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SO. UTAH'S RARE METALS 
There are significant deposits of 

titanium, zirconium, thorium, and 
other rare metals in ancient beach 
sands of Cretaceous age in south­
central and southern Utah. Accord­
ing to U. S. Bureau of Mines R.I. 
5860, by V. T. Dow and J. V. Bat­
ty, sixteen deposits are known in 
the region. It is estimated that there 
are over 1,043,000 tons of material 
with an average of 17.98% titanium 
oxide, 5.67% zirconium oxide, and 
0.09 % thorium oxide. 

Beneficiation tests conducted by 
the Bureau of Mines indicate that 
the material can be concentrated 
and separated into titanium and 
zirconium products meeting market 
specifications. T he sands are radio­
active and dark-colored, and con­
tain the heavy minerai ilmenite, 
anatase, leucoxene, magnetite, zir­
con, monazite, garnet, and tourma­
line, cemented with hematite and 
calcium carbonate. 

The deposits investigated are in 
the Emery, Henry Mountains, Es­
calante, and Kaiparowits Plateau 
areas of Emery, Garfield, and Kane 
Counties. The maximum concentra­
tion of titanium oxide reported is 
25.3 % , whereas the maximum of 
zirconium oxide is 18.1 % . The max­
imum concentration of thorium ox-
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DOINATIONS ANYONE? 
April 22nd the Utah Geological 

Survey received from the Brush 
Beryllium Company a special gift­
the components of a pilot plant 
flotation mill. This mill had pre­
viously been used for beryllium ex­
tractive investigations, and the Sur­
vey plans to proceed with other ex­
tractive studies of benefit to the 
mineral industry in the State of 
Utah. One major drawback remains 
-the Survey has no place to house 
the equipment. Temporarily stored 
beneath the balcony of a World War 

II barrack (see photograph), the 
mill requires an 1800-square-foot 
concrete pad and accompanying 
building to house it. If there be an 
individual or a corporation that has 
an unused Quonset Hut, or the 
where-with-all for the concrete 
pad, the Survey would gratefully 
accept such donations. Further de­
tails can be obtained from W. P. 
Hewitt, Utah Geological Survey 
Director, 103 Civil Engineering 
Building, University of Utah. 

THE LAST QUARTER 
The last to be published and most 

sought after of all the quadrants of 
the colored geologic maps of Utah, 
the Southeast Quarter completes 
the compilation of the finest state 
geologic map now available. Copies 

may be obtained from the Utah 
Geological and Mineralogical Sur­
vey for $3.50 over-the-counter, or 
$4.00 post-paid. Scale 1:250,000. 
Size 46" x 60". 
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SUMMER ACTIVITIES 
The Utah Geological Survey re­

cently canvassed various univer­
sities and governmental agencies 
for reports of scheduled summer 

activities within the State. Al­
though by no means complere, the 
information obtained from the can­
vas is plotted on the facing map, 

with numerical references listed be­
low. Summer projects of the Utah 
Geological Survey are indicat.ed by 
an asterisk ( *). 

Ref. 
No. Investigator School - Agency Purpose Subject 

1 Hardy, C. T. u.s.u. FR Structural Geology of the James Peak Quadrangle, Utah. 
2 Steininger, R. B.Y.U. M.S. Petrographic and Economic Study of Newfoundland Stock, 

Newfoundland Mountains, Utah. 
3* Hahl, D. C. U.G.M.S.-U.S.G.S. Water Resource Chemical Analyses of Great Salt Lake Brine. 
4* Kayser, R. B. U.G.M.S.-U.of U. Ph.D. Hydrologic and Engineering Studies of Great Salt Lake. 
5 Crittenden, M. D. U.S.G.S. Regional Mapping Ogden Area, Utah, Structural Studies. 
6 Gunn, D. C. Wash. S.U. Ph.D.? Mississippian-Cambrian Unconformity, Uinta Mtns. and 

Vicinity. 
7 Dyni, J. R. U.S.G.S. Min. Class. Quadrangle mapping-Manila area-phosphate, coal, oil 

shale?, bentonite, and manganese. 
8 Jordan, W. M. U. of Wisc. Ph.D. Geology of the Nugget and Navajo Sandstone, Utah and 

western Wyoming. 
9* Sutton, M. L. U.G.M.S. Mineral and Survey of brines of Great Salt Lake Desert. 

Water Resources 
10 Van Horn, R. U.S.G;S. Geology Geology of Salt Lake City and Vicinity. 
11 Chamberlain, C. K. B.Y.U. M.S. Upper Paleozoic Trilobites of Central Utah. 
12 Schell, E. M. U.S.G.S. Min. Class. Strip mapping-Permian Park City Formation-phosphate 

study. 
13 Maurer, R. E. U. ofU. Ph.D. Geology of the Cedar Mountains, Tooele County, Utah. 
14 Lohrengel II, C. F. B.Y.U. M.S. Paleoecology of the Morrowan Age Oquirrh Formation. 
15 Roberts, R. J. U.S.G.S. Base Metals Geologic Mapping; Bingham, Lark, Stockton, and Fairfield 

Quadrangles. 
16 Lufkin, J. B.Y.U. M.S. Geology of North Soldier Canyon Area, Tooele Co., Utah. 
17 Bromfield, C. S. U.S.G.S. Base Metal Stratigraphy and structure in the Park City district. 
18 Black, C. C. Carnegie Museum Prospecting and Late Eocene Uinta Basin Vertebrates. 

Museum Collecting 
19* Langford, H. U.G.M.S.-U.S.G.S. Water Resources Analyses of mineralized waters of western desert. 
20* Thomson, K. C. U.G.M.S.-U. of U. Mineral Resources Ore deposits and geochemistry Gold Hill area, Utah. 
21 Balsley, J. K. U.ofU. M.S. Geol. and Ore Dep.-Fish Springs mining district. 
22 Morris, H. T. U.S.G.S. Base Metal Stratigraphy and structure in the Sheeprock Mtns., Cherry 

Creek Quadrangle. 
23 Brady., M. J. B.Y.U. M.S. Thrusting in the Southern Wasatch Mountains, Utah. 
24 Bordine, B. W. B.Y.U. M.S. Paleoecologic studies, Thistle area, Utah County, Utah. 
25 Moussa, M. T. U.ofU. Ph.D. Geology of the Soldier Summit Quadrangle, Utah. 
26 Black, B. A. B.Y.U. M.S. The Nebo Thrust, Southern Wasatch Mountains, Utah. 
27 Howard, J. D. B.Y.U. M.S. Panther Member of the Star Point Formation, Cretaceous. 
28 Wiley, D. U.of U. M.S. Petrographic study of bituminous sandstone, Carbon County. 
29* Byrd, W. D. U.G.M.S. Mineral Resources Appraisal of asphalts of PR Springs. 

Gwynn, J. W. 
30 Brown, H. T. Soil C.S. Hydrogeology Markagunt and Gunnison Plateaus area-Sevier River 

Basin studies. 
31 Weiss, M. P. Ohio S. U. FR Flagstaff Formation, central Utah. 
32* Pratt, A. R. U.G.M.S. Mineral Resources Mineral appraisal of Sevier County. 
33* Maurer, R. E. U.G.M.S. Mineral Resources Mineral appraisal of Sevier County. 
34 Lemmon, D. M. U.S.G.S. Base Metal Geologic Mapping, San Francisco District. 
35 Shroder, J. U.ofU. Lands lides in Utah - Uinta and Wasatch Mtns. and 

Wasatch Plateau. 
36 Conrad, 0. G. U. of Texas Ph.D. Volcanic rocks of western Beaver County, Needles Range 

sequence. 
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Ref. 
No. 

37* 
38* 

39 
40 
41 
42* 
43 

44 
45 
46 

47 

48 

49 

50 

51 

52* 

Investigator 

Whelan, J. A. 
Heylmun, E. B. 

Marzolf, J.E. 
Anderson, J. J. 
Rowley, P. D. 
Doelling, H. H. 
Everett, G. 

Averitt, P. 
Robison, R. A. 
Powers, M. C. 

