oligocene-Miocene 

reefs on piercement structures : 
Cantrell, R. B. 

Brazos River valley, Cretaceous-Terti­
ary: Soc. Econ. Paleontologists 
and Mineralogists Gulf Coast 
Sec., 2. 

Cambrian - Ordovician, pre - Simpson : 
Barnes, V. E., 1. 

Canadian River sediments, composition 
and texture: Pollack, J. M. 

Capitan limestone, origin, gypsum 
alteration : Moore, G. W., 2. 

Edwards limestone, central: Nelson, 
H. F. 

Chert, origin: Pittman, J. S., Jr. 
Ellenburger group, clay minerals, igne­

ous source: Jonas, E. C., 2. 
Cores, thin-section study : Folk, R. 

L., 3, 4. 
Foard County, Pleistocene: Dalquest, 

w. w., 1. 
Frio formation, eastern gulf coast : 

Branham, T. 
Eastern gulf coast, Nodosaria sand 

environments: Mallory, J. A. 
Galveston Island, beach sands, gulf cf. 

bay: Rogers, J. J. W., 2. 
Gulf coast, Recent beach sands : Hsu, 

K. J., 1. 
Horseshoe atoll, Borden-Howard Coun­

ties: Burnside, R. J., 1. 
Scurry-Kent Counties: Statford, P. T. 

Hueco Bolson : Knowles, D. B. 
Jackson group, Karnes County area : 

Eargle, D. H., 1. 
South-central : Eargle, D. H., 2. 

Kiamichi formation, central : Shel­
burne, 0. B., Jr., 1. 

Llano area, granite, weathered mate­
rial : McEwen, M. C. 

McLennan County : Baylor Geol. Soc. 
Marathon uplift, cherts and novaculites, 

silica origin : Goldstein, A., Jr., 3. 
Montoya group, trans-Pecos area : Howe, 

H.J. 
Mustang Hill laccolith, basalt: Green­

wood, R. 
Padre Island-Laguna Madre Flats area: 

Fisk, H. N., 1. 
Pisolltes deposited in oil-field settling 

tanks : Kemp, A. H. 
Red Mtn. gneiss, magmatic origin: 

Boyer, R. E., 2. 

TEXAS-continued 
Petrology-Continued 

Terlingua mercury district : Yates, R. G. 
Van Horn Mts. : Twiss, P. C. 

Physical geology. 
Anadarko basin, northwestern : Beebe, 

B. W., 1. 
Balcones fault zone, central : Boyd, C. E. 
Breccia pipes, Terlingua mercury dis­

trict : Yates, R. G. 
Cambrian-Ordovician, pre-Simpson : 

Barnes, V. E., 1. 
Central-western: Frye, J. C., 3. 
Delaware basin, olistostromes: Bucher, 

W.H., 1. 
Delaware-Val Verde basins, tectonics: 

Vertrees, C. D. 
Devils River uplift and Ouachita struc­

tural belt: Flawn, P. T., 2. 
Fashing oil and gas field: Pinkley, G. R. 
Galveston-Houston area, subsidence : 

Small, J. B. 
Grand Saline salt dome: Muehlberger, 

W.R. 
Grayson County : Bradfield, H. H., 1. 
Gulf coast, upper, subsidence, ground­

water withdrawal: Winslow, A. G. 
Horseshoe atoll, Borden-Howard Coun­

ties: Burnside, R. J.,1. 
Scurry-Kent Counties: Statford, P. T. 

Karnes County area, coastal faulting: 
Eargle, D. H., 1. 

Lancaster quadrangle: Ingels, J. J. C. 
Marathon basin, Haymond boulder beds, 

relation to folds and faults: Hall, 
W. Ellis. 

Medina County: Holt, C. L. R., Jr. 
Muenster arch area : Bradfield, H. H., 2. 
Mustang Hill laccolith: Greenwood, R. 
Ouachita geosyncline : Goldstein, A., 

Jr.,1. 
Ouachita-Arbuckle junction: Flawn, P. 

T.,4. 
Pandale anticline : Vinson, M. C. 
Pheasant-Francitas area, Oligocene 

faulting, sedimentation control: 
Walters, J. E. 

Puckett oil field: Hester, R. J. 
Red Mtn. area : Boyer, R. E., 2. 
Rimrock fault: DeFord, R. K. 
Salt domes, East Texas basin : Kruse-

kopf, H. H., Jr. 
Slocum salt dome: Read, J. L., Jr. 
Southwestern: McClain, 0. G. 
Tectonic features, northern : Russell, 

H. A. 
Terlingua mercury district: Yates, R. G. 

Physiographic geology. 
Drainage patterns, tectonic control: 

Melton, F. A. 
Galveston area, barrier-island features : 

Bernard, H. A. 
McLennan County: Davis, A. E., 1. 

Terraces: Hamilton, D. L. 
Padre Island-Laguna Madre Flats area: 

Fisk, H. N., 1. 
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TmxAB-Continuedl 
Physiographic geology-Continued 

Sabine Lake area : Kane, H. E. 
Shorelines, gulf cf. bay: LeBlanc, R. J. 

TmxTBOOKS. Bee also Study and teaching. 
Angular relations of lines and planes, 

geologic problems, solutions : 
Higgs, D. V., 1. 

Clays and ceramic materials, chemistry 
and physics : Searle, A. B. 

Crystallography: Jong, W. F. de. 
Crystal-structure analysis, vector space : 

Buerger, M. J. 
Earth science : Fletcher, Gustav L. 
Economic geology : Riley, C. M., 1. 
Engineering geology : Trefethen, J. M. 
Geomorphology, for laymen: Dury, 

G. H. 
Geophysics: Jacobs, J. A., 1. 

Solid-earth: Howell, B. F., Jr., 1. 
Ground-water hydrology: Todd, D. K. 
Historical geology, writing, material to 

be included : Dryden, A. L., Jr., 2. 
Mineral economics: Schanz, J. J., Jr. 
Mineralogy: Berry, L. G.; Kraus, E. H. 

Dana's manual: Hurlbut, C. S., Jr. 
Optical: Kerr, P. F., 2. 

North America, tectonic evolution: 
King, P. B. 

Paleontology : Stirton, R. A. 
Petrography: Moorhouse, W. W. 
Petroleum exploration, correspondence 

school : Walker, A. W. 
Petroleum geology : Landes, K. K., 2. 
Photogeology : Lueder, D. R. 
Physical geography and earth science : 

Finch, V. C. 
Physical geology, basic, for science and 

engineering: Dapples, E. C., 1. 
Physics and geology: Jacobs, J. A., 1. 
Phy&ics of earth's interior : Gutenberg, 

B.,2. 
Principles of geology: Gilluly, J. 
Structural geology, exploration meth­

ods: Badgley, P. C. 
Vertebrates, evolution: Romer, A. S., 2. 
Weathering, chemical: Keller, W. D., 1. 

THERMAL ANALYSIS. See also Analyses; Ex­
perimental investigations. 

1Bauxitic and other clays, Mexico : 
Schmitter, E. 

Bentonite, California, Vallecitos area : 
Aune, Q. A. 

Borax-tincalconite-kernite : Giese, R. 
F., Jr. 

Dakota group, Kansas, detailed core : 
Merriam, D. F., 4. 

Evaporites : Kopp, 0. C. 
Galena and clausthalite: Dunne, J. A. 
Bard-to-analyze minerals : Smith, D. S. 
Hydrated minerals: Hight, R. P. 
Sample holder~xternal thermocouple 

for fusible samples: Fiteh, J. L. 
Shale, metastable alumina polymorph 

with structure approaching cor­
undum : Lapham, D. M., 2. 

THERMAL WATERS. Bee also Springs, 
Alberta, Banff area, radioactive springs: 

Haites, T. B., 1. 
!El Salvador: Bolting, B. 
Mexico, Pathe area, Hidalgo, geother­

mic-energy field, steam wells : 
Anda, L. F. de. 

Nicaragua, potential source of electrical 
energy : Giudice, D. del, 2. 

Ore deposition: Barton, P. B., Jr., 2. 
Oregon, Warner Valley, hot springs: 

Peterson, N. V., 2. 
United States, landscapes: Shimer, 

J.A. 
Wyoming, Dubois area : Reeves, C. C., 

Jr., 3. 
THERMOLUMINESCENCE. 

Calcite, impurity effects: Medlin, W. 
L.,l. 

Carbonate rocks, paleotemperature in­
dicator: Zeller, E. J., 1. 

Halite crystals : Halperin, A. 
Limestones, pressure effects: Angino, 

E. E., 4. 
Pressure effects, relation to geologic 

age : Angino, E. E., 3. 
Measurement, apparatus: Lewis, D. R. 
Natural, trace-element effects: Angino, 

E. E., 2. 
New Mexico, Cambrian-Ordovician, pre­

Simpson, Lea County : Barnes, 
V. E., 3. 

Radiation-induced, age-determination 
method, investigation : Angino, 
E. E., 2. 

Suppression by hydrothermal altera­
tion: Lovering, T. G., 1. 

Texas, Cambrian-Ordovician carbonate 
rocks, pre-Simpson: Barnes, V. 
E., 3. 

THORIUM. Bee also Monazite : Radioactive 
minerals. 

Alaska, Prince of Wales Island, Bokan 
'Mtn. area: MacKevett, E. M., 
Jr., 2. 

Prince of Wales Island, Ross-Adams 
deposit : MacKevett, E. M., 
Jr., 1. 

Reconnaissance: Matzko, J. J., 1. 
Bibliography : Soister, P. E. 
California, Halfmoon-Monterey Bays, 

uranoan thorite: Button, C. 
0., 1. 

Colorado, Boulder Creek granodiorite, 
weathering, distribution: Pliler, 
R., 2. 

McKinley Mtn. area : Christman, R. 
A., 1. 

Colorado Plateau, Mancos shale, distri-
bution: Pliler, R., 1. 

Earth's crust: Adams, J. A. S., 1. 
Geochemistry: Adams, J. A. S., 1. 
Granitic rocks, petrogenetic control: 

Whitfield, J. M., 1. 
Meteorites, stone, neutron-activation 

analysis : Bate, G. L. 
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THORIUM-Continued 

Meteorites and tektites: Adams, J. A. 
s .. 1. 

North Carolina-South Carolina, Pied­
mont, monazite placers: Over­
street, W. C. 

THRUSTS AN.D THRUSTING. Bee also Faults 
and faulting. 

Alberta, Disturbed belt, theories : Cho­
quette, A. L. 

Front ranges, Banff area : Usher, 
J. L. 

Moose Mtn. area : Dahlstrom, C. 
D. A. 

Panther dome area : Hunt, C. W., 1. 
Rocky Mts., foothills: Fox, F. G. 

Arkansas, Ouachita Mts. : Miser, H. D. 
British Columbia, Fernie area, first­

order nappe: Henderson, G. G. L., 
1. 

California, San Gabriel Mts., Vincent 
thrust, Pelona schist facies : 
Ehlig, P. L. 

Colorado, Blanca Peak area : Kasabach, 
H. F. 

Huerfano Park-Sangre de Cristo Mts., 
Laramide revolution: Johnson, 
Ross B. 

Cuba, Santa Clara area, low-angle, 
serpentine-limestone contacts, 
trapped oil: Wassail, H. W., 
3d, 1. 

Mechanics, large overthrusts, pressures 
in fluid-filled porous solids : 
Hubbert, M. K. 

Montana, Granite County, southeastern: 
Poulter, G. J. 

Lewis overthrust: Ross, C. P., 1. 
Rocky Mts., Disturbed belt: Hurley, 

G. W. 
Sixteenmile area: Robinson, G. D., 1. 

Nevada, Bare Mtn.: Cornwall, H. R. 
Lincoln C o u n t y, southeastern : 

Tschanz, C. M. 
Lone Mtn.: Lovejoy, D. W. 
Ruby Mts.-East Humboldt Range: 

Snelson, S. 
North Carolina, Grandfather Mtn. area : 

Bryant, B. H. 
Oklahoma, Ouachita Mts.: Miser, H.D.; 

Tomlinson, C. W., 1. 
Pennsylvania, Sinking Valley : Moebs, 

N. N. 
Tennessee, Buffalo Mtn.-Cherokee Mtn. 

area: Ordway, R. J. 
Cleveland area: Swingle, G. D. 
Sequatchie Valley fault: Milici, R. C. 

Utah, Bismark Peak quadrangle: Foster, 
J. M. 

Mt. Nebo-Salt Creek area: Johnson, 
K. D. 

Nebo overthrust: Johnson, K. D. 
Needle Range: Gould, W. J. 
Pavant Range, southern: Crosby, 

G. w.,2. 

THRUSTS AND THRUSTING-Continued 
Utah-Continued 

Wasatch Mts., Provo area: Baker, 
A. A. 

Thrust zone: Walton, P. T. 
Vermont, Taconic Range, north end : 

Zen, E-an, 1. 
Vermont Valley and adjoining Taconic 

Range: Thompson, J. B., Jr., 2. 
Virginia, Pulaski and Max Meadows 

thrusts, tectonic breccia : Cooper, 
B. N., 2. 

Wyoming, Darby and Absaroka faults, 
southwestern: Cochran, K. L. 

Western, overthrust belt in geo­
synclinal area, fluid-pressure 
hypothesis : Rubey, W. W. 

TILL. Bee also Glacial geology. 
Alberta, Stur;;eon Lake area : Hender­

son, Eric P ., 2. 
Canada, western, features and classifl· 

cation: Gravenor, C. P., 3. 
Carbonate-leaching depth, correlation: 

Dreimanis, A., 2. 
Connecticut, New Britain quadrangle: 

Simpson, H. E. 
Fabric analysis, rapid macroscopic 

method : Dreimanis, A., . 3. 
Fabric-analysis rack: MacClintock, P., 2. 
Indiana, Marion County : Harrison, 

P. W. 
Iowa, southeastern, geologic and engi-

neering properties : Hansen, 

TIN. 

J. A., Jr. 
Southern, petrography: Dahl, A. R. 

Maine, Poland quadrangle: Hanley, J. B. 
Massachusetts, Shelburne Falls quad­

rangle : Segerstrom, K. 
Wilmington quadrangle : Castle, R. 0. 

Minnesota, Cook County : Grout, F. F. 
Petrographic relations to bedrock: 

Arneman, H. F. 
New York, Finger Lakes region, depth 

of leaching, relation to carbonate 
content: Merritt, R. S. 

North America, Pleistocene gumbotil 
and interglacial clays, petro­
graphic study of weathering : 
Lougee, R. J. 

Ontario, southern, sand fraction, min­
eralogy : Dell, C. 1., 2. 

Pebble alinement, glacial movements: 
Dreimanis, A., 4. 

Pennsylvania, northwestern: Shepps, 
V.C.,2. 

Saskatchewan, Swift Current area, Wis­
consin stage : Christiansen, E. A. 

United States, Middle West, Pleisto­
cene : Heinzelin, J. de. 

Alaska, Cape Mtn. placer district : Mul­
ligan, J. J., 2. 

Seward Peninsula, Ear Mtn. area : 
Mulllgan, J. J., 1. 
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TITANIUM. See also Heavy minerals. 
Bauxite deposits, ilmenite alteration 

products : Hartman, J. A. 
New Jersey, southern, ilmenite sand de­

posits: Johnson, M. E. 
Quebec, St.-Hippolyte area: McGerri­

gle, J. I. 
Sand deposits: Gillson, J. L., 2. 

TOURMALINE. See Gems and gem materials. 
TRACE ELEMENTS. See Elements. 
TRACKS AND TRAILS. 

Arizona, Bass formation, Precambrian, 
Grand C'anyon, problematic : Alf, 
R.M.,l. 

Elephant, Verde formation, Pliocene­
Pleistocene, Montezuma Castle 
National Monument area: Brady, 
L. F. 

