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ABSTRACT

This bibliography was compiled by selecting 580 references from the Bibliographic
Information Data Base of the Department of Energy's (DOE) National Uranium Resource
Evaluation (NURE) Program. This data base and five others have been created by the
Ecological Sciences Information Center to provide technical computer-retrievable data on
various aspects of the nation’s uranium resources. All fields of uranivm geology are within the
defined scope of the project, as are aerial surveying procedures, uranium reserves and
resources, and universally applied uranium resecarch. References used by DOE-NURE
contractors in completing their aerial reconnaissance survey reports have been included at
the request of the Grand Junction Office, DOE. The following indexes are provided to aid the
user in locating reference of interest: author, keyword, geographic location, quadrangie
name, geoformational index, and taxonomic name.



PREFACE

The National Uranium Resource Evaluation (NURE) Program of the Department of Energy
(DOE) consists of two key clements: (1) the search for and evaluation of uranium deposits in the United
States and (2) the development of improved assessment, exploration, and production methods. The
Ecological Sciences Information Center (ESIC). Information Center Complex, Information Division,
Oak Ridge National Laboratory, provides information support to the NURE project and is part of a
large-scale computer-oriented system called the Grand Junction Office Information System. The
purpose of the system is to facilitate the storage, compilation, synthesis, and extraction of NURE data.
ESIC has the responsibility of building six data bases for NURE: each concains unique information, but
all have a cross-referencing capability which allows for thorough data extraction. A briefdescription of
the six files is presented below:

1. Bibliographic Information File—Includes dccuments on the geology of uranium deposits and aenial
reconnaissance methods; reference. {rom the bibliographic file have been compbileg in this
bibliography.

2. Quadrangle File—Describes geog: aphic, acrial reconnaissance, and planning data of the 621
quadrangles being surveyed in the inited States.

3. Contracior Report File—Gives 1::¢ radiometnic data ob*zined from the aenal reconnaissance
missions and summarizes the techniques utilized by the NURE contractors.

4. Uranium Mines File— Denotes the geographic location and mine property number of over 5000
uranium mines in the United States.

S. Geounits File —~Summarizes lithology of all icrma‘ions encountered in quadrangles surveyed by
NURE contractors

6. Numeric File—Catalogs references to existirg fure; of geographically indexed information
pertaining to geology, spectrography, and other Ni’ 2E-related interests,

This bibliography represents the first of a szries of “yublications to be compiled by ESIC for the
NURE program. It consists of 580 abstracted refsrenc.: :-ating from 1905 10 1977. Major emphasis has
been placed on uranium geology, encompassing de; sition, origin of ore deposits, ore controls,
lithology, petrology, and prospecting Other subi it areas included are acrial reconnaissance
techniques; uranium reserves and resources of the L: =d States, Brazil, and Australia; and laboratory
research or universally applied studies involving the :cochemistry and chemical analyses of uranium.
Although most of the literature is related to uraninr. : ovvedocuments pertaining to the general geology
of important regions have beer. included.

Whenever possible, geographic information n.: the arcus studied is presented. The state, county,
section, township, range, and 15- or 7'-minute quadrungle are generally designated. The study areas are
then categorized into onedegree by two-degree National Topographic Map Series (NTMS)
quadrangies and migned' a four-digit number (desigisied by the Bendix Field Enginv.cring
Corporation). This combination enabies the user to obiwin alt data on a particular geographic loation.
Geologic formations, mines, claims, rivers, and regional structures jocated near a specific research site
arc named if they are applicable 1o the research.
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References cited in the Grand Junction Office contractor reports on aerial radiometric
teconnaissance surveys have also been abstracted and included when possible. The literature is sorted by
subject category as listad in the Contents and isarranged alphabetically by author. Indexesare provided
for the purpose of simplifying scarch techniques and reducing the time for obtaining materal on a select
subject. The following indexes begin on page 193: author. keyword, geographic location, quadrangle
name, geoformational index, and taxonomic name.

Because of certain computer-printing limitations, various methods are utilized to indicate
subscripts and superscripts:

1. 10(E+3) or W(E~3) stands for 10’ or 10”’ respectively
2. U308 designates U ;On

3. U 235 means *’U

4. X2 indicates X*

All the published literature references are contained in the NU RE Pibliographic Data Base and are
available for searching upon submission of specific requests. Tke services of ESIC are free to all DOE-
funded researchers. All inquiries for information services should be addressed to0:

National Uranit:m Resource Evaluation Program
Ecological Sciences Information Center
Oak Ridge National Laboratory
P.O. Box X, Building 2023
Oak Ridge. TN 37830

Phone: (615) 483-%611, Exi. 3-6524 or 3-6173
FTS 3506524 or 850-6(73
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SAMPLE REFERENCE

A - Subject Category F - Publication Description
B - Record Number (of reference) G - Publication Date

C - Author H - Abstract

D - Corporate Author 1 - Abstractor’s Initials

E - Title J - Comments

(A) MAPPING, SURVEYING, AND LOCATION OF DEPOSITS
(B) (149)
(O) (D) Otsen, J. C., USGS, Lakewood, Co.

(E) (F) (G) Uranium Deposits in the Cochetopa District, Colorado, in Relation to the Oligocene
Erosion Surface. USGS Open File Report 76-222, 13 pp. (1976)
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(H) The principal uranium deposit in the Cochetopa district, at the Los Ochos mine, is in
Junction Creck Sandstone, Morrison Formation. and Precambrian rocks. The deposit is
localized just beneath the restored position of the old land surface that was buried by
Oligocene volcanic rocks and has since been eroded away near the mine. Contours drawn
on this ancient surface show the position of the paleovilley of the ancestral Cochetopa
Creek, which flowed northward through the district siightly east of its present position.
The Los Ochos uranium deposit is in the Los Ochos fault zone near the point where it is
crossed by the pre-volcanism Cochetopa paleovalley. This localization sugges:s the
possibility that the fault zone provided the conditions favorable for deposition of uranium
from ground waters moving through overlying volcanic rocks and down the ancient

(1) paleovalley on the pre-Oligocene unconformity. (Auth)

'
r.
E B
!',
}
f
¢

(J) This report is based on a talk given at the USCS "'ranium and Thorium Research and
Resource Conference held December 8-10, 1975, at Golden, Colorado.
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GEOLOGY AND MINERALOGY

<>

Kendall., E.W.. University
Graduate Division, Department of
Geology, Berkeley, CA

Trezd Orcbodies of the Section 27 Mine,
Ambrosia Lake Uranium District, New
Mexico. G10-936-2, 73 pp. (1972)

of California,

The twend ore comsists of flattened, clongate,
cllipsoidal masses of Westwater Canyon sandstone,
whose pore space has been filled with ore phases.
Field rclations and isotope studics have restricted
the age of ore formation to some time between
host-sediment deposition (late Jurassic) and
mid-Cretacecus.  Moving from south to north
across the ore trend there is a general increase n
size and grade of successive ore pods. along with a
rise in stratigraphic position. The orebodies
represent a slowly migrating reaction zone in which
phases are destroyed by oxidation and dissolution
at the southern (up dip) edge and arc reprecipitated
at the north side edge of the ore trend. The ore
consists principally of pyrite. calcite, and a
submicroscopic mixture of humic material and the
uranium silicate, coffinite. Vanadium and sclenium
phases and an amorphous molybdenum sulfide,
jordisite. are also associated with the orcbodies.
Pyrite-bearing sands surround the ore, and iron
oxides are absent for hundreds of feet from ore.
Calcite of a definite trend-ore age is present at the
north side of the ore trend and appears to have
been destroyed in the central and southern
portions. Except for quartz being etched in ore and
overgrown outside. the degree of alteration of host
rock silicates shows no marked relationship to ore.
{AuthyPAG)

<2>

Humphreys, M., and G.M. Friedman;
Rensselacr Polytechnic Institute,
Department of Geology, Troy, NY

Radioactive Trace Elements in Upper

Devonian Clastic Rocks, North-Ceatral
Pennsylvania. AT-3982. 12 pp. (1972)

Local concentrations of uranium occur in
north-central Pennsylvania. The dominant
lithofacies cncountered in  this region may be
interpreted as  representing meandering  stream
channels and associated overbank deposits. The
uranium concentrates at the base of gray.
crossbedded channels or sheet sands. Coalified
wood fragments and iocal concentrations of
malachite occur in close association with the
uranium deposits. Sampling on a regional basis
confirms observations that the uranium deposits
occur at preferred  stratigraphic levels, whereas the
rock above and below these levels is relatively
barren of uranium (Auth)

<3>

Jensen, M.L.. Yale University,
of Economic Geology, New Haven. CT

Sulfur Isotopes and the Origin of
Sandstone-Type Uraniom Deposits.
Economic Geology, 53. 598-616. (1958)

