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Bibliography of Energy Resources for Idaho

by

Roy M. Breckenridge!, Bill Bonnichsen!,
Earl H. Bennett!, and Kurt L. Othberg!

INTRODUCTION

This bibliography contains selected references for the geology-related
energy resources of Idaho. It also compliments Idaho Bureau of Mines and
Geology Map 3, Energy Resources of Idaho, by Breckenridge, Bennett, and
Harbour (1980). The emphasis is on fossil fuels and radioactive minerals, and
no attempt has been made to list references of hydroelectric power or
alternative energy sources such as solar and wind. Citations are grouped into
four major categories: coal, geothermal, oil and gas, and uranium, thorium,
and rare earths.

Almost all resources with potential application for energy production
have attracted recent exploration interest. Yet prospecting for these minerals
and fuels is not new; each has been the subject of past exploration and
research. Energy resources are a broad topic, and here we present literature
that provides a general overview. The reader will find it a useful compilation

of both current and past, but not outdated, geologic reports.

COAL

Low-grade coal and carbonaceous material are
common in many areas of Idaho, but not much has
been commercially mined due to the generally low
quality and small size of the deposits. Lignite and
carbonaceous material are commonly found in Ter-
tiary sediments throughout the state, but most of the
higher grade coal is found in Cretaceous rocks in
southeastern Idaho. The Horseshoe Creek District
and the Goose Creek District are the only areas
regarded as having large tonnages.

Most published information on Idaho coal is in
older reports. Almost no new work exists. The U. S.
Department of Energy still uses figures presented by
Kiilsgaard (1964) for the Demonstrated Reserve
Base of Coal for ldaho. No production has been
recorded since 1951. The future of coal development
in Idaho may well depend on new technology for
gasification and in situ development.

"ldaho Bureau of Mines and Geology, Moscow, Idaho 83843,

Andersen, A. L., 1956, Geology and mineral re-
sources of the Salmon quadrangle: Idaho Bureau
of Mines and Geology Pamphlet 106, 102 p.

, 1957, Geology and mineral resources of
the Baker quadrangle, Lemhi County, Idaho:
Idaho Bureau of Mines and Geology Pamphlet
112, 71 p.

Andrews, D. A., T. A. Hendricks, and J. W.
Huddle, 1947, The coal fields of Arizona,
California, Idaho, Nevada, and Oregon, in
Analyses of Arizona, California, Idaho, Nevada,
and Oregon Coals: U. S. Bureau of Mines
Technical Paper 696, p. 1-12.

Bond, J. G., compiler, 1978, Geologic map of Idaho:
Idaho Bureau of Mines and Geology, scale
1:500,000.

Bowen, C. F., 1913, Coal at Horseshoe Bend and
Jerusalem Valley, Boise County, Idaho, in U. S.
Geological Survey Bulletin 531-H, p. 245-251.

, 1913, Lignite in the Goose Creek district,
Cassia County, Idaho, in U. S. Geological Survey
Bulletin 531-H, p. 252-262.
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Breckenridge, R. M., E. H. Bennett, and J. L.
Harbour, 1980, Energy Resources of Idaho:

Idaho Bureau of Mines and Geology Map 3, scale
1:1,000,000.

Duncan, D. C., 1953, Results of reconnaissance for
uranium in nonmarine carbonaceous rocks in
parts of California, Idaho, Nevada, Oregon,
Utah, and Washington during 1951 and 1952:
U. S. Geological Survey TEM-444-A, issued by
U. S. Atomic Energy Commission Technical
Information Service, Oak Ridge, Tennessee, 26 p.

Evans, G. W., 1924, The Horseshoe Basin area of
the Teton coal field in southeastern Idaho: Idaho
Bureau of Mines and Geology Pampbhlet 10, 14 p.

Kiilsgaard, T. H., 1951, The geology and coal of the
Horseshoe Creek district, Teton County, Idaho:
Idaho Bureau of Mines and Geology Pamphlet
92, 42 p.

—, 1964, Coal, in Mineral and Water
Resources of Idaho: Idaho Bureau of Mines and
Geology Special Report 1, p. 58-66.