California, mammals, Avawatz forma­
tion, Pliocene : Alf, R. M., 2. 

Salamanders, Mehrten formation, 
Pliocene: Peabody, F. E., 1. 

TRAVERTINE. See also Carbonate rocks. 
Wyoming, Dubois area : Reeves, C. C., 

Jr., 3. 
TRIASSIC. See also Mesozoic; Paleontology, 

Triassic. 
Alberta, Peace River area : Hunt, A. D. 
Arizona, east-central, correlation with 

New Mexico: Cooley, M. E., 1. 
British Columbia, Peace River area : 

Hunt, A. D. 
Connecticut : Rodgers, J., 1. 

Middletown quadrangle : Lehmann, 
E. P. 

Colorado Plateau: Stewart, J. H., 1. 
Nevada, Union district: Silberling, 

N.J. 
New Mexico, west-central, correlation 

with Arizona: Cooley, M. E., 1. 
New York, Rockland County, Upper: 

Perlmutter, N. M., 1. 
Nova Scotia: Klein, G. deV., 2. 

Newark group, correlation with Con­
necticut and New Jersey: Baird, 
D. 

Pennsylvania, Bucks County, Newark 
group : McLaughlin, D. B. 

United States, Newark basin, Upper, 
correlation: Bock, W., 3. 

Paleotectonic maps : McKee, E. D. 
Utah, southeastern: Stewart, J. H., 1. 

Wasatch and Uinta Mts. : Scott, 
W.F. 

Wyoming, Wasatch and Uinta Mts. : 
Scott, W. F. 

TRILOBITA. See also Arthropoda. 
Appalachians, central, Trempealeauian 

faunules, Late Cambrian: Ra­
setti, F. R. D. 

Classification and general description: 
Harrington, H. J. 

Colorado, Peerless and Manitou for­
mations, Cambrian-Ordovician : 
Berg, R. R. 

TRILOBITA~Continued 

Elrathia kingii1 Cambrian, Utah, 
Wheeler formation, paleoecology 
and biometrics : Bright, R. C. 

Isotelus1 Ordovician, Oklahoma, Viola 
limestone, Coal County: Amsden, 
T. W., 1. 

Lonchodomas mcgehee£, Ordovician, 
Oklahoma, Bromide formation, 
Criner Hills: Sutherland, P. K., 
1. 

Olenellidae, Cambrian : Best, R. V. 
Ontogeny: Fritz, M. A., 2. 
Phacopid, Devonian, Nevada, Eureka 

district: Jones, W. P. 
Proliostracus strenuelZijormiB, Early 

Cambrian, Greenland, statistical 
analysis: Shaw, A. B. 

Pseudogygites latimarginatus1 Ordovi­
cian, Ontario, Craigleith forma­
tion, meraspis : Fritz, M. A., 2. 

Ptychaspis faunule, Cambrian, Idaho, 
St. Charles limestone : Lochman­
Balk, C., 3. 

Remopleurididae, Trinucleidae, Raphio­
phoridae, Endymioniidae, Middle 
Ordovician, Virginia : Whitting­
ton, H. B. 

Systematic descriptions: Harrington, 
H.J. 

Virginia, Middle Ordovician, silicified : 
Whittington, H. B. 

TRILOBITOMORPHA. 
Arthropleura cristata, Pennsylvanian, 

Illinois, Mazon Creek area : Rich­
ardson, E. S., Jr., 2. 

Systematic descriptions: Harrington, 
H. J. 

TRINIDAD. See also West Indies. 
Armored mud balls, coastal areas : 

Kugler, H. G. 
Cretaceous, Lower, foraminiferal zon­

ing : Bolli, H. M. 
Fishes, Late Cretaceous-Tertiary: Cas­

ler, E. M. 
Foraminifera, planktonic, Cretaceous : 

Bolli, H. M. 
TUFF. 

Idaho, Goose Creek district and adja­
cent states: Mapel, W. J., 1. 

Nevada, Oak Spring formation, Ter­
tiary : Keller, G. V., 5. 

Rainier Mesa, underground nuclear 
explosion effects : Wilmarth, V. 
R., 2,, 

Texas, Alpine area, palagonite : Huang, 
W. W. T., 2. 

United States, western, ignimbrites: 
Martin, R. C. 

Western, ignimbrites, stratigraphic 
and structural utility : Cook, 
E. F. 

TUNGSTEN. 
Alaska, geochemical exploration, fusion 

method: Mukherjee, N. R. 
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TUNGSTEN-continued 
Arizona, Yuma-Maricopa-Pinal-Graham 

Counties : Dale, V. B., 1. 
California, Searles Lake brines, possi­

bilities: Carpenter, L. G. 
Canada : Little, H. W. 
Colorado, Clear Creek drainage basin, 

prospecting: Theobald, P. K., 
Jr., 1. 

New Mexico: Dale, V. B., 2. 
Saskatchewan, northern, Precambrian : 

Beck, L. S. 
TURBIDITY CURF.ENTS. See also Seditlnenta­

tion; Submarine geology. 
Bottom marks, paleocurrent data: Dzu­

lynski, S. 
California, Modelo formation, Miocene, 

1 o a d - deformation structures : 
Sullwold, H. H., Jr. 

San Pedro and Santa Monica subma­
rine basins, sedimentation: Gor­
sline, D. S. 

Deep-water troughs, lithotopes: Crook, 
K. A. W., 1. 

Deposits, absence of crossbedding, 
causes : Brush, L. M., Jr. 

Erosion and sedimentation: Heezen, B. 
c., 3. 

Unconformities in turbidite sequences : 
Crook, K. A. W., 2. 

UNCONFORMITIES. 
British Columbia, Ice River complex, 

sedimentary contact, age re­
vl..sion, Precambrian: Gussow, W. 
C., 2. 

Colorado, Hall Valley area, Front 
R a n g e, Precambrian, regional : 
Wahlstrom, E. E. 

Idaho, northern, Precambrian-Cam­
brian : Campbell, A. B. 

Kansas, northwestern, Pennsylvanian 
disconformities: Ball, S.M. 

Montana, nortwestern, Precambrian­
Cambrian : Campbell, A. B. 

New Mexico, Fresnal Canyon, Pennsyl­
vanian-Permian: Oppel, T. W. 

North America, major: Sloss, L. L., 2. 
Oklahoma, .southern, Silurian-Pennsyl­

vanian: Maxwell, R. W. 
Regional boundaries to rock sequences : 

Wheeler, H. E., 1. 
Submarine, ocean-current scour: Heez­

en, B. C., 4. 
Turbidite sequences : Crook, K. A. 

w.,2. 
Texas, Kiamichi formation, Cretaceous, 

top and bottom : Shelburne, 0. B., 
Jr., 1. 

Utah, central, Upper Devonian, region­
al: Rigby, J. K., 5. 

Wasatch and Uinta Mts., Upper De­
vonian : Rigby, J. K., 1. 

Weathered surface, clay-mineral as­
semblage : Summer.son, C. H., 1. 

Wyoming, Bighorn Mts., Precambrian­
Cambrian: Fisher, J. H., 1. 

UNITED STATES. See also the states ; Ap­
palachian basin ; Appalachians ; 
Atlantic Coastal Plain ; Colorado 
Plateau; Gulf Coastal Plain; 
Mississippi Valley; Rocky Moun­
tains ; Williston basin. 

Aerial photograph, high-altitude, Ari­
zona and adjoining areas, inter­
pretation : Mitcham, T. W. 

Bibliography, aluminum silicates: Gra­
metbaur, A. B. 

Iron-ore reserves : Carr, M. E. S. 
Coal-ash studies, germanium concentra­

tion: Corey, R. C. 
Geochemical investigations, Great 

Basin, carbon-14 in fresh-water 
systems: Broecker, W. S., 3. 

Phosphoria formation, uranium in 
phosphorites and black shales, 
western: Sheldon, R. P. 

Selenium in volcanic rocks, western : 
Davidson, D. F. 

Southeastern : Bloss, F. D., 2. 
Uraniferous carbonaceous materials, 

western: Denson, N. M., 1. 
Geophysical investigations, Lake Supe­

rior iron and copper region : 
Keller, G. V., 4. 

Tri-State lead-zinc district: Hamble­
ton, W. W., 2. 

Geophysical logging methods, Lake 
Superior region : Zablocki, C. J. 

Seismic refraction, Rayleigh waves, 
crustal structure: Ewing, W. 
M., 3. 

Soils, Great Lakes region, glacial-lake 
clays, geotechnical properties : 
Wu, T. H. 

Stone layers, origin, southeastern: 
Parizek, E. J., 1. 

Economic geology. 
Beryllium, nonpegmatitic: Griffitts, W. 

R. ; Warner, L. A. 
Coal, stratigraphy and resources, bibli­

ography : Wier, C. E. 
Copper, southwestern: Schmitt, H. 

A., 2. 
Iron resources: Carr, M. E. S. 
Manganese : Williamson, D. R., 3. 
Mercury: Bailey, E. H., 1. 
Metallic minerals, Basin and Range 

province, porphyry relations: 
Stringham, B. F., 1. 

Metallogenic provinces, definition by 
sulfophile trace elements, south­
western : Burnham, C. W., 2. 

Oil and gas, Anadarko basin, western 
border, possibilities: Wheeler, 
R. R. 

Mississippian : Clinton, R. P. 
Ore deposits, Mississippi Valley type: 

Behre, C. H., Jr., 1 ; Ohle, E. L., 
Jr. 

Silicates, aluminum, bibliography and 
map: Grametbaur, A. B. 
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UNITED STATES-Continued 
Economic geology-Continued 

Titanium, sand deposits: Gillson, J. 
L., 2. 

Uranium, epigenetic deposits, map : 
Finch, W. I., 1. 

In carbonaceous materials, western: 
Denson, N. M., 1. 

West of Colorado Plateau: Davis, 
D. L. 

Volcanic lightweight aggregates, west­
ern: Chesterman, C. W., 1. 

Geologic maps. 
Beryllium-bearing areas : Warner, L. A. 
Earllest, history: Wells, J. W. 
Glacial, east of Rocky Mts.: Flint, R. F. 
Paleogeologic, units overlying Triassic: 

McKee, E. D. 
Units underlying Triassic : McKee, 

E. D. 
Ground water. 

Alluvial-filled valleys, southwestern : 
Schwalen, H. C. 

Buried-valley aquifers, northern : Miller, 
D. W. 

Historical geology. 
Cayuga rocks, Silurian, east-central: 

Alling, H. L. 
Cordilleran region, Mississippian-Per­

mian, correlation: Bissell, H. 
J., 5. 

Forest City basin, Missouri-Iowa-Kan­
sas- Nebraska, Pennsylvanian, 
pre-Marmaton: Searight, W. V., 
2. 

Great Basin, Pleistocene lake levels, 
late, radiocarbon dating: 
Broecker, W. S., 7. 

Salt chronology of lakes, Quaternary: 
Broecker, W. S., 4. 

Great Lakes region, late Pleistocene: 
Bretz, J H., 2. 

Great Plains, northern, Lower Creta­
ceous : Wulf, G. R. 

Hugoton embayment-Amarillo uplift, 
pre-Des Moines series: Worden, 
J. A. 

Igneous rocks, lead-alpha ages: Jaffe, 
H. W. 

Lakes, extinct, distribution, western : 
Feth, J. H. 

Midcontinent, Cambrian-Mississippian, 
insoluble-residues correlation: 
McCracken, E. 

Cambrian - Pennsylvanian : Huffman, 
G. G., 3. 

Devonian - Pennsylvanian : Branson, 
c. c., 3. 

Mississippian, boundaries and sub­
divisions: Branson, C. C., 4. 

Symposium : Moore, C. A. 
Pennsylvanian-Permian, cyclic sedi­

mentation: Moore, R. C. 
Permian, cyclic sedimentation: Im­

brie, J., 1. 

UNITED STATES-Continued 
Historical geology-Continued 

Midcontinent to Appalachians, Paleo­
zoic correlation chart: Oil and 
Gas Jour., 2. 

Middle West, Pleistocene: Heinzelin, J. 
de. 

Morrow series, Pennsylvanian, Anadarko 
basin, northern: Abels, T. A. 

Ordovician, western : Hintze, L. F., 2. 
Pacific coast region, Jurassic: Imlay, 

R. W., 2. 
Paleoclimatology, postglacial, north­

central: Just, T. K., 1. 
Pennsylvanian, interbasin river sys­

tems : Friedman, S. A. 
Phosphoria-Park City-Shedhorn forma­

tions, Permian, western : McKel­
vey, V. E., 1. 

Pleistocene, late, climate, fossil cf. 
modern pollen data: Leopold, E. 
B., 2. 

Rocky Mts., northern, Precambrian, 
rock and mineral ages: Gast, P. 
w .. 2. 

Southeastern States, laboratory man­
ual: Connell, J. F. L., 1. 

Triassic system, paleotectonic maps : 
McKee, E. D. 

Volcanic rocks, layered, stratigraphic 
utility, western : Cook, E. F. 

Quaternary, age criteria, southwest­
ern : Clements, T. D., 1. 

Mineralogy. 
Collecting localities, midwestern : Zelt­

ner, J. C., 2. 
Gem granites, collecting: Van Landing­

ham, S. L. 
Gems, rare : Mcintosh, F. G. 
Heavy minerals, Illinois No. 2 coal un­

derclay, eastern interior basin: 
Parham, W. E., 2. 

Kaolinitic clays, geochemistry, element 
distribution by size-fractions: 
McLaughlin, R. J. W. 

Schuetteite, western: Bailey, E. H., 3. 
Zeolites, sedimentary, Great Basin: 

Deffeyes, K. S., 2. 
Paleontology. 

Algae, Silurian, southwestern : Rezak, R. 
Brachiopods, Middle Silurian, regional 

correlation, eastern: Tillman, 
C. G. 

Carnivores, Nimravus, Oligocene-Mio­
cene : Toohey, L. M. 

Conodonts, Cincinnati series, Ordovi­
cian, midcontinent, zones: Sweet, 
w. c.,3. 

Echinoids, Cenozoic, eastern : Cooke, C. 
w. 

Scutellaster oregonensis, Pliocene, Pa­
cific coast: Durham, J. W., 3. 

Ferns, coenopterid, Des Moines series, 
Pennsylvanian, central: Eggert, 
D. A.,l. 

Psaronius, Pennsylvanian, central : 
Morgan, Eleanor J. 
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UNITED STATES-Continued 
PaieontoZogy-Con tin ued 

Fishes, Newark basin, Triassic : Bock, 
w., 3. 

Inoceramus community, Greenhorn for­
mation, Cretaceous, paleoecol­
ogy : Stevenson, R. Evans, 6. 

Ostracodes, Mississippian - Permian, 
checklist and distribution : 
Echols, D. A. J. 

Pelecypods, Sphaeriidae, Pliocene-Pleis­
tocene, central : Herrington, H. 
B. 

Plants, Tertiary problemattca, western: 
Brown, Roland W., 2. 

Petrology. 
Anadarko basin, northern, Morrow 

series: Abels, T. A. 
Cordilleran region, Mississippian-Per· 

mian beds, silica source : Bissell, 
H.J., 5. 

Cretaceous kaolin deposits, detrital ori­
gin, southeastern : Goodell, H. G. 

Granites, magmatic differentiation: 
Whitfield, J. M., 2. 

Ignimbrites, western: Martin, R. C. 
Midcontinent, reservoir sands, elongate 

lenticular types : Busch, D. A. 
Porphyry copper deposits, hydrothermal 

alteration facies, southwestern: 
Creasey, S.C. 

Quartz diorite boundary line, western: 
Moore, J. G. 

Sand, quartz, classification of environ­
ment by surface wear: Schneider, 
H. E. 