Laboratory

An isotopic study of sulfidle minerals associated
with sandstone-type uranium deposits of the
Colorado Platcau and Wyoming indicates S 32 §
34 ratios of these 57 samples varying between 2193
to 23.32. The majo:ity. however. exhibit ratios that
are highly enriched in the lighter isotope compared
to the ratio of primordial sulfur that is assumed to
be similar in ratio 1o meteoritic troilites, which vary
in ratio from 2218 to 22.24. The samples are
predominantly pyrite and marcasite. but
chalcopyrite, covellite. and bornite are included.
even though the sulfidc mincral species appears to
have no relationship to the specific ratio obtained.
There is, furthermore. no indication of a difference
between ratios obuined from sulfides collecied
within uranium orc sones in comparison to rtatios
of sulfides occurring in cither adjacent or distant
barren uranium ground. The formations (Triassic
to Eocene) from which the samples were coliccied
have no obvious corrciation with the ratios, nor
does the presencc or absence of lignitic, woody, or
other carbonaccous matter show any corrclation
with the ratios, The relatively broad spread of these
high ratio values, especially of those sampies
collected from one deposit. is very suggestive of
hydrogen sulfidec derived from anerobic bacteria. I
is  suggested that sulfatc  waters in  Mesoroic
sedimecrts of the Colorado Platcau arca  were
reduced v ancrobic bacteria to hydrogen suifide



when  these waters  encountered  carbonaceous-rich
zones that provided an environment and energy
source for the bacteria. The hydrogen sulfide may
have remained where formed or may have migrated
tc locakes barren of carbonaceous matter. but most
likely did both. At a later date. abcut 60 to 75
million years ago. ore solutions moving through
these more porous und permeable channels
encountered the very cffective reducing agent of
hydrogen sulfide which brougit about the
concentration of uranium through precipitation of
the soluble uranyl ions to relatively insoluble UQ2.
At the same time iron sulfate was precipitated as
relatively insoluble sulfides. (Auth)

<4>

Stuckey, J.L.: North Carolina Department
o1 Conservation and Development,
Raleigh, NC

North Carolina: Its Geology and Mineral
Resources. North Carolina State
University Print Shop. Raleigh. North
Carolina, 550 pp. (1965. May)

The six chapters of the comprehensive report on
the geology. geography and mincral resources of
North Carolina takes an in-depth look at North
Carolina’s natural setting. physiography. geologic.
topographic and physical history, as well as the
increasing importance of its mineral resources. vhe
history of the development of geology in North
Carolina is also studied. emphasizing the work of
numerous contributors in the field. (MBW)

<5>

Chenoweth, W.L. (Comp.). E.H. Baluz, Jr.
(Comp.). S.W. (Comp.) West, and C.T.
(Comp.) Smith; AEC. Resource Potential
Division, Grand Junction, CO

Road Log from Cortez, Colorado to
Gallup, New Mexico, Rosd Log from
Gellup, New Mexico to Abbuquerque, New
Mexico, Road Log from Albuquerque,
New Mexico to the Ojo del Espiritu Santo
Grant, New Mexico, Stratigraphic
Relationships and Nomenclsture Chart,
Stnatigraphic Sections, Comments on
Points of Interest. Report 082172, 30 pp.
(1972, August)

Three road logs, s'ratigraphic sections, general

t

geology. points of interest. history of the area. and
other comments were compiled for the United
States Uranium Tour Guidebour. The tour
followed the 24th International Geological
Congress held September 11-23. 1972. (PAG)

<6>

Craig. L.C.. C.N. Holmes. R.A. Cadigan.
V... Freeman, T.E. Mullens. and G.W.
Weir; USGS. Washington. DC

Stnatigraphy of the Morrison and Relawed
Formations, Colorado Platcan Region, a
Preliminary Report. USGS Bulletin
1009-E. (pp. 125-168): TEI-180. 64 pp.
(1955)

Three subdivisions of the Jurassic rocks of the
Colorado Platcau region are: the Glen Canyon
group, mainly colian and fluvial sedimentary rocks:
the San Rafael group. marine and marginal marine
sedimentary rocks; and the Momison formation,
fluvial and lacustrine sedimentary rocks. In central
and eastern Colorado the Momson formation has
not been differentiated into members. In eastern
Utah, northeastern Arizcna. northwestern New
Mexico, and in part of western Colorado, the
Morrison may be divided into a lower part and an
upper part; cach part has two members which are
differentiated on a lithologic basis. Most of the
carnotite deposits of the Morrison formation are in
the Salt Wash member. They are found entirely
within the sandstone and mudstone facies of the
Salt Wash member. Lithofacies studies have
delimited an 2rca  relatively favorable for the
occurrence of ore within the area of this facies.
Most of thc camotite deposits occur in areas where
sandstones of the Salt Wash are rclatively
well-sorted and probably have a relatively high
permeability. The resultants of dip directions of
cross-laminac in the sandstones of the Salt Wash
and the trends of ore “rolls” show similar radial
patterns and may indicate that the shaper of
camotite deposits were influencad by primary
sedimentary sinatures; however, the ore deposits
show little detailed control by sedimentary
structures, for in many places the ore cuts across
the bedding and lamination. Three distinct possibe
sources for the uranium of the carnotite deposits
may be postulated: 1) the rocks of the source area
of the Sait Wash member of the Morrison
formation, 2) a post-Salt Wash hydrothermal
source in the Colorado Platcau region, and 1)
disseminations in  post-Salt Wash  sedimsntary
rocks. (AuthXPAG)



The title of USGS-TEL-180 published in
1951 s “Prehiminary Report on the
Stratigraphy  of the Morrison
Formations of the Colorado Plateau

Region™

and Rclated

<I>

Klepper. M.R.. and D.G. Wyant: USGS.
Washington, DC

Notes on the Geology of Uranium. USGS
Bullctin 1046-F. (pp. 87-148). (1957)

The report attempls to synthesize the great volume
of nformation on the geology of individual
deposits  and types of deposits.  geochemistry,
distribution. and features that may be important in
scarching for and appraising uranium deposits. The
report deals with processes that concentrate
uranium: describes types of uranium deposits: and
discusses the clustening of uramum deposits within
provinces. and provides some clues for prospecting
: d appraisal. (AuthXPAG)

<82

Gangloff. A.. Commission dEncrgic
Atomique. Dirccuion des Productions.
Fontenay-aux-Roscs. France

Notes Sommaires sur la Geologic des
Principaux Districts Uraniferes Etudies
par ta CEA. In Proceedings of a Pancl on
Uiranium Exploration Geology., held in
Vienna, Austria, Apal 13-17.1970.

Intcrnational Atomic Encrgy Ageoncy

Publications, Vienna. Austria. (pp.

77-105). 386 pp.. IAFEA-PL-391 I6. (pp.
77-108). 386 pp. (1970. October)

Major  characteristics  of  uranium  deposits  of  the
vein type and deposits located in sedimentary rocks
and the theories as to the genesis of the deposits are
presented. When  prospecting  for  uranium  in s
scedimentary medium.  atteniion should be pad 10
the fact that workahle deposits may be found in
unusual geological contexts. Such s the case with
the Bakouma depost in the  Central  African
Republic. There the ore bodies arc formed from o
linc argilo-silico-phosphate  Palcocenc  matcniaf
liling the fossil karsts in protcroszoic  dolomites.
The uranium s present in the tetravalent statc 0
carhonated  fluorapatitc  nctwork  comprimng  as
much as 507, of the sediment. The origin of this
mincralization  is sl something  of a pusie.

‘ad

{AuthuPAG)

<9>

Soremyen. H.: Unwnversity ot
Institute of Petrology . Copenhagen.
Denmark

Copenhagen.

Low-Grade Uranmum Deposits in  Agpaitc
Nepheline Syenites., South Greenland |In
Proceedings of a Pancl on Uranium
Exploration Geology . hekd n Vienna,
Austria.  April  13-17. 1970
Atomic Encrgy Agency Publications,
Vienna. Austria. (pp. IS1-159). 3X6 pp..
IAEA-PL-391 22 (pp. I51-159). 3%6 pp
{1970, October)

Intcrnational

The htest major intrusion  in the  Precambran
Gardar  alkalinc igncous  province in south
Greenland v the himausvay mavd which . made
up mamby of agpatc nephehne wenites. Fhe Latest
members . of  the  mtrusion, lupavnte nephehine
sweaites. are localh eneched in U wd The Three
main - nypey of  deposits are  distingushed: ()
steenstrupine . and monezite rhabdophanie  in
analcime-natrohite  cich  hine-grained  lujarrites
wanout cudmbic: 200600 ppm . 200-2000 ppm
Th: () steensirupice. monasvue thabdophanmite snd
thorite 1 medwum- @ Goac-gramned  lujasrtes  and
their  contact-metasomaticaliv - altered  finc-grained
luyperrites and  kavas ol the root of the ntresion,
100-3000 ppme U and SO-13000 ppm Th: and (3) Lite
hvdrothermal  veins associated  with  the  lupavrtes
wiich are canched in U, Th, Reo Be, Nb. 1 cre,
but arc of himied convtent. Minerilsed tractures alvo
occur and  around  hmaussag  and  other Gardar
intrusions. hut arc ot of any cconomic nierest
(Auth)

a8 1)

Supamicic. P.N Comivion Ngaenal  de
Fnergu Atemica, Bucnos Aires, Argenting

Generales
Yacimientos
Sedimentario en s

Conceptos Geostructurales
Sobre la Distribucion de los
Uraniferos con Control
Argentina y Posible Aplicacion de los
Mismos en el Resto de Sudamerica. In
Proceedings of a Pancl or Usonium
Fxploration Geology. held in Vienna.
Austnia.  Apnib 1317, 1970,
Atomic Encrgy Agency Publications,
Vienni. Austria. (pp. 208-216), 3%6 pp .

intcrnational
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1AEA-PL-391 24, (pp.
(1970, October)

205-216}. 386 pp.