Williams, P. 

Hamblin, W. K. 

Lawrence, J.C. 

Grose, L. T. 

Ziony, J. I. 

•9 

19 • 
20 

.2 

34 ------

School - Agency 

U.G.M.S. 
U.G.M.S.-U. of U. 

U.C.L.A. 
U. of Texas 
U. of Texas 
U.G.M.S. 
U. of Texas 

U.S.G.S. 
U.ofU. 
Catawba College 

U. of Texas 

B.Y.U. 

U.ofU. 

Colo. S. M. 

U.C.L.A. 

U.G.M.S. and 
U.S. Bur. Mines 
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Purpose Subject 

Mineral Resources Geology and mineral resources of the Star mining district. 
Mineral Resources Stratigraphy and economic geology of the Henry Mtns. 

Basin, Wayne County, Utah. 
Ph.D.? Stratigraphic analysis of Navajo Sandstone in southern Utah 
Ph.D. Geology of northern part of the Markagunt Plateau. 
Ph.D. Geology of Mt. Dutton-Castro Bluff area. 
Mineral Resources Mineral appraisal of Garfield County. 
Ph.D. Geochemistry and petrography of contact metamorphic 

effects of Iron Springs intrusions. 
Regional Mapping Geologic Mapping, Cedar City Quadrangle. 
FR Coal Mapping-Kaiparowits area. 
FR Geomorphology and paleogeography of the Cedar Mesa 

Formation. 
Ph.D.? Regional stratigraphy of the Quichapa Formation 

M.S. 

Ph.D. 

FR for U.S.B.M. 

Ph.D. 

Mineral and 
Water Resources 

(Ignimbrite sequence), south-western Utah. 
Tectonic and volcanic history of the western Grand Canyon, 

Washington County, Utah-Mohave County, Arizona. 
Cretaceous stratigraphy of Tropic Shale and Dakota Sand­

stone-Southern Utah (Escalante and St. George). 
Reconnaissance and economic study of coal resources and 

potential in Kolob, Kanab, and Kaiparowits fields. 
Analysis of systematic jointing in part of the Monument 

Upwarp of southeastern Utah. 
Chemical content of oil field brines. 

29 • 

INDEX MAP JO, 
SUMMER ACTIVITIES 

IN UTAH - 1965 
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UTAH PUBLICATIONS 
This issue of the Quarterly Re­

view is devoted primarily to a com­
pilation of the 1964 publications 
dealing with the Utah mineral in­
dustry. The Utah Geological Survey 
gratefully acknowledges the assis­
tance of the University of Utah En­
gineering Library staff, under the 
direction of Miss Edith Rich, in the 
compilation of the data contained 
herein. It has been our goal to make 
this listing as complete as possible; 
and if the reader is aware of any 
other pertinent publications which 
do not appear in the list below, 
please call them to our attention. 

The 1964 publications are listed 
first by author alphabetically, and 
then by subject classification. For 
this publication the Survey has re­
duced the subject listing to cover 
only those areas of economic consid­
eration. However, a complete index 
of publications, by subject, is on 
open file in the Office of the Sur­
vey, 103 Civil Engineering Building, 
University of Utah, Salt Lake City, 
Utah. 

Bl BtlOCiRAPHY 
Adams, Thomas C. 
Salt migration to the northwest body of 
Great Salt Lake, Utah: Science, v. 143, 
no. 3610, p. 1027-1029, March 6, 1964. 

Aikens, C. Melvin 
Uinta Basin prehistory: in Intermountain 
Assoc. Petroleum Geologists Guidebook, 
13th Ann. Field Conf., p. 17-20, 1964. 

American Geophysical Union, Special 
Committee for the Geophysical and 
Geological Study of the Continent, 
and the U. S. Geological Survey 
Bouguer gravity anomaly map of the 
United States (exclusive of Alaska and 
Hawaii): U. S. Geol. Survey Special 
Map, scale 1:2,500,000, 1964. 

Arnow, Ted 
(1) (Langford, R. H., and Wilson, ~­
T .) Developing a state water plan-a basic 
water-resource data program for Utah: 
Utah Water and Power Board, Coopera­
tive Investigations Report No. 1, 1964. 
(2) (and others) Developing a state 
water plan - ground-water conditions in 
Utah, spring of 1964: Utah Water and 
Power Board, Cooperative Investigations 
Report No. 2, 1964. 

Averitt, Paul 

( 1) Table of post-Cretaceous geologic 
events along the Hurricane Fault, near 
Cedar City, Iron County, Utah: Geol. 
Soc. America Bull., v. 75, no. 9, p. 901-
907, Sept. 1964. 

(2) Upper Tertiary surficial deposits 
near Cedar City, Iron County, Utah: 
Geol. Soc. America Bull., v. 75, no. 1, p. 
37-44, Jan. 1964 

Baker, Arthur A. 

( 1) Geology of the Aspen Grove quad­
rangle, Utah: U. S. Geol. Survey Geol. 
Quadrangle Map GQ-239, scale 1:24,000, 
9 p. text, 1964. 

(2) Geology of the Orem quadrangle, 
Utah: U. S. Geol. Survey Geol. Quad­
rangle Map GQ-241, scale 1:24,000, 6 p. 
text, 1964. 

Bass, N. Wood 

Relationship of crude oils to depositional 
environment of source rocks in the Uin­
ta Basin: in Intermountain Assoc. Petro­
leum Geologists Guidebook, 13th Ann. 
Field Conf., p. 201-206, 1964. 

Bissell, Harold J. 

(1) Ely, Arcturus, and Park City groups 
(Pennsylvania-Permain) in eastern Nev­
ada and western Utah: Am. Assoc. Petro­
leum Geologists Bull., v. 48, no. 5, p. 565-
636, 1964. 

(2) Lithology and petrography of the 
Weber Formation in Utah and Colorado: 
in Intermountain Assoc. Petroleum Geo­
logists Guidebook, 13th Ann. Field Conf., 
p. 67-92, 1964. 

(3) Wasatch fault of the south-central 
Wasatch Mountains: in Utah Geol. So­
ciety Guidebook to the Geology of Utah, 
no. 18, p. 15-30, 1964. 

Bradley, James, and Sweeney, George 

Transportation affects phosphate output: 
Chem. Eng. Prog., v. 60, no. 10, p. 22-25, 
Oct. 1964. 

Bradley, W. H. 

Geology of Green River Formation and 
associated Eocene rocks in southwestern 
Wyoming and adjacent parts of Colorado 
and Utah: U. S. Geol. Survey Prof. Pap­
er 496-A, 1964. 

Brett, Robin, and Yund, R. A. 

Sulfur-rich bornites: Am. Mineralogist, 
v. 49, p. 1084-1098, July-Aug. 1964. 

Brooke, John Percival 

Alteration and trace elements in the San 
Francisco Mountains: Thesis (Ph.D.) , 
Univ. of Utah, 1964. 
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- 1964 
Brooks, David B. 

Replacement of sandstone by dolostone 
at Temple Mountain, Utah: Compass, v. 
41, no. 3, p. 179-192, March 1964. 

Bryner, Clifford G. 

An earth's crust-displacement measuring 
project: in Utah Geol. Soc. Guidebook to 
the Geology of Utah, no. 18, p. 56-60, 
1964. 

Burchell, Paul W. 

Historical development of oil and gas 
production in Utah's Uinta Basin: in In­
termountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Con£., p. 181-
185, 1964. 

Buss, Walter R., and Peterson, Dallas 

The Wasatch fault in Weber and Davis 
Counties, Utah: in Utah Geol. Society 
Guidebook to the Geology of Utah, no. 
18, p. 51-52, 1964. 

Calder, Lloyd 

Geologic aspects of the Strawberry Aque­
duct and associated features-Central 
Utah Project: in Intermountain Assoc. 
Petroleum Geologists Guidebook, 13th 
Ann. Field Conf., p. 59-62, 1964. 

Cannon, Helen L. 

