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SELECTED LIST OF BUREAU OF MINES PUBLICATIONS
ON PETROLEUM AND NATURAL GAS, 1961-70

Supplement to Information Circular 8240
by

V. Vern Hutchison'

ABSTRACT

This selected list contains 829 entries with citations to Bureau of Mines
publications related to petroleum and natural gas, which were released during
the 1961-1970 period. Some entries are multiple in nature, resulting in a
total of 881 citatioms.

INTRODUCTION

The purpose of this bibliography is to provide a selective review of
Bureau of Mines publications related to petroleum and natural gas during the
1961-1970 period. The publications are grouped under broad headings as shown
in the "Contents' section. Indexes, placed at the end of the list, identify
publications by author with short title, detailed subject approaches, and
report numbers.

The selection, indexing, and preparation for this bibliography were
accomplished in the Bartlesville Energy Research Center Library as a special
: 2
project.

An earlier edition was published in 1964 as Information Circular 8240,
Selected List of Bureau of Mines Publications on Petroleum and Natural Gas,
1910-62, by V. Vern Hutchison.

As the title indicates, the Bureau of Mines publications included have,
for the most part, a direct and specific relationship to petroleum and natural
gas. In some selections, however, the reports included are applicable to
other energy fuels as well,

Publications are placed within the broad headings where they seem best to
fit, with the contents detailed in a subject index. As an example, reports

llibrarian (administration--physical sciences and engineering).

2The author index was compiled by P. Joan Whitlock, library technician, and
the numerical index was compiled by Karen A. Good, library student assist-
ant. Assistance in preparation was given by M. Beth Madden, library aid.



involving physical and analytical chemistry are often production related but
are categorized in the Chemistry and Instrumental Research section.

AVATIIABILITY OF PUBLICATIONS

Bureau of Mines publications may be obtained from several major sources,
depending on whether they are free or sales publications.

Free publications are usually Reports of Investigations concerned with
recent Bureau research; certain Information Circulars; certain articles (OP's)
published in the outside press; and some periodical statistical publications.
These publications will be furnished as long as they are in stock, one copy
per requestor, upon request to:

U.S. Department of the Interior
Bureau of Mines

Publications Distribution Branch
4800 Forbes Avenue

Pittsburgh, Pa. 15213

Sales publications include Bulletins reporting the results of major
Bureau programs and investigations of scientific, historical, or economic sig-
nificance; Minerals Yearbooks and preprint chapters; a few Information Circu-
lars; and lists of publications and articles by Bureau scientists. They may
be obtained, at prices indicated from:

Superintendent of Documents
Government Printing Office
Washington, D.C. 20402

Orders for these publications must be sent directly to the Government
Printing Office and NOT to the Bureau of Mines. Remittances should be
included with the orders and may be in the form of coupons sold by the Super-
intendent of Documents in sets of 20 for $1, which are good until used, or by
check or money order payable to the Superintendent of Documents. Postage
stamps and foreign money are not acceptable.

The items listed below are not published by the Bureau of Mines but are
listed and indexed as reports by Bureau personnel:

Monographs (cooperative publications; see entry for price and source).

Open-File Reports are unpublished but may be seen at certain offices and
libraries, as shown in individual entries.

Qutside Publications (OP's) are articles published in the technical press
(periodicals, proceedings, books). Some of these are available as reprints
from the Publications Distribution Branch. The original publications may be
seen in many libraries.

Patents may be obtained from the U.S. Commissioner of Patents for
50 cents each.



AD and PB reports may usually be obtained from National Techmnical Infor-
mation Service (NTIS). Some of these are available only from Defense Documen-
tation Center, as shown.

It is possible to receive free the monthly list of 'New Publicationms,
Bureau of Mines" upon request to:

Chief

Division of Technical Reports
U.S. Bureau of Mines

Room 932, Ballston Tower 3
4015 Wilson Boulevard
Arlington, Va. 22203

OTHER SOURCES OF INFORMATION

The Bureau of Mines maintains Liaison Offices in several States where
infarmation may be obtained on mineral conservation programs of the respective
areas. In addition, the Bureau maintains research centers and other field
installations where technical questions are answered, literature searches are
performed, and current research and development data are compiled upon request.
The Bureau's Energy Research Centers in Laramie, Wyo., and in Bartlesville,
Okla., have open-files of crude oil analyses and of oilfield brine analyses
and resistivities which are available for study or copy. The Laramie Energy
Research Center collects and correlates data on sulfur and nitrogen compounds
in petroleum in addition to conducting research on petroleum extraction, pro-
cessing, and utilization. The Bartlesville Energy Research Center collects
and indexes information relating to the production, chemistry, thermodynamics,
and environmental aspects of petroleum and natural gas.

Journal articles, originating in the Bureau's research centers and
offices and published in the scientific and technical press, are sometimes
available in reprint form. The Bartlesville Energy Research Center Library,
Bureau of Mines, P.0. Box 1398, Bartlesville, Okla. 74003, will handle
requests for reprints of articles on petroleum and natural gas and will fur-
nish copies, if available, or make efforts to have them sent from the origi-
nating office.

ABBREVTIATIONS AND SYMBOLS
B Bulletin (monographic work carrying data of permanent interest).
IC Information Circular (reports results of the work of others).
M Monograph (detailed report of cooperative investigation of special sub-
ject in which the Bureau of Mines and another organization are mutually

interested).

MPF Motion Picture Film (film made in cooperation with public-spirited
industrial firm or organization).
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Minerals Yearbook (definite statistical and economic work comprising
reviews of the mineral industries in the United States and in many
foreign countries).

Open-File Report (research paper which has not been published and is
available for reading only at specified Offices and Research Centers).

Petroleum Products Survey (fuel survey made in cooperation with the
American Petroleum Institute).

Periodical Report (report of current statistical and economic data for
petroleum and natural gas topics, both in the United States and abroad).

Reports of Investigations (progress report of significant research devel-
opments of current interest).

Special Publication (comprehensive list of Bureau publications and of
articles published outside the Bureau; not included in a regular Bureau
series).

Patent (invention and/or development patented by Bureau personnel).

symbols used throughout this bibliography are--

Available only from Superintendent of Documents, Govermment Printing
Office, Washington, D.C. 20402, at the price indicated.

Out of print.

Titles enclosed in parentheses are translations from the language in which the
item was published.



DRILLING AND COMPLETION RESEARCH

Reports of Investigations

RI 7238. Rotary Coring of Appalachian Area 0Oil-Producing Formations With
Mud or Air, by R. L. Rough. March 1969. 32 pp., 12 figs. (Also
available from NTIS as PB 184 310).

RI 7043. Leonardite and Other Materials as Drilling-Fluid Dispersants
and Viscosity Control Agents, by M. L. Odenbaugh and R. C. Ellman.
November 1967. 22 pp., 12 figs.

Other Publications

Baptist, Oren C. Cable Tools Aid in Arctic Drilling. Drilling, v. 22,
No. 4, February 1961, p. 65. (OP 59).

Gates, George L., and Harold J. Lechtenberg. Completions--California
Style. Petrol. Eng., v. 34, No. 12, November 1962, pp. 84, 86, 89,
92-93, 96.

Kintz, G. M., and F. C. Hill. Reduce Your Drilling Cost With Visual
Training Aids. World 0il, v. 163, No. 4, September 1966, pp. 89-92.
(0P 54-66).

PETROLEUM PRODUCTION RESEARCH
Bulletins

*B 599. Relative Permeability Studies: Gas-0il and Water-0il Systems,
by A. G. Loomis and D. C. Crowell. 1962. 39 pp., 25 figs. 30 cents.

*B 607. West Virginia Oilfields Discovered Before 1940, by Charles E.
Whieldon, Jr., and William E. Eckard. 1962. 187 pp., 87 figs. $1.00.
(In cooperation with West Virginia Geological and Economic Survey) -

*B 629. Oilfields in the Williston Basin in Montana, North Dakota, and
South Dakota, by J. R. Hamke, L. C. Marchant, and C. Q. Cupps. 1966.
487 pp., 195 figs. $3.00. (In cooperation with University of Wyoming).

Monographs

M 12. Surface and Shallow Oil-Impregnated Rocks and Shallow 0il Fields
in the United States, compiled by Ball Associates, Ltd. 1965. 375 pp.,
40 figs. Presents the results of a survey conducted in 1964 by Ball
Associates, Ltd., Denver, Colo., on behalf of the Joint Committee on
Petroleum-Impregnated Rocks of the Interstate 0Oil Compact Commission
and the Bureau of Mines and Geological Survey, U.S. Department of the
Interior.
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M 13. 0il Recovery From Gas-Cap Reservoirs: An Engineering Evaluation
of Conservation Practices in Six Reservoirs, by Lewis K. Weaver and
Kenneth F. Anderson. 1966. 106 pp., 70 figs. (In cooperation with
Interstate 0il Compact Commission; available from IOCC, P.0. Box 53127,
Oklahoma City, Okla. 73105).

Technical Progress Report

TPR 23. Gas Flood Efficiency Improvement by Polymer Injection, by
Edward L. Burwell and Arlen E. Hunt. March 1970. 8 pp., 3 figs.

Reports of Investigations

RI 5713. Effects of Hydraulic Fracturing in Oklahoma Waterflood Wells,
by John P. Powell and Kenneth H. Johnston. 1961. 21 pp., 12 figs.
(In cooperation with Oklahoma Corporation Commission, State of Oklahoma,
and IPAA, Secondary Recovery and Stripper Well Committee).

+RI 5733. Radioactive Inert Gases as Tracers for Petroleum Reservoir
Studies, by F. E. Armstrong, W. D. Howell, and J. Wade Watkins. 1961.
15 pp., 8 figs. (In cooperation with Southland Royalty Company) -

RI 5785. Performance of Partly Depleted 0il Reservoirs During Complete
Gas Repressuring and Gas Cycling, by Alton B. Cook, R. H. Coulter, Jr.,
G. B. Spencer, and F. Sam Johnson. 1961. 23 pp., 6 figs.

RI 5788. 0il-Well Logging With Model Equipment: Tests on Noninvaded
Thin Beds With Shielded Electrodes, by C. I. Pierce, R. B. Lowe, and
J. Pasini III. 1961. 19 pp., 11 figs.

RI 5800. Subsurface Saline Water Sources for Waterflooding in North
Texas, by Frank Parrish, Jr., and Thomas M. Garland. 1961. 59 pp.,
52 figs. (In cooperation with North Texas 0il and Gas Association).

RI 5836. Effect of Methyltrichlorosilane on Permeability of Sandstone
Cores to Gas and Water, by W. L. Schmidt and C. J. Walker. 1961.
16 pp., 11 figs. (In cooperation with AGA).

RI 5866. The Foam-Drive Process for Increasing the Recovery of 0il, by
A. N. Fried. 1961. 65 pp., 28 figs.

+RI 5914. Engineering Study of Water Injection in 14 0il Reservoirs of
North Louisiana, by Paul Meadows, M. E. Hawkins, L. K. Weaver, and
0. W. Jones. 1962. 143 pp., 63 figs. (In cooperation with Louisiana
Department of Conservation)-.

RI 5920. Effect on Cricondenbar and Other Phase-Boundary Pressures of
Adding Light Hydrocarbons, Nitrogen, and Carbon Dioxide to 0ils and
Gas-Condensate Fluids, by L. M. Burman, Byron A. Baker, and C. Kenneth
Eilerts. 1962. 41 pp., 13 figs.
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24,
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26.

27.

28.

29.

30.

31.

RI 5921. A Method of Predicting Performance of Five-Spot Waterfloods in
Stratified Reservoirs Using Streamlines, by R. V. Higgins and
A. J. Leighton. 1962. 23 pp., 21 figs.

RI 6072. Performance of Waterfloods in Wichita County, Tex., by Thomas M.
Garland. 1962. 135 pp., 75 figs. (In cooperation with North Texas
0il and Gas Association).

RI 6093. Physical Properties and Clay Mineral Contents Affecting Suscep-
tibility of 0il Sands to Water Damage, Powder River Basin, Wyoming, by
Eliot J. White, Oren C. Baptist, and Carlon S. Land. 1962. 20 pp.,

4 figs.

RI 6098. Rapid Determination of Permeability in Porous Rock, by
Jerry B. F. Champlin. 1962. 9 pp., 3 figs. (In cooperation with
State of Oklahoma) .

*RI 6134. Petroleum-Engineering Study of Hall-Furney Oilfield, Russell
County, Kansas, by C. H. Riggs, Larman J. Heath, Don C. Ward, and
Ray V. Huff. 1963. 86 pp., 45 figs. $1.25. (In cooperation with
Kansas State Board of Health).

RI 6196. Reservoir 0il Characteristics, Greater Aneth Area, Utah. Unu-
sual Saturation-Pressure Variations, by R. F. Zaffarano, C. Q. Cupps,
and J. Fry. 1963. 61 pp., 10 figs.

RI 6210. Effects of Water Injection on 0il Recovery in Cooke and Grayson
Counties, Tex., by Frank Parrish, Jr. 1963. 82 pp., 59 figs. (In
cooperation with North Texas 0il and Gas Association).

+RI 6305. Principles and Computer Techniques for Calculating Performance
of a Five-Spot Waterflood--Two-Phase Flow, by R. V. Higgins and
A. J. Leighton. 1963. 71 pp., 12 figs.

RI 6320. Underground Combustion Oil-Recovery Experiment in the Venango
First Sand, Warren County, Pa., by N. A. Caspero, W. T. Wertman, and
W. E. Eckard. 1963. 39 pp., 20 figs. (In cooperation with Quaker
State 0il Refining Corporation).

RI 6328. Lithology and Reservoir Properties of the Big Lime, Keener, Big
Injun, Weir, and Berea Horizons, Spruce Creek Field, Ritchie County,
W. Va., by Wallace R. McCord and William E. Eckard. 1963. 16 pp.,
3 figs. (In cooperation with West Virginia Geological and Economic
Survey) .

RI 6389. Areal Variation in Reservoir 0il Characteristics, Newcastle
Sandstone, Greater Clareton Area, Wyo., by C. Q. Cupps, J. Fry, and
R. F. Zaffarano. 1964. 34 pp., 5 figs. (In cooperation with Univer-
sity of Wyoming).
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35.

36.

37.

38.

39.

40.

41.

42,

RI 6426. Evaluation by Filter Methods of the Quality of Waters Injected
in Waterfloods, by Kenneth H. Johnston and Joe L. Castagno. 1964.
14 pp., 3 figs. (In cooperation with Oklahoma Corporation Commission
and endorsed by Secondary Recovery and Stripper Well Committee of Inde-
pendent Petroleum Association of America).

RI 6460. Secondary 0il Recovery Possibilities. Cow Run Sand, Burning
Springs Pool, Wirt County, W. Va., by James A. Wasson, Harry R. Johnson,
and Dean W. Boley. 1964. 57 pp., 24 figs.

RI 6471. Hydraulic Fracture Treatments in Glade and Clarendon 0il Reser-
voirs, Warren County, Pa., by Robert L. Rough and William E. Eckard.
1964. 22 pp., 10 figs.

RI 6494. A Study of the Feasibility of Using Nuclear Explosions To
Increase Petroleum Recovery, by Charles H. Atkinson and Robert T.
Johansen. 1964. 18 pp., 4 figs. (Italian translation in La Scuola in
Azione, August 1965). (In cooperation with U.S. Atomic Energy
Commission).

RI 6520. Formation Damage Estimated From Water Sensitivity Tests,
Patrick Draw Area, Wyoming, by Eliot J. White, Oren C. Baptist, and
Carlon S. Land. 1964. 20 pp., 13 figs.

RI 6546. Theory and Application of Dimensional and Inspectional Analysis
to Model Study of Fluid Displacements in Petroleum Reservoirs, by
A. G. Loomis and D. C. Crowell. 1964. 37 pp.

RI 6557. The Effectiveness of Sodium Tripolyphosphate for Improving
Injection Rates of Water Floods, by R. T. Johansen and R. J. Heemstra.
1964. 15 pp. (Data also in Independent Petroleum Monthly, v. 35,

No. 9, January 1964, p. 48). (In cooperation with Layton 0il Company,
Independence, Kans.).

RI 6603. 0il Recovery From 17 Water-Injection Projects in Clay, Jack,
Montague, and Wise Counties, Tex., by Frank Parrish, Jr., and Paul
Meadows. 1965. 101 pp., 56 figs. (In cooperation with North Texas
0il and Gas Association).

RI 6658. 0il Well Scale Formation in Waterflood Operations Using Ocean
Brines, Wilmington, California, by G. L. Gates and W. H. Caraway. 1965.
28 pp., 12 figs.

RI 6670. Vertical Flow of 0il and Gas Mixtures in Small-Diameter Siphon-
Type Flowstrings, by G. E. Rennick and R. L. Rough. 1965. 50 pp.,
21 figs.

RI 6683. Oil-Reservoir Analysis and Predicted Recovery by Waterflooding,
Clinton Sand, Logan Hocking 0ilfield, Hocking County, Ohio, by
D. W. Boley, H. R. Johnson, and W. K. Overbey, Jr. 1965. 43 pp.,
23 figs.
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48.

49.

50.

51.

52.

53.

54.

55.

RI 6733. Changing Water-Injection Profiles by Selective Plugging: A
Field Study, by Thomas M. Garland. 1965. 46 pp., 30 figs. (In
cooperation with North Texas 0il and Gas Association).

RI 6735. Efficiency of Gas Displacement From a Water-Drive Reservoir, by
D. C. Crowell, G. W. Dean, and A. G. Loomis. 1966. 29 pp., 6 figs.

RI 6756, Carbon Deposition for Thermal Recovery of Petroleum: A Statis-
tical Approach to Research, by Harry R. Johnson and Edward L. Burwell.
1966. 21 pp., 5 figs.

RI 6760. Computer Techniques for Calculating Shape Factors and Channel
Volumes From a Potentiometric Model for Use in Waterflood Performance
Calculations, by R. V. Higgins, D. W. Boley, and A. J. Leighton. 1966.
49 pp., 9 figs.

RI 6763. Derivation and Application of a Material Balance Equation for
Partly Depleted 0il Reservoirs Repressured With Gas, by Alton B. Cook
and F. Sam Johnson. 1966. 16 pp., 6 figs.

RI 6783. Laboratory Investigation of the Response of Guard Electrodes in
0il-Well Logging, by C. I. Pierce and J. Pasini III. 1966. 40 pp.,
31 figs.

RI 6798. 0il Recovery by Low-Pressure Gas Drive in the Keener Sand,
Bonds Creek Oilfield, Lafayette District, Pleasants County, W. Va., by
Leo A. Schrider and James A. Wasson. 1966. 46 pp., 21 figs.