From the ecxpenence gained within  Argentine
temitory, it would scem that many of the principal
uraniuin deposits of the stratiform type contained
in sedim-atary rocks are very closely linked with
the presence, in ther vicinity, of large pencplained
areas in which fertile rocks outcrop. The genesis of
these deposits must in principle have cntailed {apart
from fulfillment of the conditions necessary for the
host rock to permit uranium concentration,
precipitation, and so on) leaching of the uranium,
starting in the source areas; these arers are in fact
the peneplains referred to above, after exposure to
degradation, weathering, and so on, for lengthy
periods. Since some of the geological events playing
a part in the above-mentioned geomorphological
configurations arc common to the whole of South
America which is also true in certain instances of
the composition of the terrain - it is felt that the
Argentine experience oculd be extrapolated beyond
the geographical bounds of the country and be
applicd in prospection for uranium-bearing
deposits in other parts of the continent. In this
connection, and after selection of scdimentary
formations with characteristics such as io make
them favorable hosts, it is suggested that a rcgional
analysis be made to ascertain the presence of
neighboring  peneplains  that  have teen <learly
defined at any particular stage of their gevlogical
history. On the basis of the existing data on
uranium duposits i Areentine territory, the most
important formations could be those arising late in
the Pre-Cambrian, Middle Devonian, Middle
Permian, end of the Triassic and beginning of the
Tertiary periods. However, one should not
disregard other diastropltic stages, such as those
which cither locally or regionally may have been
highly active, thereby permitting  development of
extensive peneplain areas. (Auth)

<1
Gabelman, J.W.; AEC, Washington, DC

Metallotectonic Control of Uranium
Distribution. In Proceedings of a Panel on
Uranium Exploration Geology, held in
Vienna, Austria, April 13-17, 1970.

International Atomic Energy Agency

Publications, Vienna, Austria, (pp.

187-204), 386 pp.. IAEA-PL-391/15, (pp.
187-204), 386 pp. (1970, October)

Zoning of particular metal deposits around

alteration centres distinguishes mincral districts  of
certain  ranges of mincralization temperature.
Grouping of similar districts into adjacent Jincar
rcgional zones arranged in  temperature-paragenctic
sequence establishes regional zoning and a
mincralization  temperature-intensity  gradient
oriented across the ;ones. The mineral zones are
correlative and coextensive with zones of
deformation intewsity for both compressional
(orogenic) and tersional (taphrogenic) phases of
tectonic  activity in  circumcontinental mobile  belts.
Mincralization intensity gradizents match
deformation intensity gradients. Therefore. cach
phase of the tectonic cycle is considered capable of
generating a concurrent or somewhat later
mincralization cycle. The frictional heat of shallow
orogeny is believed vcapable of concerting all
available ground fluids into hydrothermal fluids
that can leach, mobilize. and redistribute clements
according tc their temperature  stability. thus
producing regional zones. Taphrogeny. which
occurs dominantly in  hinterlands from which
low-temperature clements have been flushed.
involves deep faults that may tap the mantke and
irtroduce new clements. including those of low
temperature stability. Uranium s most stablilized
in lowest temperature environmerts and thus secks
a regional zonal position at the extreme foreland
end of mincralization gradients of either type. The
consistency of this relation. in mobile belts
throughout the Americas, justifies its extension to
mobile belts of any age throughout the world to
allow prediction of most uraniferous regions.
Metallotectonics of the [Iberian peniasula,
interpreted for the irst time. indicate that uranium
has migrated to the Ilowest temperature
environments possible in the central Meseta where
it exists in Tertiary deposits. Without metallogenic
data, the optimum regional positions for uranium
in the rest of the world are pruedicted from tectonic
analysis of mobile belts. Regions most favorable by
this method include the world's most significant
uranium districts. (Auth)

<12>
Harshman, E.N.; USGS, Denver, CO

Uranium Ore Rolls in the United States.

In Proceedings of a Panel on Uranium
Exploration Geology, held in Vienna,
Austria, April 13-17, 1970. International

Atomic Energy Agency Publica\’ons,

Vienna. Austria, (pp. 212-232), 386 pp.:
IAEA-PL-391/4, (pp. 219.232), 386 pp.
(1970, October)



About 40¢; of the uranium orc roene in the
Umted Siates. minable at $8 per pound of
contained U308, are in roll-typc deposits in the
State of Wyoming. The host rocks are arkosx
sandstones, deposited in intermontane basins  under
fMuvial cond:tions. and derived from the grnitc
cores of mountain ranges that flank the basins. The
host rocks arc Eocene and possibly Paleocene in
age and arc. or were, overlain by a seguence of
cont'nental  tuffaceous  siltstones,  sandstones  and
conglomerates 400-700 m thick. Most of the ore is
anoxidized and lies below the water 1ablke. It
contains  pynic. uraninite, coffinite.  marcasite,
hemaute. ferroselite and  native  scdenium.  The
orcbodies range in size from a few hundrad
thousand tons of material containing 0.10 - 56
U308. As mined, the ore averages about 0.25%
U3OB. The orebodies arc genetically related to and
we at the masgins of large tongues of alterad
sandstone. The character of the aleration and the
distribution of several clements within and near the
aliered sardstone suggest that the orc-bearing flud
was growd water. neutral 10 slightly alkaline aud
oxidizing with respect 10 the clements being
transporteri.  Roll-type deposits  in  litoral and
fluvial sandstones have recently been discovered in
the Gulf Coastal Plain arca of Texas. These
deposits appear 1o be similar to the Wyoming
deposits in  form, distribution of eclements, and
genesis. (Autt,)

<13>
Robertson, D.S.; David S. Robertson and
Associates Limited, Toronto, Onuario,
Canada

Uranium, Its Geological Occurrence as a
Guide to Exploration. In Proccedings of a
Pancl on Uranium Exploration Geology.
held in Vienna, Austria, April 13-17. 1970.
Intemational Atomic Energy Agency
Publications. Vienna. Austria, (pp.
267-284), 386 pp.. IAEA-PL-391 3. (pp.

267-284), 356 pp. (1970, October)

Uranium is a lithophile clement and as such it is
concentrated by processes active in  the crust.
About 9% of the world's reserves occur in basal

Huronian conglomerates and post Paleozoic
sandstones. It is suggested that significant
expansion of reserves under curremt  economic

conditions requires the finding of further reserves
of these types. The ore deposits in the basal
Huronian are of detrital origin. They are restricted
in time to a period after the development of

‘N

extensive acdd ~rust but before the evolution of an
oxidizing atmosphere. Beczuse of this they are of
extremely  restricted  occurrence. The post  Pakeozoic
sandstone ore deposits, clled Western States  type.
arc formed by Ilcaching of uranium from granite
surfaces, volcanic sediments or arkoses, the
movement of uranum n groundwater and its
precipitation by  organic matenial. It appears  that
the processes necessary. which continue 10 the
present time. take place only in and to semi-ard
climates. Because of this. the arcas of the carth in
which such dcposits can be found arc limited.
(Auth)

<14>
Way. J.H_. and G.M. Fricdman;

Rensselac) Polytechnic Institute,
Department of Geology. Troy. NY

Radioactive Trace Elemerts in Middle
and Upper Devonian Clastic Rocks,
Catskill Mountain Area, New York. AT
(3U-1)-3982. 23 pp. (1972, March 21)
Uranium concentrates ir  spotty  lenses  of

interbedded braided and alluvial stream deposits of
Upper Devonian age. Occurrences are of low
uranium content {less han 400 ppm). but above the
background of | t0 5 ppm. The concentrations
occur in roadcuts along Route 17 in gray and green
channel sandstones and in some grayv<colored soncs

beneath sandstones at the top of red mudstone
lenses, Where the wuranium  concentrates.  plant
debris, pyrite nodules and malachite tend to be

coramon. While these uranium concentrations are
uneconomic, they arc of interest because of their
simifarity to Upper Devonian occurrences  of
uranium in  northeastern  Pennsylvania.  Similar
spolly uranium concentrations may occur in Upper

Devonian rocks throughout the Catskill
Mountains. (Auth)

<I5>

Shawe., D.R.. and H.C. Granger. USGS.
Denver. CO

Uranium Ore Rolls - An Analysis.