Geochemistry of rocks and related soils 
and vegetation in the Y eHow Cat area, 
Grand County, Utah: U. S. Geol. Sur­
vey Bull. 1176, 1964. 

Carpenter, Carl H., Robinson, Ger­
ald B. Jr., and Bjorklund, Louis J. 

Selected hydrologic data, upper Sevier 
River basin, Utah: U. S. Geol. Survey 
in cooperation with the Utah State En­
gineer, Basic-Data Report No. 8, 1964. 

Cashion, W. B. 

The distribution and quality of oil shale 
in the Green River Formation of the Uin­
ta Basin, Utah-Colorado: U. S. Geol. 
Survey Prof. Paper 501-D, p. D86-D89, 
1964; and in Intermountain Assoc. Petro­
leum Geologists Guidebook, 13th Ann. 
Field Conf., p. 209-212, 1964. 

Chamberlain, C. Kent 

A preliminary study of upper Paleozoic 
trilobites of central Utah: Compass, v. 41, 
no. 4, p. 227-237, May 1964. 

Clark, David L., and Ethington, Ray­
mond L. 

Age of the Roberts Mountains Formation 
(Silurian) in the Great Basin: Geol. 
Soc. America Bull., v. 75, no. 7, p. 677-
682, July 1964. 
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Closs, Darcy, and others 

Cornaptychi from the Permian of Utah: 
Jour. Paleontology, v. 38, no. 5, p. 899-
~03, Sept. 1964. 

Cobban, W. A., and Scott, G. R. 

Multinodose scaphitid cephalapods from 
the lower part of the Pierre Shale and 
equivalent rocks in the conterminous 
United States: U. S. Geol. Survey Prof. 
Paper 483-E, 1964. 

Condie, Kent C. 

Crystallization PO2 of syenite porphyry 
from Navajo Mountain, southern Utah: 
Geol. Soc. America Bull., v. 75, no. 4, p. 
359--362, April 1964. 

Connor, Jon J., and Miesch, Alfred T. 

Analysis of geochemical prospecting data 
from the Rocky Range, Beaver County, 
Utah: U.S. Geol. Survey Prof. Paper 475-
D, p. D-79-D83, 1964. 

Coogan, A. H. 

Early Pennsylvanian history of Ely Ba­
sin, Nevada: Am. Assoc. Petroleum Ge­
ologists Bull. 48, no. 4, p. 487-49.5, April 
1964. 

Cook, Kenneth L. 

(1) (and Berg, Joseph W. Jr.) Principal 
facts for gravity stations along the cen­
tral and southern Wasatch Front, Utah: 
U. S. Geol. Survey Open-File Report No. 
750, 1964. 

(2) Regional gravity survey of the north­
ern Great Salt Lake Desert and adjacent 
areas in Utah, Nevada, and Idaho: Geol. 
Soc. America Bull., v. 75, no. 8, p. 715-
740, Aug. 1964. 

Cordova, Robert M. 

Hydrogeologic reconnaissance of part of 
the headwaters area of the Price River, 
Utah: Utah Geol. and Mineralog. Survey 
Water-Resources Bull. 4, 1964. 

Covington, Robert E. 

(1) A brief history of early mineral ex­
plorations in the Uinta Basin: in Inter­
mountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Conf., p. 1-
16, 1964. 

(2) Bituminous sandstones in the Uinta 
Basin: in Intermountain Assoc. Petro­
leum Geologists Guidebook, 13th Ann. 
Field Conf., p. 227-242, 1964. 

Crosson, Robert Scott 

Regional gravity survey of parts of wes­
tern Millard and Juab Counties, Utah: 
Thesis (M.S.), Univ. of Utah, 1964. 

Curry, H. D. 

Oil content correlation of Green River 
oil shales, Uinta and Piceance Creek 
Basins: in Intermountain Assoc. Petro-
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leum Geologists Guidebook, 13th Ann. 
Field Conf., p. 169-172, 1964. 

Dannenberg, R. 0., Crocker, Laird, 
and Bridges, D. W. 

Expanded investigation of beryllium sol­
vent extraction of Spor Mountain, Utah, 
Ore: U. S. Bur. Mines Rept. Inv. 6469, 
1964. 

Doelling, Hellrnut Hans 

Geology of the northern Lakeside Moun­
tains and the Grassy Mountains and vic­
inity, Tooele and Box Elder Counties, 
Utah: Thesis (Ph.D.), Univ. of Utah, 
1964. 

Everett, Floyd Davis 

Reconnaissance of tellurium resources 
in Arizona, Colorado, New Mexico, and 
Utah: U. S. Bur. Mines Rept. Inv. 6350, 
1964. 

Feth, John H. 

( 1) Review and annotated bibliography 
of ancient lake deposits (Precambrain to 
Pleistocene) in the western states: U S. 
Geol .Survey Bull. 1080, 1964. 

(2) (and others), Chemical composition 
of snow in the northern Sierra Nevada 
and other areas: U. S. Geol. Survey 
Water Supply Paper 1535-J, 1964. 

Fowkes, Elliott, Jay 

Pegmatites of Granite Peak Mountain, 
Tooele County, Utah: Brigham Young 
Univ. Geology Studies, v. 11, p. 97-127, 
Dec. 1964. 

Gardner, Frank J. 

Kaiparowits may have oiler after 43 
years: Oil and Gas Jour., v. 62, no. 9, p. 
75, March 2, 1964. 

Glassett, J. M., and Anderson, B. J. 
The recovery of salts from the waters of 
Great Salt Lake: Univ. of Utah Eng. 
Expt. Station Bull. 128, 1964. 

Goode, Harry D. 

Reconnaissance of water resources of a 
part of western Kane County, Utah: 
Utah Geol. and Mineralog. Survey Wa­
ter-Resources Bull. 5, 1964. 

Hacker, R. N. 
Southwest Utah's geology and oil poten­
tial: World Oil, v. 159, no. 1, p. 81-86, 
July 1964. 

Hahl, D. C., and Langford, R. H. 

Dissolved-mineral inflow to Great Salt 
Lake and chemical characteristics of the 
Salt Lake brine - Part II. Technical re­
port: (prepared by the U. S. Geol. Sur­
vey in cooperation with the College of 
Mines and Mineral Industries, Univ. of 
Utah) Utah Geol. and Mineralog. Sur­
vey Water-Resources Bull. 3, part II, 
1964. 
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Hale, Lyle A., and Van De Graaff, 
Fred R. 

Cretaceous stratigraphy and facies pat­
terns - northeastern Utah and adjacent 
areas: in Intermountain Assoc. Petroleum 
Geologists Guidebook, 13th Ann. Field 
Conf., p. 115-138, 1964. 

Hansen, Steven C. 

Geology of the southwestern part of the 
Randolph quadrangle, Utah-Wyoming: 
Thesis (M.S.), Utah State Univ., 1964. 

Hardman, Elwood 

Regional gravity survey of central Iron 
and Washington Counties, Utah: Thesis 
(M.S.), Univ. of Utah, 1964. 

Henderson, G. V. 

Geology of the north half of Soldier 
Summit quadrangle, Utah: in Intermoun­
tain Assoc. Petroleum Geologists Guide­
book, 13th Ann. Field Conf., p. 157-168, 
1964. 

Hendricks, E. L. 

Compilation of records of surface waters 
of the United States, Oct. 1950 to Sept. 
1960 - Part 9, Colorado River Basin: 
U. S. Geol. Survey Water Supply Paper 
1733, 1964. 

Heylrnun, Edgar B. 

(1) (Cohenour, R. E., and Kayser, R. B.) 
Drilling records for oil and gas in Utah, 
Jan. 1, 1954 - Dec. 31, 1963: Utah Geol. 
and Mineralog. Survey Bull. 74, 1964. 
(2) Shallow oil and gas possibilities in 
east and south-central Utah: Utah Geol. 
and Mineralog. Survey Special Studies 
No. 8, 1964. 

Hintze, Lehi F. 

(1) (and Boardman, Leona) Geologic in­
dex map of Utah, in two parts: Utah 
Geol. and Mineralog. Survey Map 19, 
1964. 