RI 6804. Laboratory Evaluation of Flow Characteristics of 0il-Producing
Sandstones in Illinois, Indiana, and Kentucky, by Eliot J. White and
Oren C. Baptist. 1966. 20 pp., 11 figs. (In cooperation with Univer-
sity of Wyoming).

RI 6826. Two- and Three-Phase Relative Permeability Studies, by Erle C.
Donaldson and Gordon W. Dean. 1966. 23 pp., 14 figs.

RI 6870. Recovery of Additionmal 0il From Water-Drive Reservoirs, by
Larman J. Heath and C. H. Riggs. 1966. 11 pp., 1 fig.

RI 6909. Reservoir 0il Characteristics, Cut Bank Field, Montana, by
C. Q. Cupps and J. Fry. 1967. 36 pp., 8 figs.

RI 6917. Theoretical and Field Waterflood Performance, Kane Sand, Kane
Oilfield, Elk County, Pa., by Leo A. Schrider, John R. Duda, and
Harry R. Johnson. 1967. 26 pp., 12 figs.

RI 6942. Underground Combustion Oil-Recovery Experiments in the Venango
Second Sand, Reno Pool, Venango County, Pa., by G. G. Campbell,
E. L. Burwell, T. E. Sterner, and L. L. Core., April 1967. 45 pp.,
28 figs. (In cooperation with Quaker State 0il Refining Corp.,
Bradford, Pa.).
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65.
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68.

RI 6943. Predicted 0il Recovery by Waterflood and Gas Drive, Bradford
Third and Sartwell Sands, Sartwell Oilfield, McKean County, Pa., by
John R. Duda, William K. Overbey, Jr., and Harry R. Johnson. April
1967. 56 pp., 22 figs.

RI 6960. Deposition of Barium Sulfate From Sea Water in 0il-Well Rotary
Pumps, by G. L. Gates and W. H. Caraway. June 1967. 16 pp., 7 figs.

RI 6978. Effects of Ultrasonic Energy on Fluid Flow in Porous Media, by
C. A. Komar and C. I. Pierce. July 1967. 12 pp., 2 figs.

RI 6992. Reservoir Study of the William Kaufman Lease, Clover-Rush Run
Oilfield, Roane County, W. Va., by Karl-Heinz Frohne. July 1967.
17 pp., 7 figs.

RI 7006. Unique Properties of Permeability Curves of Concern to Reser-
voir Engineers, by R. V. Higgins, D. W. Boley, and A. J. Leighton.
August 1967. 19 pp., 16 figs.

RI 7007. Prospects for Secondary Recovery of 0il by Waterflooding,
Mitchell and Berea Sands, Lower Newport Field, Newport Township, Wash-
ington County, Ohio, by James A. Wasson. August 1967. 22 pp., 6 figs.

RI 7011. Computer Techniques for Predicting Three-Phase Flow in Five-
Spot Waterfloods, by R. V. Higgins and A. J. Leighton. August 1967.
45 pp., 7 figs.

RI 7032. Reservoir Evaluation, I. D. Morgan Lease, Smithfield Oilfield,
Grant District, Wetzel County, W. Va., by Charles E. Whieldon, Jr., and
C. David Locke. October 1967. 17 pp., 7 figs.

RI 7044. Laboratory Investigation of the In Situ Combustion Process for
Recovering Pennsylvania Grade Crude 0il, by T. E. Sterner and
W. T. Wertman. November 1967. 30 pp., 11 figs.

RI 7049. Secondary Oil-Recovery Possibilities in the Basal Greenbrier
Dolomite Zone, Sycamore-Millstone Field, Sherman District, Calhoun
County, W. Va., by James A. Wasson. November 1967. 20 pp., 8 figs.

RI 7052. Gravitational Pressure Gradient in 0il Reservoirs Containing
Free Gas. Model Studies of the Elk Hills Qilfield, California, by
0. C. Baptist. December 1967. 19 pp., 6 figs. (In cooperation with
University of Wyoming) .

RI 7056. Waterflooding of 0Oilfields in Nebraska, by Joseph N. Harstead,
Donald P. Blasko, and Paul Biggs. December 1967. 97 pp., 51 figs.

RI 7111. Improved Method for Calculating Areas and Shape Factors of Flow
Nets, by R. V. Higgins and A. J. Leighton. April 1968. 32 pp., 3 figs.



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

11

RI 7144. Laboratory Oil-Recovery Experiments Using Ultrasonic Energy, by
C. I. Pierce and C. A. Komar. June 1968. 8 pp., 1 fig.

RI 7161. Performance of a Low-Permeability Sandstone 0il Reservoir, West
Avant Field, Osage County, Okla., by Kenneth H. Johnston. July 1968.
28 pp., 9 figs. (In cooperation with State of Oklahoma and recommended
by Independent Petroleum Association of America--0il Recovery Commit-
tee). (Also available from NTIS as PB 180 074).

RI 7272. Gasflood Performance Prediction for the Cooper Sand of the Fork
Run Pool, Warren and McKean Counties, Pa., by K-H. Frohne,
L. A. Schrider, and M. K. Romeo. 1969. 49 pp., 10 figs. (Also avail-
able from NTIS as PB 184 819).

RI 7277. Factors Affecting Detonation Velocities of Desensitized Nitro-
glycerin in Simulated Underground Fractures, by J. S. Miller,
W. D. Howell, J. L. Eakin, and E. R. Imman. July 1969. 19 pp., 9 figs.
(Also available from NTIS as PB 185 550).

RI 7278. Effects of Pressure, Temperature, and Type of 0il on Vaporiza-
tion of 0il During Gas Cycling, by Alton B. Cook, F. Sam Johnson,
George B. Spencer, Abdo F. Bayazeed, and C. J. Walker. July 1969.

26 pp., 9 figs. (Also available from NTIS as PB 185 551).

RI 7296. Laboratory Oil-Recovery Tests With Ultrasonically Formed Emul-
sions, by C. A. Komar and H. A. W. Moore. 1969. 14 pp., 3 figs.
(Also available from NTIS as PB 187 743).

RI 7342. Fluid Flow in Channels, Capillaries, and Porous Media Under the
Influence of an Electric Field, by L. C. Headley, C. I. Pierce, and
W. K. Sawyer. 1970. 33 pp., 15 figs.

RI 7359. Method for Testing Rate of Gas Diffusion in Crude 0il by Peri-
odic Measurements of Concentration Profiles, by G. T. Brow, C. Q. Cupps,
and J. Fry. 1970. 22 pp., 7 figs. (In cooperation with University of
Wyoming) -

RI 7401. Waters for Waterflooding San Joaquin Valley, Calif., Petroleum
Reservoirs, by G. L. Gates and W. H. Caraway. June 1970. 18 pp.,
4 figs.

RI 7443. Optimization of Carbon Deposition Experiments in Thermal 0il
Recovery by Statistical Analysis, by A. W. Effinger and L. A. Schrider.
1970. 17 pp., 2 figs.

RI 7465. Evaluation and Comparison of Red Fork Sand Waterflood Projects
in Oklahoma, by Kemmeth H. Johmnston. 1970. 45 pp., 2 figs. (In coop-
eration with State of Oklahoma).

RI 7469. Waterflooding of 0ilfields in Wyoming to 1968, by Paul Biggs
and Charles A. Koch. 1970. 147 pp., 32 figs.
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Information Circulars

*IC 7982. 0il Production in West Virginia by Waterflooding, 1959 (in
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D. R. George and J. M. Riley. Apr. 16, 1968.

USP 3,429,679. Process for Improving the Heating Values of Fuel Gases,
by S. Friedman and R. W. Hiteshue. Feb. 25, 1969.

USP 3,508,613. Chemical Disaggregation of Rock Containing Clay Minerals,
by Ray V. Huff and Larman J. Heath. Apr. 28, 1970.
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MOTION PICTURE FIIM
828. MPF. The Minerals Challenge. (16 mm., sound, color; 27 minutes.)
Sponsored by the Natural Resources Division of the Union Pacific
Company.

NATIONAL TECHNICAL INFORMATION SERVICE (NTIS) REPORTS

829. Items listed below may be ordered from NTIS:

Bulletins: Open-File Reports:
627 (AD 701 576) 5-69 (PB 184 706)
14-69 (PB 186 243)
Reports of Investigations: 7-70 (PB 193 342)
8-70 (PB 193 343)
7133 (PB 189 903) 9-70 (PB 193 344)
7161 (PB 180 074)
7197 (AD 683 748) Qutside Publications:
7238 (PB 184 310)
7241 (PB 183 386) 308 (AD 269 046)
7272 (PB 184 819) 309 (AD 272 396)
7273 (PB 184 820) 317 (PB 146 580)
7277 (PB 185 550) 318 (AD 219 970; PB 146 601)
7278 (PB 185 551) 511 (AD 251 623; PB 154 918)
7296 (PB 187 743) 695 (AD 249 544; PB 154 069)
7304 (PB 187 722) 10-65 (PNE 3001)
7310 (PB 188 557) 96-66 (AD 630 678)
7325 (AD 698 742) 9-67 (AD 647 787)
49-67 (PNE 1000)
Information Circulars: 76-70 (AD 667 818)

8017 (PB 192 203)
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LIBRARIES

Under the provisions of the law, certain
libraries are designated by Congress as de-
positories for printed publications issued by
the Government agencies. Through these li-
braries, various documents printed by the
Government Printing Office are made avail-
able to residents of every State. Distribution
of these printed publications is made by the
Superintendent of Documents.

Many of these depository libraries also re-
ceive multilithed publications of the Bureau
of Mines, particularly the Reports of Investi-
gations and the Information Circulars, which
are distributed mainly by the Bureau. Li-
braries maintaining a file of Bureau of Mines
publications are the best sources for reports
published by the Bureau when the publica-
tions are out of print or copies no longer

are available from the Superintendent of
Documents or the Bureau.

In the United States some libraries main-
tain complete files of Bureau reports;
others carry only selected series. The follow-
ing list contains the names and locations of
depository libraries receiving various series
of reports and documents issued by the Bu-
reau of Mines. The figures in parentheses,
following the names of the libraries, indicate
the type of Bureau publications generally re-
ceived on a regular basis by each library.

(1) Reports of Investigations and In-
formation Circulars.

(2) Bulletins.
(3) Minerals Yearbooks.

State City Library and Type of Publication Received
Alabama______________ Alexander City__________ Alexander City State Junior College (2, 3).
Auburn_ _______________ Auburn University, Ralph Brown Draughon Library (1, 2, 3).
Birmingham____________ Birmingham Public (1, 2, 3).
Bilimig)gham Southern University, M. Paul Phillips Library
1, 3).
Enterprise____________ __ Enterprise State Junior College (3).
Florence________________ Florence State College, Collier Library (8).
Gadsden_______________ Gadsden Publie (2, 3).
Huntsville______________ University of Alabama (1, 2, 3).
Jacksonville.____________ Jacksonville State University, Ramona Wood Library (3).
Mobile. . ______________ Mobile Public (1, 2, 3).
Spring Hill College (3).
Normal________________ Alabama Agricultural and Mechanical College, Carnegie
Library (3).
St. Bernard_____________ St. Bernard College (3).
Troy_ .. . Troy State College (3).
Tuskegee Institute_______ Tuskegee Institute, Hollis Burke Frissell Library (2, 3).
University._____________ University of Alabama (8).
Alaska________________ Anchorage___ . ______.___ Alaska Methodist University (3).
Anchorage Community College (1, 2, 3).
College_ . _______________ University of Alaska (1, 2, 3).
Arizona_______._______ Flagstaff . ______________ Northern Arizona University (1, 2, 8).
Phoenix_ _______________ Department of Library and Archives (1, 2, 8).
Phoenix Public (1, 2, 3).
Tempe_________________ Arizona State University 1, 2, 8).
Tueson. . ... ______._ University of Arizona (1, 2, 3).
Yuma__________________ Yuma City-County (1, 2, 3).
Arkansas_ _____._______. Arkadelphia_ ___________ QOuachita Baptist University, Riley Library (3).
College Heights_________ Arkansas A&M College (3).
Conway__ ______________ Hendrix College, O. C. Bailey Library (3).
Fayetteville_____________ University of Arkansas (1, 2, 3
Little Rock..______.___. Little Rock Public (1, 8).
Magnolia_______________ Southern State College, J. M. Peace Library (2, 3).
Russellville_ . ___________ Arkansas Polytechnie College (3).
Searey_ _ ____________.___ Harding College, Harding Memorial Library (3).

State College_ _ ________.

Arkansas State University, Dean B. Ellis Library (1, 2, 38).

Walnut Ridge__._____._. Southern Baptist College, Felix Goodson Library (3).
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State City Library and Type of Publlcation Received
California_____________ Anaheim_______________ Anaheim Publie (8).

Arcata. ________________ Humboldt State College (1, 2, 3).
Bakersfield_____________ Kern County Free (1, 2, 3).
Berkeley _ __ ____________ University of California (1, 2, 3).
Chico_ . ___________. Chico State College (3).
Claremont______________ Pomona College, Honnold Library (1, 2, 8).
Culver City_____________ Culver City (3).
Davis._________________ University of California (1, 2, 3).
Downey________________ Downey City (8).
Fresno_________________ Fresno County Free (2, 3).

Fresno State College (1, 2, 3).
Fullerton_______________ California State College (2, 3).
Gardena________________ Gardena Publie (8).
Hayward_______________ California State College (2, 3).
Inglewood . ______.__.____ Inglewood Public (8).
Irvine_._______.________ University of California (1, 2, 3).
LaJolla_______________. University of California (1, 2, 3).
Laneaster__ ____________ Lancaster Regional (3).
Long Beach_____________ California State College (1, 2, 3).

Long Beach Public (1, 2, 3).
Los Angeles____._________ Ca(lifo;ni;) State College, John F. Kennedy Memorial Library

Los Angeles Public (1, 2, 3).

Loyola University of Los Angeles (8).

Occidental College, Mary Norton Clapp Library (3).
University of California (1, 2, 3).

University of Southern California (1, 2, 8).

Lynwood.______.________ Lynwood (3).
Marysville..____________ Yuba College (3).
Montebello_ ____________ Montebello (3).
Monterey Park__________ Bruggemeyer Memorial (3).
Newhall________________ Newhall (3).
Northridge_ __________.__ San Fernando Valley State College (2, 3).
Oakland________________ Oakland Public (1, 2, 3).
Orange_________________ Orange County Free (3).
Pasadena_______________ California Institute of Technology (1, 2, 8).
Pasadena Public (1, 2, 3).
Pleasant Hill____________ Contra Costa County (3).
Redding________________ Shasta County (2, 3).
University of Redlands (2, 3).
Redwood City__________ Redwood City Public (3).
Reseda_________________ West Valley Regional Branch (3).
Richmond. .. ___________ Richmond Public (3).
Riverside.._____.________ Riverside Public (1, 2, 3).
University of California (1, 2, 3).
Sacramento_____________ California State (1, 2, 3).

Sacramento City (2, 3).
Sacramento State College (2, 3).
San Bernadino_.________ San Bernadino County Free (2, 3).
San Diego______________ San Diego County (3).
San Diego Public (1, 2, 3).
San Diego State College (1, 2, 3).
San Franeisco___________ Mechanics’ Institute (2, 3).
San Franciseo Public (1, 2, 3).
San Francisco State College (1, 2, 8).
University of San Franeisco, Gleeson Library (2, 8).

SanJose______________. San Jose State College (1, 2, 8).

San Leandro____________ San Leandro Community (8).

Santa Ana______________ Santa Ana Publie (8).

Santa Barbara__________ University of California (1, 2, 3).
Santa Clara___._________ University of Santa Clara, Michel Orradre Library (3).
Santa Cruz.___._________ University of California (1, 2, 3).
Santa Rosa________._____ Santa Rosa-Sonoma County Public (3).
Stanford________________ Stanford University (1, 2, 3).

Stoekton_ ______________ Stockton Publie (2, 3).

Thousand Oaks_________ California Lutheran College (2, 3).
Turloek._ _______________ Stanislaus State College (3).

Walnut. ... ___________ Mount San Antonio College (8).

West Covina_.._________ West Covina (3).
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State City Library and Type of Publication Recelved
Colorado_ . ____________ Alamosa________________ Adams State College (1, 2, 3).
Boulder_ ____ ___ . ____ University of Colorado (1, 2, 3).
Colorado Springs________ Colorado College, Charles Leaming Tutt Library (1, 2, 3).
Denver_________________ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*

Colorado State (1, 2, 3).

Denver Pub'ic (1, 2, 3).

Regis College (2, 3).

University of Denver, Mary Reed Library (1, 2, 3).

Fort Collins_____________ Colorado State Unlver51ty 1, 2, 3).
Golden______ . _________ Colorado School of Mines, Arthur Lakes Library (1, 2, 38).
Greeley_ . ____ . _________ Colorado State College (3).
Gunnison_______________ Western State College, Leslie J. Savage Library (3).
LaJunta . __________ Otero Junior College (3).
Pueblo_____ . ___________ MecClelland Public (2, 3).
Southern Colorado State College (1, 2, 3).
Connecticut_ __________ Bridgeport______________ Bridgeport Public (1, 2, 3).
Hartford _______________ Connecticut State (1, 2, 3).

Hartford Public (1, 2, 3).
Trinity College (2, 3).

Middletown_ ___________ Wesleyan University, Olin Library (1, 2, 3).
New Haven_____________ Yale University (2, 3).
New London____________ Connecticut College, Palmer Library (3).
Storrs_____________ . ___ University of Connecticut, Wilbur Cross Library (1, 2, 3).
Waterbury_ . ___________ Silas Bronson (3).
Delaware__._ . _____ __ Dover_____ ___ _________ Delaware State College, William C. Jason Library (3).
Newark_ . ______________ University of Delaware, Morris Library (1, 2, 8).
Wilmington_ ____________ Wilmington Institute Free (1, 2, 3).
District of Columbia___. Washington___________._ U.S. Department of the Interior (1, 2, 3).
Florida_.._____________ Boca Raton____________ Florida Atlantic University (1, 2, 3).
Coral Gables____________ University of Miami (1, 2, 3).
Fort Lauderdale_..______ Nova University Library (3).
Gainesville_ _ ___________ University of Florida (1, 2, 3).
Leesburg. . _________ Lake Sumter Junior College (3).
Miami____.__ __________ Miami-Dade Junior College (3).
Miami Public (1, 2, 3).
Orlando________________ Florida Technological University (2, 3).
Palatka________________ St. Johns River Junior College (2, 3).
Pennsacola_ _ ___________ University of West Florida (3).
St. Petersburg_ _________ St. Petersburg Public (3).
Tallahassee_____________ Florida State (3).