Economic Geology. 6((2). 240-250. (1965}

Sharply discordant. curved uranium ore layers in
sedimentary rocks arc commonly called rolls and
can be cither a subsidiary or dominant form of a
deposit.  Although cnvironmental  differences
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among rolls have not previously been described. at
lcast two iypes can he distinguished. Rolls of the
Colorado Platcau type arc surrounded by a wide
halo of reduced altered rock. They probably
formed in favorable strata before or during
maximum burial prior 10 major structural
deformation and arc not gencticall; related 10
uplift and denudation. Rolls of a type found in the
Tertiary basins of Wyoming a-e bounded on one
side by relatively oxidized altered rock and on the
other by relatively reduced rock. They probably
formed ne:y« the surface following major
deformation. uplifi. and denudation. It seems
probable that the ore-bearing solutions that formed
the Colorado Platcau type of roll flowed parallel to
the roll axis, wheicas it is possible that solutions
flowed through the roll front in the type of roll
common in the Tertiary basins. This conclusion is
borme out by studies of smmilar rolls in the USSR,
A proper understanding of the various spatial
relations between roli-type  deposits and  altered
rock can be a useful guide to exploration fc,
uranium deposits i sedimentary rocks. (Auth)

<16>

Swineford. A.. J.C. Frye. and A.B.

Leonard: ilhino's Geological Survey,

Urbana. IL: University of Kansas,

Lawrence. KS: Kansas Geological Survey,
Topeka, KS

Petrography of the Late Teniary Volcanic
Ash Falls in the Central Great Plains.

Journal of Sedimentary Petrology. 25(4),
243-261. (1955)

Lenticular deposits of volcanic ash in the Miocene
and Pliocene strata of western Kansas and western
Nebraska are described petrographically. These
include 14 ash falls of known stratigraphic position.
All the ash studied is classed as vitric wif and most
of the falls are rhyolitic in composition. A regular
or progressive change through time in the character
of the ash does not occur. Ash falls are particularly
common in the lower half of the Ash Hollow
member of the Ogallala formation where ut s
estimated t-at voicanic material constitutes more
than three percent of the volume of the sediments.
(Auth)

<I™>

Vickers, R.C.; USGS. Washington, DC

Geology and Monazite Conteat of the
Goodrick Quartzite, Palmer Ares,
Marquette County, Michigan. USGS
Bullcun 1030-F. (pp. 171-185). (1956)

The Palmer area, which is on the south limb of the
Marquette synclinonum. consists of a downfaulted
block of Precambrian sedimentary rocks about 4
miles long and threequarters of a2 mile wide. The
block i1s composed mainly of middle Huronmn
Ajibik quarizite and Negaunee iron-formation and
upper  Huronzn Goodrich  quartzite.  Monazite
occurs in the Goodrich quartzite as rounded
detrital grains concentrated mainly in the matrix of
quartz pcbble conglomerate which is  interbedded
with coarse-grained quartzite. Correlation of
gamma-ray logs of driil holes which penctrate an
apparent  thickness of 1100 feet of Goodrich
quartzite and enter the underlying Negaunce
ion-formation shows that most of the monazite
occurs more than 300 feet above the base of the
Goodrich quartzite. Drillcore specimens contain as
much as 54 poonds of monazite per ton of rock.
Outcrops of Goeodrich quartzite. which are
practically restricted 10 the lower 200 feet of the
formation, contain an average of 29 pounds of
monazite per ton. Samplkes from locally derived
erratics contain as much as 110 pounds of monazite
per ton. Laboratory work indicates that more than
85 percent of the monazite is recoverable by gravity
methods after gninding and sizing. (Auth)

<>
Wilmarth, V.R.; USGS. Washington. DC

Geology of the Garo Uranium-Vanadium
Copper Deposit, Park County, Colorado.
USGS Bulletin 1087-A. (pp. 1-21). (1959)

The Garo deposit. in the west~cemral part of Park
County, Colorado, was mined for uranium.
vanadium, and copper in 1951 and 1952. The ore
minerals that constitute the deposit are in three
complexly farlted sandstone beds of the Maroon
formation of Pennsylvanian and Permian age. on
the northeast flank of the northwest-trending Garo
anticline. Most of the ore that has been mined
came from the youngest sandstonc bed (bed J). but
some ore has been produced from the oldest
sandstone bed (bed 3). Channel samples from the
ore bodies in bed | contain as much as 0.48 percent
uranium and 1.37 percent V205. whereas samples
from sandstone bed 3 contains as much as 0.062
percent uranium and 049 percent v205. Copper
has been produced from sandstcne bed | Within



the ore bodies the ore  minerals—tyuyamunite,
metatyuyamunite. volborthite, camotite. covellite.
chalcocite, azurite, and malachitc-occur in  fissure
vewes and as disseminated grains  between the
dewntal grains in the sandstone. The dominant
ganguc mincrals are calcite. hematite. and
chalkcedony. The original minerals—chalcocite.
covellite, pyrite, and possibly uraninite and
montroscitc—have been oxidized and only small
remoasts of the primary sulfde mincrals  were
observed in the ore. Oxidation of the primary
wranium and vamdium minerals resulted n the
formation of tyuyamunite, metatyuyamunite,
volborthite, and camotite and small quantities of
uranophanc and clciovolborthite. The intersection
of faults which cut the rocks of the Maroon
formaton should be used as a guide in prospecting
for uraniuvm in the vicinity of Garo. (AuthyMBW)

<19>

Houston, R.S.; Univeristy
Department of Geology, Laramie, WY

of Wyoming.

Aspects of the Geologic History of
Wyoming Rclated to the Formation of
Urasium Deposits. Contributions to
Geology. 8(2), 67-79. (1969)

Geologic  history suggests that we may sec in
Wyoming uranium deposits and end product of a
long and complex sequence of cvents; in cffect, a
modification of Gruner’s multiple-migration
accretion hypothesis. This concept is very similar to
that of others who 2iso suggest a redistribution
process for formation of roll-type decposits
faciltated by Dbacteria that create a strongly
oxidizing and low pH environment on the altered
or up-dip side ol deposits. Various possibilities
probably exist for the source, transportation
mechansm. and method of deposition of uranium
in the formations of carly Eocenc age in Wyoming.
It is believed that the deposits are an end product
of processes that may well have culminated in
roll-type deposits late in the geologic history of
Wyoming. This bhypothesis suggests that other,
perhaps lower grade occurrences of uranium. may
be found down-dip or at some distance beyond the
convex side of the rolls. (AuthXPAG)

<20>

Webb, M.D.; Kerr-McGee Corporation,
Oklahoma City, OK

Stratigraphic Control of Sandstone
Uranium Deposits in Wyoming.
Contributions to Geology. B8(2).
(1969)

120-129.

A conceptual model s presented which proposes
that the Wyommg wuranium deposits in  Tertian
sandstones arc post depositional accretions  largely
related to facies changes developed n major
palcodrainages. These facks changes represent the
optimum location of carbonaccous accusiulation m
coarse permeable sandsiones along the pakostream
margins. Sediments were  largely dernved  from
granitic and mctamorsphic termains adjacent to the
basins of deposition. The uranium was derived
from the source terrain and after mobilization was
deposited and redistinibuted by connate. phreatic
and vadose waters. Uramum  concentration  was
initiated during the period of compaction by direct
absorption in humi components and by a system
of microorganisms living on the carbonaceous
substrate. Later Tertiary uplift introduced cxtensive
oxidation mto the sysiem creating major
modilication and reaccretion of uramium in  the
same geochemically favorable carbonacecous
cnvironment. These late  oxidation phases  are
postulated 1o have been responsibie for most of the
cconomically cxploitable deposits. In the uplift and
oxidation cycks the physiological activities of at
least two genera of mxroorganisms  plaved a
significant role in both thc mobilization and in the
accretion of uranium. (Auth)

2I>
Trimble. D.E.. USGS. Washington. DC

Geology of the Michaud and Pocatello
Quadrangies. Bannock and Power

Counties, !daho. USGS Bullctin 1400, 88
pp. (1976)

The Michaud and Pocatello yquadrangles comprise
an arca in southcasten Idaho extinding castward
from the American Falls Reservoir. in 1he Snake
River Phin, and including the Pocatello Range and
the northern part of the Bannock Range. in the
Basin and Range physiographic province. The
mountainous parts arc  underlain  principally by
thick marine sedimentary rocks of Precambrian
and Cambrian age but also  contain  a fairly
complete  section of Paleozoic  rocks. Mcesore.:
rocks arc absent in the area. Tertiary rocks crop
out extensively in the foathills and are limited to
volcanic  wiffs. Quaternary  deposits  cover  more
than half the area and include basalt, pediment
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gravel, locss. and facustine and fluvial deposits.
(Authy(MBW)

<>
Vine, J.D.; USGS, Washington. DC

Geology sad Urasinm Deposits in

Carbcraceous Rocks of the Fall Creek
Arca, Boanmeville Couaty, Idaho. USGS
Bulletin 1055-1. (pp. 255-294). 315 pp.
(1959)