Kirkham, V. R. D., 1927, A geologic reconnaissance
of Clark and Jefferson and parts of Butte, Custer,
Fremont, Lemhi, and Madison Counties, Idaho:
Idaho Bureau of Mines and Geology Pamphlet
19, 47 p.

— — , 1928, Brief papers on geologic field work
in Idaho during 1927: Idaho Bureau of Mines and
Geology Pamphlet 29, 15 p.

Lupton, C. T., 1916, The Orofino coal field,
Clearwater, Lewis, and Idaho Counties, in U. S.
Geological Survey Bulletin 621-1, p. 99-108.

Mansfield, G. R., 1920, Geography, geology, and
mineral resources of the Fort Hall Indian
Reservation, Idaho: U. S. Geological Survey
Bulletin 713, 152 p.

——, 1921, Coal in eastern Idaho, in U. S.
Geological Survey Bulletin 716-F, p. 123-153.

——, 1927, Geography, geology, and mineral
resources of part of southeastern Idaho: U. S.
Geological Survey Professional Paper 152, p. 351.

Mapel, W. J. and W. J. Hail, Jr., 1959, Tertiary
geology of the Goose Creek districts, Cassia
County, Idaho, Box Elder County, Utah, and
Elko County, Nevada, in U. S. Geological Survey
Bulletin 1055-H, p. 217-254.

Ross, C. P, 1941, Part I: The metal and coal mining
districts of Idaho, with notes on the nonmetallic
mineral resources of the state; Part II: Annotated
bibliography; Part III: Mining districts of the
state of Idaho (map): Idaho Bureau of Mines and
Geology Pamphlet 57.

Ross, S. H. and C. N. Savage, 1967, Idaho earth
science: geology, fossils, climate, water, and soils:
Idaho Bureau of Mines and Geology Earth
Science Series 1, 271 p.

Savage, C. N., 1961, Geology and mineral resources
of Bonneville County: Idaho Bureau of Mines
and Geology County Report 5, 108 p.

Schultz, R. A., 1918, A geologic reconnaissance for
phosphate and coal in southeastern Idaho and
western Wyoming: U. S. Geological Survey
Bulletin 680, 84 p.

Staley, W. W, 1945, Coal in Idaho: Idaho Bureau of
Mines and Geology Mineral Resources Report 1,

3p.

GEOTHERMAL

The geothermal resources of Idaho have been
recognized since the early western surveys of the
1800’s. Idaho has had a long history of beneficial
uses including space heating, fish farming, aqua-
culture, recreation, and food and industrial process-
ing. Most of the recognized geothermal resources in
the state are hydrothermal or hotwater and classed
as low to intermediate (80°F to 200° F) in tempera-
ture. Geologically, the hydrothermal systems are
mostly related to the basalts in the south or to the
batholith in the middle of the state. In recent years
geothermal resources have been the subject of much
research by government as well as industry. The
Idaho Department of Water Resources has served as
a principal agency in Idaho for geothermal research
and development. The following sources provide a
broad base of information in both geology and
hydrology.

Applegate, J. K., P. R. Donaldson, D. C. Hinkley,
and others, 1976, Borehole geophysics evaluation
of the Raft River geothermal reservoir, Idaho
(abstract): Society of Exploration Geophysicists
Annual International Meeting, Houston, Texas,
no. 46, p. 94-95.

Applegate, J. K., P. R. Donaldson, and K. M.
Hollenbaugh, 1975, Boise geothermal project: a
progress report: Geological Society of America,
Abstracts with Programs, v. 7, no. 5, p. 486.

Applegate, J. K., P. R. Donaldson, and L. L. Mink,
1976, Geologic and seismic studies of Boise
Front, Idaho, for geothermal resource evaluation
(abstract): American Association of Petroleum
Geologists Bulletin, v. 60, no. 8, p. 1389.
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Axtmann, R. C., 1975, Environmental impact of a
geothermal power plant: Science, v. 187, no.
4179, p. 795-803.

American Association of Petroleum Geologists and
U. S. Geological Survey, 1975, Geothermal
gradient map of North America: U. S. Geological
Survey map, scale 1:5,000,000.