Florida A&M University (1, 2, 3).

Florida State University, R. M. Strozier Library (3).
Tampa_____________.____ Tampa Public (2, 3).

University of South Florida (1, 2, 3).

University of Tampa (3).

Winter Park_ __________. Rollins College, Mills Memorial Library (3).
Georgia_ ________ _____ Albany____ _____ __ ____ Albany Public (2, 3).
Americus______________. Georgia Southwestern College, Wade Lott Memorial Library
(2, 3),
Athens_________________ University of Georgia (1, 2, 3).
Atlanta_ _______________ Atlanta Public (1, 2, 3).

Atlanta University, Trevor Arnett Library (8).

Emory University, Asa Griggs Candler Library (2, 3).

Georgia Institute of Technology, Price Gilbert Memorial
Library (1, 2, 3).

Georgia State (3).

Augusta________________ Augusta College (1, 2, 3).

Carrollton______________ Sanford (2, 3

Dahlonega___ . _____.__ North Georgla College (3).

Savannah______________ Savannah Public and Chatham-Effingham Libesty Regional (3).

Statesboro______________ Georgia Southern College, Rosenwald Library (8).

Valdosta. __.______.___. Valdosta State College, Richard Holmes Powell Library (3).
Hawaii_.______________ Hilo_ . ____ . _ . _________. University of Hawaii (2, 3).

Honolulu_ . _ . _____ Chaminade College (2, 3).

Hawaii State (3).
University of Hawaii (1, 2, 3).

Idaho_________________ Boise_ _ ________________ Boise College (8).
Boise Public (1, 2, 3).
Caldwell__ _____________ College of Idaho, Terteling Library (2, 3).
Moscow____ ____________ University of Idaho (1, 2, 3
Poeatello_______________ Idaho State University (1, 2, 3).
Rexburg.._.___________._. Ricks College, David O. McKay Library (1, 2, 3).

*Not a depository library.
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State City Library and Type of Publication Received
Iinois________________ Carlinville._____________ Blackburn (3).
Carbondale_____________ Southern Illinois University (1, 2, 3).
Charleston______________ Eastern Illinois University, Booth Library (3).
Chieago_ .. ... _.___.__ Chicago Public (1, 2, 3).
Chicago State College (3).
Field Museum of Natural History (1, 2, 3).
John Crerar (1, 2, 3).
Loyola Umverslty, E. M. Cudahy Memorial Library (2, 3).
Northeastern Illinois State College (3).
University of Chicago (1, 2, 3).
University of Illinois (1, 2, 3).
Decatur._______________ Decatur Publie (3).
DeXKalb.______________ N cErtherg) Illinois University, Swen Franklin Parson Library
1,2
Edwardsville.___________ Southern Illinois University, LoveJoy Memorial Library (1, 2, 3).
Evanston__._____________ Northwestern University (1, 2,
Freeport________________ Freeport Public (3).
Galesburg. .. __.______ Galesburg Public (3).
isle. . ______. St. Procopius College (3).
Monmouth_ .___________ Monmouth College (2, 3).
Normal_ _______________ Illinois State University, Milner Library (1, 2, 3).
Peoria_________________ Bradley University (3).
Peoria Public (1, 2, 3).
River Forest___________._ Rosary College (3).
Rock Island__ ______.___ Rock Island Publie (2, 3).
Rockford__ _____________ Rockford Public (3).
Springfield___.__________. Illinois State (1, 2, 3).
Urbana________________ University of Illinois (1, 2, 3).
Wheaton_ ______________ ‘Wheaton College (3).
Indiana. .. ____________ Anderson________.______ Anderson College, Charles E. Wilson Library (3).
Bloomington___________. Indiana University (1, 2, 3).
Crawfordsville_ _________ Wabash College, Lilly Library (8).
Elsah_______.___________ Principia College, Marshall Brooks Library (3).
Evansville. _____________ Evansville and Vanderburgh County Public (1, 2, 3).
Fort Wayne____________ Fort Wayne and Allen County Public (1, 2, 3).
Indiana-Purdue Universities, Regional Campus Library (3).
Gary-..._ .. _________.._ Gary Publie (2, 3).
Indiana University (2, 3).
Greencastle.____________ De Pauw University, Roy O. West Library (2, 3).
Hammond_________.____ Hammond Publice (2, 3).
Hanover___________.____ Hanover College (3).
Huntington_____________ Huntington College (3).
Indianapolis____.______. Butler University, Irwin Library (2, 3).
Indiana State (1, 2, 3).
Indianapolis Public (1, 3).
Lafayette_ ... __________ Purdue University (1, 2, 3).
Macomb_ ____________.__ Western Illinois University (3).
Muncie. . _____________ Ball State University (1, 2, 3).
Muncie Public (3).
Notre Dame____________ University of Notre Dame, Memorial Library (1, 2, 3).
Rensselaer______________ St. Joseph’s College (1, 2, 3).
Richmond__._______.____ Earlham College, Lilly Library (3).
Morrison Reeves (3).
South Bend___.________._ Indiana University (3).
Terre Haute_ _ ___.______ Indiana State University, Cunningham Memorial Library (2, 3).
Valparaiso..___._____.___ Valparaiso University, Moellering Memorial Library (2, 3).
Towa_ . . _______ Ames_______ . _______. Iowa State University of Science and Technology (1, 2, 3).
Cedar Falls.____________ University of Northern Iowa (3).
Council Bluffs___________ Free Public (2, 3).
Denison________________ Midwestern College (3).
Des Moines__.__.____.__ Des Moines Public (2, 3).
Drake University, Cowles Library (3).
Iowa State Traveling (2, 3).
Dubuque.______________ Carnegie Stout Public (2, 3)
Loras College, Wahlert Memorial Library (3).
Fairfield..___.______.____ Parsons College Branch of Fairfield Public (3).
Grinnell_________.___.__ Grinnell College (3).
Towa City______________ University of Iowa (1, 2, 3).
Lamoni________________ Graceland College, Frederick Madison Smith Library (3).
Mount Vernon__________ Cornell College, Russell D. Cole Library (1, 2, 3).
Sioux City..__________._ Sioux City Public (3).
Kansas_.._____________ Baldwin_._________._____ Baker University (3).
Emporia_ .. ___.___.__ Kansas State Teachers College, William Allen White Library

2,3
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State City Library and Type of Publication Received
Kansas________________ Hays. . ______ . ______ Fort Hays Kansas State College, Forsyth Library (1, 2, 8).
Hutchinson__ _ _ _ ____ Hutchinson Publie (2, 3).
Lawrence____._ . _ _ ____ University of Kansas (1, 2, 3).
Manhattan_ ____________ Kansas State University (1, 2, 3).
Pittsburg_ .. ____________ Kansas State College, Porter Library (2, 3).
Salina__________________ Kansas Wesleyan University, Memorial Library (1, 2, 3).
Topeka_ . _ . . ______ State Libraries of Kansas (2, 3).
Kansas State Historical Society (8).
Wichita_ _______________ Wichita State University (1, 2, 3).
Kentueky_ ___________. Ashland__ _ _ _ _______ Ashland Publie (1, 2, 8).
Barbourville. . __________ Union College, Abigail E. Weeks Memorial Library (3).
Bowling Green__________ Western Kentucky University, Margie Helm Library (2, 3).
Danville..____ _________ Centre College (3).
Lexington_ _ ____________ University of Kentucky, Margaret I. King Library (1, 2, 3).
Louisville.______________ Louisville Free Public (1, 2, 3).
University of Louisville (2, 3).
Morehead . . _________ Morehead State University, Johnson Camden Library (3).
Murray. . ___________ Murray State University (3).
Owensboro_ ____________ Kentucky Wesleyan College (3).
Pikeville. _ . _ ________ Pikeville College, O’Rear-Robinson Library (2, 3).
Richmond______________ Eastern Kentucky University, John Grant Crabbe Library (3).
Louisiana______________ Baton Rouge. .. __ . Louisiana State University (1, 2, 3).
Southern University (1).
Hammond______________ Southeastern Louisiana College, Sims Memorial Library (2, 3).
Lafayette.______________ University of Southwestern Louisiana (1, 2, 3).
Monroe__ .. ___ Northeast Louisiana State College, Sandel Library (3).
New Orleans____________ Isaac Delgado College, Moss Technical Library (1, 2, 3).
Louisiana State University (1, 2, 3).
Loyola University (3).
New Orleans Public (1, 2, 3).
Tulane University, Howard-Tilton Memorial Library (1, 2, 3).
Ruston_________________ Lo(uisiana) Polytechnic Institute, Prescott Memorial Library
1, 2, 3).
Shreveport______________ Louisiana State University (3).
Shreve Memorial (1, 2, 3).
Thibodaux_ .. . _________ F. T. Nicholls State College (2, 3).
Maine_ . _______.___._. Bangor____.______.______ Bangor Publie (3).
Brunswiek______________ Bowdoin College, Hawthorne-Longfellow Library (2, 3).
Lewiston_ ______________ Bates College (2, 3).
Orono__________________ University of Maine, Raymond H. Fogler Library (1, 2).
Portland_ ______________ Portland Public (1, 2, 3).
Springvale..____________ Nasson College (3).
Waterville_ _____________ Colby College (8).
Maryland____ .. ____ __ Annapolis______________ Maryland State (3).
Baltimore___ ___________ Enoch Pratt Free (1, 2, 3).
Jo?ns Hopkins University, Milton S. Eisenhower Library
1, 2, 3).
Morgan State College, Soper Library (3).
Bethesda_ ._____________ Montgomery County Public (3). -
College Park . ___ .. _____ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*
University of Maryland, McKeldin Library (1, 2, 3).
Frostburg_ _ . _ _____ Frostburg State College, Jerome Frampton Library (3).
Salisbury._______________ Salisbury State College (2, 3).
Towson_ _______________ Goucher College, Julia Rogers Library (3).
Westminister_ __________ Western Maryland College (3).
Massachusetts_ ________ Amherst_______ ________ Ambherst College (2, 3).
University of Massachusetts, Goodell Library (2, 3).
Boston________________. Boston Public (1, 2, 3).

*Not a depository library.

Northeastern University, Dodge Library (1, 2, 3).
State Library of Massachusetts (1, 2, 3).

Brookline_ _ . ___________ Brookline Public (3).
Cambridge_ ____________ Harvard University (2, 3).
Massachusetts Institute of Technology (1, 2, 3).
Chestnut Hill___________ Boston College, Bapst Library (3).
Lowell . ________________ Lowell Technological Institute, Alumni Memorial Library (8).
Medford_ ______________ Tufts University (2, 3).
New Bedford_ __._______ New Bedford Free Public (3).
Southeastern Massachusetts Technological Institute (2, 3).
North Baston___________ Stonehill College, Cushing-Martin Library (8).
Springfield_____________. Springfield City (3).
Waltham_______________ Brandeis University (3).
Wellesley_______________ Wellesley College (3).
Williamstown_ _._______. Williams College (3).
Worcester_ _ ____________ Worcester Public (2, 3).
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State City Library and Type of Publication Received

Michigan______________ Albion_ ________________ Albion College (1, 2, 3).
Allendale_______________ Grand Valley State College (1, 2, 3).
Ann Arbor______________ University of Michigan (1, 2, 3).
Battle Creek____________ Willard (3).
Bloomfield Hills_________ Cranbrook Institute of Science (3).
Dearborn_______________ Henry Ford Community College (8).
Detroit_________________ Detroit Publie (1, 2, 3).

University of Detroit (3).
Wayne State University (1, 2, 3).

East Lansing___.________ Michigan State University (1, 2, 3).
Escanaba_______________ Michigan State (3).
Flint__________________._ Charles Stewart Mott (2, 3).
Flint Public (3).
Grand Rapids__._____.__ Grand Rapids Public (1, 2, 3).
Knollerest Calvin (1, 2, 3).
Houghton_ _____________ Michigan Technological University (1, 2, 3).
Jackson_.______________ Jackson Publie (3).
Kalamazoo___ . _.______ Kalamazoo Library System (3).
W((eitern Michigan University, Dwight B. Waldo Library
, 2, 3).
Lansing .. __ .. _________ Michigan State (1, 2, 3).
Livonia_ _______________ Schooleraft College (3).
Marquette..____________ Northern Michigan University, Olson Library (1, 2, 3).
Mt, Pleasant____________ Central Michigan University (1, 2, 3).
Muskegon_ _____________ Hackley Public (2, 3).
Rochester_ _ ____________ Oakland University, Kresge Library (3).
Saginaw.____________.___ Hoyt Public (1, 2, 3).
Traverse City___________ Northwestern Michigan College, Mark Osterlin Library (3).
University Center_______ Delta College (3).
Yopsilanti_______________ Eastern Michigan University Library (3).
Minnesota.___.________ Bemidji________________ Bemidji State College (2, 3).
Collegeville_ ____________ St. John’s University, Alcuin Library (3).
Duluth.________________ Duluth Publie (1, 2, 3).
Mankato. ______________ Mankato State College (1, 2, 3).
Minneapolis_ . ___.______ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*

Minneapolis Publie (1, 2, 3).
University of Minnesota, Walter Library (1, 2, 3).

Moorhead_ _____________ Moorhead State College (3).
Morris_ ___ . _______ University of Minnesota (2, 3).
Northfield_ _____________ Carleton College (3).
St. Olaf College, Rolvaag Memorial Library (2, 3).
St.Cloud_____._________ St. Cloud State College (8).
St.Paul ______________. Minnesota Historical Society (2, 3).
St. Paul Public (2, 3).
St. Peter_ . _____________ Gustavus Adolphus College (3).
Willmar________________ Kandiyohi County-Willmar Library (3).
Mississippi--cooo o ___ Columbus_ _____________ Mississippi State College for Women, J. C. Fant Memorial
Library (3).
Hattiesburg_____________ University of Southern Mississippi (2, 3).
Jackson. _______________ Millsaps College, Millsaps-Wilson Library (1, 2).
State College_______._ .. Mississippi State University, Mitchell Memorial Library
University___________._._ University of Mississippi (1, 2, 3).
Missouri. . ____________ Cape Girardeau_________ Southeast Missouri State College, Kent Library (8).
Columbia_____.____.____ University of Missouri (1, 2, 3).
Fayette_ _ ______________ Central Methodist College (1, 3).
Jefferson City_.____.____ Lincoln University, Inman E. Page Library (3).
Missouri State (1, 3).
Kansas City___ _________ Kansas City Publie (1, 2, 3).
University of Missouri (1, 2, 3).
Kirksville. _____________ Northeast Missouri State Teachers College, Pickler Memorial
Library (3).
Rolla. . ___________._____ Bureau of Mines, U.S. Departmento f the Interior (1, 2, 3).*
University of Missouri (1, 2, 3).
St. Joseph_ _____________ St. Joseph Publie (2, 3).
St. Louis. _____________. St. Louis Publie (1, 2, 3).

Washington University, John M. Olin Library (2, 3).
St. Louis University, Pius XII Memorial Library (1, 2, 3).

Springfield_.___.________ Drury College (2, 3).
Southwest Missouri State College (1, 2, 3).
Warrensburg_ ... ______. Central Missouri State College (1, 3).

*Not a depository library.
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Montana______________ Bozeman_______________ Montana State University (1, 2, 3).

Butte_ _________________ Montana College of Mineral Science and Technology (1, 2, 3).
Helena________ . _____ Historical Society of Montana (1, 2, 3).
Missoula___._ __________ University of Montana (1, 2, 3).

Nebraska______________ Crete__________________ Doane College, Whitin Library (3).
Kearney________________ Kearney State College, Calvin T. Ryan Library (1, 2, 3).
Lincoln_ _____________.__ University of Nebraska, D. L. Love Memorial Library (1, 2, 8).
Omaha_________________ Creighton University, Alumni Memorial Library (3).

Omaha Public (1, 2, 3).
University of Omaha, Gene Eppley Library (1, 3).
Scottsbluff______________ Publie (3).

Nevada_ ______________ Carson City____________ Nevada State (1, 2, 3).

Las Vegas______________ Nevada Southern University (1, 2, 3).
Reno_______ ___________ University of Nevada (1, 2, 3).
New Hampshire________ Concord________________ New Hampshire State (1, 2, 3).
Durham_____ __________ University of New Hampshire (1, 2, 3).
Hanover__ _____________ Dartmouth College, Daker Library (1, 2, 3).
Henniker_______ . ___ New England College (3).
Manchester___ . ________ Manchester City (2, 3).
New Jersey. . _________ Bayonne____ _______ __ Bayonne Free Public (2, 3).

Bloomfield .. _ _ _____ Bloomfield Free Public (2, 3).
Bridgeton__ . ______ Cumberland County (3).
Camden.________.__.___ Rutgers Library in South Jersey (3).
Convent Station_________ College of St. Elizabeth, Santa Maria Library (3).
East Orange_ . __________ East Orange Publie (3).
Elizabeth_______________ Elizabeth Free Public (2, 3).
Glassboro______________ Glassboro State College, Savitz Library (2, 3).
Hackensack_________ __ Johnson Free Public (3).
Irvington_____ _________ Irvington Free Public (3).
Jersey City___ ... ______ Jersey City Public (3).

Jersey City State College, Forrest A. Irwin Library (3).
Madison_ . ___ . _______ Drew University, Rose Memorial Library (8).
Mount Holly . ______ Burlington County Area (3).
New Brunswick_ ________ Free Public (3).

Rutgers University (1, 2, 8).
Newark_ Newark Public (1, 2, 3).
Passaie____ . ______ Passaic Public (3).
Princeton____ . _____ Princeton University (1, 2, 3).
Rutherford_____________ Fairleigh Dickinson University (3).
South Qrange_._ _ . ____ Seton Hall University, McLaughlin Library (3).
Teaneck___ . _______ Fairleigh Dickinson University (3).
Toms River_____________ Ocean County College (3).
Trenton._______________ New Jersey State (3).

Trenton Free Public (2, 3).
Upper Monteclair. . _____ Montclair State College, Harry A. Sprague Library (2, 3).
West Long Branch__ ____ Monmouth College, Guggenheim Memorial Library (3).
Woodbridge_ - __ . _______ Woodbridge Free Public (3).