Uranium occurs in carbonaccous rocks of the Bear
River formation, of Early Cretaccous age, m the
Fall Creek area. Boaneville County, Idabo. The
principal deposit is at the Fall Creek coal prospect
insec. 4, T. 1 S. R. 42 E.. where impure coal
contains an average of about 0.02 percent uranium.
Geologic mapping and sampling have

demonstrated that the zome of uranium-bearing
rocks is widespread in the area and is repeated in
outcrop several times, vwing to folding and faulting
of the enclosing strata, although exposures suitable
for sampling and analysis are few. Analytic daua
suggests a possible geochemical relation between
uranium, germanium. and molybdenum. Four
general hypotheses are advanced for the origin of
uranium in carbonaccous rocks, but comparison of
the deposits with other occurrences of
uranium-bearing carbonaccous rocks suggests that
an cpigenetic hypothesis of dJdeposition by
downward percolating meteoric water seems  best
ablc 10 explain the occurrence of uranium in the
Fall Creek area. Core driling was inconclusive in
demonstrating the arcal extent of the radiocactive
units. Most of the holes did not reach the
uranium-bearing siraia, because the area is one of
structural  complexity, with fauhing, thinning of
incompetent strata, and increasingly steep dips at
depth. About 61/2 million tons of coaly shale,
carbcnaceous  shale, and carbonaceous limestone
with an average grade of about 0.02 percent
uranium is believed to be in the area. This estimate
is based on the average thickness and grade of
uranium-bearing strata exposed in the Fall Creek
coal prospect, by drill-hole data, and by the
inferred extent of these strata over an area of
slightly more than 400 2cres. (Auth)

<>

Mapel, WJ.. and W Hail, Jr. USGS,
Washington, DC

Tertiary Geology of the Goose Creek
Elder County, Utah, and Elko County,
Newadn. USGS Bulletn 1055-H (pp.

217-254). 315 pp. (1959)

The Goose Creek district is an arca ™ about 260
square milkes in the porthern and cemtral parts of an
intermontane basin i southern idaho ard adpcent
parts of Uah and Nevada. Tertiary rocks exposed
in the distict mclude the Payetie formation. of
Miocene or Pliocene age. and the overhving Sah
Lake formaton., of Pliocene age. Both formations
contain thin beds of carbonmaccous shale and bLgnite.
The Tertiary sedimentary rocks rest unconformably
on 2 large body of Tertiary rhyolite cxposed in the
mountains bordering the district on the southeast.
and on a thick undiffecrentiated sequence  of
Carboniferous and older rocks, [limestone.
quartzite. and shale, exposad in the mounains to
the west and northeast. The Payette and Saht lLake
formations are tilted in 2 general casterty direction.
with an average dip of about 3 degrees. Norma!
faults with displacements ranging from a few feet to
as much as 900 feet cut the Tertiary sequence at
varous places. Lignite has been mined for local use
from both the Payette and Salt Lake formation.
but most of the lignite has a large content of ash
and s of httle commercial value. Concentrations of
as much 2« 0.1 percent vranium occur locally in
lignite and carbonaceous shaie in the lower pait of
the Salt Lake formation. Most of the uranium-nch
beds are on the flanks and in the trough of a
shallow syncime in TI16S. R2IE. Kaho. Other
mineral  resources  include  building  stone  and
bentonite. (AuthXMBW)

<24>
Shawe. D.R.: USGS. Washington, DC

Geologic History of the Slick Rock
District and Vicinity, San Miguel and
Dolores Counties, Colorado. USGS
Professional Paper 576-E. 19 pp. (1976

Paleozoic and Mesozoic sedimentation and
tectonw. in the region around Siick Rock,
Colorado. produced a favorable environment for
sandstone-type  uranium-vanadium  deposits. The
Paradox basin that formed in late Paleozoic iime in
part controlled deposition of strata in Late Jurassi:
time that are the hosts of the ore deposits. Upper
Cretaceous marine shalk served as a source rock for
the deposits when compaction expelled uranium-
and vanadium-bearing porc waters in Late




Cretaceous and carly Tertary ume. (Auth)

<>

Hedges. L.S.: South Dakota Geological
Survey. Vermillion, SD; University of

South Dakoia. Science Center. Vermillion.
SD

Geology and Waser Resources of

Campbell County, Sosth Daiciv, Pant 1:
Geology. South Dakoia Geological Survey
Bulictin 20. 39 pp. (1972)

Pre-Pleistocene rocks range in age f(rom
Precambrian  through Late Cretaccous. All of the
rocks from Prrcambran through much of the
Cretaceous are found in the subsurface and their
presence and descripion  are  nferred  mainly by
cawrapolation of subsurface data fromn surrounding
counties. Limestones and dolomites of Palcozox
age which arc about 1500 feet thick. overlie the
Precambrian  rocks. Sediments of Cretaceous  age.
about 2500 feet thick, overlic the Palecorox rocks
and consist chiefly of sandstione and shale with
some limsstone and marl. Cretaccous rocks presemt
in the subsurfacc arc. oldest to youngest: Inyan
Kara Group. Skull Creek Formation. Dakowa
Formation, Granecros Shale. Greenhomn Limestone.
Carlhle Shale, Niobrara Marl and mow1 of the
Pierre Shale. The Virgin Creek. Mobridge, and Elk
Butic Mcembers of Pierre Shale and the Fox Hills
Formation of Cretaccous age arc exposed along the
Missouri River trench and the uplands in the
northwest part of the county. Surficial deposits of
glacial dnift. as much as 475 feet thick. mantle the
bedrock formations cxcept along the walls of the
Missouri River trench. Several deep bedrock
channels contain sediments that consist of outwash
and a complex outwash-alluvium deposit of
pre-late Wisconsin age, glacial till. and the Pollock
Formation. The Pollock Formation is a new name
proposed for proglacial latc Wisconsin lacustrine
deposits in the Mound City Channel and the
Anciemt Grand Channel. Loesscovered drift in the
western  one-third of the county. formerly
correciated with the lowan and Tazewell
undifferentiated  drift. has been tentatively
correlated with the late Wisconsin stage. Extensive
arcas of collapsed outwash and the presence of
ice-walled lake plains, ice-walled gravel plains. and
collapsed lake plains indicate the former presence
of superglacial drift and sibsequent deposition as
stagnation drift. (AuthXPAG)

<26>

Schmidt. R.G.. W.T. Pecora. B. Bryant,
and W.G. Emst: USGS. Washington. DC

Geology of the Lioyd Quadrangir
Bearpaw Mowntains, Blaime County,
Montane. USGS Bullketin 1081-E. (pp.
159-188)_ (i96l)

About 25 percemt of ¢ quadrangle s underlain by
sedimentary rocks of Middle Jurassc to Recent
age. IS peroent by mtrusive and extrusive igncous
rocks of muddie Focene age. and 60 percemt by
surficial deposits of late Phocene, Pleistocene, and
Recent ages. The sedimentary rocks are subdivided
into 19 formations. which have 2 total stratigraphic
thickness in the Bearpaw Mounains region of
about BOD0 feet. However. in the Lioyd quadrangic
the caposed sedimentary section is about 5000 feet
thick. The igncous rocks of the Lloyd quadranghe
range m composition from subsilcic-alkalic to
silicic-alkalic and represent  the  shonkinite-syenite
and monzonite families. The intrusive vancties
occur as  stocks. plugs. dikes. and sills. The
cxtrusive varicties are part of 2 volcanc pile that
consists  predominantly of interlayered flows of
mafic and lebsc lava and beds of malfic and lelsic
pyroclasiic rocks. Amakime trachyte flows and
breccias are interfayered with the mafic and febsic
flows in the youngest part of the vokanic pile. As
mapped. the flow rock units include some irrcgular
pluglike bodies of ntrusive rock that are
indistinguishable from and merge with the flows.
The ecstimated maximum stratigraphic thickness of
the layered volanic sequence is about 15000 feet.
Within the ara mafic lava flows cxceed tebic lava
flows in arcal distribution by a ratio of about 3 to
2. However. porphyritic latite, the intrusive
cquivakent of the felsikc flow rcks. s more
abundant than the shonkimitic rocks. the mrusive
cyuivalent of the mafic flow rocks. The principal
structural feature of the arca is the Bearpaw
Mountains structural  arch. an  castward-irending
belt of wuplified and deformed sedimentary  rocks
that has been  extensively intruded by a  zreat
varicty of ignecous rocks. The arch is bounded by a
northern and southem vokanic field. each of which
covers an ared of about 300 square milkes. Faulted
rocks in and adacent to the vokanic fickds
demonstrate  that  deformation  occurred  hefore,
during. and alter volcanism. It cannot be
determined in  this quadrangle i disruption of
initial layering in the volcanic ficld is more likely
the result of successive collapse and tilting along
high-angle normal faults or of landsliding toward
the plains. (AuthXPAG)
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Ordway. R.J.: State Teachers College.
New Paltz. NY