Blake, G. L., editor, 1978, Semi-annual progress
report for the Idaho geothermal program, October
I, 1977, to March 31, 1978: Idaho National
Engineering Laboratory TREE-1278, 61 p.

Blackwell, D. D., 1969, Heat flow in the north-
western United States: Journal of Geophysical
Research, v. 74, p. 992-1007.

Bodvarsson, Bunnar, 1970, Evaluation of geothermal
prospects and the objectives of geothermal
exploration: Geoexploration, v. 8, no. 1, p. 7-17.

Breckenridge, R. M., E. H. Bennett, and J. L.
Harbour, 1980, Energy Resources of Idaho:
Idaho Bureau of Mines and Geology Map 3, scale
1:1,000,000.

Brott, C. A., D. D. Blackwell, and J. C. Mitchell,
1976, Geothermal Investigations in Idaho, Part 8,
Heat flow in the Snake River Plain region,
southern Idaho: Idaho Department of Water
Resources, Water Information Bulletin 30, 195 p.

Christiansen, R. L., 1975, Origin and geothermal
potential of Island Park, eastern Idaho: Geologi-
cal Society of America, Abstracts with Programs,
v. 7, no. 5, p. 586.

Corbett, M. K., J. E. Anderson, and J. C. Mitchell,
1980, Geothermal Investigations in Idaho, Part
10, An evaluation of thermal water occurrences in
the Tyhee area, Bannock County, Idaho: Idaho
Department of Water Resources, Water Informa-
tion Bulletin 30, 67 p.

Covington, H. R., 1977, Deep drilling data: Raft
River geothermal area, Idaho, Raft River geo-
thermal exploration well no. 1: U. S. Geological
Survey Open-File Report 77-226, | sheet.

—, 1977, Deep drilling data: Raft River
geothermal area, 1daho, Raft River geothermal
exploration well no. 2: U. S. Geological Survey
Open-File Report 77-243, | sheet.

— . 1977, Deep drilling data: Raft River
geothermal area, Idaho, Raft River geothermal
exploration well no. 3: U. S. Geological Survey
Open-File Report 77-616, | sheet.

— ., 1977, Deep drilling data: Raft River
geothermal area, Idaho, Raft River geothermal
exploration well no. 4: U. S. Geological Survey
Open-File Report 78-91, 1 sheet.

—, 1979, Deep drilling data: Raft River
geothermal area, Idaho, Raft River geothermal
production well no. 5: U. S. Geological Survey
Open-File Report 79-382, | sheet.

Crosthwaite, E. G., 1976, Basic data from five core
holes in the Raft River geothermal area, Cassia
County, Idaho: U. S. Geological Survey Open-
File Report 76-665, unnumbered pages.

Day, N. F. and W. B. Hall, 1973, Tectonic map of
Idaho from ERTS imagery: Geological Society of
America, Abstracts with Programs, v. 7, no. 5, p.
590-591.

Donaldson, P. R. and J. K. Applegate, 1976,
Geoelectric investigations of Boise, Idaho, geo-
thermal system (abstract): American Association
of Petroleum Geologists Bulletin, v. 60, no. 8,
p. 1397.

Fournier, R. O. and A. H. Truesdell, 1974,
Geochemical indicators of subsurface tempera-
ture, part 2, estimation of temperature and
fraction of hot water mixed with cold: U. S.
Geological Survey Journal of Research, v. 2, no.
3, p. 264-270.

Fournier, R. O., D. E. White, and A. H. Truesdell,
1974, Geochemical indicators of subsurface tem-
perature, part 1, basic assumptions; U. S.

Geological Survey Journal of Research, v. 2, no.
3, p. 259-263.

Godwin, L. H., L. B. Haigler, R. L. Rioux, D. E.
White, L. J. P. Muffler, and R. G. Wayland,
1971, Classification of public lands for geothermal
resources: U. S. Geological Survey Circular 647,
17 p.

Godwin, L. H. and Peter Oberlindacher, 1976,
Geothermal land classification map (Idaho): U. S.

Geological Survey Conservation Division map,
scale 1:500,000.