Sandstones, Pennsylvanian, silica ce­
ment, northeastern : Siever, R., 1. 

Volcanic lightweight aggregates, west­
ern: Chesterman, C. W., 1. 

Physical geology. 
Anadarko basin, northern, tectonics, 

Early Pennsylvanian: Abels, T. 
A. 

Earthquakes, eastern cf. western : Wil­
son, James T. 

Seismic regionalizatlon: Richter, C. 
F., 1. 

Hugoton embayment-Amarillo uplift, 
pre-Des Moines series: Worden, 
J. A. 

Laboratory manual: Ireland, H. A., 1. 
Midcontinent, subsurface structural 

trends: Lyons, P. L. 
Tectonic features: Huffman, G. G., 3. 

Ouachita geosyncline, sedimentation: 
Cline, L. M., 2. 

Ouachita structural belt, Alabama­
Texas: Flawn, P. T., 1. 

Paleotectonic maps, Triassic : McKee, 
E. D. 

'Semiarid areas, erosion studies, land­
form analysis : Schumm, S. A. 

Structure belts, crossings, ore districts, 
southwestern : Mayo, E. B., 1. 

Tectonic evolution : King, P. B. 

UNITED STATES-Con tin uedi 
Physical geology--continued 

Tectonic provinces, relations of Florida 
to Appalachian and Ouachita 
systems : King, E. R., 2. 

Volcanic rocks, layered, structural in­
terpretation, western: Cook, 
E. F. 

Physiographic geology. 
Salt marshes, eastern : Ga. Unlv. Marine 

In st. 
Tri-State lead-zinc district, manmade 

features: Doerr, A. H. 
Varied landscapes, geologic story : 

Shimer, J. A. 
URANIUM. See aZso Radioactive minerals. 

Alaska, Prince of Wales Island, Bokan 
Mtn. area: MacKevett, E. M., 
Jr., 2. 

Prince of Wales Island, Ross-Adams 
deposit: MacKevett, E. M., Jr., 1. 

Reconnaissance: Matzko, J. J., 1. 
Arizona, Cameron area, recent redistri­

bution : Austin, S. R. 
Dripping Spring quartzite: Granger, 

H. C. 
Bibliography : Soister, P. E. 
Canada: Griffith, J. W. 
Carbonaceous materials, association : 

Breger, I. A., 1. 
Colorado, Boulder Creek granodiorite, 

weathering, distribution: Pliler, 
R., 2. 

Cochetopa district, Los Ochos mine 
area : Malan, R. C. 

Eastern, Sharon Springs member of 
Pierre shale: Landis, E. R., 1. 

Garo deposit: Wilmarth, V. R., 1. 
Peanut mine : Roach, C. H. 
Placerville quadrangle : Bush, A. 

L., 1. 
Salt Wash member, role of carbonate 

cement: Archbold, N. L. 
Slick Rock district, Salt Wash mem­

ber, Jurassic: Shawe, D. R. 
Uravan district, core studies: Keller, 

G. v.,1.2. 
Colorado Plateau, Chinle formation: 

Stewart, J. H., 1. 
Geochemistry and mineralogy : Gar­

rels, R. M., 2. 
Mancos shale, distribution: Pliler, 

R., 1. 
Mineralization, uranium-lead age 

problem : Miller, D. S., 2. 
Morrison formation deposits, size es­

timation, element concentra­
tions: Newman, W. L., 2. 

Origin, isotopic data, new hypothesis: 
Miller, D. S., 1. 

Oxidation sequence in ores: Garrels, 
R. M., 3; Weeks, A. D., 2. 

Sandstone-type deposits, associated 
elements, abundance : Shoe-
maker, E. M., 1. 

Genesis : Garrels, R. M., 5. 
Triassic rocks : Finch, W. I., 2. 
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URANIUM-Continued 
Concentration in carbonaceous mate­

rials, epigenetic origin: Denson, 
N. M., 1. 

Conglomerate reefs, ancient, origin, 
hypotheses: Davidson, C. F. 

Deposition in marine environments ; 
Sheldon, R. P. 

Disintegration products, isotopic dis­
equilibrium: Rosholt, J. N., 
Jr., 2. 

Earth's crust: Adams, J. A. S., 1. 
Exploration: Antunez Echegaray, F. 

Directional-resistivity trends : Keller, 
G. V., 3. 

Statistical analysis of mineralized 
regions : Bates, R. C. 

Florida, land-pebble phosphate district: 
Cathcart, J. B. 

Fluorimetric determination, traces in 
zircon: Cuttitta, F. 

Geochemistry: Adams, J. A. S., 1. 
Granitic rocks, petrogenetic control: 

Whitfield, J. M., 1. 
Greenland, Skrergaard intrusion, mag­

matic differentiation: Hamilton, 
E. I. 

Idaho, Fall Creek area, in carbonaceous 
rocks: Vine, J.D., 1. 

Goose Creek district, in lignite : 
Mapel, W. J., 1. 

Stanley area: Kern, B. F. 
Kansas, western, Sharon Springs mem­

ber of Pierre shale : Landis, E. 
R., 1. 

Marine carbonates: Tatsumoto, M. 
Meteorites, radioactivation analysis, 

cosmic abundance and age : 
Reed, G. W., Jr., 1. 

Meteorites and tektites: Adams, J. A. 
s., 1. 

Mexico, exploration, handbook: Antunez 
Echegaray, F. 

Montana, Ekalaka Hills, in lignite : Gill, 
J. R., 2. 

Long Pine Hills, in lignite : Denson, 
N.M.,2. 

New Mexico, Datil-Gallinas-Bear Mts.: 
Bachman, G. 0., 3. 

Grants area, origin : Colman, H. C. 
Radon concentration in drill holes: 

Tanner, A. B. 
La Ventana Mesa area, in carbona­

ceous rocks : Bachman, G. 0., 2. 
New York, Phillips mine-Camp Smith 

area, possibilities : Klemic, H., 1. 
North Carolina, Piedmont, monazite 

placers : Overstreet, W. C. 
North Dakota, southwestern, in lignite: 

Denson, N. M., 1. 
Nova Scotia, northern, supergene, possi· 

bilities: Brummer, J. J. 
Nuclear science abstracts: U. S. Atomic 

Energy Comm. 

URANIUM-Continued 
Ontario, Bancroft area: Hewitt, D. F. 

Blind River area, cf. Witwatersrand: 
Davidson, C. F. 

Origin: Derry, D. R. 
Elliot Lake area, monazite as ore : 

Roscoe, S. M. 
Oregon, Lakeview area : Peterson, N. 

v., 1. 
Oxidation in unsaturated rocks: Gar­

;rels, R. M., 4. 
Peneconcordant deposits in sedimen­

tary rocks: Finch, W. I., 3. 
Pennsylvania, copper association, hydro­

thermal origin : Brummer, J. J. 
Prospecting : Cornwell, E. D. 
Quebec, McLachlin-Booth area, possi­

bilities : Lyall, H. B., 2. 
Radioactive disequilibria in ores, classi­

fication: Rosholt, J. N., Jr., 1. 
Radiographs of thin sections : Grace, 

J.D. 
Redox relations in ores : Garrels, R. M., 

2. 
Reducing etfect of woody materials : 

Garrels, R. M., 4. 
Sandstone-type deposits, theories of 

origin: Garrels, R. M., 1. 
Saskatchewan, Uranium City area: 

Canada G. S., 20:. 
Sedimentary and igneous deposits, char­

acteristics: Fischer, R. P. 
South Carolina, Piedmont, monazite 

placers: Overstreet, W. C. 
South Dakota, Black Hills, southern, 

·silica-cemented sandstone, pos­
sible guide : Post, E. V., 7. 

Harding-Perkins Counties, in lignite: 
Denson, N. M., 1. 

Sharon Springs member of Pierre 
,shale : Kepferle, R. C. 

Texas, Palangana salt dome, origin : 
Weeks, A. D., 3. 

Trace, colorimetric determination: 
Seim, H. J. 

United States, Chattanooga shale: 
Glover, L., 3d. 

Epigenetic deposits, map: Finch, W. 
I., 1. 

West of Colorado Plateau: Davis, 
D. L. 

Western, in carbonaceous materials: 
Denson, N. M., 1. 

Phosphoria formation, origin: Shel­
don, R. P. 

Utah, Big Indian district: Loring, W. B. 
Cedar Mtn. area: Johnson, H. S., 

Jr., 1. 
Green River-Henry Mtn. districts: 

Johnson, H. S., Jr., 2 .. 
Happy Jack mine: Trites, A. F., Jr. 
Monument Valley, channel deposits: 

Lewis, R. Q., Sr., 1. 
Rainy Day mine, Circle Clitfs area : 

Davidson, E. S., 2. 
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Southeastern: Stewart, J. H., 1. 
Thomas Range tl.uorite district : 

Staatz, M. H. 
Thompson district, botanical pros­

pecting : Cannon, H. L. 
White Canyon area, channel systems, 

control of deposition : Johnson, 
H. S., Jr., 3. 

Washington, Midnite mine: Sheldon, R. 
F. 

Wyoming, Green River formation, rela­
tion to phosphorus : Love, 
J.D., 1. 

UTAH. 

Miller Hill area, ground-water con­
centration: Vine, J. D., 2. 

Red Desert area, in coal : Masur­
sky, H. 

Saratoga area: Stephens, J. G. 
Tertiary sandstone deposits, origin, 

relation to natural gas: Grutt, 
E.W.,Jr. 

Aeromagnetic and gravity surveys, Lis­
bon Valley area: Byerly, P. E. 

Botanical prospecting, Thompson dis­
trict, uranium: Cannon, H. L. 

Geochemical investigations, Bingham 
district, trace elements in pyrite: 
Parry, W. 

Radioactive limonite: Lovering, T. 
G., 2. 

Temple Mtn. area, uranium in car­
bonaceous materials : Breger, I. 
A., 1. 

Geophysical investigation, White Can­
yon district, directional-resistiv­
ity trends: Keller, G. V., 3. 

Guidebook, Provo to Bryce Canyon and 
Zion National Parks: Brigham 
Young Univ. Dept. Geology. 

Southern Oquirrh Mts. to northern 
Boulter Mts. : Utah Geol. Soc. 

Wasatch-Uinta Mts. transition area: 
Intermountain Assoc. Petroleum 
Geologists. 

Library of Samples for Geologic Re­
search: Crawford, A. L. 

Seismic study, Promontory Point and 
Lakeside quarry blasts, mantle 
constitution: Berg, J. W., Jr. 

Trace elements, Bingham district, sul­
fides: Rose, A. W. 

Well logs, types, Paradox basin, correla­
tion and evaluation uses: Mil­
lard, F. S. 

.A.reas described.. 
Cricket Mts.: Hintze, L. F., 3. 
Pavant Range, southern : Crosby, G. W., 

2. 
West Tin tie Range: Groff, 2. r .. , 1. 

Economic geology. 
Bismark Peak area, possibilities: Foster, 

J. M. 

UTAH-Continued 
Economic geology-Continued 

Ceramic clay, red, Henefer area : String­
ham, B. F., 2. 

Fluorite, Juab County: Nackowski, 
M.P., 1. 

Thomas Range district: Staatz, M. H. 
Lead, trace, in potassium feldspars, 

relation to ore deposits : Slawson, 
W. F. 

Lead-Zinc, East Tintic district, Chief 
Oxide area: Lovering, T. S., 2. 

Metallic minerals, Beaver-Millard Coun· 
ties: Nackowski, M. P., 1. 

Clifton district-Gold HUI area : Wil· 
son, S. R. 

Mercur-Ophir mining districts : Proc­
tor, P. D., 4. 

Mineral deposits, Sheeprock Mts. : 
Cohenour, R. E. 

Tintic and East Tintic districts, 
jasperoid indicators: Duke, D. A. 

Mineral resources, Beaver-Millard Coun­
ties: Nackowski, M. P., 1. 

Oil and gas, Coalville anticline, test 
wells: Shelley, C. T. 

Naval Oil-Shale Reserve No. 2, pos­
sibilities : Cashion, W. B., Jr. 

Slab Canyon anticline, test well : 
Lewis, D. W. 

Uinta Basin, western, possibiUties : 
Picard, M. D., 1. 

Petroleum, Aneth area fields : Picard, 
M.D.,2. 

Phosphoria interval, possib111ties, 
northeastern: Cheney, T. M. 

White Mesa field : Picard, M. D., 3. 
Silver Lake Flat area : Burge, D. L. 
Sulfides, Park City district: Wilson, 

Clark L. 
Uranium, Big Indian district: Loring, 

W. B. 
Cedar Mtn. area: Johnson, H. S., 

Jr., 1. 
Green River-Henry Mtn. districts : 

Johnson, H. S., Jr., 2. 
Happy Jack mine: Trites, A. F., Jr. 
Rainy Day mine, Circle Cliffs area : 

Davidson, E. S., 2. 
Southeastern : Stewart, J. H., 1. 
Thomas Range tl.uorite district : 

Staatz, M. H. 
White Canyon area: Johnson, H. S., 

Jr., 3. 
Uranium-vanadium, Monument Valley : 

Lewis, R. Q., Sr., 1. 
Geologic maps. 

Bismark Peak quadrangle : Foster, J. M. 
Camp Maple Dell area: Rigby, J. K., 8 . 
Circle Cliffs 1 NE quadrangle: David-

son, E. S., 1. 
Clay Hills quadrangles: Mullens, T. E., 

1, 2. 
Coach Creek quadrangles, photogeologic : 

Hackman, R. J., 1, 2. 
Coalville area: Shelley, C. T. 
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UTAH-Continued 
Geologic maps-Continued 

Co-op Creek area: Bissell, H. J., 2. 
Crawford Mts., central: Sando, W. J. 
Daggett County : Rltzma, H. R., 2. 
Desert Lake-4 quadrangle, photogeo-

logic : Marshall, C. H., 3. 
Devonian, paleogeologic, central and 

northeastern: Rigby, J. K., 1, 5. 
Elk Ridge quadrangles: Lewis, R. Q., 

Sr., 2-5. 
Flvemile Pass-northern Boulter Mts. 

quadrangles : Utah Geol. Soc. 
General: Brigham Young Unlv. Dept. 

Geology. 
Goose Creek district: Mapel, W. J., 1. 
House Range: Hintze, L. F., 1. 

Southern : Powell, D. K. 
Lisbon Valley area: Byerly, P. E. 
Monument Valley, generalized: Lewis, 

R. Q., Sr., 1. 
Mt. Ellen-4 quadrangle, photogeologic : 

Hemphill, W. R., 1. 
Mt. Nebo-Salt Creek area: Johnson, 

K. D. 
Naval 011-Shale Reserve No.2: Cashion, 

W. B., Jr. 
Needle Range: Gould, W. J. 
Northeastern: Eardley, A. J., 1. 
Notom quadrangles, photogeologlc: 

Hemphill, W. R., 2, 3. 
Oquirrh Mts., southern : Utah Geol. Soc. 
Park City mining district : Wilson, 

Clark L. 
Pavant Range, southern: Crosby, G. 

w., 2. 
Sheeprock Mts.: Cohenour, R. E. 
Silver Lake Flat area: Burge, D. L. 
Spors Mtn. : Staatz, M. H. 
Stansbury Mts., east and west flanks: 

Davis, B. L. 
Southern: Teichert, J. A. 

Thomas Range fluorite district : Staatz, 
M.H. 

Wasatch-Uinta Mts. transition area: In­
termountain Assoc. Petroleum 
Geologists. 

Zion National Park: Brigham Young 
Univ. Dept. Geology. 

Ground water. 
M()rrison formation: Phoenix, D. A., 1. 