Geology of the Buffalo

Mouatain-Cherokee Mountain Area,

Northeastern Teanessee. Bulletin  of the
Geological Society of Amernica, 70,

619-63¢6. (1999)

Ihe Buffalo Mountain-Cherokee Mountain area m
northeastern  Tenmessee includes about 45 square
miles and is located along the southeast border of
the Appalachian Valley and Ridge geomorphic
province. The mountainous part of the area s
und:rlain almost entircly by the Buffalo Mountain
thrust sheet, which has been scparated by two
minor thrust faults into three imbricate thrust
blocks. Cambran and Precambrian rocks n the
Buffalo mountain thrust sheet comsist of the
Unicoi, Hampton, and Erwin formations
(Chilhowee group) and the Shady dolomite.
Younger, Cambrian-Ordovican rocks beneath the
thrust sheet include the Honaker limestone,
Nolichucky shale. Knox dolomite, and Athens
shale. During or following the thrusting, all the
rocks in the arca were folded nto a synclinorium
trending  northeast-southwest. Some  folding
apparently preceded the thrusting Several “shear
faults™ mapped by Keith in this area do not appear
to exist. An interesting feature of the structure is
the number of slices that have been found between
older rocks, and slices of older rocks between
younger. Cleavage and a low-rank metamorphism
are present. Deformation probably occurred in late
Paleozoic time during the Appalachian orogeny.
(Auth)

<>

Rose, A.W.; Alaska Department of
Natural Resources, Division of Mines and
Minerals, Juneau, AK

Geology of Part of the Amphitheatre
Mountains, Mt. Hayes Quadrangie,

Alaska. Alaska Oepartment of Natural
Resources, Geology Report No. 19, 14 pp.
(1966, February)

Reconnaissance geologic mapping in the
Amphitheatre Mountains north of the Denali
Highway shows that basalt and andesite flows,
silicic wils and tuffaceous sediments, and andesite
agglomerate of the Triassic Amphitheatre

formation are mtruded by gabbro. gramite. and
peridotite. Some of the gabbro appears to occur as
a thick layered sill or lopolith: other gabbro and
diabase occur as sils x the tuffs and twffaceows
sediments. In general the sediments and sills dip
gently northward. A hayer of mafic gabbro about
150 feet thick contains abowt 22 percenat iron in
magnetite and ilmente. A magnetic concentrate
contained 47 percent iron and 111 mercent TiO2
Stram sediment sampimg detected several copper
anomalies which deserve follo -up. (Auth)

29>
Suafford P.T.; USGS, Washington, DC

Stratignphy of the Wichita Growp im Pant
of the Brazos River Valley, North Texas.
USGS Bulletin 1081-G, (pp. 261-280).

(1960)

Rocks comprising the Wichita group (Permian)
crop ot n Tcxas in a2 north-southward-trending
arca extendng from the Red River on the
Oklahoma-Texas border to the Llano uplift in
central Texas. The outcrop of the Texas Wichita
group discussed i this report lies in the southern
part of the Brazos River drainage basin. extending
from central Callahan and Eastland Counties
northward to central Throckmorton and
southwestern Archer Counties. Most rocks i the
mapped area belong 10 the Wichita group. which
includes about the lower half of the rocks of the
Leonard series (Permian) and all of the rocks of the
Wolfamp series (Permmn). The group consists of
seven units, which are, in ascending order: the
Pucdblo, Momran. Putnam. Admiral, Belle Phins,
and Clyde formations, and the Lueders limestone.
Each formation s divided into as many as six
members. The lithology of the Wichitz group
gradually changes from central 10 north Texas. In
the Colorado River valiey area in central Texas, a
marine shale and limestone facies predominates.
Northward, the marine beds decrease in number
and red beds become predominant. In north Texas.
ncar the Red River, most of the section is
comprised of a2 marginal marine red-bed facies of
shale and sandstone. (Auth MBW)

<30>

Santos, E.S.; USGS, Washington, DC

Stratigraphy of the Morrison Formation
and Structure of the Ambrosia Lake
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District, New Mexico. USGS Bulletin
1272-E. 3 pp. (1970)

In the Ambrosia iake dstrct. McKinley and
Valencia  Countics. nrthwestern New  Mexico. the
Morrison Formavon of Late Jurassic age s divided
o three formal members: the: Recapture Member
at the base s overlain successively by the
Westwater Canyon and Brushy Basin  Members.
The Recapture Member. 125-245 fer thick, ©
composed of clayey sandstone. sandstonc.
claystionc. and sitstone. The Westwater Canyon
Member. 30-270 feet thick. is mainly a crossbedded
fluviai arkosic sandstonc interstratified with
mudstone. A unit at the wp of the member is
locally referred to as the Powson Canyon sandstonc.
an mformal mame of cconomic usage. The Brush>
Basin Member, 60-200 feer thick. comsists  of
pale-grayish-green mudstone with  scattered  lenses
of sandstone rarely more than 25 feet thick. The
Ambrosia Lake distnict occupwes the most folded
and faulied part of the homocimal south flank of
the San Juan Basin. Major structural clements in
the region are boleved to be related 1o the uplift of
the Zuni Mountains. vwhich is inferred 10 have
taken place between carly Eocene and late Pliocene
ume. This period of deformation was characterized
by horizontal compressive forces and the
development of folds and strike-ship faults. Uplift
of the Colorado Platcau during middic and latc
Tertiary., and possibly Quaternasy. time was
probably accompanied by cast-west-directed
tension which produced north- and

northwesi-trending normal faults and joints. (Auth)

<31>
Osternald, F.W.. and B.G. Dean: USGS.

Washington, DC

Reiation of Ursnium Deposits to Tectonic
Pattern of the Central Cordilleran
Foreland. USGS Bulletin 1087-1. (pp.
337-390). (1961)

Within the 15 tectonic units of the Cordilleran
foreland. uranium deposits can be related to the
following large-scale structural environments: crests
of large-scale anticlines; troughs of major basins:
flanks of large-scale uplifts where smalier structures
are arranged in cchelon: flanks of large-scale uplifts
where subordinate structures arc paraliel to the
major structure: conjunctions of major structures
where trends intersect or merge with loss of identity
of one or all trends and withoul an associated
patiern of smaller scale structures; conjunctions of

major structures where tends ntenect or  merge
with loss of wdentity of one or all wrends and where
subordinate structures are parallel to or in echeclon
with the trend of one or all major structures. Many
uranium deposits can be more closclhy related by
sccond-order discrimination to small- to
inicrtmediatescale  structures.  Repetitions  of  the
patterns 10 which known deposits are related may
provide clues to arcas containing presently
unknown deposits. (Auth(MBW)

<32>

Lewis, R.Q. and D.E. Trmble: USGS.
Washington. DC

Geology and Urnamm Deposits of

Monument Valley, San Juaa Cousty,
Utah. USGS Bulictin 1087-D. (pp.
105-131). (19%9)

Exposcd consoldated sodimentary rocks n  the
Monument Valkey area. Uwah, range from Perman
to Jurassic in age aad atain an aggregatc Thickness
of morc than 3.000 feer. As all the

uranium-vanadium dcposits n the arca arc
restricted to the Shinarump member of the Chink

formation of late Triassic age. this study  was
poncipally concerned with that unit. The contact
between the Shinarump member of the Chinke

formation and thc underlving Mocnkopi formation
1s marked by 2 number of dixp scour channcls cut
into the Moenkop: and filled with sandstonc and
conglomerate of the Shinarump. Al the
uramum-vanadium ore  Cepovits  are  revircted o
the lower channel sediments of the Shinarump. All
channcls arc  considered worthwhile arcas  for
prospecting. Tinc ore deposits arc small 1abular to
lenticular bodies that range from a few nches 1o 10
feet 1n thickness and are commonly less than 20 feet
in width. The ore minerals replace the cementing
material in the sandstone and coat {ractures, joints.
and bedding planes. The common uranium orc
mincral is tyuyamunite. Uranophane, autunitc. and
uramnitc arc also prosent In imporian:  quantitics.
The common vanadium mineral is cervasite:
navajoite and hewettite arc found in lesser
amounts. The deposits are soned both laterally and
vertically, with the higher grade vanadium ore
generally below and downdip from the uranium. In
general the deposits are oxidized or panly oxidized.
Most of the ore is the ycllow hydrous uranium

vanadate; however. quantites of black unoxidized
ore, containing uraninite and vanadium minerals
with an intermediate valence are found in the

decper parts of some deposits. Good guides to ore
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within channel sediments are high radicactivily,
uranium, vanadium, and copper mincrals. and
fluorescemt silica, commonly hyalite. (Auth)

<33>
Ross. C.P_; USGS. Washington. DC

Geology of the Southern Part of the
Lembi Pange, ldaho. USGS Bulktin
1081-F. (pp. 189-266). (1961)