Grose, L. T., 1971, Geothermal energy: geology,
exploration, and developments, part 1: Colorado
School of Mines Research Institute and Mining
Industries Bulletin, v. 14, no. 6, 14 p.

Hammer, G. D., Louis Esposito, and Martin
Montgomery, 1979, Idaho Geothermal Hand-
book: The Idaho Office of Energy, 67 p.

Hutsinpiller, Amy and W. T. Parry, 1979, Geochem-
istry of spring water from the Blackfoot Reservoir
region, southeastern Idaho: application to evalua-
tion of geothermal potential: University of Utah,
Department of Geology and Geophysics, v. 79,
no. 1, 88 p.

Idaho Office of Energy, 1979, Geothermal energy
development in Idaho—current and potential:
Idaho Office of Energy Map, scale 1:1,000,000.



Jackson, D. B., 1974, Report on direct current
sounding over a geothermal prospect in the
Bruneau-Grand View area, Idaho: U. S. Geologi-
cal Survey Open-File Report 74-240, 43 p.

Keirsch, G. A., 1964, Geothermal steam origin,
characteristics, occurrence, and exploitation: Cor-
nell University and U. S. Air Force Cambridge
Research Laboratories AFCL-64-898, 107 p.

Kettenacker, W. C., 1977, Two-dimensional simula-
tion of the Raft River geothermal reservoir and
wells: Idaho National Engineering Laboratory
Report TREE-1085, 107 p.

Kirkham, V. R. D., 1927, Brief papers on geologic
field work in Idaho during 1927: Idaho Bureau of
Mines and Geology Pamphlet 29, 15 p.

Kruger, Paul and Carel Otte, editors, 1973,
Geothermal Energy, Resources, Production, Stim-
ulation: Stanford University Press, 360 p.

Kunze, J. F., editor, 1976, Geothermal R&D project
report for period April 1, 1976, to June 30, 1976:
Idaho National Engineering Laboratory Report
TREE-1008, 59 p.

— , 1976, Geothermal R&D project report for
period July 1, 1976, to September 30, 1976: Idaho
National Engineering Laboratory Report TREE-
1030, 65 p.

— . 1977, Geothermal R&D project report for
period October 1, 1976, to March 31, 1977: 1daho
National Engineering Laboratory Report TREE-
11344, 158 p.

— ., 1977, Geothermal R&D project report for
period April 1, 1977, to September 30, 1977:
Idaho National Engineering Laboratory Report
TREE-1256.

Kunze, J. F., A. S. Richardson, C. R. Nichols, and
L. L. Mink, 1975, Geothermal space heating
project involving Idaho state-owned buildings in
Boise, Idaho: Idaho National Engineering Lab-
oratory Report ANCR-1211, 30 p.

Kunze, J. F., J. H. Tofthouse, and R. C. Stoker,
1977, The potential for utilizing geothermal
energy for space heating in reconstructed Sugar
City, Idaho: Idaho National Engineering Labora-
tory Report TREE-10i6, 30 p.

Kunze, J. F. and J. F. Whitbeck, 1976, Plan for
developing moderate temperature/low salinity
geothermal resources: Idaho National Engineering
Laboratory Report ANCR-1318, 91 p.

Kunze, J. F., L. G. Miller, J. F. Whitbeck, A. S.
Richardson, R. C. Stoker, and S. G. Spencer,
1975, Geothermal R&D project report for period
January 1, 1975, to March 31, 1975: Idaho
National Engineering Laboratory Report ANCR-
1222, 51 p.
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Kunze, J. F., L. G. Miller, J. F. Whitbeck, A. S.
Richardson, R. C. Stoker, S. G. Spencer, J. W.
Neitzel, and L. F. Martin, 1974, Geothermal
R&D project report for period March 16, 1974,
to July 15, 1974: Idaho National Engineering
Laboratory Report ANCR-1175.

——— , 1975, Geothermal R&D project report for
period October 1, 1974, to December 31, 1974:
Idaho National Engineering Laboratory Report
ANCR-1208, 36 p.