(2) Structural behavior of Utah: in ln­
termountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Conf., p. 41-
46, 1964. 

Hope, E.W., and Kittrick, J. A. 

Surface tension and morphology of hal­
foysite: Am. Mineralogist, v. 49, p. 859-
866, 1964. 

Horton, G. W. 

( 1) Penetration chart of the oil and gas 
fields of the Uinta Basin and the Un­
compahgre Uplift, Utah: in Intermoun­
tain Assoc. Petroleum Geologists Guide­
book, 13th Ann. Field Conf., p. 186, 1964. 

(2) (and Gere, W. C.) Relation of stra­
tigraphy and structure to gas production 
in the San Arroyo and East Canyon 
fields, Utah: in Intermountain Assc. 
Petrole~m Geologists Guidebook, 13th 
Ann. Field Con£., p. 191-195, 1964. 
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Hose, Richard K. 

( 1) Geologic map and sections of ~he 
Cowboy Pass SE quadrangle, Confus10n 
Range, MiUard County, Utah: U. S. Geol. 
Survey Misc. Geol. Inv. Map 1-391, scale 
1:24,000, 1964. 

(2) (and Repenning, C. A.) Geologic 
map and sections of the Cowboy Pass 
SW quadrangle, Confusion Range, Mil­
lard County, Utah: U. S. Geol. Survey 
Misc. Geol. Inv. Map 1-390, scale 1:24,-
000, 1964. 

(3) (and Ziony, J. I.) Geologic map and 
sections of the Gandy NE quadrangle, 
Confusion Range, Millard County, Utah: 
U. S. Geol. Survey Misc. Geol. Inv. Map 
1-376, scale 1:24,000, 1964. 

(4) (and Ziony, J. I.) Geologic map and 
sections of the Gandy SE quadrangle, 
Confusion Range, Millard County, Utah: 
U. S. Geol. Survey Misc. Geol. Inv. Map 
1-393, 1964. 

Imlay, Ralph W. 

Marine Jurassic pelecypods from central 
and southern Utah: U S . Geol. Survey 
Prof. Paper 483-C, 1964. 

Intermountain Association of Petro­
leum Geologists (Sabatka, Edward 
F., editor) 

Guidebook to the geology and mineral 
resources of the Uinta Basin, 13th Ann. 
Field Con£.: Salt Lake City, Utah, 1964. 

Irons, W. V., Hembree, C. H., and 
Phoenix, D. A., and Oakland, G. L. 

Water resources of the Upper Colorado 
River Basin - Basic data: U. S. Geol. 
Survey Prof. Paper 442, 1964. 

Isbell, Edwin B. 

The Rock House-Rainbow field: in In­
termountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Conf ., p. 197-
200, 1964. 

Jedwab, J. 

Degats radiatifs naturels dans des mater­
iaux asphaltiques uraniferes, pt. 2-Bois 
fossile asphaltise de Temple Mountain 
(Utah) (Natural radioactivity damage in 
some uraniferous asphaltic materials, pt. 
2 - Asphaltized fossil wood from Temple 
Mountain, (Utah): Soc. Belge Geologie, 
Paleontologie et Hydrologie Bull., v. 72 
(1963) , no. 3, p. 401-406, 1964. 

John, Edward C. 

Petrology and petrography of the in­
trusive igneous rocks of the Levan area, 
Juab County, Utah: Brigham Young 
Univ., Geology Studies, v. 11, p. 67-96, 
Dec. 1964. 
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Johnson, C. E. 

The Ashley Valley oil field, Uintah 
County, Utah: in Intermountain Assoc. 
Petroleum Geologists Guidebook, 13th 
Ann. Field Conf., p . 187-189, 1964. 

Johnson, Henry S., Jr. 

Alteration of Chinle siltstone and uran­
ium emplacement, Arizona and Utah­
Discussion: Geol. Soc. America Bull., v. 
75, no. 8, p. 775-776, Aug. 1964 

Kayser, Robert Benham 

(1) Petrology of the Nugget-Navajo 
Sandstone at outcrops near Hanna, 
Utah, and Dinosaur National Monument: 
in Intermountain Assoc. Petroleum Geo­
logists Guidebook, 13th Ann. Field Con£., 
p. 105-108, 1964. 

(2) Sedimentary petrology of the Nugget 
Sandstone, northern Utah, western Wyo­
ming, and eastern Idaho: Thesis (M.S.), 
Univ. of Utah, 1964. 

Kerr, Paul F., and Abdel-Gowad, 
A.M. 

Alteration of Chinle Sandstone and 
uranium replacement, Arizona and Utah 
-Reply: Geol. Soc. America Bull., v. 
75, no. 8, p. 777-780, Aug. 1964 

Kilborn, George R. 

New methods of mining and refining 
gilsonite: in Intermountain Assoc Petro­
leum Geologists Guidebook, 13th Ann. 
Field Con£., p. 247-252, 1964. 

King, Duncan L., Jr. 

San Francisco Chemical Company phos­
phate deposit in Uinta Basin: in Inter­
mountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Conf., p. 
259-263, 1964. 

Koch, George S., Jr., Link, Richard 
F., and Hazen, Scott W., Jr. 

Statistical interpretation of sample as­
say data from Mi Vida uranium mine, 
Big Indian district, San Juan County, 
Utah: U. S. Bur. Mines Rept. Inv. 6550, 
1964. 

l{unkel, Robert P. 

( 1) Exploration activity and oil and gas 
development in Utah, Nevada, and Idaho 
since January 1, 1964 (abs.): Am. As­
soc. Petroleum Geologists Bull., v. 48, no. 
11, p. 1882-1883, Nov. 1964. 

(2) Oil and gas developments in Utah 
and Nevada in 1963: Am. Assoc. Petro­
leum Geologists Bull., v. 48, no. 6, p. 970-
977, June 1964. 
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Lander, James F., and Cloud, Wil­
liam K. 

United States Earthquakes, 1962: U. S. 
Coast and Geodetic Survey, 1964. 

Landers, W. S., Gomez, Manuel, and 
Donaven, D. J. 

Bulk density studies on a commercial 
blend of western coking coals: U. S. Bur. 
Mines Rept. Inv. 6502, 1964. 

Lessentine, Ross H. 

Kaiparowits and Black Mesa Basin­
stratigraphic synthesis (abs.): Am. Assoc. 
Petroleum Geologists Bull., v. 48, no. 11, 
p. 1874, Nov. 1964. 

Liese, Homer C. 

A correlative geothermometric mineral 
study: Am. Jour. Sci., v. 262, no. 2, p. 
223-230, Feb. 1964. 

Lindstrom, Philip 

Experience at the Radon uranium mine: 
Mining Eng., v. 16, p. 56-59, Dec. 1964. 

Loman, E. E. 

Application of air and gas drilling in the 
southeastern Uinta Basin and surround­
ing areas: in Intermountain Assoc. Pe­
troleum Geologists Guidebook, 13th Ann. 
Field Con£., p. 207-208, 1964. 

Love, John David 

U raniferous phosphate fake beds of Eo­
cene Age in intennontane basin of Wy­
oming and Utah: U.S. Geol. Survey Prof. 
Paper 474-E. 

Love, S. K. 

Quality of surface waters of the United 
States, 1962, Parts 9-14, Colorado River 
basin to Pacific slope basins in Oregon 
and lower Columbia River Basin: U. S. 
Geol. Survey Water-Supply Paper 1945, 
1964. 

Mabey, Don R., Crittendon, Max D., 
Jr., and others 

Aeromagnetic and generalized geologic 
map of part of north-central Utah: U. S. 
Geol. Survey Geophys. Inv. Map GP-422, 
scale 1:250,000, 1964. 

Mabie, C. P., and Hess, H. D. 

Petrographic study and classification of 
western phosphate ores: U. S. Bur. 
Mines Rept. Inv. 6468, 1964. 
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Marine, I. W., and Price, Don 
':ieology and ground-water resources of 
~he Jordon Valley, Utah: Utah Geol. and 
Mineralog. Survey Water-Resources 
Bull. 7, 1964. 