New Mexico. .. _______ Albuquerque_ . __._______. University of New Mexico, Zimmerman Library (1, 2, 3).
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Carbon 1sotopeS....eceevevnvesanss 342, 378
Carbon monoxide......... 625, 637, 639, 704
determination...o.veveeeressenanees 639
removal from exhaust gases......... 625
Carbon monoxide in gas mixtures...... 817
Carbonaceous materials...... N 743
SPECEYA. s ov e venonsansossnesaonsons 743
Atlantic Ocean, Puerto Rico Trench. 743
Carbonate formations..... eeeese.s.188, 227
Carbonate in scale, determination.... 257
Carbonate process
see Hot carbonate process
Carbonates, alkaline..... crresreeaann 821
Carbonyl compounds........coveveevan. 387
Carbonyls, removal.......... cesesieas 433
Catalysts, chromium.......c00vve0eees 672
Catalysts, cobalt molybdate.......... 283
Catalysts, oxidation.......... ceeaees 624
Catalysts, urania.............. eees.. 819
Catalysts, uranium.........e.. ceieess 625
Catalytic oxidation................ .. 819
Cation exchange resin chromatography. 374
Cations, determination.........eeoe.. 257
Cavity-cell technique......covvueenss 361
Catalytic dehalogenation........ceo.. 408
Catalytic denitrogenation............ 409
Centrifuge.......eovuvenn. cesesesans. 134
see also Ultracentrlfuge
Cesium in brines, determination...259, 308
Cetane effect....... et essseerasrens 642
Chain sulfides.......... crreeerreiees 403

Characterization of crude oils
see Crude oils, characterization
Chelatometry.oueesevserveneareenenase
Chemical disaggregation of rocks.....
Chemical plantS.......vvvvvvennnceann
cost studies, bibliography.........
Chemiluminescence..... s s e eaas
Chert, spectra.....veeeueenssaas .
China (Mainland)....... errcaeseseeann
Chloride complexes, ferric...... PN
Chloride in brines, Louisiana........
Chlorinated hydrocarbons,
flammabilities..... e esaesans seanes
Chlorine compounds, heats of
combustion..... Creeec st
Chloroform..........
4= Chlorophenylmethylsu1f1de creeenans
Chromatographs, gas...... et asanae 377,
fittings..... N “eo
Chromatography.......... shse e saes .o
Chromatography, adsorption....
Chromatography, cation exchange

340, 361, 376, 669,
sampling.....coveievvierenraconnaans
Chromatography, gas-liquid.
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703
361

247,

299, 300, 301, 329, 330, 331, 363, 381,

383, 400, 404, 671, 684, 708
columns..... ceeerans ceeerareersenes

supports, so0lid.....civveevevnnnesn
Chromatography, gas-liquid (inverse).
326, 327, 328,
gas-liquid partition.
gel permeation.......
373,

Chromatography,
Chromatography,

Chromatography, liquid-liquid...
Chromatography, reversed-phase
partition........o0... creesesraranns
Chromium catalysts............ criaees
Clarendon sand......oveveviueeeeesnne

eXPANSIoN. . cvovvev s rvsnnaoanans 166,
hydration.....eeviiiivonrioesannees
permeabilities....ceovivennne. e
permeability effect....vovevvvnen..
Wyoming, Powder River Basin......
porosities...... creeseccensensesans
spectra..... eres st cssencorsensee
swelling......... oo
Wyoming, Powder River Basin........
Clinton sand.....covevveeevnccanesson
115, 174 183 205, 208,
C--N thermochemical bond energy......
Coal....ovvvuunns ceeasecraans 278, 341,

292,

331
677

297,

413
351

220
501
344



alkanes content....ccoveevscoses 278, 344
forecasts...... et eseese s enaseans 341
Coal, alkylated, chemiluminescence... 370
Coal asphaltenes, chemiluminescence.. 370
Coal carbonization products,
properties......... . esessneas .. 745
Coal derivatives, chemllumlnescence 370
Coal products, NMR...veovovereaoroons 342
Coal tar, chemiluminescence....... ... 370
Cobalt molybdate catalysts........... 283
Coke,petroleum...cvevevercenvsacsonss 730
Coker tests..... crrer e e rseens . 438
Colloids in petroleum..... eresee.s272, 336
Colombia, crude oils, high-sulfur.... 256
Colorado...vveevvvnsvronss e raes 10, 800
Adena field..... Ceteeseesranesaanen 10
Denver-Julesburg Basin............ . 800
Colorado Plateau......ccoeveevesees ees. 186
Colorimetry...coeuveevss ciessesiaens ... 257
Combination reservoirs........cco.ec.. 10
CombuStion. . veeceverseovsvoas 648, 657, 808
Combustion calorimetry.......c.oveun 450,

491, 493, 495, 501, 556, 557, 558
Combustion gases...559, 612, 629, 634, 643

equilibrium composition......,..... 629
flammabilities........... ersecasees 612
thermodynamic properties........... 559
CombuStion SOUTCES..rcsseresosoosassse 681
Combustion studies equipment......... 618
Comparator-microphotometer..... eeeess 284
Compressed gasesS.....oovu.ns eess0.513, 712
handling........... serseeseenennas 712
hazards.....veevvrveacecssans Y & )
StOTagE.cveasenscsaconse Y & )
thermodynamic propertles oo 513
Compressibilities.. 449 459 464 467
computing...eeveveeas cesreseennen 467
MeaSUrement,.svesroveeoresss 449, 459, 464
Compressibilities of gas-liquid
condensates, determination...... +e.. 581
Compressibilities of gases,
determination....oveeevsevovsrsanese 580
Compressibilities of hydrocarbon
mixtures, determination............. 581
Compressibilities of methane......... 479
Compressibilities of multiphase fluids 449
Compressibilities of natural gas,
determination......coevvereeness ... 581
Compressibility coefficients......... 449
Compressibility factors. 457 580, 581
Compression~ignition englne ....... . 678
COMPYESSOLS . esoesosnarosvansonsasnas . 590
Computer ProgramS.....ccsoooesesoaess 68,
71, 102, 160 161, 163, 184,
216, 467 739
compressibilities............ ceenae 467
decline curves........ tecerienas oo 184
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fluid flow........... ceeenen 68, 160, 161
gas injectionN...eeevesuu. ceeseranean 71
information retrieval from wells... 739
petroleum engineering.............. 102
pressure distribution...... ceenanas 163
waterflooding..o.evvevencsaraaas ees 216
Computer techniques.......ee.veuvuvas 28,
46, 60, 62, 133 159, 284, 550,
559, 576, 739
Conformational analyses of cyclo-~
hexanethiol.......ovivvuvnennns eeee. 340
Conformational analyses of
2,4~dimethyl-3~thiapentane.......... 540
Conformational analyses of
ethanethiol........ VN cecessasses D54
Conformational analyses of
2-propanethiol...... L 1o 141
Conglomerate reservoirs..... creesanee 142
waterflooding, TexXas...eveeoeeae-es 142
Connate Wwater. .eevesveesosescanss ..50, 187
Conservation in petroleum
production.......... cesceianenns eee. 665
Conservation of petroleum.......... 10, 730
Conservation of water, California.... 651
Constant volume bomb.........0vi0een. 808
Controlled atmosphere plasma arc..... 349
ControllerSe e csseaaesronsoonessns 742
Cooper Sand.eseessosrasosscnssnnnss 71, 143
Copper in brines, determination...... 244
Core analysiS..esveeeies. . cesassa 188
COTES.vvrnvisoneosvarsasasasessnnssaas 17,
23, 97, 107, 226, 227, 802, 806
analysesS........0.....226, 227, 802, 806
Appalachian region........ ...802 806
cutting...oveveensns teestceasenerrens 107
densities......... tesecsvaesarasnns 97
permeabilities.. .o vveineseniasnns 17
porosities....eeeevennn. ceessecenan 97
Appalachian region....vceevvesse 802, 806
Wyoming, Powder River Basin........ 23
Coring, COSLS.vsovevvoasrvasasonacans 2
Coring, rotary.seeeeeacsseesaass ..806, 807
Coring media....c.veeveoees ereses 807
- 15 PP N ceerasessesses 807
mud....eoneus- esesasecrrosoaaasnnos 807
Corporate diversification...eceevee.. 813
Correlation indeX.....v0... cacesene .. 392
Correlations, geological..........359, 414
Correlations of crude oils........... 279
MONtANA. sssvsovsveoosscssssosssonses 279
North Dakota...eeeseessass ceean ees 279
South Dakota.....veeveevess cesoenae 279
Williston Ba31n..... ..... ceveseees 279
Corrosion......57, 149, 567 589 720, 821
1nh1b1tors, testing.. coe . 720
prevention........... 57 149 589 821
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Cost studies, petroleum industry..736,

Cost studies, plant operations.......

Cost studies, research............ 734,

Costs of coring....covvvivenronnnsnns
Costs of drilling.......cevvvvenunnns
Costs of gas mixtures separation.....
Counters, low-level.............c0u..
Counting gas, proportional tube......
Cow Run sand.....vevevvsesness 33,
Cow Run sand (first).......... e
Cow Run sand (second).......covesues.
Cracking, catalytic..................
Cracking plantsS.....ceoevevvvseoscess
directories...
statisticS...vevveriscvecvssnosenna
Crash fire hazard..........oeovuuvsns
Cretaceous formations......,.....e. .-
Cricondenbar pressure.......oooneesss
Crude oil fractions
see Petroleum fractions
Crude 0118..vvevernnnneenononsnnnons
34 45, 53, 76,
242, 248, 256,
276, 277, 279,
295, 298, 299,
347, 348, 349,
363, 364, 368,
382, 388, 389,
399, 401, 402,
413, 414, 460,
795
alkane content........ eeseseaaeane
alkyl, content......covvverrenceons
alkylbenzo[b]thiophene, content
Texas, Wasson field..............
alkylthiophene, content............
California, Wilmington field.....
ANalySeS. et eeinenrierroeerenanns
53, 234, 248, 263, 267, 268
286, 369, 746
Africa..icisreiresinenerennnanans
Alaska..iveesesanesnsssenssasasas
Algeria.cveeeeeroessonsnrennnnnes
Gulf Coast area......oesveessnsns

Montana.....eesoee.. reseaasaae ..53,

Cutbank field....... ..o veuss
Nigeria...oveeeeeeeacsnensons conn
North Dakota. ...avvueeensecveesns
South Dakota....oceeveerevsnnoaes

West Virginia....................

Williston Basin.,.......covvvuuens

Wyoming, Powder River Basin......
analysis........... cece s e i 288,

113,

765
737

138
121

asphaltene, content.......cevevuen. 368
carboh deposition, Appalachian
b =Y = KoY o SN 45
characterization...... 268 349, 373, 413
classification......ocvvevvvunesess 392
COmMPOSItioN. v iieerrasensssnnennns 228,
285, 291, 295 298, 353, 354, 359,
388, 391, 393, 395
California, Wilmington field..... 295
Permian Basin...... G reeracenssaas 359
Texas, Wasson field...... 298, 353, 354
correlation indeX...cvvevevvvninnas 268
correlations.......... 279, 359, 392, 414
Montana....oevvevesconvesssanes . 279
North Dakota....... . cesenes s 279
Permian Basin........evevneencesn 359
South Dakota....oeeevescersnsanss 279
Utah..veoraesesscoanssaasossnenas 414
Williston Basin.....cevvuss ceeaan 279
cyclic sulfides content, California,
Wilmington field.................. 300
evaluation. . .veeseeviossosesanans ee. 369
formation........viviiiversorennnns 389
gas diffusion......cccivevnverssass 76
gas-0il content............ 228, 389, 396
gravities, Appalachian area........ 45
halogen content....... 371, 372, 399, 408
determination.......... ee e 399
removal....veeieronasonroonocnane 408
high gravities, Appalachian region. 45
indans content.....c.vvvercvesssnnas 404
iron content......e0000.. teeaseanas 337
MASS SPECETAucesssvvossnsosonss 413
metals content...242, 291, 337, 399 460
bibliography..... teececes e 460
California...coviveevencnnaann eee 291
metallo-organic content........ ... 280
migration, Wyoming, Greater
Clareton area........ seesaesans 31
naphtha content............ 228, 389 396
nickel content....cvesseecsnnnasaes 337
nitrogen content............. creees 285,

290, 291, 299, 347, 348, 364, 371,
372, 375, 399, 409, 520, 535

determination.,.347, 348, 371, 372, 399
removal,, ... itrevnneannnnnensans 409
nonhydrocarbons content....285, 395, 399
nonmetals content............... 371, 372
0xXidation...ioeeersnsssnnnases esees 795
Wyoming, C1rc1e fleld cesteanae 795
oxygen content...285, 291 371, 372, 399
phosphorus content..... ......... 371, 372
pipelines, statistics............. . 781
porphyrin content............... 241, 378
processing characteristics......... 279
Montana...eeeeveeeronesoancasonss 279
North Dakota....... ceieessarraaes 279



South Dakota......ooveeeeennnnnn. 279
Williston Basin............... . 279
Properties....civivensecconcssnnnns 279
Montana......occeeievnnecnnneenes 279
North Dakota......oovvevveeuennn. 279
South Dakota....ecevesveennnnonns 279
Williston Basin........eocvvuun.. 279
radiation effect........... 170, 630, 795
Wyoming, Circle field............ 795
separation............ 297, 358, 373, 413
sulfide content.........vvevevenunn. 253,
265, 300, 354, 401, 402, 403
extraction.......cevvvvueennssnns 253
California, Wilmington field..... 300
Texas, Wasson field.............. 354,
401, 402, 403

sulfur content.....oov'vveeuerenas, 247,

256, 265, 266, 270, 276, 277,
285, 291, 299, 300, 371, 372,
382, 384, 392, 401, 402, 403,
406, 411, 520, 536

California.......... 247, 256, 291, 300
Wilmington field............ 247, 300
Colombia...viiireesnreennennnnnn. 256
Eastern Hemisphere.........ov.... 256
Near East...oeiviververinonrnnass 256
Texas..... 256, 266 270, 401, 402, 403
Wasson field ................... 266,
270, 401, 402 403
Venezuela.......vovevevrnecnennnnn 256
Western Hemisphere............... 256

thiaindans content........covnvu.... 404
thienothiophene content, Texas,

Wasson field.........cvvveeenuenn. 264
transportation......e.cvvvevvnnn. .. 781
vanadium content, determination..337, 350
viscosities....voviiiiiiiiiinnnan, 368
wetting tendencies....eevvveervnn.. 237
Africa.....cvvveeiiinncnnnnnnnnn. ... 286
Alaska.iseeeivne oo enenennnnnnns 746
Algeria....ccivivviennnnnnnnn. ee.. 286
Appalachian region........ccveu.... 45
California......oivievveneennnnns .. 247,

256, 280, 283, 291, 295, 300,

301, 363, 413
composition......oeenunuinanas 291, 300
Wilmington field................. 247,
283, 295, 300, 301, 363, 413
Colombia....ovseuievncrnnnenennnnas 256
Eastern Hemisphere.........cv.vun.. 256
Gulf Coast aread.....cceeeeeveeenan . 248
S B 1 280
Libya. it ieeriiieioeeannennnns 286
Louisiana..veseeeecessneeeeennnnens 248
Montana...........00. ceeessann 53, 279
Cutbank field, analyses .......... 53
Near EaSt.seeveresnseenoceenennnnns 256

Nigeria....ooovevennennennnennnnns 286
North Dakota...... e tes sttt e o 279
Permian Basin............. ceeeraeee 359
South Dakota..u.cvereneorenonnnnnns 279
TeXaS . ivnsireeestesieosoncnncones 248,

256, 263, 264, 266 270, 298,

302, 353, 354, 401, 402, 403
Wasson field...vvvvueveernnnnnn.. 264,

266, 370, 298, 302, 353, 354,
401, 402, 403

thiols content........000vee... 302
L1122 414
Venezuela..,..... 256, 280
2T T o o 280
Lagunillas....cocvvieurennnvennas 280

West Virginia.......evovvvvencnnnns
Western Hemisphere.....voveevvunen. 256
Williston Basin.......eecveewennnnn. 279
Wyoming. ...ooeeveieereenenne 31, 234, 795
Circle field....covvvneeevnnnnn. 795
Greater Clareton area............ 31
Powder River Basin............... 234
Crude oils, Pennsylvania Grade...... 45, 49
Crude oils, viscous...9%94, 95, 98, 100, 125
TAPS ¢ e et oeocovenoossoronssssosnnens 9
Arkansas....oeeuseescennnonnnnnnnns 100
Oklahoma.......veivivennesecennnnas 95
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Garvin County...... ceeseraneanesns 95
Stephens County.....oo0eeveennnnn 95
Pennsylvania......co00uvun. eseesses 125
Reno pool....cevvecnvrnnnananne .o 125
Cryogenic fluids............... ... 711, 712
handling......ovvivevenvececennns .. 712
hazards.....oveeevenn. creenes et 711
SEOTage. v vervcsoonrercasennas eo. 712
Crystals........ccv... ceeasen . 510, 562
thermodynamics.......covvveennnn.. 562
Curve~fitting................ ceenes .. 102
Curves, working........... cesscsssnas 284
COMPULINGas . vusrererossrsnecsonnass 284
retrieval........ov0vevennnn.. seess 284
Cyclic sulfides in crude oils..276,300, 402
determination................. v 300
synthesis............ ettt s ieannaas 276
California, Wilmington field....... 300
Texas, Wasson field................ 402
Cycling plantsS..sseieveeeenneenneenns 721
directories....vevvvverecieensonons 721
statistics......... Cecreseonaneas .. 721
Cycloalkyl ketones, determination.... 295
Cyclobutane......oeeveveeeeennnn. ees. 451
Cyclohexanes.......vo0vvvun.. . 484, 506
enthalpies of combustion........... 506
thermodynamic properties........... 484
Cyclohexanethiols......covvuuun... 533, 540

conformational analyses............ 540
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molecular vibrations............... 540
thermodynamic properties........ 533, 540
Cyclohexenes, enthalpies of combustion. 506
Cycloparaffins, production........... 400
Cyclopentanes..... et asranas 295, 516, 530
analysis..... ceesresanensann cereaas 516
determination................ soesas 295
heat capacities...... cessesessnanas 530
molecular vibrational analys1s ..... 516
thermodynamic properties........... 530
vibrational analysis.........e0cv0. 516
Cyclopentanes in natural gas......... 579
Cyclopentanethiol, thermodynamic
153 o) 11=3 ot o X -1 S0 470
Cyclopentapyrindan..........oo0unuu.. 294
Cyclopentyl mercaptan, thermodynamic
properties........... . ereaas eees. 470
Cylinders for storage of gas ......... 433
D
Dead-weight pressure gage............ 823
n-Decane, ignition................... 635
1-Decanethiol, vapor pressures....... 481
Decline curvesS......evevvessus 158, 184, 206
Decline equations......... e recasoaen 158
Decomposition of ethylene............ 628
Dehydrogenation, catalytic........... 408
Deliverabilities of natural gas
TeSEeYVOIrS..vviveescvenennoas ceseeas 599
Deliverabilities of natural gas
Wells. . vivivioerenrnonannans 573, 595, 604
Deliverabilities of wells............ 167
Denitrogenation, catalytic........... 409
Denver=-Julesburg Basin..........c.... 800
Depth of petroleum reservoirs........ 99
Desulfating of brines........ 273, 346, 825
Desulfurization....245, 247, 383, 404, 649
Desulfurization of a residual fuel... 283
DetergentS....oceesvssss 171, 338, 572, 591
Detonation........... treessssenranss . 648
Detonation of alkane~oxygen mixtures. 634
Detonation of gas mixtures........... 634
Detonation of nitroglycerin........ 72, 605
velocities.......... sesesesaarnanns 72
Deuterium,....oeeveeruovoncrencossns 538
Dewdrop sand.....cevsvveovenncescoans 190
Dialkylacetylenes, infra-red spectra. 360
DiaminesS....oeveuvsecssssenassnsncoss 494
enthalpies of formation............ 494
thermochemistry...... s eseanseasaas 494
Diammoniumdecaborane, enthalpies of
formation.....eoveevsvenerceccenoces 499
2,3-Dichloropropene.......cooveeeeeess 471
conformational analysis............ 471
infra-red spectra....coeeceesceenass 471
vibrational spectra......ooeceuvesn 471