The report covers (be southern part of the Lemhi
Range and adjacent areas m Butte and Clark
Counties in cemtral Idaho. The Palkeozoic rocks
vary markedly in thickness within the mapped area
and most of them are thinner than their equivaients
farther north and west. The Brazer limestone and
associated beds are very thick and incude beds of
post-Mississippian age. The Swauger quartzile was
flexed before the Paleozoic rocks were kaid down.
The latter have been arched and, locally. complexly
foided. probably in several pulses of deformation.
In addition, the Brazr. limestone is crenulated in
unsystematic fashion. The whole assemblage has
been broken by stecp thrusts, apparently belonging
to a single zonc that has been so folded as to
produce a zigzag pattern. The steep thrusts are
locally overridden by more gently inclined tnrusts.
Relatively recently the Lemhi Range appears to
bave been uplifted with concomitant downflexing
of the valleys on either side. Prospecting for lead.
zinc. copper. and other metals began in the area
about 1880. Many of the deposits are replacements
in carbonate-bearing rocks and all are in zones of
faacture, including thrust faults. (Auth MBW)

<34>
Wilmarth, V.R.; USGS, Washington, DC

Yellow Canary Uranium Deposits,
Daggett County, Umb. USGS Circular
312, 8 pp. (1953)

The Yellow Canary uranium deposit is on the west
side of Red Creek Canyon in the .orthern pant of
the Uinta Mounuins, Daggett County, Utah. Two
claims have been developed by means of an adit,
three opencuts, and several hundred feet of
bulldozer trenches. No urauium ore has been
produced from this deposit. The deposit is in the
pre-Cambrian Red Creek quartzite. This formation
is composed of intercalated beds of quanzite,
hornblendite, garnet schist, staurolite schist, and

i2

quartz-mica schist and is intruded by dioritic dikes.
A thick unit of highly fractured white quartzite
ncar the top of the formation contains tyuvamunite
as coatings on fracture surfaces. The tyuyamunite is
associated with camotite, volborthite. iron oxides.
azurite, malachite, brochantitc. and hvalite. The
uanum and vanadium mineralk are  pobably
aleration products of primary minerals. The
uranium content of 15 samples from this property
ranged from 0.000 10 0.57 percemt. (Auth)

<35>

Ve, J.D.. and G.W. Moore; USGS.
Washington, DC

Uranium-Bearing Coal and Carbomaceons
Rocks im the Fall Creck Area, Bomacville
County, Idsho. USGS Circular 212. 10 pp.
(1952)

Uraaiferous coal, carbonaceous shale. and
carbonaceous limestone occur in the Bear River
formation of Early Cretaccous age at ‘he Fall
Creek prospect, in the Fall Creek arca, Bonneville
County. Idaho. The uranium compounds arc
believed to have been derived from mildly
radiocactive silicic volcanic rocks of Tertiary age
that rest unconformably on " older rocks and
once overlay the Bear River formation and its coal
Meteoric water, percolating downward through the
silick.  volcanic rocks and into the older rocks along
joints and faults. is believed to have brought the
uranium compounds into comtact with the coal and
carbonaceous rocks in which the uranium  was
absorbed. (Auth)

<36>
adler, H H_; AEC, Washington. DC

The Conceptual Uranium Ore Roll and its
Significance = Uranium Exploration.

Economic Geology. 359(1). 46-53. (1964,
January)

The results of independent geologic studies referred
to are integrated to produce a logical and
consistent concept ecxplining the formation of
sranium ore rolls, Idealized patterns of ore
accumulation at  reduction-oxidation  boundaries
provide a basis for evaluating the geologic potential
for uranium discovery in new areas. Alteration
features in sandstone. attributed to differences in
the redox potential of ground water, are believed to
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be an important guide to ore disinbution. (Auth)

a7

Hostetler, P.B.. and R.M.
Denver, CO; Harvard University.
Laboratory of Mining Geology.
Cambridge, MA

Traasportation aad Precipitation of
Unnnivm sad Vasadiom at Low
Temperatures, with Special
Sandstone-Type Uraninm Deposits.
Economic Geology, 57(2).
March)

USGS,

Gasrels;

Reference to

137-167. (1962,

Unanium and vanadium m sandstone-type deposits
of the western United States apparently have been
transported to their present  environment from
external sources by low-temperature aqueous
solutions. In the paper an attempt is made to
mterprer  the chanacteristics of aqueous  solutions
capable of transporting signifiant quantiies of
uranium and vanadium through continental
sedimentary rocks. and the changes in these
characteristics that might result in precipitation of
uraninite and other ore mincrals in concentrations
of ore grade. On the basis of presemt knowiedge.
the transportation environment is shown to be that
of weakly alkaline, moderately reducing ground
water, with an average or lrger than average
concentration of dissolved carbonate spccies.
Preciputation s induced by reduction, probably by
carbonaccous matenial or  hydrogen sulfide, or
both. Uranium is transported mainly in the form of
the highly stable uranyl dicarbonate and
tricarbonate complexes. Precipitation resuits  from
reduction of hexavalent aqucous uranium species
to form wuraninite, reduction of tetravalent
vanadium to form montsoscite, and fixation of
uranyl ions by combination with potassium ions
and quinquivalent vanadium to form the mineral
carnotite. (Auth)

<38>

Bain, G.W.; Amherst College, Amherst,
MA

Uranium Deposits in Southwestern

Colorado Plateau. RMO-982 (Rev.). 59
pp. (1952)

Almost all the uranium in the Shinarump is in a
jasperoid conglomerate in the lowest part of the

channels. It is asserted that the umnium was
originally conained n the jasperoid pebbles. The
deposits can be geographically zoned on the basiss

of their mineralogic character into an caslern
vanadium-excessive zone, a central

vanadium-sufficient zone. and a westem and
southern vanadum-deficient  zone. Many  mines.

prospects. and occurrences are described. including
the Graysil mme ncar Placerville. Colorado. the
Monument No. 1, Monument No. 2. Skylinc. and
Whirlwind mines in the Monument Valley disinct.
and the Yellow Jacket and Hot Shot mines in the
Circle Cliffs arca. The Graysii mine is a vanadium
deposit in the Entrada formation of Jurassic age.
and the other mines are uzanium or

vanadium-uranuum deposits in  channel sediments
of the Shinarump. (AuthXMBW)

<39>
Baker. A.A_; USGS, Washington. DC

Geologic Structure of Southeastern Utah.
American Association of Petroleum
Geologists Bulletin, 19(10). 1472-1507.
(1935)

Southeastern Utah. lying within the Colorado
Platcau, is chanacterized by several types of
structural features, including huge asymmetrical
upwarps, domes associated with laccolithic
intrusions, the southern cdge of the Uinta Basin
structural depression, a  north-trending  zone  of
normal faults at the west edge of the Platcau. and a
group of numerous folds. faults. and faulied folds
that are found m a limited arca near Moab.
Folding has occurred in the region scveral times
since the cad of the Mississippian. but the principal
deformation that is reflected in the structure of the
surface rocks took place a1 the end of the
Cretaceous or early in the Tertiary and. therefore.
was related to the Laramide orogeny. The large
domical uplifts have a northerly trend and are
strongly asymmetric, with the steep limb toward
the cast; they were formed at the end of the
Cretaceous, possibiy as a reflection in the surface
rooks of more or less vertical uplifting along
deep-seated reverse faults. The group of numerous
smaller folds, faults, and faulted anticlines in the
part of the region necar Moab also is believed to
have been formed near the end of the Cretaceous;
the defoiinaiion is obviously related to the presence
of the plustic sali-bearing beds of the
Pennsylvanian Taradox formation beneath the
surface rocks, because the structural features of this
type near Moab are tyjically developed only within
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the area underlain by the Paradox formation and
because the sait-bearing beds have been intruded
into the overlying rocks at the crests of some of the
folds. Events in the Tertiary structural history of
the region include the intiusion of igneous rocks in
four isolated mountain groups. thc downwarping of
the Uinta Basin. and the developmemt of the zone
of normal fauits at the west edge of the Plateau; it
ts not possible to determine the order cof these
events, of o determine whether they represemt
different modes of expression of one period of
crustal disturbance. (Auth)

<40>

Baker, A.A.; USGS, Washingion, DC

Geology of the Monument Valley -
Navajo Moustain Region, San Juan

County, Utah. USGS Bulletin 865. 106
pp- (1936)

The geology of an arca in southeastern Uuah is
described. Exposed sedimenary formations range
in age from Pennsylvanian to Quaternary, they
have an aggregate average thickness of about 8.000
feet. and mcst are of continental ongin. Small
volcanic necks and dikes of Tertiary age crop out at
three localities. The pAncipal grologic structure is a
gentle westerly dip off of the Monument upwarp,
but this is interrupted by several small transverse
folds and the large dome of Navajo Mountain. The
report includes a zcologic map of the area at a scale
of 1:96000. Small copper deposits (and. morc
recently uranium deposits) have been found in this

area in the Shinarump conglomerate of Triassic
age. (Auth)

<41>

Baker, A.A.; USGS, Wastington, DC

Geology of the Green River Desert -
Cataract Canyon Region, Emery, Wayne,

and Gerfield Counties, Utah. U'SGS
Bulletin 951, 122 pp. (1946)