Markland, Thomas R. 

Subsurface water geology of Spanish 
Fork quadrangle, Utah County, Utah: 
Brigham Young Univ., Geology Studies, 
v. 11, p. 37-65, Dec. 1964. 

Marsell, Ray E. 

(1) Geomorphology of the Uinta Basin­
a brief sketch: in Intermountain Assoc. 
Petroleum Geologists Guidebook, 13th 
Ann. Field Conf., p . 29-40, 1964. 

(2) The Wasatch fault zone in north­
central Utah: in Utah Geol. Society 
Guidebook to the Geology of Utah, no. 18, 
p. 1-14, 1964. 

(3) The Wasatch fault zone in Salt Lake 
County, Utah: in Utah Geol. Society 
Guidebook to the Geology of Utah, no. 
18, p. 31-50, 1964. 

McAnulty, William N., and Levinson, 
Alfred A. 

Rare alkali and beryUium mineralization 
in volcanic tuffs, Honey Comb Hills, 
Juab County, Utah: Econ. Geology, v. 
>9, no. 5, p. 768-774, Aug. 1964. 

Mc Caslin, J. C. 

Rockies area requires much wildcatting 
to find reserves: Oil and Gas Jour., v. 62, 
no. 18, p. 116-120, May 4, 1964. 

McGuiness, C. L. 

Generalized map showing annual runoff 
and productive aquifers in the coter­
minous United States: U. S. Geol. Sur­
vey Hydrol. Inv. Atlas HA-194, scale 
1:5,000,000, 1964. 

Miller, Richard D., and Norrell, 
Geraldine P. 

Analysis of natural gases of the United 
States, 1961: U. S. Bur. Mines Inf. Circ. 
8221 , 1964. 

Montoya, J. W., Bauer, G. S., and 
Wilson, S. R. 

Mineralogical investigation of beryllium­
bearing tuff, Honeycomb Hills, Juab 
County, Utah: U. S . Bur. Mines Rept. 
Inv. 6408, 1964. 

Morris, H. T. 

(1) Geology of the Eureka quadrangle, 
Utah and Juab Counties, Utah: U. S. 
Geol. Survey Bull. 1142-K, map scale 
1:24,000, 1964. 

QUARTERLY REVIEW 

(2) Geology of the Tintic Junction quad­
rangle, Tooele, Juab, and Utah Counties, 
Utah: U. S. Geol. Survey Bull. 1142-L, 
1964. 

(3) (and Shepard, W. M) Evidence for a 
concealed tear fault with large displace­
ment in the central East Tintic Moun­
tains: U. S. Geol. Survey Prof. Paper 
501-C, p. C-19 - C-21, 1964. 

Mower, R. W., and Feltis, R. D. 

Ground-water data, Sevier desert, Utah: 
U. S. Geol. Survey, in cooperation with 
the Utah State Engineer, Basic-Data 
Rept. no. 9, 1964. 

Mudgett, Philip Michael 

Regional gravity survey of parts of Bea­
ver and Millard Counties, Utah: Thesis 
(M.S.), Univ. of Utah, 1964. 

Mullens, Thomas E. 

(1) (and Izett, Glen A.) Geology of the 
Paradise quadrangle, Cache County, 
Utah: U. S. Geol. Survey Bull. 1181-S, 
1964. 

(2) (and Laraway, W. H.) Geology of 
the Devils Slide quadrangle, Morgan and 
Summitt Counties, Utah: U. S. Geol. 
Survey Mineral Inv. Field Studies Map 
MF-290, scale 1:24,000, 1964. 

Murany, Ernest E. 

Wasatch Formation of the Uinta Basin: 
in Intermountain Assoc. Petroleum Geo­
logists Guidebook, 13th Ann. Field Conf. , 
p. 145-156, 1964. 

Nolan, Thomas B. 

Geological Survey research, 1964: U. S.. 
Geol. Survey Prof. Paper 501-A, 1964. 

Nylander, A. F., and Jensen, J. H. 

Magnesium chloride from naturally oc­
curing brines and evaporites: Mining En­
gineering, v. 16, no. 11, p. 64-66, 77, 
Nov. 1964. 

Ohlen, H. R., and McIntyre, L. B. 

Stratigraphy and tectonic features of 
Paradox Basin, Four Corners area (abs.): 
Arn. Assoc. Petroleum Geologists Bull., v. 
48, no. 11, p. 1875-1876, Nov. 1964. 

Osmond, John C. 

(1) Geologic history of site of Uinta 
Basin, Utah (abs.): Am. Assoc. Petro­
leum Geologists Bull., v. 48, no. 11, p. 
1880, Nov. 1964. 

(2) Tectonic history of the Uinta Basin, 
Utah: in Intermountain Assoc. Petroleum 
Geologists Guidebook, 13th Ann. Field 
Conf. , p . 47-58, 1964. 
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Poole, F. G., and Stewart, J. H. 

Chinle Formation and Glen Canyon 
Sandstone in Northeast Utah and North­
west Colorado: in Intermountain Assoc. 
Petroleum Geologists Guidebook, 13th 
Ann. Field Conf., p. 93-104, 1964; also 
published as U. S. Geol. Survey Prof. 
Paper 501-D, p. D30-D39, 1964. 

Praetorius, H. W., and Walker, D. L. 

Exploration and development activity, 
Four Corners area (abs.): Am. Assoc. 
Petroleum Geologists Bull., v. 48, no. 11, 
p. 1883, Nov. 1964. 

Proctor, Paul Dean 

Fringe zone alteration in carbonate rocks, 
north Tintic district, Utah: Econ. Geol., 
v. 59, no. 8, p. 1564-1587, Dec. 1964. 

Pruitt, Robert G., Jr. 

A problem in petroleum leasing - liquid 
vs. semi-solid; in Intermountain Assoc. 
Petroleum Geologists Guidebook, 13th 
Ann. Field Conf ., p. 243-246, 1964. 

Radiocarbon, Volume 6. 

Danger Cave, Tooele County, Wendover 
region: Radiocarbon, v. 6, p. 156-157, 
1964; Promontory Point, Box Elder 
County: Radiocarbon, v. 6, p. 55, 1964,; 
Little Valley, Promontory Point, Box 
Elder County, Little Valley series: Ra­
diocarbon, v. 6, p. 55, 1964. 

Richmond, Gerald M. 

Glaciation of Little Cottonwood and Bells 
Canyon, Wasatch Mountains, Utah: U. S. 
Geol. Survey Prof. Paper 454-D, 1964. 

Rigby, J. Keith 

Some observations on the stratigraphy 
and paleoecology of the Carmel arid Twin 
Creek Formations in the Uinta Moun­
tains: in Intermountain Assoc. Petro­
leum Geologists Guidebook, 13th Ann. 
Field Conf., p . 109-114, 1964. 

Roberts, Phillip Kenneth 

Stratigraphy of the Green River For­
mation, Uinta Basin, Utah: Thesis 
(Ph.D.), Univ. of Utah, 1964. 

Roberts, R. J., and others 
Oquirrh and Phosphoria basins in north­
western Utah, northeastern Nevada, and 
southern Idaho (abs.): Am. Assoc. Pe­
troleum Geologist.s Bull., v. 48, no. 11, p. 
1878-1879, Nov. 1964. 
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Robinson, T. W. 

Phreatophyte research in the western 
states, March 1959 to July 1964: U. S. 
Geol. Survey Circ. 495, 1964. 

Robison, Richard A. 

(1) Cambrian of the Uinta Mountains: 
in Intermountain Assoc. Petroleum Geo­
logists Guidebook, 13th Ann. Field Conf ., 
p. 63-66, 1964. 

(2) Late middle Cambrian faunas from 
western Utah: Jour. Paleontology, v. 38, 
no. 3, p. 510-566, May 1964. 

(3) Middle-upper Cambrian boundary 
in North America: Geol. Soc. America 
Bull., v. 75, no. 10, p . 987-994, Oct. 1964. 

( 4) Progress report on the coal resources 
of southern Utah, 1963: Utah Geol. and 
Mineralog. Survey Special Studies No. 
7, 1964. 