Historical geoZog1J. 
Aneth area, Upper Pennsylvanian : 

Picard, M. D., 2. 
Big Indian district, Pennsylvanian­

Cretaceous: Loring, W. B. 
Bismark Peak area, Cambrian-Missis­

sippian: Foster, J. M. 
Browns Park formation, Miocene(?), 

Uinta M ts. : Kinney, D. M., 2. 
Camp Maple Dell area, for Boy Scouts : 

Rigby, J. K., 8. 
Cedar Mtn. area, Cenozoic, uraniferous 

formations: Johnson, H. S., 
Jr., 1. 

Chainman formation, Mississippian, 
facies, western: Sadlick, W., 3. 

UTAH-Continued 
Historical geolog1J-Contlnued 

Coalville area, Cretaceous, Upper : Wil­
liams, N.C. 

Cretaceous-Tertiary: Shelley, C. T. 
Confusion Range, Mississippian-Trias­

sic : Hose, R. K. 
Cretaceous, coal beds, cycles: Spieker, 

E. M. 
Upper, intertonguing sediments, 

northeastern : Hale, L. A. 
Daggett County : Ritzma, H. R., 2. 
Deep Creek Mts. : Nelson, R. B. 

Cambrian-Ordovician : Bick, K. F. 
Devonian, Upper, regional unconform­

Ity, central: Rigby, J. K., 5. 
Devonian - Mississippian boundary 

north-central: Brooks, J. E. 
Diamond Fork anticline, Permian-Oli­

gocene: Neighbor, F. 
Fish Lake Plateau, Jurassic-Quater­

nary: McGookey, D. P. 
Flvemile Pass-northern Boulter Mtn. 

area, Cambrian-Pennsylvanian, 
Quaternary: Bissell, H. J., 4. 

Goose Creek district, Cenozoic : Mapel, 
w. J., 1. 

Great Basin-Colorado Plateau correla­
tion: Crosby, G. W., 2. 

Great Salt Lake, Pleistocene sediments, 
core study : Eardley, A. J ., 4. 

Green River formation, Eocene, Naval 
Oil-Shale Reserve No. 2 : Cashion, 
W. B., Jr. 

Green River-Henry Mtn. districts, 
Pennsylvanian-Tertiary: John­
son, H. S., Jr., 2. 

Hermosa formation, Pennsylvanian, 
Paradox basin, well logs for cor­
relation and evaluation: Millard, 
F. S. 

House Range, southern, Cambrian-Or­
dovician, Cenozoic : Powell, D. K. 

Kayenta and Moenave formations, Tri­
assic-Jurassic, Vermilion Cliffs : 
Wilson, R. F., 1. 

Manning Canyon shale, Mississippian­
Pennsylvanian : Moyle, R. W. 

Moenkopi formation, Triassic, salt­
anticline region : Shoemaker, E. 
M.,2. 

Monument Valley, Permian-Jurassic: 
Lewis, R. Q., Sr., 1. 

Mt. Nebo-Salt Creek area, Mississippian­
Quaternary: Johnson, K. D. 

Needle Range, Devonian-Permian : 
Gould, W. J. 

North Strawberry Valley, Pennsylva­
nian-Jurassic: Bissell, H. J., 2. 

Northeastern: Eardley, A. J., 1. 
Oquirrh formation and Durst group, 

Pennsylvanian-Permian, fusuline 
correlation: Sadlick, W., 2. 

Oquirrh Mts., southern, Cambrian and 
Devonian : Rigby, J. K., 2. 

Southern, Carboniferous : Bissell, 
H.J.,3. 
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Ordovician, north-central: Hintze, L. 
F., 2. 

Park City mining district, Precambrian­
Pennsylvanian : Wilson, Clark L. 

Pavant Range, Cambrian-Quaternary: 
Crosby, G. W., 2. 

Pennsylvanian-Permian, western: Brill, 
K. G., Jr. 

Permian, northern: Cheney, T. M. 
Permian-Jurassic, southeastern: Stew­

art, J. H., 1. 
Randolph quadrangle, Mississippian­

Permian(?): Sando, W. J. 
Salt Lake group, Tertiary : Slentz, L 

w. 
Silver Island Range, Paleozoic and Ter­

tiary: Schaeffer, F. E., Jr. 
Silver Lake Flat area, Precambrian-Ter­

tiary: Burge, D. L. 
Stansbury Mts., southern, Paleozoic and 

Quaternary : Teichert, J. A. 
Thomas Range fluorite district, Ordovi­

cian-Pleistocene: Staatz, M. H. 
Triassic, Upper, and Jurassic, Lower, 

southwestern, correlated with 
Nevada, southern: Wilson, R. F., 
2. 

Triassic-Pliocene, sedimentary-volcanic 
groups, western: Harris, H. D. 

Uinta Basin, western, Eocene : Picard, 
M.D., 1. 

Uinta Mtn. area basins, Paleocene­
Eocene, vertebrate horizons : 
Gazin, C. L., 1. 

Uinta Mts., Mississippian-Pennsylvanian 
boundary : Sadlick, W., 1. 

Wasatch Mtn. area, Jurassic: Stokes, 
W.L. 

Wasatch Mts., Cambrian: Lochman­
Balk, C., 1. 

Wasatch and Uinta Mts., Mississippian : 
Crittenden, M. D., Jr. 

Triassic: Scott, W. F. 
Upper Devonian unconformity : Rig­

by, J. K., 1. 
Wendover phase of Antler orogeny, Mis­

sissippian, western: Sadlick, W., 
3. 

West Tintic Range : Groff, S. L., 1. 
Mineralogy. 

Calcite, cone-in-cone, Wheeler forma­
. tion, on trilobites : Bright, R. C. 

Clifton district-Gold Hill area, mines : 
Wilson, S. R. 

Green River formation, mineral assem­
blages, relations: Milton, C., 1. 

Green River-Henry Mtn. districts: 
Johnson, H. S., Jr., 2. 

Halloysite, Lake Mts., hot-spring de­
posit: Ames, L. L., Jr., 1. 

Happy Jack uranium mine : Trites, A. 
F., Jr. 

Hornblendes, Henry Mts., phenocrysts 
in porphyries, composition : En­
gel, C. G. 

UTAH-Continued 
Mineralogy-Con tinned 

Mercur-Ophir mining district: Proctor, 
P. D.,4. 

Micaceous mineral&, Ophir Hill mine, 
alteration sequence: Weintraub, 
J. 

Monument Valley, uranium-vanadium 
channel deposits : Lewis, R. Q., 
Sr., 1. 

North Horn formation, Cretaceous-Pale­
ocene, differentiation by heavy 
minerals, central: Lee, K.-Y., 2. 

Phosphate minerals, Clay Canyon: Ham­
ilton, H. V. 

Pyrophyllite, origin, north-central: Ehl· 
mann, A. J ., 2. 

Saline deposits : Kerr, P. F., 3. 
Silver Lake Flat area: Burge, D. L. 
Stansbury Mts., igneous rocks: Davis, 

B. L. 
Umohoite, Marysvale area, X-ray study: 

Kamhi, S. R. 
Variscite, Clay Canyon : Hamilton, 

H. V. 
Paleontology. 

Belemnoids, Chainman shale, Mississip­
pian: Flower, R. H., 2. 

Bird, recurvirostrid, Colton formation, 
Eocene: Hardy, J. W. 

Bryozoans, fenestrate, Mississippian, 
central: Burckle, L. H., 3. 

Manning Canyon shale, Mississippian, 
Utah County : Burckle, L. H., 1. 

Camp Maple Dell area, for Boy Scouts: 
Rigby, J. K., 8. 

Confusion Range, Mississippian-Trias­
sic : Hose, R. K. 

Conodonts, Triassic, north-central: 
Clark, D. L., 1. 

Ely limestone, Pennsylvanian, Needle 
Range: Gould, W. J. 

Fusulinids, Oquirrh formation and 
Durst group, Pennsylvanian-Per­
mian, correlations: Sadlick, W., 
2. 

Gardner dolomite, Mississippian, Bis­
mark Peak area: Foster, J. M. 

House Range, southern, Cambrian-Ordo­
vician, lists : Powell, D. K. 

Manning Canyon shale, Mississippian-
Pennsylvanian, paleoecology: 
Moyle, R. W • 

Paleozoic, central, lists: Utah Geol. 
Soc. 

Randolph quadrangle, Mississippian­
Permian(?), llsts: Sando, W. J. 

Sheeprock Mts., Cambrian-Tertiary : 
Cohenour, R. E. 

Sponges, Manning Canyon shale, Mis­
sissippian-Pennsylvanian: Rigby, 
J.K.,6. 

Ordovician, western: Rigby, J. K., 9. 
Stansbury Mts., southern, Paleozoic, 

lists: Teichert, J. A. 
Stromatoporoids, Guilmette limestone, 

Devonian: Gould, F. D. 
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UTAH-Continued 
Paleontology-Continued 

Trilobite, Wheeler formation, Cambrian, 
paleoecology and biometrics : 
Bright, R. C. 

Vertebrates, Uinta Mtn. area basins, 
Paleocene-Eocene : Gazin, C. L., 
1. 

Petrology. 
Bismark Peak quadrangle: Foster, 

J.M. 
Camp Maple Dell area, for Boy Scouts : 

Rigby, J. K., 8. 
Confusion Range, Mississippian-Trias­

sic : Hose, R. K. 
Crawford Mts. and Laketown area, 

Brazer dolomite: Sando, W. J. 
Fivemile Pass-northern Boulter Mtn. 

area : Bissell, H. J ., 4. 
Goose Creek district: Mapel, W. J., 1. 
Great Salt Lake Desert, dolomite bed : 

Graf, D. L. 
Green River-Henry Mtn. districts: John­

son, H. S., Jr., 2. 
Grouse Creek pluton: Baker, W. H. 
Henry Mts., porphyries, composition: 

Engel, C. G. 
House Range, southern: Powell, D. K. 
Iron Springs district iron ores, trace 

ferrides, cf. Granite Mtn.-Desert 
and Three Peaks areas : Dahl, 
C. L. 

Marysvale area, Mt. Belknap series, vol-
canic rocks, spectrochemical 
analysis: Molloy, M. W., 2. 

Mercur-Ophir area, igneous rocks, cf. 
Tintic district: Proctor, P. D., 1. 

Mineral Range pluton, inclusions: 
Condie, K. C. 

Moenkopi formation, Triassic, salt anti­
cline region : Shoemaker, E. M., 2. 

Monument Valley, Shinarump channel 
deposits: Lewis, R. Q., Sr., 1. 

Naval Oil-Shale Reserve No. 2: Cashion, 
W. B., Jr. 

North Horn formation, Cretaceous­
Paleocene, differentiation by 
heavy minerals, central: Lee, 
K.-Y., 2. 

Ophir area: Rigby, J. K., 2. 
Ophir Hill mine, alteration sequence : 

Weintraub, J. 
Oquirrh Mts., southern: Bissell, H. J., 

3. 
Pavant Range, southern: Crosby, G. 

w., 2. 
Permian-Jurassic, southeastern : Stew­

art, J. H., 1. 
Rainy Day uranium mine, Circle CUffs 

area: Davidson, E. S., 2. 
Sheeprock Mts. : Cohenour, R. E. 
·Silver Lake Flat area : Burge, D. L. 
Stansbury Mts., igneous rocks: Davis, 

B. L. 
Thomas Range fluordte district: Staatz, 

M.H. 

UTAH-Continued 
Petrology-Continued 

Tintic and East Tintic mining districts, 
jasperoid and ore deposits : Duke, 
D. A. 

Utah Valley, Great Blue-Manning Can­
yon formations, shale alteration: 
Ehlmann, A. J., 1. 

White Canyon area, Shinarump channel 
sediments, origin: Johnson, H. 
S., Jr., 3. 

White Mesa on field, biostromal com­
plex: : Picard, M. D., 3. 

Physical geology. 
Ancestral Rocky Mts., uplifts, northern : 

Heylmun, E. B., Jr. 
Aneth area, Upper Pennsylvanian: 

Picard, M. D., 2. 
Arches National Monument, origin of 

;features: Threet, R. L., 3. 
Bismark Peak quadrangle: Foster, J. M. 
Cedar Mtn. area: Johnson, H. S., Jr., 1. 
Coalville area: Shelley, C. T. 
Deep Creek Range: Nelson, R. B. 
Diamond Fork anticline: Neighbor, F. 
Fish Lake Plateau: McGookey, D. P. 
Fivemile Pass-northern Boulter M:tn. 

area: Proctor, P. D., 3; Utah 
Geol. Soc. 

Goose Creek district : Mapel, W. J., 1. 
Great Salt Lake basin: Slentz, L. W. 
Green River-Henry Mtn. districts: John-

son, H. S., Jr., 2. 
Grouse Creek pluton : Baker, W. H. 
House Range, southern: Powell, D. K. 
Hurricane fault and other Laramide 

'reverse faults: Lovejoy, E. M. P. 
Lava flows in valleys, inverted relief, 

'southwestern: Threet, R. L., 2. 
Lisbon Valley area: Byerly, P. E. 
Mercur-Ophlr areas, folding and fault­

ing: Rigby, J. K., 3. 
Mt. Nebo-Salt Creek area: Johnson, 

K.D. 
Needle Range: Gould, W. J. 
North Strawberry Valley, tectonics: 

Bissell, H. J., 2. 
Northeastern: Eardley, A. J., 1. 
Oquirrh Mts., southern : Utah Geol. Soc. 
Park City mining district: Wilson, 

Clark L. 
Pavant Range, southern : Crosby, G. W., 

2. 
Salt anticlines, differential loading 

,origin: Jonesb, R. W. 
Sevier arch, tectonics, western : Harris, 

H. D. 
Sheeprock Mts. : Cohenour, R. E. 
Shinarump conglomerate, possible eddy 

•markings: Rigby, J. K., 7. 
Silver Lake Flat area: Burge, D. L. 
Slab Canyon anticline: Lewis, D. W. 
Stansbury Mts.: Davis, B. L. 

Southern: Teichert, J. A. 
Sunnyside coal mines, rock bursts : 

Peperakis, J. 
Tectonics, central: Proctor, P. D., 2. 
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UTAH-Continued 
Physical geology-Continued 

Thomas Range fluorite district: Staatz, 
:M. H. 

Uinta :Mts. : Ritzma, H. R., 2. 
Ute formation, columnar structures, 

contemporaneous deformation : 
:Hardy, C. T. 

Wasatch fault, central : Bissell, H. J., 6. 
Wasatch :Mts., Provo area, faults : 

Baker, A. A. 
West Portal-Soldier Summit area: 

Walton, P. T. 
White Canyon area, Shinarump chan­

nels, sedimentation : Johnson, 
H. S., Jr., 3. 

Physiographic geology. 
Daggett County: Ritzma, H. R., 2. 
Fish Lake Plateau: :McGookey, D. P. 
Glen and Cataract Canyons: Cooley, 

:M. E., 3. 
Oquirrh :Mts., southern: Rigby, J. K., 4. 
San Juan Canyon: Cooley, :M. E., 2. 
Wasatch-Uinta Mts. junction, geomor-

phology : Threet, R. L., 1. 
VALLEYS. 

California, San Joaquin Valley: Davis, 
G. H., 1. 

Georgia, coastal, parallel to shoreline, 
origin: Zeigler, J. :M., 1. 

Honduras, northeastern : Helbig, K. M. 
Massachusetts, Fresh Pond-Mystic 

Lakes area, buried: Chute, N. E. 
Quebec, Hudson Strait shoreline, pre­

Pliocene : Robitaille, B. 
Slope retreat, unequal rate of erosion: 

Crickmay, C. H. 
South Carolina, coastal, parallel to 

shoreline, origin: Zeigler, J. :M., 
1. 

Utah, Glen and Cataract Canyons: 
Cooley, M. E., 3. 