Dictionary of minerals..........0n... 717
Dictionary of mining.......cccneveess 717
Dictionary of petroleum.............. 717
Dicycloalkyl sulfides, synthesis..... 265
Diesel exhauSt gaSeS.....seseecescoss 269,
633, 639, 642, 678, 685, 686, 695,
697, 698
analysiS..eoeeoeevoecnanceassans 639, 695
COmMPOSItioN.ceeesesrsasrnnoanns 633, 639
determination......... ceerene seenen 697
MEASUrEMeNt. . cvseersvovrensonsos 678, 685
nitrogen content........eveeveeenen 633
nitrogen oxides content............ 642
odors....... et encaaen . ..697, 706
Diesel fuel o0il surveys.......... eees 231
Differential equations, partial...... 597,
598, 600
Diffusion of gases in crudes......... 76
1,2-bis-Difluorocamino=-4-

methylpentane....eeveeeoeaceess ..492, 493
heats of combustion.......... ...492, 493
heats of formation....... ceses..492, 493
heats of vaporization........... 492, 493
VAPOY PreSSUYES..esveecssssosass 492, 493
1,1-bis(Difluoroamino)heptane........ 505
enthalpy of combustion........ oo 505
enthalpy of formation...... cavasean 505
Difluorobenzene....ooveeevvovecccanse 498
heats of combustion.......... ceceas 498
heats of formation...... i etensaan 498
1,2-Difluorobenzene....ccevveseoervss 553
thermodynamic properties........... 553
vibrational spectra......c.covvoee. 553

1,3-Difluorobenzene, thermodynamic
propertles ......................... 528
2 2-D1f1uorob1phenyls ................ 557
4,4<Difluorobiphenyls............ ese. 557
Dihalobiphenyls......cceeeueresas eess 557
heats of combustion........ecoeu.. . 557
heats of formation..........co.u... 557
heats of sublimation............... 557
VAPOT PreSSUTES....ottseesvonnsns ... 557
Dimensional analysiS........cecue.n. 37, 44

2,2-Dimethylpentane, thermodynamic
Properties....oevevencreccnsnencoonss 515

2,4-Dimethylpentane, thermodynamic
PrOPErtieS.cvveerevesroncronacnsnsns 515
3,3-Dimethyl-2-thiabutane............ 546
internal rotation........... cerene 546
thermodynamic properties........... 546
2,4-Dimethyl-3~thiapentane....... .533, 540
conformational analyses....essese.. D40
molecular vibrations..........ceeese 540
thermodynamic properties........ 533, 540
Disaggregation of rocks........... 166, 167
Disaggregation of sandstones...... 166, 194
Dispersing of drilling fluids........ 1



Displacement........6, 18, 37, 44, 74, 420
Distillate fuels........... cerene . 275
hydrogenation...eeeececeass Y b
storage stability............... ees 275
Distillation, molecular.......ee00... 352
District V, petroleum......... ....782, 783
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Disulfides.............. tienene .. 442, 523
thermodynamic properties........... &42
Dithiaalkanes, valence force field.., 544
Dolomite formations........... eess.65, 193
West Virginia....... cererseacan 65
Clover Rush Run f1e1d ........... . 193
Sycamore-Millstone field......... 65
Dolomitization...esescescrosnrsocsses 198
Drafting....cevevuues eesses cessseesss 151
Drilling....... ceereesscesscnons eevee 3, 5
cable toolS..vsenrevrsnsranns o nnes 3
COSES . iuurroesoesvosronenensansoas 5
Drilling equipment........... ceseeene 2
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Drilling fluids..... cevseesesssssly 2, 107
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viscosity control......o 000 eons 1
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Drilling in permafrost............ vos 3
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crude oils, high-sulfur........ eees 256
Economics of
see Cost studies
Electric potentials....cevecevevenns. 518
Electrical discharge.......... oo 345
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Electrokinetic properties of
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Electrophoresis....oivevvvnnse ee..272, 358
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Elements, nonmetallic, determination. 349
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Elutriation.....cevvevecerenvcocas 128
Emission spectrography..... 284, 349 350
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Emission spectrometry, X-ray......... 333
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Exhaust gases
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Enthalpies of 1,l-bis(difluoroamino)
heptane....vvveveeeenn. . 10 )
Enthalpies of ethylenlmlne vereees 494
Enthalpies of isomeric pentanes...... 487
Enthalpies of isopropylamine......... 555
Enthalpies of 3-methyl-1,2-butadiene. 490
Enthalpies of methylethyleyclohexane. 488
Enthalpies of nonanes.........cc00... 486
Enthalpies of orthoboric acid........ 499
Enthalpies of formation of
propylamine........ tesscoecsnssssees D55
Enthalpies of n-propylcyclohexane... 488
Enthalpies of trimethylamine-
borane... cevessresseccssaasss.499, 556
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Enthalpies of ions..........iev0eennn 519
Enthalpy change...... raeees sereonenas 525
Entropies of acetonitrile............ 472
Entropies of piperfluoropiperidine... 507
Entropies of tetramethyllead....... .. 473
Entropies (third law), measurement... 561
Environmental effects on crude oils,. 279
Equations, decline.......ccovoevsencns 158
Equations, thermodynamic............. 469
Equations of state......455, 456, 458, 479
Equilibria of LNG...... crteesseeaann . 610
Equilibrium constants of hydrocarbons
(T T teeasans creeasenas 133
Ethane~air mixtures, ignition........ 658
Ethane in natural gas............ . 579
Ethanethiol, conformational analyses 554
Ether extract....... ciessenenns cessen 250
Ethers, flammabilities......... eisees 612
Ethyl acetate in solvent mixtures.... 621
Ethyl alcohol in solvent mixtures.... 621
Ethyl alcohols, properties........... 745
Ethylene...veecevevoeeereasss 620, 628, 632
decomposition..... e eseasans ceee.. 628
flammabilities........ seaens crsesaa 628
ignition.....cc0000. e eecessanenns 628
smoke limits..... et eiseesaans ... 620
Ethylene-air flames, composition..... 629
Ethylene-air mixtures, combustion.... 618
Ethylene tracers......ceceevee.. ceees 421
Ethylenediamine, enthalpies of
formation......cc00vvenenn P 10X §
Ethylenimine....... ceeessesereasaas .. 494
enthalpies of formation..... veooees 494
thermochemistry..... ceseretsasannas 494
3-Ethylpentane, thermodynamic
properties....... vessesseesaas cresns 515
Evaporation of fuels .......... eceeees 104
Exhaust g88eS..sesvvrvecvevsossess . 269,

616, 624, 625, 638, 640 643, 644, 666,
669 671, 672, 673, 674, 679, 681, 682,

683, 684, 702, 703, 704, 705, 819

see also Diesel exhaust gases
analyseS......... 616, 671, 673, 678,
analysis....ooeveeenen 666, 684, 702,
infra-red spectra........ teesrenes .
nitrogen oxides content......... 638,
oxidation....s.esese. cecassasias 672,
photochemistry........... ceceveaane
radiation treatment..,........ cessen
sampling..coevevrercerrcnnoannns 674,
treatment.......... ceeernon 624, 625,
Exhaust gases, aircraft..............

Explosion hazards of hydrogen
peroxide.. cene
Explosion of liquefied natural gases.
Explosions.......... 72, 150, 166, 606
prevention..... cecsessnen eseeensoen oo

679
703
671
666
819
668
625
682
819
662

617
623
709
709

Explosions, nuclear......... 35,
90, 108, 109, 170, 428 584 585,
599 601 609 630, 707, 805

Explosives......... 137, 139, 140, 152, 696
permeability increase.............. 139
transportation....ceeeeescosscanssss 696

Explosives, liquid........c.00vuen 72, 605

Explosives, nuclear........coevevuen. 35,

90, 108, 109, 170, 428, 584, 585,
599, 601, 609, 630, 707, 805
F

Ferric chloride complexes............ 357

Filter testsS..eceerveerverrevoennnnens 32

Fires, prevention........ceeeeveeeesn 709

Fires in liquefied natural gases..... 623

Fischer-Tropsch process.....ecee.. 278, 817

Fischer-Tropsch products, alkanes

content. . .coveeervassnssscsasnenns 343, 344

Five-spot water flood patterns..... 28, 216

Flame..ovveseenooreosoesacsnnnnns . 637

Flame flooding
see Thermal recovery (flame

flooding)

Flame photometry....oeeveeraveoonncns 257

Flame propagation, prevention........ 688

Flame spectrophotometry.......oceo.e. 243,

259, 307, 308, 309, 310, 311, 312, 397

Flames (gas burner)........eeeeeeeees 613

Flammabilities of aircraft fuels..648, 688

Flammabilities of chlorinated

lubricants.....cocvvveereacnovonnens 692

Flammabilities of ethylene........... 628

Flammabilities of fuels..619, 690, 693, 696

Flammabilities of gases......ccc..... 710

Flammabilities of gases and vapors... 612

Flammabilities of halogenated

hydrocarbonsS..coveeeeesosescoscseson 631
Flammabilities of hydraulic fluids... 612,
647, 691

Flammabilities of hydrazine.......... 700

Flammabilities of hydrazine-

hydrocarbon vapor mixtures..... ..626, 676

Flammabilities of hydrogen peroxide.. 617

Flammabilities of ketones............ 612

Flammabilities of lubricants......... 691

Flammabilities of methane-air

F1h 15 MU b of Y- O 709

Flammabilities of paraffins.......... 709

Flammabilities of solvent mixtures... 621

Flammabilities of trichloroethylene.. 632

Flammabilities of vapor mixtures..... 676

Flammabilities of vapors............. 710

Flammable liquids, transportation.... 690

Flash point......cvveveenveecenceen. 690

Flow, vertical.....coveevererocnoonns 41



Flowstrings....oouveueveesoercaseansnss 41
Fluid flow....vvievnrivovnnnsnnnnnnns 58,
68, 75, 160, 161, 180, 603, 797, 815
see also Transient...flow
computlng .................. 68, 160, 161
Fluid flow (two- phase) ............. 28, 37
Fluid injection..........ccoveinnnne 32,
38, 43, 44, 50, 123, 199
see also Gas injection; Water
injection
Appalachian region.......c.v0veuuuns 199
Pennsylvania, Kane field........... 123
Fluid injection (radioactive)........ 661
Fluids...ieoveeeenencassaneasns 51, 455, 462
enthalpies, measurement............ 462
thermodynamic properties........... 455
relative permeabilities........ e 51
FluOrenoneS.seessosscesncscansonsanas 363
California, Wilmington f1e1d 363
Fluorine compounds.......co00vvuueas + 452
460, 478, 492, 498, 502, 504, 507,
508, 512, 552, 553, 557
bibliography.....ecvveervvenennnnn. 460
heats of combustion............. 498, 502
heats of formation..........vc00e.. 498
thermochemistry.....ccv0uv.n. ceeene 504
Fluorines in brines, determination... 240
Fluorobenzene........ et iecenncas .. 478
4~Fluorobenzenethiol.........co0vv... 508
Fluorosilicic acid, heats of
formation........ ceserans Gerrecncaas 495
L~Fluorotoluene....eevvevueeennnn. 498, 552
heats of combustion..........eo.... 498
heats of formation................. 498
internal rotation.........cceeeue.. 552
thermodynamic properties........... 552
vibrational spectra........ceccvea.. 552
Foam drive proCesS...c.cceeeceesocenss 18
FoamS.....covu. 18, 566, 572, 591, 596, 818
Force constants of sulfur (gas)..... . 549
Force of sulfur (Sg)................. 550
Formation charts of Oklahoma......... 95
Formation charts of Texas......co0... 95
Formation factor.......veevvuvonnaaas 185
Formations 23, 36, 50, 91, 573, 584, 661
damage...... 0000, crieasas 36, 50, 91, 573
permeabilities............. ceeseseas 661
water damage......... ..., .e.23, 36, 50
Powder River Basin......... ceraae 23
Wyoming, Patrick Draw area....... 23
Formations, oil-wet.................. 112
Fortran IV......coeeescenvcnceanns 102, 216
Fourth sand............ tesreseraaas 63, 223
Fractures....... treescesnesssosasans 12,

13,30,34,35,58,72,87,90,108,109,112,
140,165,166,175,176,178.195.196,197.
200,202, 204,215, 584,605,630, 824

133

shallow sands....ecovese0as cressese 204
Pennsylvania, Sugar Grove field.. 204
waterflooding......... cesessscessss 12,
13, 87, 112, 123 165, 175, 176,
202, 215

Oklahoma........ ceeeeeenas 12, 176, 202
Texas, Spraberry sand.......... 13, 165
Appalachian region......... creeanns 196
Oklahoma..... cassas svesvecas 12, 176, 202
Pennsylvania........... 34, 112, 123, 204
Clarendon reservoir.............. 34
Glade reservoir.......... teeaes .o 34
Kane field..........uu. eeesassll2, 123
Sugar Grove field........ secennas 204
West Virginia, Spruce Creek field.. 30

Fractures, explosion (liquid)-
induced....ivevvevrnsncnanans 72, 140, 605

Fractures, explosion (nuclear)-
induced...covievinesnssns 35, 90, 108, 109
Fractures, hydraulic...... cesssseaans 12,
13, 30, 34, 87, 112, 123, 175, 176,

202, 215, 429, 606
forecastS......... ecees cecseserens 429
Oklahoma.....oveeoeeesscas cecennen 12, 176
Pennsylvania...........34, 112, 123, 204
Clarendon reservoir........ ceseos 34
Glade YeServolr...eeeeeosersssess 34
Kane field.......cvovveeusss .e0112, 123
Sugar Grove field...... cesssceaes. 204
West Virginia, Spruce Creek f1e1d 30
Fractures, natural..... cesecesnsnnans 200
Fractures, ultrasonic-induced........ 58
Free enthalpies of ions........... .e. 519
Free gaS...eeeveeeceoeacanancanans .o 66
Free world......eveveeeenss seeeseveas 277
crude oils, sulfur content....... .o 277
Freezing pointsS.....oo... ceescseriens 450
Frequency shifts........c0000 eeeeee.. 474
Fuel-air ratioS...eeceecessecrencnna . 629
Fuel factor..e.ocevsvoccoes ecresesee.s 668
Fuel gases, heating values....... .. 826
Fuel o0il surveys.......... eveeessa230, 231
Fuel 0ilS..iveeevesenasaan...397, 649, 784
calcium content, determination..... 397
desulfurization..... esessssesencs .. 649
potassium content, determination... 397
shipments, statisticS....veeveeeee. 784
sodium content, determination..... 397
= I 341,
345, 424, 434, 619, 635 640 644, 657,
659, 660, 680, 689, 690, 693, 696, 704,
705, 709, 719, 726, 729, 741, 747, 756,
758, 766, 767, 769, 770, 771, 772, 773,
774, 775, 779, 780

aging........ I ceceoreaan 434
burning rates....ieeceveeveessoass . 659
characteristicS....c.ce00000ev00... 680
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combustion.,....... ceeens ceeees . 657
competition....ceevvevvacsvcsaneass 726
components, volatilities........... 640
composition........ ...644, 680, 704, 705
effect on exhaust gases.......... 644
evaporation....,c.ecveceeroncecnens 704
flammabilities........ 619, 690, 693, 696
forecasts........341, 719, 729, 747, 758
ignition..voeveenvrceennss ..635, 689, 709
interchangeability........ eresesees 126
modifications........ sieessesecenns 345
nitrogen content...eceeveoscscas eees 434
production.....eceee. tescssseaenes 126
spectrometry...... tesesesasessaaans 341
statisticS.veceesceorsass cresss . 726,
758, 766, 767, 768, 769 770, 771,
772, 773, 774, 775 779, 780
storage stability........ ..... veee. G434
sulfur content.......co00ucn.. see.. 434
synthesis....coveenvecencnns eesasas 345
thermal effect........ csee eeees 424
utilization....... coe 726 741, 756
volatilities.............. ..640, 704
Fuels, synthetic....... teseseennnanns 568
G
GageS.crereronsnnss ressecssennnns 448, 453
see also Piston gage' Pressure gage

calibration........ creccens ecescs.. 453
Gartland sand.......c00000.. escecnaes 221
Gas burner flames........... eseesesss 013
Gas-cap reservoirs........ cesessccne . 10
Gas chromatographS...e.oeeveeee .es377, 673
fittingS.veesecssoroecssnacosane 377
Gas chromatography......258, 340, 376 669
Gas-liquid chromatography....671, 684, 708
Gas-liquid partition chromatography.. 677
Gas=~condensate fluids......... 20,
580, 581 588 597 600 603
COmpoSition..eeeeeerveressecacsnans 20
compressibilities, determination... 580,
581

flow.evveeneenanennns ceesssoccsncas 603
PLESSUTES. s cesoesssssescasasosncsnos 20
transient linear flow......... seeae 597
transient radial flow........... 598, 600
Gas cycling........... ee..14, 73, 132, 133
Texas.... crecsecetas st asennann 14
Ambassador field............. ehee 14
New York City field...... ceecenns 14

Gas drive..eoeevsens Cecoescsaneaene 49, 56
forecastsS...oveusnneeeronocsses cees 56
Pennsylvania, Sartwell field..... 56
Pennsylvania, Sartwell field....... 56
West Virginia, Bonds Creek field... 49
Gas flow in porous media.......... es. 569
Gas injection.....ecvvceercorccecacas 11,
14, 52, 71 130, 131, 146

forecasts, computlng ....... cesesaen 71

Pennsylvania, Fork Run pool...... 71
Appalachian region...... P 1
Pennsylvania, Fork Run pool ceess e 71
TeXaS.0c voeessasacsns ceesssasanss 14, 130