(5) Upper-middle Cambrian stratigra­
phy of western Utah: Geol. Soc. America 
Bull., v. 74, no. 10, p. 995-1010, Oct. 1964. 

Ross, Malcom, and Evans, Howard 
T. Jr. 

Studies of the torbernite minerals (I): 
the crystal structure of abernathyite and 
the structurally related compounds NH4 
(UO~AsO, ), 3H~O and K (HaO) (UO2-
AsO4) 26H~O: Am. Mineralogist, v. 49, 
p . 158-160, Nov.-Dec. 1964. 

Ross, Reuben James, Jr. 

Relations of middle Ordovician time and 
rock units in basin ranges, western Uni­
ted States: Am. Assoc. Petroleum Geo­
logists Bull., v. 48, no. 9, p. 1526-1554, 
Sept. 1964. 

Runcorn, S. K. 

Paleomagnetic results from Precambrian 
sedimentary rocks in the western United 
States: Geol. Soc. America Bull. , v. 74, 
no. 8, p. 687-794, Aug. 1964. 

Schell, Elmer M. 

Coal in the Uinta Basin, Utah: in In­
termountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Con£. , p . 253-
258, 1964. 

Schneider, Michael C. 

Geology of the Pavant Mountains west 
of Richfield, Sevier County, Utah: 
Brigham Young Univ., Geology Studies, 
v. 11, p. 129-139, Dec. 1964. 

Service, Alfred L., and Popoff, C. C. 

Evaluation of the western phosphate in­
dus_try, and its resources, 1-Introductory 
review: U.S. Bur. Mines Rept. Inv. 6485 
1964. ' 

QUARTERLY REVIEW 

Shawe, Daniel R. 

( 1) A late Tertiary low-angle fault in 
western Juab County, Utah: U. S. Geol. 
Survey Prof. Paper 501-B, p. B13-Bl5, 
1964. 

(2) (Mountjoy, Wayne, and Duke, Wal­
ter) Lithium associated with beryllium in 
rhyolitic tuff at Spor Mountain, western 
Juab County, Utah: U. S. Geol. Survey 
Prof. Paper 501-C, p. C86-C87, 1964. 

Sheldon, R. P. 

Paleolatitudinal and paleogeographic 
distribution of phosphorite: U. S. Geol. 
Survey Prof. Paper 501-C, p. C106-Clll , 
1964. 

Smith, John Ward, and Stanfield, 
Kenneth E. 

Oil yields and properties of Green River 
oil shales in Uinta Basin, Utah: in Inter­
mountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Conf ., p. 213-
221, 1964. 

Stringham, Bronson 

Alteration area south of the Horn Sil­
ver Mine, Beaver County, Utah: Utah 
Geol. and Mineralog. Survey Special 
Studies No. 9, 1964. 

Snyder, C. T ., Hardman, George, and 
Zdenek, F. F. 

Pleistocene lakes in the Great Basin: 
U. S. Geol. Survey Misc. Geol. Inv. Map 
I-416, scale 1:1,000,000, 1964. 

Sohns, Harold W. 

A summary of current techniques for 
processing Green River oil shale in Inter­
mountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Con£. , p. 
223-225, 1964. 

Southern Pacific Company 

Minerals for industry , northern Nevada 
and northwestern Utah. 

Spicer, H. C. 

Geothermalgradients and heat flow in the 
Salt Valley anticline , Utah: Boll. Geofisi­
ca Teor. ed Appl., v. 6, no. 23, p. 263-
282, 1964. 

Staatz, Mortimer H., and Carr, Wil­
fred J. 

Geology and mineral deposits of the 
Thomas and Dugway Ranges, Juab and 
Tooele Counties, Utah: U. S. Geol. Sur­
vey Prof. Paper 415 (geol. map 1:31,680), 
1964. 

Stanfield, K. E., Smith, J. W., and 
Trudell, L. G. 

Oil yields of section of Green River oil 
shale in Utah, 1952-1962: U . S. Bur. 
Mines Rept. Inv. 6420, 1964. 
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Stifel, Peter Beekman 

Geology of the Terrace and Hogup 
Mountains, Box Elder County, Utah: 
Thesis (Ph.D.), Univ. of Utah, 1964. 

Stokes, William Lee 

(1) (and Stifel, Peter B.) Color mark­
ings of fossil Gryphaea from the Creta­
ceous of Utah and New Jersey: Jour. 
Paleontology, v. 38, no. 5, p. 889-890, 
Sept. 1964. 

(2) Fossilized stomach contents of a 
Sauropod dinosaur: Science, v. 143, no. 
3606, p. 576-577, Feb. 7, 1964. 

(3) Incised, wind-aligned stream pat­
terns of the Colorado Plateau: Am. Jour. 
Sci., v. 262, p. 808-816, June 1964. 

(4) Southern termination of the Wa­
satch Range: in Utah Geol. Society 
Guidebook to the Geology of Utah, no. 
18, p. 53-55, 1964. 

Stouffer, Stephen Gerald 

Landslides in the Coal Hill area, Kane 
County, Utah: Thesis (M.S.), Univ. of 
Utah, 1964. 

Swain, Frederick M. 

(1) Early Tertiary freshwater ostracoda 
from Colorado, Nevada and Utah and 
their stratigraphic distribution: Jour. 
paleontology, v. 38, no. 2, p. 256-280, 
March 1964. 

(2) Tertiary fresh-water ostracoda of the 
Uinta Basin and related forms from 
southern Wyoming, western Utah, Idaho, 
and Nevada: in Intermountain Assoc. 
Petroleum Geologists Guidebook 13th 
Ann. Field Conf., p. 173-180, 1964. 

Sweeney, G., and Bradley, J. 

Potash minerals big business: Chem. 
Eng., Progr., v. 60, no. 10, p. 19-21, Oct. 
1964. 

Thaden, Robert E., and others 

Geology and ore deposits of the White 
Canyon area, San Juan and Garfield 
Counties, Utah: U S. Geol. Survey Bull. 
1125, 1964 . 

Utah Geological and Mineralogical 
Survey (Crawford, A. L., editor) 

Geology of Salt Lake County: Utah Geol. 
and Mineralog. Survey Bull. 69, 1964. 

United States Geological Survey, in 
cooperation with the Utah Water and 
Power Board and the Utah Geologi­
cal and Mineralogical Survey 

Mineral and water resources of Utah­
prepared for the U . S. Senate Committee 
on Interior and Insular Affairs: Utah 
Geol. and Mineralog. Survey Bull. 73, 
1964. 
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United States Geological Survey Re­
sources Division 

Quality of surface water in Utah, Data 
Release No. 1, Oct. 1962-Sept. 1963: 
Open-file report. 

Utah Geological Society (Marsell, 
R. E., editor) 

Guidebook to the Geology of Utah, no. 
18 The Wasatch Fault zone in north­
ce~tral Utah: Salt Lake City, Utah, 
1964. 

Van Sant, Joel N. 

Refractory clay deposits of Utah: U. S . 
Bur. Mines Info. Gire. 8213, 1964. 

Vaughn, Peter P. 

Vertebrates from the Organ Rock Shale 
of the Cutler Group, Permian of Monu­
ment Valley and vicinity, Utah and Ari­
zona: Jour. Paleontology, v. 38, no. 3, p. 
567-583, May 1964. 

Vlissides, S. D., and Quirin, B. A. 

Oil and gas fields of the United States 
(exclusive of Alaska and Hawaii): U. S. 
Geol. Survey Special Map, scale 1:2,500,-
000, 1964. 

Walker, George W., et al. 

Geology of uranium-bearing veins in the 
conterminous United States: U. S. Geol. 
Survey Prof. Paper 455 A-F (1963), 
1964. 

Wallace, Ronald G. 

Late Cenozoic mass movement along 
part of the Wasatch Plateau, Utah: The­
sis (M.S .) , Ohio State Univ., 1964. 

Walton, Paul T. 