San Juan Canyon : Cooley, M. E., 2. 
Wasatch-Uinta :Mts. junction : Threet, 

R. L.,1. 
Wyoming, Wasatch-Uinta :Mts. junc­

tion : Threet, R. L., 1. 
VANADIUM. 

Colorado, Placerville quadrangle : Bush, 
A. L., 1. 

Rifle and Garfield mines: Botinelly, T. 
Salt Wash member, role of carbonate 

cement: Archbold, N. L. 
Slick Rock district, Salt Wash mem­

ber: Shawe, D. R. 
Colorado Plateau, alteration sequence of 

ores : Evans, H. T., Jr., 2. 
Geochemistry and mineralogy : Gar­

rels, R. :M., 2. 
In clays: Hathaway, J. C., 2. 
Salt Wash member, in clays: Foster, 

:M.D. 
Sandstone-type deposits, genesis : 

Garrels, R. :M., 5. 
Crystal chemistry and mineralogy : 

Evans, H. T., Jr., 2. 

~G,S28--e1~9 

VANADIUM-Continued 
Origin of ores, reduction by wood and 

lignite, experimental: Pommer, 
A. :M. 

Redox relations in ores : Garrels, R. M., 
2. 

Secondary minerals, synthesis, pH con­
trol : Marvin, R. F. 

Sedimentary and igneous deposit char­
acteristics : Fischer, R. P. 

Utah, Monument Valley, channel depos­
its : Lewis, R. Q., Sr., 1. 

VEINS. 
Alaska, Chichagof Island, northwestern, 

gold-bearing quartz : Rossman, 
D.L.,2. 

British Columbia, Torbrit silver mine: 
Campbell, F. A. 

California, froth veins including oil, in 
mercury deposits, immiscible hy­
drothermal fluids: Bailey, E. H., 
2. 

Colorado, Chicago Creek area, multiple­
stage: Harrison, J. E. 

Front Range mineral belt, hydrother­
mal-alteration patterns, relation 
to ore: Gonzalez-Bonorino, F. 

Hydrothermal alteration : Schwartz, 
G. :M., 2. 

Mexico, Santa Barbara district, Chihua­
hua, sulfide: Scott, J. B. 

Nevada, Candelaria mining district: 
Page, B. M., 1. 

Ore solutions, temperature-fugacity re­
lations of 0, S, and C02 : Hol­
land, H. D. 

Oregon, Granite district, gold : Koch, 
G. S., Jr. 

Virginia, Lynchburg gneiss, Fancy Gap 
area, quartz, in conjugate joints: 
Richard, B. H. 

VENTIFACTS, Nova Scotia, Annapolis Valley, 
recent formation: Hickox, C. F., 
Jr., 1. 

VERMICULITE. See also Clay minerals. 
Montana, Libby deposit, origin : Bassett, 

W.A., 1. 
Texas, central : Clabaugh, S. E. 

VERMONT. 
Guidebook, west-central: New England 

Intercollegiate Geol. Conf. 
Economic geology. 

Copper, Elizabeth mine: Howard, P. F. 
Marble, Rutland area: Bain, G. W. 
Mineral deposits, list: Morrill, P., 1. 

Geologic maps. 
East-central, generalized: Howard, P. F. 
Mt. Mansfield quadrangle : Christman, 

R.A.,2. 
St. Johnsbury quadrangle: Hall, L. M. 

Historical geology. 
Champlain basin, Cambrian-Ordovician : 

Erwin, R. B. 
Champlain Valley, central, Cambrian­

Ordovician: Welby, C. W. 
Chazy series, Ordovician: Oxley, P. 
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Coxe Mtn. area, Precambrian-Ordo­
vician : Osberg, P. H. 

East Barre area, Ordovician-Devonian : 
Murthy, V. R., 1. 

Hortonville formation, age problem, 
west-central: Zen, E-an, 5. 

Island Pond quadrangle : Goodwin, B. K. 
Mt. Mansfield quadrangle : Christman, 

R. A., 2. 
Pawlet quadrangle, low Taconic and 

high Taconic sequences, Cam­
brian-Ordovician : Shumaker, R. 

Plainfield quadrangle : Konig, R. H. 
Randolph quadrangle, Paleozoic : Ern, 

E. H., Jr. 
Rutland area, marble belt, Cambrian­

Ordovician : Bain, G. W. 
Taconic sequence, Cambrian-Ordo­

vician : Zen, E-an, 1. 
St. Johnsbury quadrangle, Ordovi­

cian( ?)-Devonian: Hall, L. M. 
Vermont Valley and adjoining Taconic 

Range, Precambrian-Ordovician : 
Thompson, J. B., Jr., 2. 

Mineralogy. 
Carbonates, Burchards limestone, X-ray 

diffraction : Zen, E-an, 3. 
Collecting localities: Morrill, P., 1. 
Elizabeth copper mine, alteration zones : 

Howard, P. F. 
Mt. Mansfield quadrangle: Christman, 

R.A.,2. 
St. Johnsbury quadrangle, Ordovi­

cian( ?)-Devonian: Hall, L. M. 
Paleontology. 

Chazy series, Ordovician, Champlain 
Valley: Oxley, P. 

Graptolites, Taconic area, Cambrian­
Ordovician: Berry, W. B. N., 1. 

Petrology. 
Burchards limestone, Ordovician, car­

bonate mineralogy and origin: 
Zen, E-an, 3. 

Champlain Valley, Chazy series, Ordo­
vician: Oxley, P. 

Elizabeth copper mine, alteration zones : 
Howard, P. F. 

Mt. Mansfield quadrangle: Christman, 
R.A.,2. 

St. Johnsbury quadrangle, Ordovi­
cian (?)-Devonian: Hall, L. M. 

Physical geology. 
Appalachian orthogeosyncline, tectonics, 

northern: Cady, W. M. 
Champlain basin, Paleozoic : Erwin, 

R. B. 
Champlain Valley, central: Welby, C. W. 
Coxe Mtn. area: Osberg, P. H. 
Eastern, structural correlation: Murthy, 

V. R., 1. 
Elizabeth copper mine, folding and 

faulting: Howard, P. F. 
Island Pond quadrangle : Goodwin, 

B. K. 

VERMONT-Continued 
Physical geology-Continued 

Mt. Mansfield quadrangle: Christman, 
R. A., 2. 

Plainfield quadrangle : Konig, R. H. 
Randolph quadrangle : Ern, E. H., Jr. 
St. Johnsbury quadrangle : Hall, L. M. 
Strafford dome area : Howard, P. F. 
Taconic Range, north end : Zen, E-an, 1. 
Vermont Valley and adjoining Taconic 

Range: Thompson, J. B., Jr., 2. 
VERTEBRATA. See also the classes. 

Alberta, Devonian-Quaternary: Lang­
ston, W., Jr., 1. 

California, Schuiling Cave, Mojave 
Desert, Pleistocene: Downs, T. 

Colorado, Piceance Creek basin, 
Paleocene-Eocene : Gazin, C. L., 1. 

Evolution : Romer, A. S., 2. 
North America, Late Triassic, correla­

tions: Gregory, J. T. 
Oklahoma, Ogallala formation, Plio­

cene, Durham local fauna : Kitts, 
D. B., 3. 

Paleontology, history: Romer, A. S., 3. 
Stratigraphic concepts: Wilson, John 

A., 2. 
Structure, elementary account: Fox, W. 
Tetrapods, molar cusp patterns, evolu­

tion : Edmund, A. G. 
Triassic, extinction : Colbert, E. H., 1. 

Texas, Rotten Hill site, Triassic: Pan­
handle Geol. Soc., 1. 

Vale formation, Permian, Knox 
County: Seltin, R. J., 1. 

Utah-Wyoming, Uinta Mtn. area basins, 
Paleocene-Eocene : Gazin, C. 
L.,1. 

VIRGIN ISLANDS. See also West Indies. 
British islands: Martin-Kaye, P. H. A. 
St. Thomas and St.. John : Donnelly, 

T.W. 
Tortola and adjacent cays, geologic 

map: Martin-Kaye, P. H. A. 
Virgin Gorda, geologic map : Martin­

Kaye, P. H. A. 
VIRGINIA. 

Amino acids in peat, Dismal Swamp: 
Swain, F. "M., Jr., 1. 

Gravity survey, Appalachians, south­
western : Sears, C. E., Jr., 2. 

Guidebook, Cacapon Mtn. area: Appa­
lachian Geol. Soc. 

Polytechnic Institute, research pro­
gram, recent sediments: Nelson, 
B .. w., 1. 

Economic geology, 
Gossans, Stony Point area, derived 

from siderite, not sulfides : Taze­
laar, J. F. 

Manganese, Shenandoah Valley, resid­
ual concentrate: Hack, J. T., 3. 

Mineral resources, Floyd County : Die­
trich, R. V. 

Map : Gooch, lll. 0. 
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VIRGINIA-Continued 
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Oil and gas, possibilities, southwestern : 
Wilpolt, R. H. 

Quartz, crystalline, southwestern : 
Mertle, J. B., lr., 2. 

Geologic maps. 
Cacapon Mtn. area: Appalachian Geol. 

Soc. 
Calfpasture-Middle-North Rivers drain­

age basins, generalized : Carroll, 
D.,2. 

Floyd County : Dietrich, R. V. 
Index : Boardman, L., 3. 
Middle River drainage basin: Carroll, 

D., 2. 
Ground, water. 

Albemarle County, western: Cross, W., 
2d, 2. 

Piedmont: LeGrand, H. E., 1. 
Resources: Va. Div. Water Res. 
Tide Spring, ebbing and flowing cycle: 

Brent, W. B., 2. 
Triassic basins, origin of water system : 

LeGrand, H. E., 2. 
Historical geology. 

Aquia formation, Paleocene ( ?) age and 
correlations : Page, R. A., 1. 

Floyd County: Dietrich, R. V. 
Lebanon area, popular account : Cam­

eron, C. C. 
Mascot dolomite, Ordovician, old chan­

neled depression, Washington 
County: Harris, L. P. 

Mississippian, Upper, southwestern: 
Wilpolt, R. H. 

Mosheim limestone, Ordovician, basal 
disconformity: Webb, F., Jr. 

Smith Mtn. area, Precambrian-Ordovi­
cian: Nelson, W. A., 2. 

Yorktown formation, Miocene, correla­
tions: McLean, J. D., Jr. 

Mineralogy. 
Adularia, moonstone, Goochland Coun­

ty: Sinkankas, J., 2. 
Amelia Courthouse area, collecting: 

Cusick, A. 
Catoctin formation, Shadwell area, 

mineral associations: Giannini, 
W.F. 

Celestite and strontianite, Wise County : 
Pharr, R. F. 

Clay minerals, York River tributary 
basin, Piedmont cf. Coastal Plain 
sources : Brown, C. Q. 

Concretions, Millboro shale : Roberts, 
C. E. 

Floyd County : Dietrich, R. V. 
Garnet, Piedmont: Crist, C. W., Jr. 
Gossans, Stony Point area, derived from 

siderite, not sulfides: Tazelaar, 
J.F. 

Heavy minerals, Middle River drainage 
basin, country rocks and soils, in­
IOluble residues : Carroll, D., 2. 

VIRGINIA-Con tinned 
Mineralogy-Continued 

Iron oxide pseudomorphs after pyrite 
metacrysts, Piedmont schists : 
Peare, R. K. 

Quartz crystals, Craigsville area, smoky 
phantoms: Cross, W., 2d, 1. 

Southwestern : Mertle, J. B., Jr., 2. 
Titanium minerals, Roseland area: Hill· 

house, D. N. 
Zircon, Martinsburg shale, Ordovician, 

bentonite bed: Carroll, D., 3. 
Paleontology. 

Foraminifera, Aquia formation, Paleo­
cene ( ? ) , lists and correlations : 
Page, R. A., 1. 

Yorktown formation, Miocene, York­
James peninsula : McLean, J. D., 
Jr. 

Invertebrates, Huntersville formation, 
Devonian: Ciaramella, P. S., Jr. 

Mollusks, Yorktown formation, Miocene, 
York-James peninsula, list: Mc­
Lean, J.D., Jr. 

Pelecypods, Chesapeake Bay, Miocene, 
cf. Europe : Mongin, D. 

Trilobites, silicified, Middle Ordovician : 
Whittington, H. B. 

Petrology. 
Bentonite, Pennsylvanian, southwest­

ern: Nelson, B. W., 2. 
Floyd County : Dietrich, R. V. 
James River sediments, clay formation: 

Powers, M. C. 
Limestones, dolomitic, structure study 

from enlarged photographs : 
Cooper, B. N., 1. 

Max Meadows fault breccia : Cooper, 
B.N.,2. 

Middle River drainage basin, country 
rocks and soils, insoluble resi· 
dues and heavy minerals: Car­
roll, D., 2. 

Mosheim formation, Strasburg area, 
petrography: Sherwood, W. C. 

Potomac River Gorge below Great Falls, 
crystalline rocks: Reed, J. C., Jr. 

Rappahannock and York River basins, 
sedimentation studies: Nelson, B. 
w.,1. 

Roseland area, gneiss and anorthosite 
intrusion: Hillhouse, D. N. 

Sandstones, cementation, western : 
Lowry, W. D., 2. 

Stream sands, South River tributaries, 
heavy minerals, statistical analy­
sis : Carroll, D., 1. 

Physical geology. 
Basement, definition without ages or 

rock types: Sears, C. E., Jr., 1. 
Blacksburg-Shawsville area, faults: 

Deaton, J. B. 
Breathing Cave: Deike, G. H., 3d. 
Floyd County: Dietrich, R. V. 
Giles County, sedimentary structures in 

Mississippian formations: Thom­
a•, W. Andrew. 
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VIRGINIA-Continued 
Physical geology-Continued 

Lynchburg gneiss, conjugate quartz 
veins in joints, Fancy Gap area : 
Richard, B. H. 

Pulaski and Max Meadows thrusts, 
tectonic breccia: Cooper, B. N., 2. 

SaltvUle fault, drill-hole data: Nelson, 
W.A., 1. 

Shenandoah River, meander intrench­
ment in Martinsburg shale, 
structural control: Hack, J. T., 1. 

Smith Mtn. area: Nelson, W. A., 2. 
Physiographic geology. 

Blue Ridge Upland, New River and 
Roanoke River basins : Dietrich, 
R.V. 

Shenandoah River, North Fork, in­
trenched meanders : Hack, J. T ., 
1. 

Shenandoah Valley, residual and allu­
vial deposits: Hack, J. T., 2. 

VOLCANIC ASH. See also Pumice ; Tuff. 
Idaho, Goose Creek district and adja­

cent states: Mapel, W. J., 1. 
Marine cores: Ewing, W. M., 2. 
Pacific Ocean, white ash layer, origin: 

Ewing, W. M., 2. 
White ash layer, subbottom reflector : 

Worzel, J. L., 1. 
United States, western, lightweight 

aggregates: Chesterman, C. W., 1. 
West Indies, St. Vincent, Pleistocene, 

facies and weathering: Hay, R. 
L., 1. 

St. Vincent, Soufrit!re, 1902 eruption : 
Hay, R. L., 2. 

Wind distribution and effect of falls : 
Wilcox, Ray E., 1. 

Zeolites, sedimentary, diagenesis: Def­
feyes, K. S., 2. 

VoLCANIC ROCKS. See Igneous rocks. 
VOLCANISM. 

Alaska, Adak Island, southern, and 
Kagalaska Island, Tertiary ( ?) : 
Fraser, G. D., 2. 

Chichagof Island, .northwestern, 
Mesozoic: Rossman, D. L., 2. 

Delarof and westernmost Andreanof 
Islands, Cenozoic : Fraser, G. D., 
1. 