Ambassador field.......cvvcevusas 14

New York City field......... ceses 14

Pickton field......... ceeseos ee.. 130

Gas=1liquid chromatographye..oeveeees.. 247,
299, 301, 329, 330, 363, 381, 383,
400, 404
effluentsS..cvevusvinssncssnsons eees 400
s0lid supports.....ecceesecesssses.s 330
Gas~liquid chromatography (inverse). 292,
326, 327, 328, 331
Gas-liquid ratio.....eov.... cessecnns 581
Gas MIXtUTYeS..eevrovonssen .634, 816, 817
detonation,..ceceeeeeecccccsns eeses 634
manufacture...oveveveveecsscacsonas 817
vapor-liquid equilibria........ 816
Gas=-0il in crude oils........ 228, 389 396
Gas=-0il MiXtUreS..eevvescesacosss .o 6, 41
flow....... crensenes tsescetssssasen 41
Gas saturation...iecessesessse 66, 162, 181
Gas tracerS....vecesces teestessses .. 421
Gas zones, saturation........ ee...189, 594
Gasbuggy Project
see Project Gasbuggy
Gaseous fuels, properties .......... .. 602
Gases..... . cesensssens crecssns . 433,
456 461 477 511, 563, 571 576,
608 612, 670, 710 816, 820
analysis.....oecveivnuen. ceeesseess 670
burning rates..... cececeacacenrasns 612
densities........... O Y
flammabilities.....covveuunnn ...612, 710
interchangeability........ ceeeicans 571
mixing......e00000.. cevons 571
purification....ceceveevcen 563 576 608
-] oo} of:7-{- YA cecrcoasseeese 433
sulfur content......cvveevsens esss. 433
sulfur dioxide content.......... 816, 820
thermodynamic propertieS.....eeess. 511
vapor-liquid equilibria............ 816
vapor pressure-temperature
relation.......... sesassseecess D6, 461
Gases, combustion....secevveveesseess.. 559
Gages, compressed...oeseeeacccssse 513, 712
Gases, ideal......... eeo 442, 444, 470, 524
Gases, inert........ ceeeesseanns ..-.13, 420
Gases,synthetic...................568, 571
Gasoline...vvosevseocsoaascescsascass 395,
417, 419 422 423, 430, 431, 432
Aging.eieeveerossncans ceerieene 417, 419
composition........0... ....395, 417, 419
gum formation............ ..417, 419, 432
storage stability............. eoees U417,
419, 422, 423, 430, 431, 432



Gasoline SUrvVeyYS....eoecvesas ceee
Gasoline, leaded...... . 624 625,
Gasoline, synthetic........ essesensan
Gel permeation chromatography ........
373,
Geochemical prospecting....cecvvevaes
Geochemistry of brines..... ..281, 303,
Alabama....eoveevenvenss ceesecnnns
Anadarko Basin.....................
Louisiana..e.eeeseseesassssees ceven

Mississippi.....
Geochemistry of nitrogen compounds...
Geochemistry of porphyrins...........
Geochemistry of sulfur compounds.....
Geological formation charts of

Oklahoma... ceeen
Geological formation charts of Texas.

Geological formations........ 279, 359,
Montana......coeeeeeuneeses ceceoans
North Dakota....covseeesssass ceeenn
South Dakota...eeeeeveeenoocoeanas .
Williston Basin...... tressessecnnis

Glade sand......... eees.116, 192, 204,

Gordon sand.......... et issacnenas 63,

Gordon Stray sand........... eereas.63,

Granite formations, fractures........

Graphical methods.....evvu0ve. csessaas

Gravitational pressure gradients.....
California, Elk Hills field........

Great Salt Lake, desulfating.........
Greenbrier group......cceeeeeasss ..191,
Gulf Coast area......... ceeessseeasdOy

crude oils, analyseS...ceceosvevass

salt domeS..eeeeerrenrenerocnssnnns
Gulf of MeXicCO.vverevvsnvonnnnnns coes

offshore development...............
Gum in air craft fuels...... ceces
Gum in gasoline...... .o 417 419,
Gum in petroleum distillates.........

H

Halogen compounds..245, 371, 372, 399,

determination....245, 371, 372, 399,
removal....... cirertecenssann cenoe
Halogenated hydrocarbons........e....
autoignition....... ceceeneanas cecee
flammability limitS...eceessnsss .
ignition........0.. cseescs e o
Hartridge meter....cio0evevuu.s cerees
Heat, permeability increase...... o e
Heat capacities, measurement.........
447, 525,
Heat capacities in adiabatic

calorimetry.veeeesseosccessones ..529,

Heat capacities of cyclopentane......
Heat capacities of hydrocarbons......

232
643
568
297,
413
218
313
313
303
281
313
394
394
394

95

95
414
279
279
279
279
221
223
223
108
156

66

66
273
198
248
248

96
733
733
432
432
432

408
408
408
631
631
631
631
685
139

446,

527

561
530
626

Heat capacities of l-pentanethiol
VAPOYesseosseossacnanne cessssscsnaas
Heat capacities of piperfluoro-
piperidine....
Heat recovery
Heat transfer.....eeeeevecesccnnenene
Heating values of fuel gases..... .o
Heats of combustion of boron.........
Heats of combustion of boron
compoundsS...eeesscsss cecesense ceenes
Heats of combustion
disulfide..sivivreenna. cecessessaans
Heats of combustion of chlorine
compoundsS....oee... teecenes
Heats of combustion of 1,2-bis~-
difluoroamino-4-methylpentane.......
Heats of combustion of difluoro-
benzenes....... cons Ceesecacsseses
Heats of combustlon of
dihalobiphenyls.....ev... cecaes oo
Heats of combustion of fluorine
COmMPOUNdS . v eeecrasesecnsssoanss
Heats of combustion of 4-
fluorotoluene......... ceesanns csesee
Heats of combustlon of h1ppur1c acid.
Heats of combustion of methanethiol.
Heats of combustion<3forganometallic
CcOmpoUNdS.s.seersncrocsenn
Heats of combustion of organosilicon
CompoundsS. .,.caoeacsnss ceesecesveans
Heats of combustion of piperfluoro-
piperidine.......vcveeevevnnncnenns .
Heats of combustion of pyridine......
Heats of combustion of silicon.......
Heats of combustion of 2,3,5,6-
tetrachloro-p=xylene.....cccevveeen.
Heats of combustion of thiaadamantane..
Heats of combustion of m~-

trifluorotoluic acid....... cereaas ..
Heats of combustion of trimethyl-

amineborane............ eressencaenes
Heats of formation....... . ceeanes

Heats of formation of 1, 2-b18-
d1fluoroamlno-4-methy1pentane cecsae
Heats of formation of difluoro~
benzenes............
Heats of formation ofdlhaloblphenyls
Heats of formation of fluorine

compoundS. .esesseas cecsesseasssannas
Heats of formation of fluorosilicic
acid. . iveeerocnecnrenae . .
Heats of formation of 4-
fluorotoluene. svov e virneroneonnscan
Heats of formation of hexamethyl-
disiloxane.......veceveav. cessans cee

Heats of formation of hippuric acid..
Heats of formation of hydrocarbons...

..498,

135

482
507
659
826
500
500
496
558
492
498
557
502
498
514
496
503
495
507
514
495

558
517

498

500
261

492

498
557

498
495
498
495

514
626
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Heats of formation of orthoboric acid
Heats of formation of piperfluoro-
piperidine.......... cieeerseaas ses
Heats of formation of pyrldlne ..... .o
Heats of formation of quartz....... .o
Heats of formation of silica.........
Heats of formation of tetramethyl-
thiuram disulfide.......... trreeanea
Heats of formation of tetramethyl-
thiuram monosulfide....... ceree e
Heats of formation of thlaadamantane
Heats of formation of
m~trifluorotoluic
Heats of formation
amineborane....... es e rese s nens
Heats of fusion of
piperidine...
Heats of separation of piperfluoro-
piperidine......oevvveinnnnninnns .
Heats of solution of orthoboric ac1d
Heats of sublimation of
dihalobiphenyls...ccvvvvensnnnn ceees
Heats of transition, measurement.....
Heats of transition of piperfluoro-
piperidine...... O
Heats of vaporization of 1 2-bis-
dlfluoroamlno-4-methy1pentane cerens
Heats of vaporization of 1-
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pentanethiol......coivveevencvesnnne
Heavy crude oils see Crude oils,
viscous
Helium in natural gas............. 564,
n-Heptadecane, thermodynamic
pProperties...cieeereccerennsase sosen
n-Heptane..... cereneaas Gt een 443,
low-temperature research......... .
thermodynamic properties...... . 443,
1-Heptanethiol........... eresea...48l,
VAPOT PLreSSULES.suvesssvsssrssansas
Hexafluorobenzene............478, 481,
PVT relation........ I .
thermodynamic properties...........
VapOY PreSSULES...ssceseesoaosas .o
Hexamethyldisiloxane.............. 495,
heats of formation.................
internal rotation............. seran
thermodynamic properties...........
N-HeXaANe. s v rsvrrerentossasananans 506,
enthalpies of combustion...........
ignition...vcvenvesrnceesoneas PP
Hexane in natural gas........cveveeee
l-Hexanethiol......ovvevereneennnanss
1-HeXene....eeoevensees tseearesssssas
Higgins-Leighton method....... terenee
High-boiling aromaticS...evcescessoss
High-boiling fractions....... 270 323,

nitrogen content.............. N

500

507
514
495
489

497

497
517

498
500
507

507
500

557
561

507
492

482

579

529
515
443
515
491
481
528
478
528
481
551
495
551
551
635
506
635
579
491
415
155
395
407
323

Texas, Wasson field.......... evsss. 270
High-molecular-weight compounds...... 272,
339, 351
mass spectra......... secsrsene . 339
separation...... Certeeres e saans .. 272
High-molecular-weight compounds
(sulfur)....eeveeevennee ceeereeannne 811
physical properties, blbllography . 811
High-permeabilities, determination. 258
High=pressureS.sceseeroneasses 133, 618, 709
hazards.......coevieevennennsnncan. 709
High=sulfur crude 0ilSe.svevececncsss 256
California....envevovvneeonasassnas 256
Colombia..... reeeseas e eess 256
Eastern Hemlsphere s sens ceesessnas 256
Near East. e e secssees eesess 256
Texas.................. ............ 256
Venezuela. .veevessssroncasss seessas 256
Western Hemisphere............v0vs . 256
High-temperature fuels......... .00 435,
436, 437, 438, 439, 440
storage stability...veverevececenns 435,
436, 437, 438, 439, 440
High-temperature research ..... crees 447
High temperatures, hazards........... 709
Hippuric acid....oveieecncesonsnnnnas 514
heats of combustion................ 514
heats of formation..... .o eeses 514
Hot carbonate process.. 563 567 576 589
Hot gas injection.seseessvveceresnans 635
Hot surface ignition....eveeeceoeenns 689
Hydration of clays........... ceeasses 182
Hydration of montmorillonite......... 182
Hydraulic fluids...... eees...612, 647, 691
flammabilities............. 612, 647, 691
ignition temperatures.....eeeecerses 691
Hydraulic fractures see Fractures,
hydraulic
Hydrazine....ovevoesoass 425, 699, 700
flammabilities..... craseanees ceees 700
Hydrazine dihydrochlorlde............ 558
Hydrazine hydrate......cvveevsossorsas 167
Hydrazine-hydrocarbon vapor
MiXtUTreS..vueesuvesnasossnaasones 626, 676
flammabilities........o0vvvense. 626, 676
Hydrocarbon-air flames, smoke limits.. 620
Hydrocarbon hemisphere map........... 285
Hydrocarbon mixtures............. ... 580,
581, 673
analysis............ seceaceanas se.. 673
compressibilities, determination... 580,
581
Hydrocarbon types in air
pollution....... et es s 63
HydrocarbonS..eeeesseesvessnssss 325,

343, 381 442 443, 444, 460 521,
612, 625, 626, 641, 822



flammabilities...ocevuvu.. ceveeeicnes 612
heat capacities.....cvvivvveeerann. 626
heats of formation........eo0viuuus 626
low-temperature research........... 443
OrigiNe s e eronreroannannnns 325
photooxidation........ cetsaesensans 641
removal from exhaust gases...... ... 625
separation.........ienitvnireniaens 381
thermodynamic properties...442, 443, 444
thermodynamics, bibliography....... 460
transition types.......... .00l 521
vapor pressures, measurement....... 822
volatilities.....vevninnrenennnnnns 343
Hydrocarbons (C,,), equilibrium
constantsS..coueesieesreinsasarnnsnas 133
Hydrocarbons in crude oils...285, 291, 391
California....cvvvevrencennnseanns 291
Hydrocarbons in smog formation....... 645
Hydrocarbons, chlorinated............ 692
Hydrocarbons, halogenated............ 631
Hydrocarbons, oxygenated............. 677
Hydrocarbons, paraffin............... 709
Hydrocarbons, volatile......oeovvuu. . 343
origin.c.vvennniii i iiiiiaenans 343
Hydrodesulfurization.....eoeeuwvueenn. 649
Hydrodesulfurization of a residual
fuel..... et rreet s esscesetesrsenan 283
Hydrogen, determination........... 334, 335
Hydrogen, liquid, hazards............ 615
Hydrogen bonding in asphalts......... 379
Hydrogen-carbon-sulfur groups,
determination......vvvivveunrnernnn 410
Hydrogen in gas mixtures............. 817
Hydrogen in natural gas.............. 579
Hydrogen~iodide separation........... 253
Hydrogen-methane mixtures.....oo.o... 570
separation, costs......veiuvinecn.. 570
Hydrogen peroxide.......ccveveeevnrne 617
explosion hazards.........vevuunnn. 617
flammabilities...oveeivvunnns seceen 617
Hydrogen sulfide...... et ereaenans .. 255
Hydrogen sulfide in gases, removal... 563,
567, 608
Hydrogen sulfide in natural gas...... 579
Hydrogenation........... 376, 400, 405, 411
Hydrogenation of petroleum
distillates........ cetssesnatessesns 275
Hydrogenolysis......ocvvenevnvenns 383, 400
I
Ice, vapor presSuresS....... ceiieeaen 481
Ice calorimeters......cevveecneensss . 447
Ice Point..viieeceesreacrasonssnnns .. 453
Ideal gas state......... 442 444, 470, 524
Ignition.,.619,631, 689, 694, 699, 709, 808
Ignition of aircraft fuels........ 627, 688

ethane-air mixtures......
ethylene.....e.cvvvvuun..
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Ignition of
Ignition of hydraulic fluids.........
Ignition of lubricants...............
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water injection, rate,...coceveee..
water-sensitive sands...... e 50,
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Impurities in petroleum..............
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Inclined-piston pressure gage..... 481,
Indans in crude oils, determination..
Indiana.....coeivienenonecaasanenns 50,
water injection, rate.....cive00uen
water~sensitive sands............ 50,
Indoles...ovvivevniinnnnnannas 250, 323,
Induction heating.....ceevveeveennn.,
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North Dakota, Nesson Anticline.....
Inerting agentS...vovecesesecncasenns
Information retrieval..........c.....
Infra-red analysis............ ceveeas
Infra-red spectra of alkylacetylenes.
Infra-red spectra of alkylthiophenes.
Infra-red spectra of asphalts..... 331,
Infra-red spectra of benzene rings...
Infra-red spectra of 2,3-
dichloropropene....eeeveveeceecanasn
Infra-red spectra of oxygenates......
Infra-red spectra of unsaturated
hydrocarbons...e.vveveserenceescanns
Infra~-red spectra (far)..452,474, 541,
Infra-red spectra of acetonitrile....
Infra-red spectra of amines..........
Infra-red spectra of sulfur (Sg).....
Infra-red spectra of tetramethyllead.
Infra~red spectra of thiols..........
Infra-red spectrometry....oceeve.. 351,
Infra-red spectrophotometry, sampling
Infra-red spectroscopy.e.e.eeeecoccan.
Injection profiles.......... e seans
Injection
Injection water...38, 40, 77, 79, 169,
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treatment....ccoeeeevevscesronsanns
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Input wells......cuu.. 28, 43, 46, 148,
plugging..... cecesacess e seerianans
spacing.....vveeeuuns e ceans 28, 46,
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In situ combustion see Thermal
recovery (flame flooding)
Instability of saturations,

computations. e seseiecsesneaanans 141
Interchangeablllty of fuels...vevuess 726
Interchangeability of gases........ .. 571
Interchangeability of liquefied

petroleum gaseS..eeeseeseeransnn eeas 725
Interfacial phenomena, measurement... 287
Internal rotation of 3,3-

dimethylbutane........ cessisencnes e 546
Internal rotation of 4~fluorotoluene. 552
Internal rotation of hexamethyl-

disiloXane....esveesecesosocasss es.s 551
Internal rotation of 2-

methylpyridines...eeveeeecvveanes ees 548
Internal rotation of 3-

methylpyridines.....eovvevvveesess .. 545
Internal rotation of toluene......... 547
International offshore leasing....... 750
International offshore statistics.... 792
Inverse gas-liquid chromatography.... 292,

326, 327, 328
Iodides in brines..240, 281, 303, 316, 322
determination.....c.ecv0.. ceesaas .. 240

Alabama...evececvescoscescoss ceeees 322

Anadarko Basin............. .o . 303

Loulsiana...eeeeeeseosssessonecosns 281

MississSippi..veeecceesnnnass seseees 322

Oklahoma....... st ssanicsasesnnn 316
Ion exchange procesS......... e.o..346, 825
Ionization potentials..... eoasseans .. 261
Ions....... et seassseseeeesssnsane 339, 519

enthalpieS..ccesevcosaseans cesesane 519

free enthalpies..csveeeervennsnnsen 519

thermodynamics..ceeveevecessnsrescn 519
Iran, petroleum.......... cieene ceeee 127
Iron in brines, determination........ 240,

244, 305
Iron in crude oils, determination.... 337
Iron in scale, determination......... 257
Irmay's saturation factor.......... .. 186
Irradiation............ ceccens eeesess 0667
Irradiation of sediments..... eseessss 325
Isobutane in natural gas........se... 579
Isobutylamine, enthalpies of

formation...... ceessatennsen ceasanes 501

Isomeric pentanes........... eeesessas 487
enthalpies of combustion........... 487
enthalpies of formation............ 487

Isomerism, rotationmal............ eess 445

Isopentane, oxidation............ ee.. 672

Isopentane in natural gas............ 579

IsoprenoidsS...cvecesseocvacannosasons 395

Isopropylamine.......oe0vesne ssssecess 555
enthalpies of combustion........... 555
enthalpies of formation......... ... 555