Kunze, J. F., L. G. Miller, J. F. Whitbeck, R. J.
Schultz, A. S. Richardson, R. C. Stoker, S. G.
Spencer, and D. T. Neill, 1975, Geothermal R&D
project report for period April 1, 1975, to June
30, 1975: Idaho National Engineering Laboratory
Report ANCR-1247, 53 p.

Kunze, J. F., L. G. Miller, J. F. Whitbeck, R. J.
Schultz, R. C. Stoker, S. G. Spencer, and L. E.
Donovan, 1976, Geothermal R&D project report
for period October 1, 1975, to December 30,
1975: Idaho National Engineering Laboratory
Report ANCR-1283, 48 p.

——, 1976, Geothermal R&D project report for
period January 1, 1976, to March 31, 1976: Idaho
National Engineering Laboratory Report ANCR-
1319, 69 p.

Kunze, J. F., L. G. Miller, J. F. Whitbeck, R. J.
Schultz, R. C. Stoker, S. G. Spencer, and A. S.
Richardson, 1975, Geothermal R&D project
report for period July I, 1975, to September 30,
1975: ldaho National Engineering Laboratory
Report ANCR-1281, 54 p.

Lindal, Baldwin, 1973, Industrial and other applica-
tions of geothermal energy, in H. C. Armstead,
editor, Geothermal Energy, A Review of Research
and Development: The Unesco Press Earth
Sciences 12, p. 135-147.

Mclntyre, D. H., 1976, Reconnaissance geologic map
of the Weiser geothermal area, Washington
County, Idaho: U. S. Geological Survey Miscella-
neous Field Studies Map MF-745, scale 1:62,000.

Meinzer, O. E., 1924, Origin of the thermal springs
of Nevada, Utah, and southern Idaho: Journal of
Geology, v. 32, p. 295-303.

Mink, L. L. and D. L. Graham, 1977, Geothermal
potential of the west Boise area: Idaho National
Engineering Laboratory Report TREE-1162, 33 p.

Mitchell, J. C., 1976, Geothermal Investigations in
Idaho, Part 6, Geochemistry and geologic setting
of the thermal and mineral waters of the Black-
foot Reservoir area, Caribou County, Idaho:
Idaho Department of Water Resources, Water
Information Bulletin 30, 47 p.
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, 1976, Geothermal Investigations in Idaho,
Part 7, Geochemistry and geologic setting of the
thermal waters of the Camas Prairie area, Blaine
and Camas Counties, Idaho: Idaho Department
of Water Resources, Water Information Bulletin
30, 44 p.

, 1976, Geothermal Investigations in Idaho,
Part 5, Geochemistry and geologic setting of the
thermal waters of the northern Cache Valley area,
Franklin County, Idaho: Idaho Department of
Water Resources, Water Information Bulletin 30,
47 p.

Mitchell, J. C., editor, 1981, Geothermal Investiga-
tions in Idaho, Part 11, Geological, hydrological,
geochemical, and geophysical investigations of
the Nampa-Caldwell and adjacent areas, south-
western Idaho: Idaho Department of Water
Resources, Water Information Bulletin 30, 143 p.

Mitchell, J. C., L. L. Johnson, and J. E. Anderson,
1980, Geothermal Investigations in Idaho, Part 9,
Potential for direct applications of geothermal
resources: Idaho Department of Water Resources,
Water Information Bulletin 30, 396 p.

, 1980, Geothermal resources of Idaho, in
Geothermal Investigations in Idaho, Part 9,
Potential for direct heat application of geothermal
resources: Idaho Department of Water Resources,
Water Information Bulletin 30, 396 p., 1 plate,
scale 1:500,000.

Morilla, A. G. and D. R. Ralston, 1975, Preliminary
assessment of the feasibility of using a shallow
ground-water system for the cooling cycle of
a geothermal power plant: University of Idaho
and the Energy Research and Development
Administration (ERDA), Completion Report No.
At (10-1)-1522, 127 p.

Muffler, L. J. P., 1973, Geothermal, in D. A. Probst
and W. P. Pratt, editors, United States Mineral

Resources: U. S. Geological Survey Professional
Paper 820, p. 251-261.