Late Cretaceous and early Paleocene 
conglomerates along the western margin 
of the Uinta Basin: in Intermountain 
Assoc. Petroleum Geologists Guidebook, 
13th Ann. Field Con£., p . 139-144, 1964. 

Weber, Jon N. 

(1) Birth and death of Utah's Lake 
Flagstaff: Earth Science, v. 17, no. 3, p. 
115-119, May-June 1964. 

(2) Carbon-oxygen isotopic composition 
of Flagstaff carbonate rocks and its bear­
ing on the history of Paleocene-Eocene 
Lake Flagstaff of Central Utah: Geo­
chim et Cosmochim. Acta., v. 28, no. 8, 
p. 1219-1242, Aug. 1964. 

QUARTERLY REVIEW 

(3) Oxygen isotope fractionation be­
tween coexisting calcite and dolomite: 
Science, v. 145, no. 3638, p. 1303-1305, 
Sept. 18, 1964. 

Weeks, Alice D., and others 

Grantsite, a new hydrated sodium cal­
cium vanadate from New Mexico, Colo­
rado, and Utah: Am. Mineralogists, v. 
49, no. 11/12, p. 1511-1526, Nov.-Dec. 
1964. 

White, Theodore E. 

The dinosaur quarry: in Intermountain 
Assoc. Petroleum Geologists Guidebook, 
13th Ann. Field Con£., p. 21-28, 1964. 

Williams, Edmund J. 

Geomorphic features and history of the 
,lower part of Logan Canyon, Utah: The­
sis (M.S.), Utah State Univ., 1964. 

Wi1liams, J. Stewart 

(1) The age of the Salt Lake Group in 
Cache Valley, Utah-Idaho: Utah Acad­
emy Sciences, Arts, and Letters Proc., 
v. 41 , pt. II, p. 269-277, 1964. 

(2) (and Taylor, Michael E.) The low­
er Devonian Water Canyon Formation 
of northern Utah: Wyoming Univ. Dept. 
of Geology, Contr. Geology, v. 3, no. 2, 
p. 38-53, 1964. 

Williams, P. L. 

Geology, structure, and uranium deposits 
of the Moab quadrangle, Colorado and 
Utah: U. S. Geol. Survey Misc. Geol. 
Inv. Map 1-360, scale 1:250,000, 1964. 

Wilson, H. M. 

Stepout No. 2 will further evaluate new 
Utah reserve: Oil and Gas Jour., v. 62, 
no. 34, p. 127, Aug. 24, 1964. 

Wilson, M. T., and Thomas, H. E. 
Hydrology and hydrogeology of Navajo 
Lake, Kane County, Utah: U. S. Geol. 
Survey Prof. Paper 417-C, 1964. 

Witkind, Irving J. 

(1) Age of the grabens in southeastern 
Utah: Geol. Soc. America Bull., v. 74, 
no. 2, p. 99-105, Feb. 1964. 

(2) Geology of the Abajo Mountains 
area, San Juan County, Utah: U. S. Geol. 
Survey Prof. Paper 453, 1964. 

Young, Robert G. 

Distribution of uranium deposits in the 
White Canyon-Monument VaHey dis­
trict, Utah-Arizona: Econ. Geology, v. 
59, no . . 5, p. 850-873, Aug. 1964. 
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McGuiness, C. L. 
Mower, R. W. 
Robinson, T. W. 
Southern Pacific Company 
Utah Geol. Survey Bull. 69 
Wilson, M. T. 

Geology, Igneous 

Condie, K. C. 
John, E. C. 

Geology, Isotope 

Weber, J. N., 2, 3 
Radiocarbon 

Geology, Stratigraphic 

Averitt, P., 2 
Baker, A. A., 1 
Bissell, H. J., 1, 2 
Bradley, W. H. 
Calder, L. 
Clark, D. L. 
Cordova, R. M. 
Doelling, H. H. 
Goode, H. D. 
Hale, L.A. 
Hansen, S. C. 
Henderson, G. V. 
Horton, G. W., 1, 2 
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Intermountain Assoc. Petroleum Geo-
logists. 

Isbell, E. B. 
Johnson, H. S. 
Kayser, R. B., 2 
Kerr, P. F. 
Lessentine, R. H. 
Morris, H. T., 1, 2 
Mullens, T. E., 1 
Murany, E. E. 
Ohlen, H. R. 
Rigby, J. K. 
Poole, F. G. 
Richmond, G. M. 
Roberts, P. K. 
Roberts, R. J. 
Robison, R. A., 1, 3, 5 
Ross, R. J. 
Schneider, M. C. 
Staatz, M. H. 
Stifel, P. B. 
Stouffer, S. G. 
Thaden, R. E. 
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Walton, P. T. 
Williams, J. S., 1, 2 
Witkind, I. J., 2 
Young, R. G. 

Geology, Structural 

Averitt, P., 1 
Baker, A. A., 1, 2 
Bissell, H. J ., 3 
Buss, W.R. 
Bryner, C. G. 
Cordova, R. M. 
Doelling, H. H. 
Goode, H. D. 
Hansen, S. C. 
Henderson, G. V. 
Hintze, L. F., 2 
Intermountain Assoc. Petroleum Geo-

logists. 
Mabey, D.R. 
Marsell, R. E., 3 
Morris, H. T., 1, 2, 3 
Mullen, T. E., 1 
Ohlen, H. R. 
Osmond, J.C., 2 
Schneider, M. C. 
Shawe, D. R., 1 
Staatz, M. H. 
Stifel, P. B. 
Stokes, W. L., 4 
Stouffer, S. G. 
Thaden, R. E. 
Utah Geol. Survey Bull. 69 
Utah Geol. Society Guidebook 18 
Wallace, R. G. 
Witkind, I. J., 1, 2 
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Geomorphology 
Marsell, R. E., 1 
Stokes, W. L., 3 
Williams, E. J. 

Geophysics 
American Geophysical Union 
Cook, K. L., 1, 2 
Crosson, R. S. 
Hardman, E. 
Mabey, D.R. 
Mudgett, P. M. 
Runcorn, S. K. 
Sheldon, R. P. 
Spicer, H. C. 

Glaciation 
Richmond, G. M. 
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Grand County 

Cannon, H. L. 
Clark, D. L. 
Horton, G. W., 2 
Love, S. K. 
Spicer, H. C. 
Sweeney, G. 
Weeks, A. D. 

Iron County 

Averitt, P. 1, 2 
Hardman, E. 

Juab County 

Bissell, H. J ., 3 
Crosson, R. S. 
Dannenberg, R. C. 
Hope, E.W. 
John, E. C. 
McAnulty, W. N. 
Montoya, J. W. 
Morris, 1, 2, 3 
Shawe, D. R., 1, 2 
Staatz, M. H. 

Kaiparowits Basin 

Gardner, F. J. 
Lessentine, R. H. 
McCaslin, J. C. 
Robinson, R. A., 4 
Wilson, H. M. 

Kane County 

Stouffer, S. G. 
Wilson, M. T. 

Maps 

American Geophysical Union 
Baker, A. A., 1 
Hintze ,L. F., 1 
Hose, R. K., 1, 2, 3, 4 
Mabey, D.R. 
Mullens, T. E., 2 
McGuiness, C. L. 
Richmond, G. M. 
Staatz, M. H. 
Williams, P. L. 
Witkind, I. J., 2 

QUARTERLY REVIEW 

Millard County 

Crosson, R. S. 
Hose, R. K., 1, 2, 3, 4 
Mudgett, P. M. 

Morgan County 

Mullens, T. E., 2 

Paleontology 

Chamberlain, C. K. 
Closs, D. 
Cobban, W. A. 
Imlay, R. W. 
Robinson, R. A., 2, 3 
Stokes, W. L., 1, 2 
Swain, F. M., 1, 2 
Utah Geol. Survey Bull. 69 
Vaughn, P. P. 
White, T. E. 

Paradox Basin 

Ohlen, H. R. 

Rich County 

Hansen, S. C. 