Gareloi Island: Coats, R. R., 1. 
Little Sitkin Island, Cenozoic: 

Snyder, G. L. 
Segula, Davidof, and Khvostof Is­

,Jands, Quaternary: Nelson, W. 
H., 2. 

Semisopochnoi Island, late Cenozoic: 
Coats, R. R., 2. 

Umnak-Bogoslof Islands area, Ceno­
zoic: Byers, F. M., Jr. 

Arizona, Chiricahua Mts., northern : 
Mayo, E. B., 2. 

Hopi Buttes area, diatremes: Calla­
han, J. T., 1. 

VOLCANISM-continued 
Arizona-Continued 

San Francisco Mtn. volcanic field, 
geochronology : Sabels, B. E., 1. 

Superior-Globe area, dacite sheet, 
pyroclastic origin : Peterson, D. 
w. 

Cenozoic belts, relation to continental 
drift and total crustal shift : 
Ma, T. Y. H. 

Colorado, Creede caldera, ash fiows : 
Ratte, J. c. 

Contraction theory: Wilson, John T., 2. 
Crustal shifting by polar-icecap growth, 

theory : Hapgood, C. H. 
El Salvador: Gierloff-Emden, H.-G., 1. 
Features, development, relation to de­

gassing, cf. Moon: Green, J., 2. 
Greenland, east-central, Devonian: 

Butler, H. 
Western, basalt province, Tertiary: 

1\funck, S. 
Idaho, North Fork quadrangle, Ter· 

tiary : Anderson, A. L. 
Mexico: Mooser, F., 4. 

Basin of Mexico, Cenozoic cycles : 
Mooser, F., 1. 

Geothermic-energy source : Anda, L. 
F. de. 

Veracruz basin and Isthmus of 
Tehuantepec salt basin : Rfos 
Macbeth, F. 

Minnesota, Precambrian - Ordovician, 
popular account: Ahlquist, G. R., 
1. 

Nevada, Shoshone Range, Tertiary brec­
cia pipes: Gates, 0. 

New Mexico, Union County, late Ceno­
zoic : Baldwin, B. 

Nicaragua, relation to tectonics : 
Giudice, D. del, 2. 

Ontario, Sudbury basin, Precambrian 
1glowing avalanches: Thomson, J. 
E., 2. 

Oregon, Cenozoic : Baldwin, E. M., 1 ; 
Wilkinson, W. D., 1. 

Pacific Ocean basin, eastern, 1945-55: 
Richards, A. F., 1. 

Puerto Rico, San Juan area, Tertiary : 
Kaye, C. A., 1. 

Quaternary volcanic rocks, age criteria : 
Clements, T. D., 1. 

United States, landscapes: Shimer, J. A. 
Volcanic necks, emplacement: Me­

Birney, A. R. 
West Indies, Leeward Islands, by is­

lands : Martin-Kaye, P. H. A. 
Montserrat, soufrit!res: Martin-Kaye, 

P. H. A. 
Wyoming, Rattlesnake H1lls, Tertiary 

volcanic field: Carey, B. D., Jr. 
VOLCANOES. 

Alaska, Copper River basin, mud : 
Nichols, Donald R., 2. 

Mt. Gareloi, Garelol Island: Coats, 
R. R., 1. 
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Alaska-Continued 
Okmok, Umnak Island: Byers, F. M., 

Jr. 
Semisopochnoi Island: Coats, R. R., 2. 

California, Branscomb mud volcanoes : 
Pierson, W. S. 

Central America, activity : Bullard, F. 
M. 

Ha wail, Haleakala, Ma ui, age of Ia va 
flows: Reber, G. 

Mexico, Barcena, Isla San Benedicto : 
:Richards, A. F., 1. 

Oregon, Mt. Multnomah, popular ac­
count: Heald, W. F., 2. 

Three Sisters, popular account: 
Heald, W. F., 2. 

Popular account : Wilson, B. H. 
West Indies, St. Vincent, Quaternary 

deposits : Hay, R. L., 1. 
St. Vincent, Soufri~re, 1902 eruption: 

Hay, R. L., 2. 
WASHINGTON. 

Engineering geology, Rocky Reach dam 
site, Columbia River: Swiger, 
W.F. 

Geophysical investigation, Puget Sound 
area, anomalous crustal struc­
ture: Neumann, F., 2. 

Prospecting, elementary geology: An­
derson, D. Lorraine. 

Areas described. 
Cascade Range, Naches-Yakima Rivers 

area : Stout, M. L. 
Dutch Miller Gap area: Ellis, R. C. 
Finney Peak area: Jonesa, R. W. 
Glacier Peak quadrangle: Ford, A. B. 
Turtle Lake quadrangle: Becraft, G. E. 

Economic geology. 
Clay, ceramic, western : Kelly, H. J. 
Oil and gas, Green River area, possibili­

ties: Anderson, J. Q. 
Ocean City anticline, possibilities : 

Wurden, F. H. 
Uranium, Midnite mine: Sheldon, R. F. 

Turtle Lake quadrangle : Becraft, 
G. E. 

Geologic maps. 
Buckley quadrangle : Crandell, D. R. 
Cascade Mts., northern, reconnaissance : 

Crowder, D. F. 
Entiat Mts., northern: Crowder, D. F. 
Grand Coulee area : Bretz, J H., 1. 

Ground water. 
Columbia River basalt: Newcomb, R. C. 

Historical geology. 
Buckley quadrangle, Tertiary-Quater­

nary : Crandell, D. R. 
Cascade Range, Naches-Yakima Rivers 

area, Tertiary and older: Stout, 
M. L. 

Dutch Miller Gap area : Ellis, R. C. 
Finney Peak area: Jones•, R. W. 
Mt. Stuart area, pre-Ordovician-Eo­

cene : Pratt, R. M. 

WASHINGTON-Continued 
Historical geology-Continued 

Ocean City area, Eocene-Pliocene: Wur­
den, F. H. 

Precambrian-Cambrian, northeastern : 
Wets, P. L. 

Puget Sound lowland, continental Mio­
cene : Mullineaux, D. R. 

Pre-Wisconsin interglacial pollen se­
quences : Leopold, E. B., 1. 

Spirit Lake, drowned forests, radio­
carbon ages: Lawrence, D. B. 

Turtle Lake quadrangle: Becraft, G. E. 
Upper Baker dam area, Quaternary: 

Stearns, H. T. 
Mineralogy. 

Meta-autunite, Daybreak mine: Vol­
borth, A. 

Sulfide, iron-copper, Mackinaw mine, in­
clusions in chalcopyrite: Birks, 
L. S., Jr. 

Wairakite, Mt. Rainier National Park, 
Keechelus ( ?) formation tuffs: 
Wise, W. S., 2. 

PaZeon tology. 
Archaeocyathids, Colville area, Early 

Cambrian : Greggs, R. G. 
Columbia Basin, Quaternary, list : 

Daugherty, R. D., 1. 
Fusulinids, Permian, northwestern : 

Danner, W. R. 
Man, Pleistocene, Lind Coulee site : 

Daugherty, R. D., 2. 
Popular account: Livingston, V. E., Jr. 

Petrology. 
Blue Glacier, ice petrofabrics : Kamb, 

W. B., 2. 
Buckley quadrangle : Crandell, D. R. 
Cascade Range, Naches-Yakima Rivers 

area : Stout, M. L. 
Entiat Mts., quartz diorite complex, 

granitization: Crowder, D. F. 
Glacier Peak quadrangle : Ford, A. B. 
Midnite uranium mine area : Sheldon, 

R. F. 
Mt. Stuart area, pre-Ordovician-Eo­

cene: Pratt, R. M. 
Puget Sound lowland area, Miocene vol­

canic rocks : Mullineaux, D. R. 
Shuksan belt, metamorphic facies, sodic 

amphiboles: Misch, P. H. 
Twin Sisters dunite : Ragan, D. M. 

Physical geology. 
Blue Glacier, budget study : LaCha-

pelle, E. R., 2. 
Buckley quadrangle: Crandell, D. R. 
Channeled scablands : Bretz, J H., 1. 
Columbia River basalt, structural con-

trol of ground water: Newcomb, 
R. c. 

Emmons Glacier, advance, time-lapse 
photography : Miller, R. D., 2. 

Stream-braiding mechanics, time­
lapse photography : Fahnestock, 
R.K. 



598 BmLIOGRAPHY OF NORTH AMERl!CAN GEiOLOGY, 1959 

WASHINGTON-Continued 
Physical geology-Continued 

Finney Peak area: Jones a, R. W. 
Lake Washington, sedimentation, con­

trol by convection currents: 
Gould, H. R., 1. 

Mt. Stuart area: Pratt, R. M. 
Spirit Lake, drowned forests, radiocar­

bon ages: Lawrence, D. B. 
Twin Sisters dunite, emplacement: 

Ragan, D. M. 
Physiographic geology. 

Channeled scablands : Bretz, J H., 1. 
Emmons Glacier, stream braiding, time­

lapse photography : Fahnestock, 
R. K. 

Lake Washington, bottom topography, 
control by convection currents: 
Gould, H. R., 1. 

Nisqually Glacier, maximum recent ad­
vance : Sigafoos, R. S. 

Patterned ground, origin, central: 
Kaatz, M. R. 

WATER. See also Ground water. 
Natural chemical characteristics: Hem, 

J.D. 
Pressure-volume-temperature relations, 

experimental: Holser, W. T. 
WATER RESOURCES. See also Ground water. 

Hawaii: Hawaii Water Authority. 
Minnesota, hydrologic atlas: Minn. 

Dept. Conserv. Div. Waters. 
WEATHERING. See also Erosion ; Soils. 

Accumulator plants: Lovering, T. S., 1. 
Appalachians, Piedmont, southern, sap­

rolite, water-table depth: Le­
Grand, H. E., 3. 

Canada, mechanical, freeze-thaw fre­
quencies: Fraser, J. K., 2. 

Canadian Shield, eastern, pre-Pleisto-
cene, tropical : Brochu, M., 1. 

Chemical, textbook : Keller, W. D., 1. 
Clay minerals : Harrison, J. L. 
Experimental, hydrothermal conditions, 

factors: Hawkins, D. B., 2. 
Feldspar and mica, experimental : Gar­

rels, R. M., 7. 
Feldspars, alteration to micaceous min­

erals: DeVore, G. W., 1. 
Geomorphic landscape development: 

Rolfe, B. N., 2. 
Georgia, Stone Mtn., exfoliation, circu­

lar pits : Hopson, C. A. 
Granite, texture and mineralogy : Mc­

Ewen, M. C. 
Illinois, Sangamon paleosols, till pro­

files cf. outwash, heavy minerals: 
Brophy, J. A. 

Ilmenite, alteration mechanism, sand ct. 
parent rock: Lynd, L. E. 

Ilmenite, to brown leucoxene, experi­
mental : Karkhanavala, M. D., 2. 

Itabirite origin : Park, C. F., Jr. 
Mica in vermiculite-illite clays, potas­

sium release mechanism : Mehra, 
0. P. 

WEATHERING-Continued 
Minerals, reaction rates with water: 

Garrels, R. M., 6. 
Muscovite, sequence, experimental : 

Bronson, R. D. 
New Jersey, Cranberry Lake area, sap­

rolite, postglacial origin: Minard, 
J.P. 

Ohio, central, preglacial limestone soU: 
Summerson, C. H., 2. 

,Oxidation potential, electro-conduction: 
Sato, M., 1. 

Puerto Rico, east-central, laterization : 
Briggs, R. P. 

Soli index minerals, stab111ty : Raeside, 
J.D. 

SoU-genesis studies, mineralogic tech· 
niques : White, Joe L. 

South Carolina, Charleston area, Piehl• 
tocene soils : Malde, H. E., 1. 

Till, correlations, carbonate leaching: 
Dreimanis, A., 2. 

Unconformity surface, clay-mineral as­
semblage : Summerson, C. H., 1. 

Uranium and vanadium minerals: Gar­
rels, R. M., 2. 

Virginia, Blue Ridge Upland, New 
River and Roanoke River basins : 
Dietrich, R. V. 

West Indies, St. Vincent, volcanic ash 
deposits : Hay, R. L., 1. 

WELL AND DRILL-HOLE LOGS. See a'tso Cores; 
Geologic formations, lists, sec­
tions, tables. 

Alaska, Anchorage area: Mlller, R. 
D., 1. 

Cape Mtn. tin-placer district: Mull1-
gan, J. J., 2. 

Oil tests: Miller, D. J. 
Test wells, Sentinel Hill and Fish 

Creek areas, Cretaceous : Robin­
son, F. M., 2. 

Simpson area: Robinson, F. M., 3. 
Square Lake and Wolf Creek areas, 

Cretaceous: Collins, F. R. 
Titaluk and Knifeblade areas, Cre­

taceous : Robinson, F. M., 1. 
Alberta, McMurray area, salt wells and 

wildcat wells: Carrigy, M. A., 1. 
Arkansas, Aetna gas field, electric : 

Planalp, R. N. 
White Oak gas field: Clark, Joseph M. 

California, Bristol-Cadiz-Danby Dry 
Lakes, core logs : Bassett, A. M. 

Camp Irwin area: Kunkel, F. F. 
Searles Lake salt body, cores: Haines, 

D. V. 
Colorado, eastern, Cretaceous, radioac­

tivity: Landis, E. R., 1. 
Drlll cuttings, composite interpretive 

methods: Maher, J. C. 
Florida, Oakland Park area, water 

wells : Sherwood, C. B., Jr. 
Ruskin area, Eocene-Pleistocene, 

water wells : Peek, H. M. 
Idaho, Big Wood River-Silver Creek 

area: Smith, Rex 0. 
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WELL AND DRILL-HOLE LOGS-Continued 

Interpretation, charts : Schlumberger 
Well Surveying Corp. 

Kansas, Clay County: Walters, K. L. 
Cloud County : Bayne, C. K. 
Kansas River valley, Wamego to 

Topeka: Beck, H. V. 
Mitchell County : Hodson, W. G. 
Western, Cretaceous, radioactivity : 

Landis, E. R., 1. 
Kentucky, oil and gas wells: Wilpolt, 

R.H. 
Pitman oil pool: Jillson, W. R., 4. 

Maryland, Beaverdam Creek basin, deep 
test: Rasmussen, W. C., 1. 

Mexico, Las Truchas iron district, 
Michoaclin, drill holes : Mapes 
Vazquez, E. 

Pathe area, Hidalgo, steam well, 
lithology and geothermal gradi­
ent: Anda, L. F. de. 

Michigan, Holland area: Deutsch, M. 
Mackinac bridge-site borings : Rose­

nau, J. C. 
Schoolcraft County, water wells and 

test borings: Sinclair, W. C. 
Minnesota, Cuyuna iron range, Crow 

Wing County, manganiferous 
ores: Reising, L. F. 

Nebraska, Big Blue River basin above 
Crete : Johnson, C. R. 

Ground-water test holes, Greeley, 
Howard, and Wheeler Counties : 
Smith, F. A. 

New Jersey, Monmouth County, water 
wells : Jablonski, L. A. 

New Mexico, Hueco Bolson, water wells: 
Knowles, D. B. 

Lea and Eddy Counties, pre-Simpson: 
Barnes, V. E., 1. 

Sunshine Valley area, water wells 
and dam-site test holes : Wino­
grad, I. J. 

Union County, water wells: Bald­
win, B. 

New York, Chemung County, Cambrian­
Devonian, lithology and correla­
tion: Wiggins, J. W. 

Chemung County, water wells and 
test holes: Wetterhall, W. S. 

Eastern and central, gas wells and 
deep wells: Kreidler, W. L. 

Nassau County, water wells: N. Y. 
Water Power and Control Comm. 
Long Island Office. 

Nicaragua, Las Maderas-Poza del Padre 
clay deposit: Bengoechea, A. J. 