, editor, 1979, Assessment of geothermal
resources of the United States—1978: U. S.
Geological Survey Circular 790, 163 p., 3 maps.

National Geophysical and Solar-Terrestrial Data
Center, 1977, Geothermal energy resources of the
western United States: National Oceanic and
Atmospheric Administration Environmental Data
Service Map, scale 1:2,500,000.

Nichols, C. R., 1973, Geologic and engineering
aspects of Idaho’s geothermal potential: Proceed-
ings, Annual Engineering Geology and Soils
Engineering Symposium, v. 11, p. 291-302.

Nichols, C. R., C. E. Brockway, and C. C. Warnick,
1972, Geothermal water and power resource
exploration and development for Idaho: Water
Resource Research Institute Technical Com-
pletion Preparation Project WSF-Geothermal
47-517, 48 p.

Nichols, W. D., 1979, Simulation analysis of the
unconfirmed aquifer Raft River geothermal area,
Idaho-Utah: U. S. Geological Survey Water-
Supply Paper 2060, 46 p.

Oriel, S. S., P. L. Williams, H. R. Covington, W. S.
Keys, and K. C. Shaver, 1978, Deep drilling data,
Raft River geothermal area, Idaho, Standard
American Oil Company, Malta, Naf, and Strevell
Petroleum test boreholes: U. S. Geological
Survey Open-File Report 78-361, 2 sheets.

Rightmire, C. T., H. W. Young, and R. L.
Whitehead, 1976, Geothermal Investigations in
Idaho, Part 4, Isotopic and geochemical analysis
of water from the Bruneau-Grand View and
Weiser areas, southwest Idaho: Idaho Department
of Water Resources, Water Information Bulletin
30, 28 p.

Ross, S. H., 1971, Geothermal potential of Idaho:
Idaho Bureau of Mines and Geology Pamphlet
150, 72 p.

Schmitt, R. C. and S. G. Spencer, 1977, Beneficial
uses of geothermal energy description and
preliminary results for phase 1 of the Raft River
irrigation experiment: Idaho National Engineering
Laboratory Report TREE-1048, 64 p.

Smith, R. N., 1980, Heat flow in the western Snake
River Plain: Washington State University M.S.
thesis, 150 p.

Spencer, S. G., B. F. Russell, and J. F. Sullivan, edi-
tors, 1979, Potential use of geothermal resources
in the Snake River basin: an environment over-
view, volume II—annotated bibliography: U. S.
Department of Energy Report EGG-2001, v. II,
U. C. 66-a, ¢, g, h, 86 p.

Stearns, N. D., H. T. Stearns, and G. A. Waring,
1937, Thermal springs in the United States: U. S.
Geological Survey Water-Supply Paper 679-B,
206 p.

Stoker, R. C., 1975, Drilling plan Boise slim (2%
inch diameter) holes demonstration space heating
project: U. S. Energy Research and Development
Administration Report ANCR 1261, 19 p.

U. S. Department of Agriculture and U. S. Forest
Service, 1979, Final environmental impact state-
ment of the Island Park geothermal area, Idaho,
Montana, Wyoming: U. S. Forest Service,
Ogden, Utah, 280 p.
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Urban, T. C. and W. H. Dimment, 1975, Heat flow
on the south flank of the Snake River rift:
Geological Society of America, Abstracts with
Programs, v. 7, no. 5, p. 648.

Waring, G. A. (revised by R. R. Blankenship and
Ray Bentall), 1965, Thermal springs of the United
States and other countries—summary: U. S.
Geological Survey Professional Paper 492, 383 p.

Warner, M. M., 1972, Geothermal resources of
Idaho, in Geothermal Overviews of the Western
United States: Geothermal Resources Council
Special Report 1, p. 92-98.

» 1975, Special aspects of Cenozoic history
of southern Idaho and their geothermal implica-
tions: Proceedings, Annual Engineering Geology
and Soils Engineering Symposium, v. 13, p.
247-270.

White, D. F. and D. L. Williams, 1975, Assess-
ment of Geothermal Resources of the United
States—1975: U. S. Geological Survey Circular
726, 155 p.