Salt Lake County 

Richmond, G. M. 
Marine, I. W. 
Utah Geol. Survey Bull. 69 

San Juan County 

Koch, G. S. 
Lindstrom, P. 
McCaslin, J. C. 
Praetorius, H. W. 
Thaden, R. E. 
Vaughn, P. P. 
Vlissides, S. D. 
Witkind, I. J., 1 
Young, R. G. 

Sevier County 

Schneider, M. C. 

Summit County 

Mullens, T. E., 2 

Tooele County 

Doelling, H. H. 
Fowkes, E. J. 
Morris, H. T., 2 
Staatz, M. H. 
Sweeney, G. 

Uinta Basin 

Aikens, C. M. 
Bass, N. W. 
Bissell, H. J., 2 
Burchell, P. W. 
Cashion, W. B. 
Covington, R. E., 1, 2 
Curry, H. D. 
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Intennountain Assoc. Petroleum Geo-
logists 

Love, J. D. 
Marsell, R. E.., 1 
Murany, E. E. 
Osmond, J. C., 1, 2 
Poole, F. G. 
Rigby, J. K. 
Roberts, P. K. 
Schell, E. M. 
Stanfield, K. E. 
Swain, F. M., 1, 2 
Vlissides, S. D. 
Walton, P. T. 

Uinta Mountains 

Robison, R. A., 1 
Runcorn, S. K. 

Uintah County 

Isbell, F. B. 
Johnson, C. E. 
Kayser, R. B., 1, 2 
King, D. L. 
White, T. E. 

Utah County 

Baker, A. A., 1, 2 
Bissell, H. J ., 3 
Closs, D. 
Henderson, G. V. 
Markland, T. R. 
Marsell, R. E., 3 
Morris, H. T., 1, 2 
Proctor, P. D. 

Wasatch County 

Baker, A. A., 1 
Calder, L. 
Henderson, G. V. 

Wasatch Fault 

Bissell, H. J., 3 
Bryner, C. G. 
Buss, W.R. 
Marsell, R. E., 2, 3 
Utah Geol. Survey Bull. 69 
Utah Geol. Society Guidebook 18 

Wasatch Mountains 
Cook, K. L., 1 
Stokes, W. L., 4 
U tab Geol. Survey Bull. 69 
Utah Geol. Society Guidebook, 18 

Wasatch Plateau 
Swain, F. M., 1 
Wallace, R. G. 
Weber, J. N., 1, 2, 3 

Washington County 
Hardman, E.. 

Weber County 

Buss, W.R. 
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RECENT PUBLICATIONS 
Since February the following pub­

lications have been printed and are 
available from the Utah Geological 
Survey, 103 Civil Engineering Build­
ing, University of Utah, Salt Lake 
City, Utah. 

Map 19-Geologic Map Index of Utah 
by Lehi F. Hintze and Leona Board­
man. Compiled by Dr. Lehi F. Hintze, 
this index, published in 2 sheets, 
s upersedes the outdated Boardman 
map. Not sold separately, Sheet I 
contains numbered outlines and ref­
erences for maps on sca les of 1 :250,-
000 to 1 :2,500,000. Sheet II contains 
those maps on sca les of 1 :600 to 1: 
250,000. Price $1.00 per set. 

Bulletin 7 4 - Drilling Records for Oil 
and Gas in Utah, Jan. 1, 1954 - Dec. 
31, 1963, by E. B. Heylmun, R. E. 
Cohenour, and R. B. Kayser. Con­
taining 528 pages, this bulletin sup­
plements Bulletin 50 - Drilling Rec­
ords for Oil and Gas in Utah, 1955. 
Price $5.00 ( or a set of two, Bulletin 
50 and Bulletin 74, for only $7.50). 

Special Studies 11 - Engineering Im­
plications and Geology, Hall of Jus­
tice Excavation, Salt Lake City, Utah, 
by J. C. Osmond, W. P. Hewitt, and 
R. Van Horn. 36 pages, 13 illustra­
tions. Price $1.25. 

Water-Resources Bulletin 6 - Evapor­
ation Studies, Great Salt Lake, by 
D. R. Dickson, E. L. Peck, and C. Mc­
Collum, Jr. 36 pages, 14 illustrations, 
Price $2.50. 

Water Resources Bulletin 7 - Geology 
and Ground Water Resources of the 
Jordan Valley, (Salt Lake Metropoli­
tan Area ) , by I. W. Marine and D. 
Price. 68 pages, 47 illustrations. 
Price $3.00. 

IN PRESS 
Special Studies 10 - Foundation 
Characteristics of Sediments, Salt 
Lake Metropolitan Area, by Richard 
A. Bauman. This bulletin was com­
piled from foundation records with 
the cooperation of Salt Lake's civil 
engineers and architects. 40 pages, 
6 illustrations. 

Special Studies 12- Hydrothermal Al­
teration and Mineralization in the 
Staats Mine and Blawn Mountain 
Areas, Central Wah Wah Range, 
Beaver County, Utah, by James A. 
Whelan. This study centers around 
an area that is potentially important 
for its highly kaolinitized, and aluni­
tized mineralization. In the past it 
has yielded a minor production of 
fluorte and uranium ores. 

QUARTERLY REVIEW May, 1965 

LE<ilSLA TION AFFECTING THE 
MINERAL IND·USTRY 

The 1965 biennial legislature of Utah convened January 11, and ad­
journed March 11, 1965. In the interim it passed the following bills of 
interest to the mineral industries: 

SB 3 implementing the freeport constitutional amendment approved 
by Utah voters last fall. 

SB 80 to exempt fuel made from bituminous sand from State Motor 
Fuel Tax. 

SB 107 to exempt from royalty payment the first 200,000 barrels of 
oil commercially produced from oil shale on state lands. 

SB 127 to correct a title defect concerning mineral rights and removing 
necessity of periodic filing to protect rights. 

SB 139 permitting use of oversize trucks on designated highways to 
assist in development of phosphate industry in eastern Utah. 

SB 144 requiring operator of oil and gas operational units to collect 
ad valorem taxes from fractional interest holders. 

HB 16 creating a State Industrial Promotion Commission and ap­
propriating $500,000 for its operation. 

HB 27 authorizing counties to establish and finance resource devel­
lopment committees. 

HB 68 increasing the present 4% rate for the franchise tax to 6% on 
incomes after December 31, 1964. Originally, the Governor 
had proposed elimination of the deductibility of federal in­
come taxes, which was considered to be equivalent to a new 
rate of 7%. This procedure was thought to be rigid, not per­
mitting a lower rate if one were possible. Also it was thought 
that disallowance without a rate change might be confusing 
to future legislatures in comparing Utah's rate to rates in other 
states. The legislature accordingly adopted a rate change 
policy. 

HB 81 increasing the individual income tax. Old rates were 1 % of 
first $1,000 of taxable income, progressing by an additional 1 % 
in steps of $1,000 up to 5% on income above $4,000. New rates 
start at 2% on first $1,000 and proceed to a new high of 
6½ % on incomes in excess of $5,000. New rates are effective 
on income after December 31, 1964 and the Utah State Tax 
Commission has announced higher withholding rates. 
A little "Hoover Commission" measure was also passed to 
review government operations. 

RARE METALS 
(Continued from page 1) 

ide is 0.21 % in the Henry Moun­
tains area. The concentration of 
hafnium in some deposits is high. 
The report suggests that there 
might be commercial concentrations 
of other rare metals in the sixteen 
known deposits. 

The possibilities of finding addi­
tional heavy mineral deposits in 
Utah should be excellent, as Creta­
ceous sandstones crop out over wide 
portions of northeastern, eastern, 
and southern Utah. 

EHRHORN TO HEAD 
MINING ENGINEERS 

The Utah Geological Survey joins 
with mining men everywhere in ex­
tending their congratulations to 
Jack M. Ehrhorn, newly elected 
President of -the Society of Mining 
Engineers. This new position cul­
minates a long history of active par­
ticipation in the western mining 
industry and the Society of Mining 
Engineers. 

The Survey is especially proud 
of Jack Ehrhorn, for he also serves 
as Chairman of the Survey's Advis­
ory Board. 