North Carolina, Greenville area, water 
wells : Brown, P. M. 

North Dakota, Nesson area: N. Dak. 
Geol. Soc., 1. 

Oil-well summaries: N. Dak. G. S. 
Westhope area, water wells and test 

holes: Powell, J. E. 
Northwest Territories, Great Slave and 

Trout River areas : Douglas, R. 
J.W.,1. 

WELL AND DBILL-HOLJ!l LOGS-continued 
Nova Scotia, core drills, minerals and 

structure : Goudge, M. G. 
Cumberland coal basin, western : 

Copeland, M. J. 
Oil and gas formations, logging devices 

and program: Kirby, J. E., Jr. 
Oklahoma, Anadarko basin, north flank, 

Ellis-Harper Counties, type : 
Clausing, R. G. 

Elk City oil field, underground-storage 
well : Jordan, L., 2. 

Ontario, oil and gas wells : Ontario Fuel 
Bd. 

Pennsylvania, deep-well samples and 
geophysical logs, catalog: Wag­
ner, Walter R., 2. 

Northeastern, gas wells and deep 
wells: Kreidler, W. L. 

Oil and gas well summaries, Mercer 
County: Wagner, Walter R., 1. 

Petroleum, logging methods : Doll, H.- G. 
Saska tcbewan, Quill Lakes-Qu' Appelle 

area, Dawson Bay formation, De­
vonian : Lane, D. M. 

South Carolina, Charleston area, Ceno­
zoic, auger holes : Malde, H. E., 1. 

Tennessee, Dyersburg quadrangle, water 
w e II s, Eocene-Pleistocene : 
Schreurs, R. L. 

Well logs, by counties: Milhous, H. C. 
Texas, Cochran-Hockley Counties: 

Phifer, R. L., 1. 
Hueco Bolson, water wells: Knowles, 

D. B. 
Kent County: Phifer, R. L., 2. 
Medina County, water wells: Holt, C. 

L. R., Jr. 
Mitchell County: Phifer, R. L., 3. 
Pre-Simpson : Barnes, V. E., 1. 
Scurry County: Phifer, R. L., 4. 
Winkler County : Garza, S. 
Yoakum area, Wilcox formation sub­

marine canyon, Eocene : Hoyt, 
w.v. 

Utah, Library of Samples for Geologic 
Research : Crawford, A. L. 

Velocity logging, continuous, sympo­
sium : Okla. Geophys. Soc. 

Virginia, oil and gas wells : Wilpolt, R. 
H. 

West Virginia, oil and gas wells: Wil­
polt, R. H. 

Wood County deep well : Woodward, 
H. P., 2. 

Wyoming, Riverton irrigation project: 
Morris, D. A. 

Southwestern, deep wells: Schick, 
R. B. 

WEST INDIES. See also the larger islands 
and countries ; Caribbean region. 

Areas described. 
Navassa: Proctor, G. R. 

Economic geology. 
Leeward Islands, by islands : Martin· 

Kaye, P.H.A. 
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WEST INDIES-Continued 
Geologic ma,.ps. 

Antigua: Martin-Kaye, P. H. A. 
Barbuda: Martin-Kaye, P. H. A. 
Montserrat: Martin-Kaye, P. H. A. 
Nevis, Clarkes-Pinneys Estates area: 

Martin-Kaye, P. H. A. 
St. Kitts: Martin-Kaye, P. H. A. 

Ground water. 
Leeward Islands, by islands : Martin­

Kaye, P. H. A. 
Nevis: Martin-Kaye, P. H. A. 

Historical geology. 
Antigua: Martin-Kaye, P. H. A. 
Antlllean Cretaceous geosyncline : 

Chubb, L. J., 7. 
Aruba-Bonaire-Cura!;aO Islands, popular 

account: Buisonj~. P. H. de. 
Leeward Islands, by islands : Martin­

Kaye, P. H. A. 
Ollgocene-Miocene time subdivisions ! 

Woodring, W. P., 2. 
St. Kitts: Martin-Kaye, P. H. A. 
St. Vincent, Quaternary: Hay, R. L., 1. 

Quaternary volcanic deposits: Hay, R. 
L., 2. 

Mineralogy. 
St. Vincent, Soufril!re crystal-rich glow­

Ing avalanche deposits, 1902: 
Hay, R. L., 2. 

Soufril!re volcanic ash deposits, Pleis­
tocene: Hay, R. L., 1. 

Paleontology. 
Antigua, Cenozoic: Martin-Kaye, P. 

H. A. 
Fishes, Late Cretaceous-Tertiary: Cas­

ler, E. M. 
Foraminifera, Acervulina, St. Barthol­

omew, Eocene, cf. Indo-Pacific 
region: Hanzawa, S. 

Larger, Paleocene-Eocene, zones: 
Cole, W. S. 

Radiolaria, Oligocene-Miocene, correla­
tion with tropical Pacific: Rie­
del, W. R., 2. 

Petrology. 
Antigua: Martin-Kaye, P. H. A. 
Beachrock, origin and distribution : 

Russell, R. J., 4. 
Leeward Islands, by islands: Martin­

Kaye, P. H. A. 
Navassa, laterite, composition: Proctor, 

G. R. 
St. Kitts : Martin-Kaye, P. H. A. 
St. Vincent, Soufril!re crystal-rich glow­

ing avalanche deposits, 1902: 
Hay, R. L., 2. 

Soufril!re volcanic ash deposits, Pleis­
tocene: Hay, R. L., 1. 

Physical geology. 
Antillean Cretaceous geosyncline : 

Chubb, L. J., 7. 
Island arc, tectonics : Hess, Harry 

H., 2. 
Leeward Islands, by islands : Martin­

Kaye, P. H. A. 
Reefs: Newell, N. D., 1. 

WEST INDIES-Continued 
Physical geology--continued 

St. Vincent, Soufril!re eruption, 1902, 
glowing avalanche, mechanisms: 
Hay, R. L., 2. 

Physiographic geology. 
Aruba-Bonaire-Cura!;ao Islands, popular 

account: Buisonj~. P. H. de. 
Leeward Islands, by Islands : Martin­

Kaye, P. H. A. 
Navassa, atoll origin: Proctor, G. R. 
Shorelines, limestone, solution pits : 

Warthin, A. S., Jr. 
WEST VIRGINIA. 

Electrical resistivity survey, proposed 
turnpike, cf. core borings: 
Whited, C. L. 

Guidebook, Cacapon Mtn. area : Appala­
chian Geol. Soc. 

Economic geology. 
Alumina, clay, ,potential source: Tallon, 

W.A. 
Coal, Boone County, Hernshaw bed: 

Parks, B. C. 
Construction materials, highways, sur­

vey: Seeger, R. W. 
Iron, Hardy County, micaceous hema­

tite prospect : Arkle, T., Jr., 2. 
Natural gas, Devonian shale: Haught, 

0. L., 1. 
Whip Cove field and Sleepy Creek 

prospect : Appalachian Geol. Soc. 
Oil and gas, Doddridge-Harrison Coun­

ties, map : Haught, 0. L., 2. 
Southern : Haught, 0. L., 3. 

Salts, Silurian, Upper: Ludlum, J. C. 
Geologic maps. 

Cacapon Mtn. area : Appalachian Geol. 
Soc. 

Ground water. 
Kanawha County : Wilmoth, B. M., Jr. 

Historical geology. 
Bluefield group, Mississippian, south­

eastern : Manspeizer, W .. 
Devonian shale, not all Devonian : 

Haught, 0. L., 1. 
Doddridge-Harrison Counties, Paleo­

zoic : Haught, 0. L., 2. 
Ohio Valley terraces, Globe H1ll, pre­

Wisconsin Pleistocene, paleosols : 
Lessig, H. D., 1. 

Ordovician-Permian, southern : Haught, 
O.L.,3. 

Silurian, Upper, salt laminae In lime­
stones: Ludlum, J. C. 

Wood County deep well, Precambrian­
Pennsylvanian: Woodward, H. 
P., 3. 

Symposium: Woodward, H. P., 2. 
Mineralogy. 

Wood County deep well: Woodward, 
H.P.,2. 

Paleontology. 
Proboscideans, record of finds : Weimer, 

B.R. 
Wood County deep well, Cambrian-Ordo­

vician, list: Prouty, C. E., 2. 
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WEST VIRGINIA--Continued 
Petrology. 

Coal, Bakerstown seam, germanium dis­
tribution: Corey, R. C. 

High-volatile bituminous, physical 
and chemical properties : Ergun, 
S., 2. 

Hernshaw coal, Boone County, petrog­
raphy : Parks, B. C. 

Oriskany sandstone, interstitial poros­
ity, origin: Wilcox, F. B. 

Tuscarora sandstone, cementation : 
Heald, M. T., 2. 

Wood County deep well: Woodward, H. 
P., 2. 

Cambrian-Devonian, insoluble resi­
dues : Shearrow, G. G., 1. 

Precambrian cores: Bass, M. N. 
Physical geology. 

Burning Springs anticline region : 
Woodward, H. P., 1, 4. 

Doddridge-Harrison Counties, structure 
contour map, Mississippian : 
Haught, 0. L., 2. 

Mercer County, sedimentary structures 
in Mississippian formations : 
Thomas, W. Andrew. 

Physiographic geology. 
'Ohio Valley terraces, Globe Hill, pre­

Wisconsin Pleistocene, paleosols : 
Lessig, H. D., 1. 

WILLISTON BASIN. 
Bconomic geology. 

Oil and gas, southern: Sandberg, D. T. 
·Petroleum, hydrodynamics in reser­

voirs: Murray, G. H., Jr. 
Mississippian carbonate reservoir 

rocks, facies effects : Thames, C. 
B., Jr. 

Stratigraphic traps, Cambrian-Silu­
rian: Porter, J. W. 

Geologic maps. 
Northern: Porter, J. W. 

Historical geology. 
Cambrian-Silurian: N. Dak. Geol. 

Soc., 4. 
Northern: Porter, J. W. 

Devonian : N. Dak. Geol. Soc., 3. 
,Jurassic, southern : Sandberg, D. T. 
Madison group, Mississippian: N. Dak. 

Geol. Soc., 2. 
Northern: Fish, A. R. 

Mission Canyon formation, Mississip­
pian, isopach and lithofacl·es 
studies : Hansen, A. R. 

Mississippian, correlation: McCabe, H. 
R. 

Mississippian-Pennsylvanian : Willis, R. 
P. 

iMlsslssippian-Trias!rlc, northern : Fish, 
A.R. 

Paleozoic limestones, rhythmic sedi­
mentation, clastic marker beds: 
Cumming, A. D. 

PaZeo,toZogu. 
Cambrian-Silurian, northern: Porter, 

J.W. 

WILLISTON BASIN-Continued 
Petrology. 

Cambrian-Silurian, northern : Porter, 
J.W. 

Mississippian carbonate rocks, facies, 
effects on fluid migration: 
Thames, C. B., Jr. 

Ordovician-Silurian, northeastern: Pye, 
W. D.,4. 

Physical geology. 
·cambrian-Silurian, northern: Porter, J. 

w. 
Jurassic, structure contour map, south­

em : Sandberg, D. T. 
WIND WORK. See also Dunes ; Loess. 

>General : Threet, R. L., 3. 
Massachusetts, Provincetown area, 

Quaternary dunes: Smith, H. T. 
u. 

Nova Scotia, Annapolis Valley, venti­
facts, recent formation: Hickox, 
C. F., Jr., 1. 

Volcanic ash distribution: Wilcox, Ray 
E., 1. 

WISCONSIN. 
Geochemical investigation, Ironwood 

iron-formation: Huber, N. K. 
Gravity survey, Baraboo syncline region, 

,anomaly at depth: Hinze, W. J., 
1. 

Guidebook, glacial geology, west-cen­
tral: Friends Pleistocene Mid­
western. 

Southwestern : Tri-State Geol. Field 
Cont. 

Economic geology. 
Lead-zinc, southwestern : Heyl, A. V., 

Jr., 1. 
Geologic maps. 

Baraboo syncllne: Hinze, W. J., 1. 
Lead-zinc district, southwestern : Heyl, 

A. V., Jr. 1. 
Ground water. 

Lake Michigan area : Bergstrom, R. E. 
Historical geology. 

Baraboo syncliue region, Precambrian­
Ordovician: Hinze, W. J., 1. 

Ironwood iron-formation, Precambrian, 
Gogebic range: Huber, N. K. 

Lake Superior area, Precambrian-Cam­
brian : Hamblin, W. K. 

Upper Cambrian correlation: Dris­
coll, E. G. 

Southwestern : Tri-State Geol. Field 
Conf. 

Mineralogy. 
Ironwood iron-formation, origin: Huber, 

N. K. 
Nickel minerals, Linden area: Heyl, A. 

v., Jr., 2. 
PaZeontoZogu. 

Man, Pleistocene : Black, R. F., 2. 
Petrology. 

Ironwood Iron-formation, origin : Huber, 
N. K. 
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WISCONSIN-Continued 
Petrology-Continued! 

Lake Superior area, Munising sandstone, 
heavy minerals: Driscoll, E. G. 

Lead-zinc district, southwestern: Heyl, 
A. V., Jr., 1. 

Physical geology. 
Baraboo syncline region: Hinze, w. 

J., 1. 
Lead-zinc district, southwestern: Heyl, 

A. V., Jr., 1. 
Physiographic geology. 

Baraboo district, landforms, develop-
ment and classification : 
Thwaites, F. T. 

Glacial, research : Black, R. F., 1. 
West-central: Friends Pleistocene 

Midwestern. 
Southwestern : Tri-State Geol. Field 

Con f. 
WoRMS. See also Conulariida; Scolecodonts. 

Howellitubus whitfieldorum, Pennsyl­
vanian, Illinois, Mazon Creek 
area : Richardson, E. S., Jr., 1. 

New York, Silurian, nomenclature: 
Howell, B. F. 

Silurian genera, nomenclature : Howell, 
B. F. 

WYOMING. 
Geochemical investigations, radioactive 

limonite: Lovering, T. G., 2,. 
Wind River Range, dissolved solids 

in streams : Hembree, C. H. 
Guidebook, Bighorn Basin : Wyo. Geol. 

Assoc. 
Wasatch-Uinta Mts. transition area: 

Intermountain Assoc. Petroleum 
Geologists. 

Washakie Basin : Rocky Mtn. Assoc. 
Geologists. 

Seismic survey, Desert Springs gas 
field: Earl, J. H. 

Economic geology. 
Coal, uraniferous, Red Desert area : 

Masursky, H. 
Iron, Atlantic mining district: Bayley, 

R. W., 3. 
Mineral resources: Osterwald, F. W., 1. 
Natural gas, Desert Springs field: 

Dahm, J. N.; Earl, J. H. 
Vermilion Creek basin: Reese, D. L. 

Oil and gas, Denver basin, Mesaverde 
group: Nolte, C. J. 

Niobrara formation : McAuslan, E. R. 
Overthrust belt, pre-Cretaceous ex­

ploration, southwestern: Coch­
ran, K. L. 

Penetration chart, all fields : Wyo. 
Geol. Assoc. Penetration Chart 
Comm. 

Petroleum, Bighorn Basin, Tensleep 
sandstone: Wyo. Geol. Assoc. 

Brooks Ranch field : Buskala, M. A. 
Phosphoria interval: Cheney, T. M. 
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Petroleum-Continued 
Powder River basin, Minnelusa for­

mation, possibilities : Foster, 
D. I. 

Sage Creek field: Elmer, N. C. 
Uranium, Green River formation, rela­

tion to phosphorus: Love, J. 
D.,1. 

Miller Hill area, possibilities : Vine, 
J.D., 2. 

Saratoga area, possibilities: Ste­
phens, J. G. 