Williams, P. L., D. R. Mabey, A. A. R. Zohdy,
Hans Ackermann, D. B. Hoover, K. L. Pierce,
and S. S. Oriel, 1975, Geology and geophysics of
the southern Raft River Valley geothermal area,
Idaho, U.S.A.: U. S. Geological Survey Open-
File Report 75-322, 35 p.

——  , 1976, Geology and geophysics of the
southern Raft River Valley geothermal area,
Idaho, U.S.A.: Proceedings, 2nd United Nations
Symposium on the Development of Use of
Geothermal Resources, San Francisco, California,
May 20-29, 1975, v. 2, p. 1273-1282.

Wilson, M. D., J. K. Applegate, S. L. Chapman,
and P. R. Donaldson, 1976, The Cascade area, a
geothermal prospect in the Idaho batholith:
Geological Society of America, Abstracts with
Programs, v. 8, no. 3, p. 421.

» 1976, Geothermal investigation of the
Cascade, Idaho area: Boise State University (geo-
logic and hydrogeologic maps included, scale
1:63,360), 44 p.

Wood, S. H., J. C. Mitchell, and John Anderson,
1980, Subsurface geology and geothermal pros-
pects in the Nampa-Caldwell area of the western
Snake River Plain, Idaho: Geothermal Resources
Council, Transactions, v. 4, p. 265-267.
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1979, Thermal ground-water discharge and asso-
ciated convective heat flux, Bruneau-Grand View
area, southwest Idaho: U. S. Geological Survey
Water Resources Investigations Open-File Report
79-62, 17 p., 1 plate.

Young, H. W. and J. C. Mitchell, 1973, Geothermal
Investigations in Idaho, Part 1, Geochemistry and
geologic setting of selected thermal waters: Idaho
Department of Water Resources, Water Informa-
tion Bulletin 30, 43 p.

Young, H. W. and R. L. Whitehead, 1975,
Geothermal Investigations in Idaho, Part 2, An
evaluation of thermal water in the Bruneau-
Grand View area, southwest Idaho: Idaho
Department of Water Resources, Water Informa-
tion Bulletin 30, 126 p.

, 1975, Geothermal Investigations in Idaho,
Part 3, An evaluation of thermal water in the
Weiser area, Idaho: Idaho Department of Water
Resources, Water Information Bulletin 30, 35 p.

Zohdy, A. A. R., D. B. Jackson, and R. J. Bisdorf,
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Idaho: U. S. Geological Survey Open-File Report
75-130, 87 p.

——, 1975, Exploring the Raft River geothermal
area, Idaho, with the DC resistivity method:
Geophysics, v. 41, no. 2, p. 382.

OIL AND GAS

Petroleum resources in Idaho have been the object
of exploration since the early part of the century, but
received renewed attention after the energy crisis of
the 1970’s. Currently most exploration is in two
general areas: the Overthrust belt of eastern ldaho
and the Tertiary sediments of western Idaho. The
recent discoveries of large reserves in the Overthrust
belt of Utah and Wyoming have prompted explora-
tion in adjacent areas of Idaho where similar rocks
and structures exist. Interest is still high in antici-
pation of an oil or gas discovery. Minor occurrences
of gas in the Tertiary sediments of southwestern
Idaho have long been a matter of record. Recent
interest in these host rocks has spread exploration to
the basalt interbeds at the basin margins all along
the western border of Idaho.

Allmendinger, R. W., 1981, Structural geometry of
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URANIUM, THORIUM,
AND RARE EARTHS

Radioactive minerals occur in many parts of
Idaho in several types of deposits. The production of
uranium and thorium in the state has been minor,
although the deposits have been widely studied
especially by the federal government. This list con-
tains a large number of reports generated from the
National Uranium Resource Evaluation (NURE)
program sponsored by the U. S. Department of
Energy.

Major occurrences of uranium include the
following:

(1) Black sand placer deposits containing radio-
active minerals are found in several areas of the
state. The first exploitation in the world of black
sands for uranium staried in Bear Valley in late
1955 (Armstrong, 1964). Approximately 1.1 million
pounds of 90 percent niobium-titanium pentoxide
was produced from an euxenite concentrate from
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