1-Isopropylpyrroles, thermal

reactionsS...oeveceecvocecsoncscnsens
Isotopes, carbon...... cesecienn IPIPIPN
J
Jet A fuels..eiveeeeonsn e eesesessens
Jet B fuels...... sreasssesssasass .
Jet engine fuels see Aircraft fuels,
Aviation turbine fuels
K
"K' valueS.veserverscoones ceressenses
Kane sand.......... ersasaaases 54, 112
KansasS..eseeeeesss ceeess ceess 25 89
pressure maintenance.............. .
Cowley CoUNtY...oeevseooncses oo
thermal recovery (flame flooding).
Allen County..oesececoossscsss oo
waterflooding....eeeeccecocessses89,
Allen County..eoseeecocesss cveees
Anderson County...... escreene ceces
Butler County.eevecosnssons cceane
Wilson County....eecoveeeesceess .
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Kaolinite..ceoeeveoennns .166, 167
electrokinetic propertles cesssnnae
surface conductance........ cesrenne
Keener sand.....eeevevececcerssosssss
114, 118 145, 193,
KentucCky..ceeesresasooesvesssoonans 50,
water injection, rate..... serssasee
water-sensitive sands............ 50,
Kerosine-alcohol slug injection......
Ketones, flammabilities..........c0..
Ketones in crude oils,
determination...eoeecece. ceecassasans
California, Wilmington field.......
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Lithology of Appalachian region...... 104
Labeling, tritium.......c.cevieennnnne 233, Log analysis........ creesriaeseeanans 188
415, 416, 417, 419, 708 LouiSiana.....eeeeeeessersscocasos ... 10,
Lander sand.......oovveveneacnnens .o 53 19, 96, 248, 249, 281, 319
Langenheim calculations.............. 101 brines...... 249, 281, 319
Laws, worldwide.............. veereees 722 ANAlySES.vsenrsssessscansonnas 249, 281
Laws on mining.....cceeeeeccuoocvanss 738 geochemistry..ovieeiiieneenanans 281
Laws on petroleum..,...ovveuerecnnacans 738 reSiStivities. .ivvseevsosnoneosns 249
Layered petroleum reservoirs see crude o0ils, analyseS...icciveesnnnns 248
Petroleum reservoirs, stratified salt domes.....c.eevvinenecannsonnss 96
Lead in brines, determination........ 244 water injection.......eeiouecnnnn.. 19
Leaded gasoline.......v00vene 624, 625, 643 West Tepetate field................ 10
Leakage from natural gas wells....... 17 Low-level counterS......eveeesesanen. 582
Leakage of injection water........... 7.~ Low molecular weight alkyl thiols.... 340
Leasing,offshore..................... 750 Low permeabilities............. canees 32,
Least squares, Method of........ eesse 102, 35, 70, 79, 109, 137, 144, 207,
206, 457, 461 573, 585, 599, 606
Le Chatelier's law.......... e enes 621 Oklahoma...ovevrvverorvsonansaonaas 70, 79
Leonardite..cvevseecscessorssnonnnans 1 Red Fork Sand........ cecesaeanan 79
Lewis Run sand.........cvununs cereens 190 West Avant field..........0000un. 70
Libya. csiieesnseesareasssssasasconsss 286 Pennsylvania, Kane field........... 207
crude o0ils, analysesS......co0veuu.. 286 Low pressure research......... ceeraas 448
Limestone formations.......... 51, 193, 227 Low pressures, measurement........... 481
Liquefied hydrogen............ eereaes 712 Low temperature research............. 443,
handling.......oevvvuenneveossnanes 712 446, 450, 453, 485, 515, 528, 529,
hazards....oeeeesessacrennsssssans 712 530, 531, 533, 561, 711
SEOTAEE.vereivreeeoasroossaseoonsnns 712 Loyalhanna Lime formation............ 118
Liquefied natural gases...... 610, 623, 646  Lubricants......... cticecenaanns ..691, 709
equilibria.....co0veevivvesanonnss 610 flammabilities...... secescennaan ees 691
explosion hazards.........c.veuuuse 623 ignition.....covvevveness eee....691, 709
5 o =Y 623 Luminescence SpPeCtYOSCODPY::eoceesssss 341
hazards......... Geeanesncecanans 623, 646
Spillage. . ccoeisianoscnnccansonnans 646 M
Liquefied petroleum gases............ 96,
602, 725, 786 Madison formation........ cese.0...188, 227
butane content...... cesecitancnaaaa 725 Magnesium in brines.......... cesaaans .240,
interchangeability..........000vuue 725 243, 244, 281, 305, 310, 318
propane content.......veve00000000n 725 determination............ cecesanaans 240,
PrOpPertiesS.cieesvcrenseseasssnonas 602 243, 244, 305, 310, 318
shipments, statistics....eeeevuecs. 786 Louisiana...eeeeieveeaescacas ceseon 281
storage, underground............... 96 Magnesium in scale, determination.... 257
Liquefied petroleum gases as fuel.... 602 Marx calculations.....c.ceevevuuuenes 101
Liquid explosives......cveesevuesss 72, 605 Mass spectra of alkylecycloalkyl
Liquid-gas ratio...ceeeceearennaes 580, 581 sulfides...viuvuvann cecsrsecnssaesana 282
Liquid hydrogen, hazards...... ceennans 615 Mass spectra of alkylthiophenes...... 252,
Liquid level...veevenvenrononccnnssas 144 260, 339
control. . .eeviierecincessnns ceeeeen 144  Mass spectra of aromatic fractions... 386
Liquid-liquid chromatography......... 351 Mass spectra of butylthiophenes...... 262
Liquid phase equilibria.............. 469 Mass spectra of nitrogen............ . 323
Liquid propellants..........vvuvse 152, 604 Mass spectra of oxygenates........... 269
Liquid scintillation spectrometers... 238 Mass spectra of sulfur compounds..... 261
Liquid-vapor frequency shifts........ 474  Mass spectra of thiophenes........... 252,
Liquid-vapor ratio fluids, low, flow. 603 260, 262, 339
Lithium aluminum hydride reduction... 375 Mass spectra of unsaturated hydro-
Lithium in brines............ 243, 281, 309 CATbONS. . vvveiinenrrenrasansonss eees 269

determination.......cecvvvvesn.. 243, 309 Mass spectrometerS......ceeeveeeeesas 324
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Mass spectrometry......oceees 339, 341, 386
Material balance equations........... 47
Mathematical models........co0cuenen 101
Maxton sand......ceeveccevrrcaarcnces 81
Medrano sandstone....... N 10
Melting pointS...veiescecrsoeoasacaass 450
Membrane-filter testS......coocuuvuess 32
Mergers........ e een seesrasenana - 813
Metallo-organic materials in
petroleum....... Geesecssessesennenns 280
Metals in brines, determination...... 244
Metals in crude oils.....cvcvecvenns. 242,
291, 337, 395, 460
bibliography...c.oovveuunas cecescan 460
determination........cvevuecaonn 242, 337
Californid....eieescvecanesannscnas 291
Methane......veeeeieresncansancssanas 475,
479, 512, 513, 583, 639, 809
compressibilities.........cc0vuu.s. 479
contaminantsS.....oeseeosseveraosnass 583
determinations......oeevevevene 583, 639
intermolecular potentials.......... 475
PVT relation..eseeeeceenscesnss 475, 479
thermodynamic properties..... ...513, 809
bibliography........... cerecaenos 809
transport properties, bibliography. 809
virial coefficients............. 475, 479
Methane-air flames, composition...... 629
Methane-air mixtures, flammabilities. 709
Methane-hydrogen mixtures.......e.o.. 570
separation, costS......cc00urnaan. 570
Methane in crude oils....... ceesanean 76
diffusion..... ciesssessssiasasnnaan 76
Methane in gas mixtures........... ... 817
Methane in natural gas.........e00... 579
Methane-tetrafluoromethane system,
PUT relation....ceeeeerecessonnennas 477
Methanethiol......... cesesecanrsisans 496
heats of combustion................ 496
heats of formation................. 496
Method of least squares..l102, 206,457, 461
Methyl alcohols.......c... terecseiens 745
PropertiesS..ovveecierescincsnancaans 745
3-Methyl-1,2-butadiene ,,.,......... 490
enthalpies of combustion........... 490
enthalpies of formation............ 490
2-Methyl~-2-butanethiol............... 542
rotational isomerism.........e00... 542
thermodynamic properties........... 542
Methylcyclopentane, enthalpies of
combustion.......veeeveeernnnvennnas 506
1-Methylcyclopentane, enthalples of
combustion................ seesetiane 506
Methylene.....vovevevernnrincnnncenns 491
Methylethylcyclohexane.......ocvuvee. 488
enthalpies of combustion........... 488
enthalpies of formation............ 488

Methyl~-ethyl ketone in solvent
MiXEUY@S. . vt vvevoenocacevacsoocans
2-Methylhexane, thermodynamic
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Methyl indene......... teseseannannas
2-Methyl-1,2- propanedlamlne,
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internal rotation........ teesenssas
thermodynamic properties.......... .
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internal rotation....ceecveeeecanss
thermodynamic properties...... eene
1-Methylpyrroles, autoxidation.......
Methyl-p-toluene~-sulfonate separation
Methyltrichlorosilane....... e,
Micelles, formation...ceeeeeveansanss
Microdesulfurization......... oe.. . 247,
Microhydrogenation........cceeeecnnens
376, 399, 400, 405,
Middle Mississippian Greenbrier group

Mineral industries.......ccovvevennn
654, 655, 656, 687, 714,
water, utilization........ ceeeecnns
654, 655, 656
Montana........... tteecicocenenns
New MeXicCO.eeveoneeesneecnas .
Wyoming.,....... crserecns cecoee oo
Arkansas....... seecsereancsrssanaas
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Arkansas......ccoeviiiinnninnncnnns
Minerals........... 427, 714, 717, 748,
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Arkansas, statisticS......e000v0...
Mining, dictionariesS....ceeevseeeesa.
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see Binary mixtures
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Model laboratory studles ....... 37, 44,
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Molecular diffusion.......... cheaanes
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Infra-red spectra........ teeseseas
Monopropellants......... . 140, 168
Montana......... .8, 53, 188 279, 655,
..53,
ANAlYSeSiieestreorsvanians cees
correlationS..eeeeseces. ceer s
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argon content..,sieeessvacssoesocens 579
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propertieS.ieseca... chesreeceannas 602
radioactivity.. e vsrenvnnnnss 582 583
statistics..... cre s cesreansnens .. 5717,
766, 767, 768, 769, 770, 771, 772,
773, 774, 775, 776, 787



142

storage, underground.....c.ouv0es.n 14,
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heats of formation................. 514
VADPOY PreSSULES....ecevvreenornanss 535
Pyrroles...... 323, 355, 364, 379, 535, 539
thermodynamic properties........... 539
VapOY PreSSUTES....ceveesvnosronaes 535

Pyrrolidines, vapor pressures........ 535

Q
Quarts, heats of formation........... 495
QUINOlinesS...c.cvevvvveerrorvnocesns 250, 323
R
Radiation effect............ccvunnn. 90,
170, 325, 625, 630, 667, 795, 805
Project Gasbuggy.............c.c.... 805

Wyoming, Circle Ridge field........ 795

Radioactive gases, determination.... 582

Radioactive tracers. teesssasss. 105,
106, 107, 153 424 435, 436, 437,
438 439, 641, 815

Radioactive tracers (gas).... ....... 13,
165, 218
Radioactive tracers (krypton-85)..... 124
Radioactive tracers (tritium)..... 417, 419
Radioactive tracers (water)......... 218
Radioactive wastes, disposal..622, 636 661
Radioactivity, contamination..... .e.s 90,
109, 170, 625, 630, 707, 708
Mississippi, Baxterville field..... 707
Radioisotopes....... creeecesecnanae 105, 641
Raney nickel....eevevoeecescnonsenans 568
Rangely resServoir...eveeceescoocacoes 76
Rate of gas diffusion......... creaans 76
Rate of water injection........c..... 155
Reaction kineticS.eieeceesrssans eesesb613, 658
REACLOTS. v sssescsscroosconsaconsss .es 568
Reagan sandstone.......... seesssvesas 52
Red Fork sand, waterflooding..... oo 79
Reduced pressures, effect on
oxidation.....ooeesceeeees ceceansaee 694
Refineries
see Petroleum refineries
Relative permeabilities..... ceeveee 51, 180
Research........ cesenan eeessa?3l, 734, 749
benefitS..eeeeerceirenvonnnns seess 7131
cost studieS...eevonns ceasesss ..734, 749
0il shale.......... seesersanans eeee 731
petroleum..voeceserconnsacnns cecass 731
Research, applied......... sess e eeeee 134
Reservoir oils, characteristics....26, 31
Utah, Greater Aneth area......... .. 26
Wyoming, Greater Clareton area..... 31
Reservoirs see also
Gas-condensate reservoirs
Natural gas reservoirs
Petroleum reservoirs
Residual fuel oils,
desulfurization....ceeveveeccocas. .. 649
Resistivities, measurement....... %
see also Brines, resistivities
Resistivities of brines.......o...u 235,
246, 249, 251
Alabama,...ceecuovceeons tecesscnssss 246
ArkansasS.......... seeecrcosassennns 249
California....ceeceees seeessessasss 235
Louisiana..eeeeeseecocvceonvoonaaes 249
MissisSippieeceeseccsanccassnss eees 246
Texas, east. Ceescosassssenans ... 251

Resonance spectra nuclear magnetlc 332,
341, 342, 352, 385

Reversed-phase partition
chromatography..... e sasscnns eeees. 351

Reynolds limestone....eceveeecococess 10



Ringelmann Smoke Chart........... ees. 657
Rock drilis...... et sesecesseane eeee. 129
Rock mechanics........ Ceerseesesesans 178
Rock salt, deposits........... cenanne 96
Rocket engine fuels......cocvvevvonnn 699
Rocks..... 24, 129, 166, 167, 180, 636, 827
disaggregation............. 166, 167, 827
permeabilities, determination....24, 636
porosities.....ceevveriririenriiaas 24
properties...... eseescseasnenans .. 180
sampling......... cecaresscesoansans 129
Rotary coring........ seessenann 2, 806, 807
ROtLATY PUMPS. e ssvuserccnaceocnocecons 57
corrosion, prevention.............. 57
Rotating=bomb.........c0000ueees eeee. 491,

493, 495, 496, 497, 498, 502, 503,
504, 505, 557, 558
Rotating piston pressure gage,

calibration.....vevveevisscecananans 454
Rotation, molecular............... ee. 445
Rotational isomerism...... cereen eeees 4U45
Rotational isomerism of 2-methyl-

2-butanethiol......oe0vvevevnnn ceees 542

Rubidium in brines, determination..259, 308

Russia, petroleum....coeeeeevoscovess 723
S
Salamanca sandstone....... et eesasans 197
Saline WaterS....veseeerceeorecoscsss 320
see also Brines; Sea water
Salmon event...oeeeecesovccoass ceesas 707
Salt, deposSitS..ceeeirevennvecsconas 96
Salt domes...... crecesenas ....96, 701, 707
Alabama.......000... essesnsasennas 96
GUlf CoaSt..ueevevsarecsnsscscsnnns 926
Louisiana...eeecasse . 96
Mississippicsveescevnnesss ..96, 701, 707
Tatum DOmME Area....ecco0e0eoees 701, 707
Offshore tidelands.....cveeuveernss 96
TeXasS.ssss. tesseesseseseanasus e 96
Saltzman test method seeessess.033, 670
Sampling of exhaust gases ......... 674, 682
Sampling of sulfur.............. e--0s 398
Sand lenses..... cecaseserssrseacasnns 95
Sands, water sensitivities...... ceeee 36
Wyoming, Patrick Draw area......... 36
Sandstone particles, analysis ........ 128
SandstoneS..seveeeesssseoscocsnsnss . 17,
50, 58, 70, 128 134, 150 152 166,
168, 186, 187, 194 203, 219 569
burning.......cu0c000. esieeteeseann 168
disaggregation....ceevevencsasss 166, 194
permeabilities.......... 17, 50, 152, 186
testing.......... treecansaes es...58, 569
water sens1t1v1t1es ................ 50
Oklahoma, West Avant field........ . 70
West Virginia............. ceeeens .. 219

Sartwell sand......co00euvne cessessdb,
Saturation....eeeeeeceacsesnsvasnns
23, 50, 51, 162, 189, 594
see also Gas saturation
Wyoming, Powder River Basin........
Saturation factor........eveeeeeenn..
Saturation instabilities, computing..
Saturation pressure, variation...
Wyoming, Greater Clareton area.....
Scale in 0il wells...eeeveussan 40, 57,
analysis..veeereenrivenrnsnernnnans
Scintillation spectrometers, liquid..
Sea water.......... ..40, 57, 149, 273,
desulfating....... e vsssessascseses
injection............ cessescsesaens
California, Wilmington field.....
sulfate content.......... .+.57, 149,
treatment.....oe.0.0 cteecensesenan
Secondary recovVery...eeoesses. e
49, 65, 93, 121 739,
forecasts...... 49, 65, 93, 121, 739,
computing....oeeeeecencsass PERIN
(0] 5 X T cesrssentscans
West Virginia..... et eceaan 49, 65,
Anns Run Pool.........coveeunnn
Bonds Creek field.......ec00s..
Burning Springs field..........
Sycamore-Millstone field.......
Appalachian region.....oeuvevvuens 2,
forecastS...oceeeennan., cevecses
Ohio, forecastS...vveeeeereeneas .o
West Virginia................ 49, 65,
Anns Run pool, forecasts.........
Bonds Creek field, forecasts.....