Tertiary sandstone deposits, origin, 
relation to natural gas: Grutt, 
E.W.,Jr. 

Geologic maps. 
Beartooth Mts., Gardner Lake area: 

Harris, R. L., Jr. 
Black Hills : Mapel, W. J., 3. 
Crooks Creek quad,rangles, photogeo­

logic : Marshall, C. H., 4, 5. 
Elk Mtn.-Tabernacle Butte area, Ter­

tiary: McGrew, P. 0. 
Flat Top Mtn. NE quadrangle, photo­

geologic : Olson, A. B. 
Lodgepole Creek drainage basin, upper : 

Bjorklund, L. J. 
Mtller Hill area : Vine, J. D., 2. 
Rawlins area: Barlow, J. A., Jr. 
Red Desert area : Masursky, H. 
Riverton irrigation project : Morris, 

D. A. 
Saratoga area: Stephens, J. G. 
Southwestern: Eardley, A. J., 1. 
Split Rock SW quadrangle, photogeo­

logic : Marshall, C. H., 6. 
Tongue River area, Bighorn Mts. : Os-­

terwald, F. W., 2. 
Wasatch-Uinta Mts. transition area: 

Intermountain Assoc. Petroleum 
Geologists. 

Ground water. 
Lodgepole Creek drainage basin, upper : 

Bjorklund, L. J. 
Riverton irrigation project : Morris, D. 

A. 
Historical geology. 

Bighorn Basin, Lower Pennsylvanian : 
Todd, T. W. 

Bighorn dolomite, Ordovician, correla­
tions : Stone, G. L. 

Bighorn Mts., Cambrian, basal sedi­
ments: Fisher, J. H., 1. 

Eastern, Permian-Triassic: Fisher, J. 
H.,2. 

Precambrian, Rb-Sr and K-A ages : 
Gast, P. W., 1. 

Black Hills, Jurassic-Cretaceous, cross 
section: Mapel, W. J., 2. 

Dubois area: Reeves, C. C., Jr., 1. 
Upper Paleozoic and Quaternary : 

Reeves, C. C., Jr., 3. 
Elk Mtn.-Tabernacle Butte area, Terti­

ary: McGrew, P. 0. 
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Flat Top Mtn. NE quadrangle, Tertiary: 
Olson, A. B. 

Fossil basin, Tertiary, lower: Tracey, 
J. I., Jr. 

Green River formation, Eocene, revised : 
Bradley, W. H., 2. 

lnyan Kara group, Cretaceous, Black 
Htlls : Waage, K. M., 1. 

Jurassic-Tertiary, southwestern: Schick, 
R.B. 

Lance formation, Cretaceous, Lance 
Creek area : Clemens, W. A., Jr. 

Maurice formation, Cambrian, north­
western : Brown, C. William. 

Mesaverde formation, Cretaceous, facies, 
east-central: Barwin, J. R. 

Mesaverde group, Cretaceous, composite 
section, southeastern : Berg-
strom, J. R. 

Miller Hill area : Vine, J. D., 2. 
Minnelusa formation, Pennsylvanian­

Permian, Powder River basin : 
Foster, D. I. 

Overthrust belt, Mississippian-Tertiary, 
southwestern : Cochran, K. L. 

Permian, central and western: Cheney, 
T.M. 

Pierre shale, Cretaceous, Black Hllls 
area: Robinson, C. S. 

Sandstone members, correlation : 
Scott, G. R., 2. 

Rawlins area, Cretaceous, measured 
section: Barlow, J. k., Jr. 

Red Desert area, Quaternary: Masursky, 
H. 

Riverton irrigation project, Cretaceous­
Quaternary : Morris, D. A. 

Southwestern : Eardley, A. J ., 1. 
Uinta Mtn. area basins, Paleocene-Eo­

cene, vertebrate horizons: Gazln, 
C. L., 1. 

Wasatch and Uinta Mts., Triassic: 
Scott, W. F. 

Mineralogy. 
Beartooth Mts., Gardner Lake area, 

minerals from gneisses and am­
phibolites, analyses : Harris, R. 
L.,Jr. 

Green River formation, mineral assem­
blages, relations : Milton, C., 1. 

.Jarosite, Natrona County: Mitchell, R. 
s. 

Mlller Hill uranium area: Vine, J.D., 2. 
Norsethlte, Green River formation : Mil­

ton, C., 2. 
Paleontowgu. 

Amphibians, Elk Mtn.-Tabernacle Butte 
area, Eocene: McGrew, P. 0. 

Bison, Allen site, Quaternary: Berman, 
J.E. 

Carnivore, Bridger formathln, Eocene : 
Simpson, G. G., 4. 

Conodonta, Bighorn dolomite, Ordovi­
cian : Stone, G. L. 

WYOMING-Continued 
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Crocodilian, Green River formation, Eo­
cene : Mook, C. C., 1. 

Edentate, Bridger formation, Eocene: 
Simpson, G. G., 1. 

Insectivores, Bridger formation, Eo­
cene : McKenna, M. C. ; Simpson, 
G.G.,4. 

Mammals, Elk Mtn.-Tabernacle Butte 
area, Eocene: McGrew, P. 0. 

Lance formation, Cretaceous, Larice 
Creek area: Clemens, W. A., Jr. 

Pierre shale, Cretaceous, Black Hills 
area, lists : Robinson, C. S. 

Reptiles, Elk Mtn.-Tabernacle Butte 
area, Eocene: McGrew, P. 0. 

Rodents, Bridger formation, Eocene : 
Wood, A. E., 2. 

Microtine, Pliocene-Pleistocene local 
faunas: Hibbard, C. W. 

Vertebrates, Uinta Mtn. area basins, 
Paleocene-Eocene : Gazin, C. L., 1. 

Petrology. 
Absaroka Mts., southern: Wilson, W. 

Harold. 
Beartooth Mts., Gardner Lake area, 

metamorphic rocks, structures 
and granltization : Harris, R. L., 
Jr. 

Lonesome Mtn. area, orbicular gneiss: 
Leveson, D. J. 

Bighorn Basin, Lower Pennsylvanian : 
Todd, T. W. 

Bighom Mts., Cambrian, basal sedi­
ments: Fisher, J. H., 1. 

Precambrian gneissic series : Oster­
wald, F. W., 2. 

Black Htlls, Inyan Kara group : Waage, 
K.M.,1. 

Black Hills area, Pierre shale: Robin­
son, C. S. 

Dubois area, therxnal water deposits : 
Reeves, C. C., Jr., 3. 

Fremont County, Mesaverde formation, 
dopplerite: Vine, J. D., 4. 

Lodgepole Creek drainage basin, upper : 
Bjorklund, L. J. 

Maurice formation, dolomitization, 
northwestern : Brown, C. Wil­
liam. 

Miller Hill area: Vine, J.D., 2 • 
Rattlesnake Hills, Tertiary volcanic 

field : Carey, B. D., Jr. 
Red Desert area, Eocene coal beds : 

Masursky, H. 
Yellowstone National Park, rhyolite 

iPlateau, possible modem lopollth : 
Hamilton, W. B., 1. 

Physical geoZogy. 
Absaroka Mts., southern: Wilson, W. 

Harold. 
Atlantic mining cllstrlet: Bayley, R. W., 

s. 
Beartooth Mt11., fracture patterns : 

Spencer, E. W. 
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WYOMING-Continued 
Physical geology-Continued 

Beartooth Mts.-Continued 
Gardner Lake area, foliation and 

larger structures : Harris, R. L., 
Jr. 

Bighorn Mts., Precambrian and Lara-
mide structures : Osterwald, 
F. w.,2. 

Line Creek area: Casella, C. J. 
Miller Hill area: Vine, J. D., 2. 
Overthrust belt, geosynclinal area, fluid-

pressure hypothesis, western : 
Rubey, W. W. 

Southwestern : Cochran, K. L. 
Rattlesnake Hills, Tertiary volcanic 

field: Carey, B. D., Jr. 
Southwestern: Eardley, A. J., 1. 
Teton Range, structural history : Brad­

ley, C. C. 
Yellowstone National Park area, faults, 

postglacial movement: Love, 
J.D., 2. 

Physiographic geology. 
Beartooth Mts., fracture patterns, ex­

pression on aerial photographs : 
Sp.encer, E. W. 

Laramie Range, east flank, geomorphic 
evolution: Moore, F. E. 

Wasatch-Uinta Mts. junction, geomor­
phology : Threet, R. L., 1. 

XENOLITHS~ California, Bear Ridge basalt 
flows: Lydon, P. A., 3. 

X-RAY INVESTIGATIONS. 
Argillaceous sedimentary rocks : Kaars· 

berg, E. A. 
Borate minerals: Clark, J. R., 1-5. 
Carbonates, Vermont, Burchards lime· 

st()ne : Zen, E-an, 3. 
Clay minerals, alinement of wide-range 

diffractometer : Kittrick, J. A. 
Interlayer mixtures in poorly crystal· 

lized clays: Jonas, E. C., 1. 
Vanadiferous: Hathaway, J. C., 2. 

Crist()balite, structural anomalies : Wal· 
ker, R. F., 2. 

Dakota group, Kansas, detailed core : 
Merriam, D. F., 4. 

Enstatite polymorphs : Smith, J. V., 4. 
Epidote group : Seki, Y. 
Feldspar, perthites : Kuellmer, F. J., 1. 

Perthites, orthoclase and microcllne: 
Smith, J. V., 3. 

Foraminifera, Recent, mineralogy of 
tests : Blackmon, P. D. 

Gypsum, conversion to hemihydrate: 
Droste, J. B., 2. 

Hydrocalumite: Buttler, F. G. 
Indexing powder lines, sine table : Don­

nay, J. D. H., 1. 
Kaolinite-mulllte reaction series : Brind­

ley, G. W., 3. 
Kaolinite-type minerals, high-tempera· 

ture reactions, diffraction: Wahl, 
F.M. 

X-RAY INVESTIGATIONS--Continued 
Layered sequences, diffraction effects of 

short-range ordering, experi­
mental : Chayes, F. 

Manganese ore minerals, powder pat­
terns: Ramdohr, P. 

Mullites and sillimanite: Aramaki, S., 2. 
Nepheline syenite minerals, Greenland : 

Dan~, M. 
Nuclear science abstracts: U. S. Atomic 

Energy Comm. 
Phosphates, complex: Smith, J. P. 
Pseudomalachite, Arizona : Hutton, C. 

0., 4. 
Quartz, quantitative determination, dis· 

tortion by grinding: Brindley, 
G.W.,4. 

Roemerite, California: Van Loan, P.R., 
2. 

Schroeckingerite and dehydration prod­
uct: Smith, D. K., Jr. 

Sepiolite: Brindley, G. W., 2; Preis­
inger, A. 

Soil analysis, spectrometric: Webber, 
G.R. 

Soils, Missouri: Brydon, J. E., 1. 
Sulfide and rare earth bearing samples, 

Alaska, Juneau quadrangle, 
table: Lathram, E. H. 

Ulexite and probertlte: Clark, J. R., 2. 
Umohoite, Utah, Marysvale area : 

Kamhi, S. R. 
Vilyrynenite, relation to euclase: Mrose, 

M.E.,l. 
Vector space in crystal-structure analy­

iSis, textbook: Buerger, M. J. 
YELLOWSTONE NATIONAL PARK. See Wyom­

ing. 
YuKoN. See a'lso Arctic America. 

Geochemical exploration, Vangorda 
Creek area, sulfides : Chisholm, 
E.O. 

Geochemical prospecting and oxidation 
phenomena, Mayo area : Boyle, 
R.W.,3. 

Paleomagnetism, late Tertiary basalts: 
Du Bois, P. M., 1. 

Areas described. 
Northern: Martin, L. J., 1. 

Economic geology. 
Oil and gas, Mackenzie River area, pos­

sibilities: Martin, L. J., 2; 
Rainier, P. W. 

Sulfides, Vangorda Creek area, geochem­
ical exploration: Chisholm, E. 0. 

Geologic maps. 
LaBiche area: Douglas, R. J. W., 2. 
South-central : Wheeler, J. 0. 

Hi-storical geology. 
Fort Liard-La Biche areas, Precambrian­

Cretaceous: Douglas, R. J. W., 2. 
Granites, Upper Jurassic-Lower Creta­

ceous, southern: Aitken, J. D., 2. 
Mackenzie River area, lower: Martin, 

L. J., 2. 
Mesozoic tectonics, south-central: 

Wheeler, J. 0. 
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Historical geology-Continued 
Mt. Fitton, granite, K-A age : Baads­

gaard, H., 2. 
Northern: Martin, L. J., 1. 

Paleontology. 
Mammals, Old Crow River area, Pleisto­

cene: Geist, 0. W. 
Prong Creek area, Silurian : Raasch, 

G.O. 
Petrology. 

Mesozoic formations, south-central: 
Wheeler, J. 0. 

Northern : Martin, L. J., 1. 
Physical geology. 

Coast, Herschel Island to King Point, 
glacier ice-thrusting: Mackay, 
J.R. 

Fort Liard-La Biche areas : Douglas, 
R.J. w.,2. 

Lineaments, trenchlike: Aho, A. E., 2. 
Mesozoic tectonics, south-central: 

Wheeler, J. 0. 
Richardson Mts., Cretaceous-Tertiary 

tectonics: Jeletzky, · J. A., 2. 
Tectonics, northern: Martin, L. J., 1. 
Tintina Valley: Aho, A. E., 2. 

Physiographic geology. 
Lineaments, trenchlike : Aho, A. E., 2. 
Permafrost, Mayo area : Boyle, R. W., 3. 
Tintina Valley: Aho, A. E., 2. 

ZEOLITES. 
Analcite, synthesis and metamorphic 

origin: Saha, P., 2. 
Crystal structures, adsorptive powers : 

Breck, D. W. 
Lithium, stability: Ruiz-Menacho, C. 
Phase relationships, epistilbite syn­

thesis : Buckner, D. A. 
Sedimentary, diagenesis: Deffeyes, K. 

s., 2. 
Stabiltty : Hoss, H. 
Volcanic glass, alteration: DiPiazza, 

J. J. 

ZINC. See also Sphalerite; Sulfides. 
British Columbia, Salmo area : Fyles, 

J. T. 
Whitesail Lake area : Duffell, S., 1. 

1111nois, Jo Daviess County, crevice de­
posits : Bradbury, J. C., 2. 

Mississippi Valley, upper: Heyl, A. V., 
Jr.,l. 

Mississippi Valley type deposits, hydro­
thermal origin : Behre, C. H., 
Jr., 1. 

Origin : Ohle, E. L., Jr. 
New Mexico, Magdalena mining dis­

trict: Titley, S. R., 2. 
Nova Scotia, northern mainland, stream 

sediments, map: Canada G. S., 
51,. 

Origin, impOBsibility of lateral secretion 
from black shales : Barnes, H. 
L., 1. 

Pennsylvania, eastern : Gray, C., 1. 
Saskatchewan, northern, Precambrian: 

Beck, L. S. 
Utah, East Tintic district, Chief Oxide 

area: Lovering, T. S., 2. 
Wisconsin, southwestern: Heyl, A. V., 

Jr., 1. 
ZIRCON. 

Age dating, lead loss during fusion: 
Silver, L. T. 

Geochemistry : Fronde!, C. 
Igneous rocks, lead-alpha age : Gott· 

fried, D. 
StabiUty in soils: Raeside, J. D. 
Uranium trace determination, fluori­

metric: Cuttitta, F. 
Virginia, Martinsburg shale, Ordovi­

cian, bentonite bed : Carroll, D., 3. 
Wyoming, Beartooth Mts., Gardner Lake 

area, variations with rock types: 
Harris, R. L., Jr. 

ZIRCONIUM, mineralogy and geochelnistry : 
Fronde!, C. 
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