Burning Springs field, forecasts.
Sycamore-Millstone field,
forecasts...eoveevennnsnss ceeens
Sediments, .
Selenium in brines, determination....
Separation....128, 253, 272, 280, 358,

Separation of asphaltic materials....
Separation of-gas mixtures, costs....
Shale 0ilS...vvevenceonnnnas- 348, 745,
forecasts......... cerereecnsrteasnas
nitrogen content........ teceecossoa
properties.....cieevciscrcrsccocnnas
Shallow oil fields.....evveervevunnss
Shallow sands, fractures......... e
Pennsylvania, Sugar Grove field....
Silica, heats of formation..... seeces
Silicate reactions, bibliography.....
Silicates..... cecarecassaas P N I
analysis, b1b110graphy ..... ceveneas
bibliography...... eeesanesans cesee
solubilities..evvesesnnsss cecenns .
Silicon, heats of combustion.........
SiloXaneS...eseseoeees cereeees N
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Silylation of asphalts............ ... 331
Slug injection...... ................. 203
Smog chamber. esteesasrasesensnnan 667
Smog formatlon, photochemlstry ees 645
Smoke, measurement.....e.eeeceese- 657, 685
Smoke Chart, Ringelmann.............. 657
Smoke 1imitS....vevvvivvececccrnraaas 620
"Sniffing Panel"............... ereses 697

Sodium carbonate in brines, removal.. 346
Sodium in brines, Louisiana.... ... 281
Sodium in fuel oils, determination... 397
Sodium tripolyphosphate...........169, 171

Solid fuels...vcevunn. creeiescsnsaeas 571
Solid-state transitions......... eess. 507
Solids...cvevrnvnaann ceceseneasraacaa 405
microhydrogenation...... cessssaeses 405
StruCtUYeS.eeevecsonsaases ceceansan 405
Solubilities of barium............... 321
Solubilities of silicates....... seass 321
Solubilities of strontium sulfates... 320
Solution-gas drive....ceevverereeees. 181
Solvent mixtures, flammability limits 621
SolventS..iseacesaass cereacees vs...350, 358
SonicS..esve.s creaeas cereescacoaas .. 84
see also Ultrasonic energy
b1b110graphy .............. ceesseens 84
Sound....eveveeancnans tevecseans . 84
see also Ultrasonic energy
velocities, bibliography.......... . 84
South=-Central States, waterways...... 427
South Dakota......eev.. sesesssaaasas 8, 279
crude 0ils, analyses.....:vovevnuus. 279

Spacing of input wells....ecoeveuee.. 28
Spacing of wells....oovvevesrenensass 163

Spark~-ignition engine............. .. b44
Spectra, infra-red....... cecenaans 269, 671
Spectra, infra-red (far)...... ceeees . 452,
473, 474, 550

Spectra, MasS....veisesocoosvnnsons «.252,
260, 261, 262 269, 323, 339
Spectrography, emlss1on .284, 349, 350

Spectrography, X-ray................. 242
Spectrometers, liquid scintillation.. 238

Spectrometers, MaSS..ceeeeeecernessan 324
Spectrometric analysis....ooeececon.. 294
Spectrometry..... creressasaness ceeses 363
Spectrometry of fuels.......... creaas 341
Spectrometry, emission....... «....305, 306
Spectrometry, infra-red........... 351, 352
Spectrometry, mass. .339, 341, 386
Spectrometry, X-ray ........ .o 337
Spectrometry, X-ray emission......... 333
Spectrophotometry............ es...296, 315
Spectrophotometry, flame............ . 243,

259, 307, 308, 309, 310, 311, 312, 397
Spectrophotometry, infra-red......... 361
Spectroscopy...eevceee.. et enaaann 404, 470

Spectroscopy, infra-red........ crenas 341
Spectroscopy, luminescence......... .. 341
Spectroscopy, MYssbauer....... teesens 341
Spherical vessel.....voeivvvennrenes. 618
Spillage of liquefied natural gases.. 646
Spraberry sand.......c.cveiineinnnn, . 13
Squaw sand....ovivnieeenann. cevens 118, 145
Standards....eveeieenvrecanann seees. 560
Stationary=-phase.......... seesarenssa 6
Statistical methods............... see 78
Steady-state displacement...... sesene 6
Steam generators........ cesececinanes 172

Steam injection see Thermal recovery
(steam injection)

Steel, corrosion........ceveuus. ..567, 589

preventione......... erssiaane sees. 589
Steel test coupons.......... ceeeas .e. 720
Stoichiometry......... cecscsansssaaas 641

Storage stability of aircraft fuels.. 432,
435, 436, 437, 438, 439, 440
Storage stability of aviation turbine
fuels...vvivieannes cecessenciennns 424
Storage stablllty of fuels ........... 434
Storage stability of gasoline...,.... 417,
419, 422, 423, 430, 431, 432
Storage stability of petroleum
distillateS.ee.veeoeieeesnnnoeonnans 418
STP. et iiiienerennnns N creeens 169, 171
Stratified reservoirs....2l, 162, 216, 217
forecasts.......ivven0e....162, 216, 217

COmMPULINg. cvvsveernernnrnccenenns 216
Stratigraphy of Permian Basin........ 359
Strawn sand.....c.vcivtiiiinnnnannnn. 27
Streaming potential............ 75
Strontium in brines..... 243, 281 305 312
determination...... ceeernas 243, 305, 312
Louisiana....... . teecenascennas 281
Strontium in scale, determlnatlon es. 257
Strontium sulfates, solubilities..... 321
Strontium sulfates in brines. .. 321
Subsurface samples....... 53, 799 800 801
Colorado, Denver-Julesburg Basin. 800
Montana....cveeervennsncensencencs 53, 799
Clark's Fork North f1e1d cessaess 799

Cut Bank field..... ceecna cessaaas 53

Wyoming, Gebo field............. ... 801
Subsurface waste disposal.......... 650
Sulfate in brines, removal...273, 346, 825
Sulfate in scale, determination...... 257
Sulfate in sea water........... 57, 149
Sulfides...... eees.265, 340, 442 497 523
analysiS....oe... ceecssscneseseennn 340
SYNtheSiS..es s rvoneeronsoennonnns 265

thermodynamic properties........... 442
Sulfides, alkyl aryl, determination.. 354
Sulfides, alkyleycloalkyl......... 265, 282
Sulfides, cyclic, synthesis.......... 276



Sulfides in crude oils.
Texas, Wasson field...

..265, 354,
e enve. 354,

Sulfides in petroleum distillates....
402,
California, Wilmington field.......
Texas, Wasson field....... ereel 802,
Sulfides in petroleum fractions......
extraction.....oee00ec. revens ceues
Sulfonium salts.....e0veeeens oo .
Sulfoxides, separation.......ecovvee.
Sulfoxides in petroleum fractions....
SULfUY. i evavrenrsronnsnnenas sessesssd6,
deposSitsS...eeevane tesetess e eennus
determination....... ceesaen e veens
removal see Desulfurization
sampling....oeeevencerners ceenesans
Sulfur (Sg)........ crres e ceevereee
force constantsS.....cer0venececss .o
vibrational spectra......cvo000s000 .
Sulfur (8as)....ieeeessoncossessssnnas
force constants.....cooeeriececacne
vibrational spectra..ceceeesscsss .
Sulfur and geochemistry........ creens
Sulfur atom, removal....eevesroescns.
Sulfur compounds..... ceresaons crevaas
245, 247, 261, 265, 266, 277, 283,
291, 299, 324, 339, 362, 371, 372,
382, 383, 384, 392, 394, 400, 401,
403, 406, 407, 411, 444, 460, 520,
526, 536, 612, 803, 810, 811, 812
analysisS.seeeessovaorcsoas ceecsssas
bibliography...... coenae chececsonns
classification....ovveeverievennnann
determination......v.eeeevvese . .
247, 266, 299, 371, 372 376, 382
400, 406, 407, 411
California, Wilmington field.....
Texas, Wasson field.........o.0..
flammabilities....... seseseresesene
geochemistry........c0v.s ee .
heats of formation................ .
infra-red spectra....c.ovecveensss .
mass spectra..... st sevenvanas 261,
molecular structure............. 261,
physical properties...362, 810, 811,
bibliography..... ..810, 811,
separation....... eecsesensessessasn
thermal decomposition.....eoevevess
thermodynamic properties....... Jabh
thermodynamics....ce0e0nu vesssaens
VAPOY PYreSSUYES.sscrocssessonens 536,
measurement....c.ocie00e ereseena
California...... ceese e 247, 283,
Wilmington field........v.....247,

Texas, Wasson field...266, 401, 402,
Sulfur compounds, aliphatic....... 543,
valence force field................
Sulfur compounds in high-boiling
fractions.....ooeieevenrens conen

401
401
300,
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Texas, Wasson field......... seesese. 270
Sulfur compounds in natural products. 400
determination......ceeueeenns seres 400
Sulfur compounds in petroleum
distillates......... ...250, 266, 270, 300
California, Wilmington field....... 300
Texas, Wasson field.............266, 270
Sulfur compounds in petroleum products 434
Sulfur compounds in residual fuels... 649
Sulfur dioxide in gases, removal..... 820
Sulfur groups, determination......... 410
Sulfur in a residual fuel, removal... 283
Sulfur in brines, removal..... eessees 346
Sulfur in gaseS.....ceververecvvonnns 433
Sulfur industry, history............. 96
Surface~active agents...572, 591, 593, 594
Surface conductance of kaolinite..... 367
Surface tension....... reeseenons ese. 573
Sweep efficiency...veuv.s. ceeseenasue 38
Synthesis of cyeclic sulfides......... 276
Synthesis of fuels...... N 345
Synthesis of sulfides..veeeonneonss s 265
Synthesis of thiacyclohexanes........ 276
Synthesis of thiacyclopentanes....... 276
Synthesis of thioacetic acid......... 255
Synthetic fuels...vvenivnesceroensoss 568
Synthetic gases......eeevone .568, 571, 602
MIXINg.susuevoerooeesosvessvoscncans 571
properties..cceevvencncene ceererees 602
Synthetic gasoline....eeeseeoess esses 568
Synthetic liquid fuels, propertles 745
Synthetic reservoir rocks.....s00.... 151
T
Tagliabue (TAG)..v.vevereoneescercnss 0690
Tar sands..coeevovecesss . ...9, 90, 213
stimulation....... cesresseensees oo 90
Technical illustration.....eeesveeses 751
Technical report writing.......... 754, 759
Technology see
Minerals, technological advances
Petroleum technology
Tellurium in brines, determination... 254
Temperature effect...... secassessssas 692
Temperature effect on vaporization... 73
Temperatures......... reeesesse . 525
Temperatures, high.. ..............447 709
Temperatures, low...eooevess ceeeaa. L43,
446, 450, 485, 515, 528 529, 530,
531, 533, 561, 711
Tensiometer.ieeeeeeeeoresooonnoesss .. 287
Tertiary formations.......eceoveesess 274
Tertiary recovery, slug injection.... 203
2,3,5,6=Tetrachloro-p-xylene,
heats of combustion..... eseseseneses 558
Tetrafluoromethane.,....475, 477, 480, 512
compressibilities...cievevereesaonas 480



152

intermolecular potentials...... 475,
PVT relation........... . 475, 477,
thermodynamic properties...........
virial coefficients...c.vesussns 475,
Tetrahydrofuran...... e esercensseene
thermodynamic propertles cerenae
VAPOTL PreSSULeS..ereeesessassosss .
vibrational spectra.ces.vcsceecsoee

Tetrahydrofuran in solvent mixtures..
2,2,5,5-Tetramethyl-3,4-dithiahexane,

vibrational spectra....... cesesesens
Tetramethyllead.....v0ovvveecesnanaces
entropiesS. coevenrervacronnsss cetens
infra-red spectra (far)...... sesanns
molecular vibrations.......ccvveu..
thermodynamic properties...........

2,2,5,5~Tetramethylthiacyclopentane,
determlnatlon recesesiasresians ceae
Tetramethylthluram dlsulflde,

heats of formation.......... e nens
Tetramethylthiuram monosulfide,
heats of formation........evveeuvue.s
TexXas..eiiersnescvroenaasa . PN
13, 16, 22, 27, 39, 95, 130 165,
251,256, 263, 264, 266, 270, 298,
353, 354 401 402, 403, 793, 804
brlnes edecaasssssassan ceeeeans 16,
analyses...... teeneens cecase ciaee
resistivities.......... .. c00vuen.
conglomerate reservoirs,
waterflooding........ creeiesanaasa
crude 0ilS... v envreecnnnnn. oo
263, 264, 266, 298, 302, 354,
alkyl aryl sulfides, Wasson field
analyses........ tees e oo
benzo[bWthiophene content,
Wasson field..,........ et enaane

sulfide content Wasson fleld
sulfur content, Wasson field,
thienothiophene content, Wasson
field............ N 264,
thiols content, Wasson field...
thiophenes content, Wasson field.

crude oils, high=-sulfur.. ceeaens
geological formation chart cees
natural gas fields..... oo 793
Cliffside gas field...... .793,
petroleum distillates, Wasson
field......... ..266, 270, 353, 402,
alkylbenzo[b]thiophenes..........
benzo[b]thiophenes............. .o
sulfides, chain.....covsveeevnaas
sulfides, cyclic..c.vvveeeeenne .o
sulfur content........... teee.266,
thiophenes...eoevviveeencranas oo
salt domes....ovevevencrvensonns oo
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804
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sulfides in crudes and distillates 401,
402, 403
sulfur in crudes and distillates... 266,
270
thiols in crudes.........cvvvuusos. 302
thiophenes in crudes....... 264 298, 353
waterflooding...13, 22, 27, 39, 142, 165
conglomerate reservoirs.......... 142
fractures, Spraberry sand...... 13, 165
water injection effect........... 27
Clay County....veevsvecenss e 39
Cooke County........ eesessinasas 27
Grayson County.....eoesee0ss cenes 27
Jack County.....eo00v0as. cres s 39
Montague County......evvevennnnss 39
Spraberry sand, fractures...... 13, 165
Wichita County...... sesceearanans 22
Wise CoUNnty..vuveeaorenrenasnanans 39
Water resourceS.....oeee.. ceseeinaeee 16
Ambassador field........... PN 14
Cliffside field........ ereennas 793, 804
Clay County, waterflooding......... 39
Cooke County, waterflooding........ 27
Grayson County, waterflooding.... 27
Jack County, waterflooding..... cens 39
Montague County, waterflooding..... 39
New York City field.ie.vevveerennnss 14
Pickton field, gas injection...... . 130
Spraberry sand, fractures in
waterflooding...........covvvens 13, 165
Tom O'Connor field.....eeevvvun. veo 10
Wichita County, waterflooding...... 22
Wise County, waterflooding..... 39
Thermal decomposition of nitrogen
compounds......... ceeerranens cearans 803
Thermal decomposition of reservoir
rockS.eoua. Cresecseresoeeranss eee.. 168
Thermal decomposition of sulfur
compoundsS..seseeroerecaonss ceseceaas 803
Thermal reactions of 1l-n-butylpyrrole 355
Thermal reactions of l-iso-~
propylpyrroles......oevveenvencans .. 356
Thermal reactions of nitrogen
compounds........... fesesaseesnses 355, 356
Thermal recovery, carbon deposition.. 78
Thermal recovery (flame flooding).... 29,
45, 55, 64, 92, 95, 124, 125,
126, 127, 258
failures...... cheseanseeaaas 45, 125, 126
Appalachian region....... ceenenns 45
Pennsylvania, Reno pool....... 125, 126
testS....vvun etsceceneans 124, 126, 258
Pennsylvania, Reno pool.......... 126
Appalachian region.......vveeue...45, 64
Kansas, Allen County............... 92
Oklahoma, Carter County......oss... 95
Pennsylvania....... 29, 55, 125, 126, 127



Goodwill Hill field............29, 127
Goodwill Hill~Grand Valley field. 127
Reno pool..csveevvnneennns 55, 125, 126
Thermal recovery (steam injection)... 101,
172, 173, 210, 211, 214

Pennsylvania....eeveeecencesenes 101, 214
Triumph field....... ettt eaas 214
Shamburg field...eceverveerenenas 214

Venango sandsS....eeseeoevscveossons 101

Thermochemistry of boron..... eve..499, 500
Thermochemistry of boron compounds... 499,

500
Thermochemistry of carbon compounds.. 504
Thermochemistry of diamines....... e 494

Thermochemistry of ethylenimine...... 494
Thermochemistry of fluorine compounds 504
Thermochemistry of organometallic

compoundsS...eeecsaass et esesessasees 504
Thermodynamic equations........... .. 469
Thermodynamic functions of binary

mixtures......... cetesseiianreeneens 458

Thermodynamic functions of n-alkanes. 529
Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of
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Thermodynamic properties of

compounds....

Thermodynamic properties of

tetrafluoromethane

Thermodynamic properties of
tetramethyllead...
Thermodynamic properties of

tetrahydrofuran

Thermodynamic propertles of

thiaalkanes.

Thermodynamic properties of
4~-thiaheptane....

0 e

pyrroles.
sulfides.
sulfur

bl

153

442

515

456

552
511

529
515

515

528

551

809
809

542

515

548

545

468

529

532
529

451
507
531
539
442
526

512

537

522

522



154

Thermodynamic properties of

2-thiahexXane....seeveeesevaces eeesss 522
Thermodynamic properties of
3-thiahexane...... cesscsrenss cecoans 522
Thermodynamic properties of
5~thianonane...seeeseocescsssonesocs 522
Thermodynamic properties of thiols... 442,
483

Thermodynamic properties of toluene.. 547
Thermodynamic properties of

trimethylaluminum.....ceeeeveenvecss 524
Thermodynamic properties of
trimethylamineborane...... creeracana 485
Thermodynamic properties of
2,2,3=trimethylbutane...... ceeceenens 515
Thermodynamic properties of
Van der Waals fluid........ eeesseses 456
Thermodynamics.....coovevens seess.460, 525
bibliography......vv... crreessensa . 460
Thermodynamics of crystals ........... 562
Thermodynamics of iomns. ceereceaane 519
Thermodynamics of thiol compounds.... 526
Thermodynamics (third law)....ccc0ee 532
Thermogalvanic cells....ccovevesavens 518
computing..... cecesesreseesesenanas 518
ionic mobilitieS...ovveevescecaass . 518
special states....... - S
Thiaadamantane...... eecean casens esse. 517
heats of combustion........... esses 517
heats of formation......veveceeoes. 517
Thiaalkanes, thermodynamic properties 522
Thiacyclohexanes, synthesis...... ess. 276
Thiacyclopentanes......... eeiieann 247, 276
synthesis..... ceressreransoans cees. 276

4~Thiaheptane, thermodynamic properties 522
2-Thiahexane, thermodynamic properties 522
3-Thiahexane, thermodynamic properties 522
Thiaindans in crude oils,

determination.......cecvvvcvnnnean .. 404
5-Thianonane, thermodynamic
propertiesS.coeereeseccesoasss ceesecs D22
Thienothiophenes in crude oils...... . 264
Texas, Wasson field.s.seevssssesess 264
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logging, neutroN..eiosessus 189, 591, 59
Plugging.ceveeroecessosoeronsanns 43, 148
SPacing..vsveceererrncernannans “.. 163
stimulation....vevsenoevoronse ceena 9
treatment......... reeens 86, 91, 167, 824
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analyseS..eveocasees erseesesesans 7
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Burning Springs field..33, 113, 121, 138
secondary recovery, forecasts... 121
waterflooding, forecasts.......33, 138
Burton field, waterflooding........ 81
Clover Rush Run field....... eses»59, 193
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