Exposed formations in this region range in age
from Pennsylvanian to Late Cretaceous and have
an aggregate thickness of about 6500 feet. The
rocks consist of interbedded marine and
continental sedimentary formations which are
described. The most conspicuous structural fuature
in the area is the steeply dipping monocline a,ong
the east side of the San Rafael Swell. The southem

pant of the area includes pant of the gently dipping
northern end of the Monument upwarp. The rocks
arc broken by numerous small normal faults, of
which most have small displacements. The report
includes a geologic map and a structural geologic
map of the region at a scale of 1:62.500. Uranium
and vanadium deposits in the area include those at
Temple Mountain in the Shinarump conglomerate
of Triassic age and those southwest of Greem River.
which are in the Salt Wash member of the
Morrison formation of Jurassic age. (Auth)

<42>

Baker. A.A.. C.H. Dane.
USGS. Washington. DC

and J.B. Reeside:

Revised Correlations of Jurassic

Formations of Parts of Utah, Arizoma,
New Mexico, and Colorado. American

Association of Petroleum Geologists

Bulletin, 31(9). 1664-1668. (1947)

The authors have molified the correlations
proposed in their paper of 1936. The most
important change concerns the Wingatc and
Entrada sandstones. The Wingate sandstone at its
ype locality at Fort Wingate. New Mexico, is now
correlated with the Entrada. It is proposed that the
name Wingate be reiained for the sandsione
forming the lower part of the Glen Canvon group.
with the understanding that the original 1yvpe
locality ol the Wingate be abandoned. (Auth)

<43>
Dane, C.H.; USGS, Washington, DC

Geology of the Salt Valley Anticline and
Adjacent Area, Grand County, Utah.
USGS Bulletin 863, 184 pp. (1935)

Exposed sedimentary formations in this arca range
in age from Pennsylvanian to Late Cretaccous:
crystalline Precambrian rocks are exposed on the
Uncompahgre Platcau in the northeastern part of
the arca. The Salt Valley anticline, a salt structure.
is a prominent fold broken by many faults: its crest
is in part dropped into a structural trough. For the
most part the rocks are tilted at low angles and
warped into broad folds. The rocks in the eastern
part of the area are displaced by many normal
fauits. The report includ- . a geologic map and a
structure contour map o. the area at a stk of
1:62500. Vanadium-u. ium deposits at  Polar
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Mesa and in an area southeast of Thompson. Utah,
are in the Sait Wash member of the Morrison
formation of Jurassic age. Camotite and other

vanadium and wuranium minerals replace
carbonaceous material and impregnate

light-colored lenticular sandstone beds. (Auth)

<44>

Sharp, W.N.. and A.B. Gibbons; USGS.

Washington, DC

Geology and Unapium Deposits of the
Southermn Part of the Powder River

-Basin, Wyoming. USGS Bulletin 1147-D,
60 pp. (1964)
The Powder River Basin. in northeastern

Wyoming, is a physiographic unit composed of
sedimentary rocks. ranging in age from Cambrian
to Oligocene which overlies the crystalline
basement, and totals 13.000 feet in thickness. The
Fort Union Formation of Palcocene age and the
Wasatch Formation of Eocene age crop out over
most of ihe central part of the basin. The Fort
Union Formation is represenied by about 3.000 feet
ol continental deposits and is divided into a lower
unit composed dominantly of fine-grained
sandstone and an upper unit characterized by
white-weathering clayey siltstone. The Wasaich
Formation, which unconformably overlies the Fort
Union. consists of approximately 1.000 feet of clav
and siltstone containing thick lenses of
coarse-grained, arkosic sandstone. The Wasaich is
separable areally into two facies - a panly
peripheral, generally drab. fine-grained facies. and
a central generally coarsegrained facies. The
coarse-grained facies is subdivided according to
two predominant colors of sandstone - drab and
red. The red coloring. due to hematite, is restricted
to a relatively narrow zone along the axis of the
basin. The Powder River Basin was relatively stable
during and after Eocenc time. but structures
indicative of minor instability are found. The
uranium deposits in the basin occur in the lensing
sandstone units of the Wasatch Formation within
- the area of predominantly red sandstone. The
uranium minerals consist mainly of uraninite and
tyvyamunite, which occur both in concretionary
masses and as disseminations in uncemented
sandstone. The arcal distribution of red sandstone
and of the uranium deposits within the basin, in
addition to the similarity of the deposits, strongly
suggests a regional common control for the
development of both features. The results of the
study support contentions that the red sandstone

rone in the Wasaich and the uramwum deposits are
related in time and in origin. The process of
concentrating the uranium. vanadium and
mangancse began with moderate folding along the
axis of the basin. The uranitm s thought to have
been derived from the clastic matenal which was
deposited in the basin and formed the sandstone
lenses. (AuthX MBW)

<45>

Sharp. W.N., EJ. McKay. FA.
McKeown, and A.M. White: USGS,
Washington. DC

Geology and Uranium Deposits of the
Pumpkin Buttes Area of the Powder
River Basin, Wyoming. USGS Bulletin \
1107-H. (pp. 541-638). (1964)

The Pumpkin Buttes arca is on the east flank of the
synchinal structural trough of the Powder River
Basin of northeasterm Wyoming. The Wasawch
formation, of fluviatile ongin. is about 1500 feet
thick and is composed of sandstonc lcnses
randomly dispersed through a sequence of drab
yellowish-gray to tan claystone, silistonce,
carbonaceous shale. and thin coal scams. The
sandstone lenses. which contain  all the known
occurrences of uranium 1 the area. are from 500
feet 1o several niiies wide. | to 8 miles long. and 10
to 100 fect thick. Uranium deposits are closcly
related to the hematite-red coloring in  the
sandstonc  lenses.  Tyuvamunite,  metatyuyamunite.
camotite, uranopharc. and trace amounts of
hewettitc and pascoite are disseminated in
yellowish-brown or grayish-ycllow sandstone where
it is in contac’ with red sandstone. Calcitc i
generally  abundart at  the contact. Where the
contact s very irrcgular and  forms irrcgular
podlike cxtensions of red into drab  sandstone,
concentrations of secondary uranium mincrals may
occur in the drab sandstone. Uraninite. pyritc. and
paramontroseile  associated  with  coalified wood
occur as cement in pods in red sandstonc ncar
irregular  contacts  with drab sandstonc.
Uranophane is chiefly in the cores and is peripherai
1o mangancse oxide concreticns. All  uranium
minerals are contemporaneous  with calcite. The
concentrations of uranium, vanadium, iron,
manganese mincrals, and calcite scem to have
formed by the redistribution and concentration of
origindl components of the sandstone lenses. This is
suggested by a) the apparent redistribution of limy
material within sandstone lenses, b) the epigenetic
drab-to-red color change associated with uranium
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deposits in sandstone lenses. c¢) the general
unaltered condition of clay beds and the low
uranium content of coal and carbonaccous shale
between sandstone ler-es, and d) the lack of faults
and widespicad sands.onc units that would serve as
channels for interformational or intraformational
circulation of mincralizing waters. Oxidized
urapum 2nd \anadium mincrals and manganese
oxides formed in a general alkaiine oxidizing
2avironment. Unoxidized minerals,

paramontroscite and uraninite  with  associated
pyrite, forred in small local zones of a low redox
potential, predominantly around coalified wood.
{Authy MBW)

<46>
Davidson, D.F.; USGS, Washington, D

Distribution of Coarse- and Fine-Grained
Rocks in the Wasatch Formation and
Their Relationship to Uranium Deposits,
Powder River Basin, Wyoming.

TEM-676, 12 pp. (1953)

The Wasatch formation of Eocene age in the
Powder River Basin apparently grades from
predominzntly coarse-grained rocks at the southern
end to fine-grained rocks at the northemn end of the
basin. In the central part of the basin where the two
rock types are mixed the uranium deposits occur.
The significance of this relationship is not known,
and further studies are recommended. (Auth)

<47>
Dix. G.P., Jr.. AEC. Grand Junction, CO

Reconnaissance of the Uranium Deposits
of the Lockhart Canyon - Indian Creek
Arca, San Juan County, Utah. RME-4038,
20 pp. (1953)

Copper-uranium deposits occur in  the Bogus
Tongue member of the Cutler formation of
Permian age in the Lockhart Canyon - Indian
Creek area. Exposed consolidated sedimentary
rocks in the arca range in age from Permian to0
Jurassicc and the beds are essentially horizontal.
The Bogus Tongue member. about 670 feet thick, is
predominantly red and consists of siltstone,
sandstone, and cross-bedded arkosc. The mineral
deposits are associated with discontinuous lenscs of
white arkose which, presumably, were once red.
Small amounts of copper and uranium minerals

occur as concretions and along beading planes and
arkose-mudstone  contacts. but the better deposits
are those in which the uranium and copper
mincerals are disseminated in the arkose lenses. The
recognized uwranium minerals are uranophanc.
zeunente, and trogenite. Copper sulfides are present
in e concretions., and secondary copper munerals
are present in the other types of deposits. (Auth)

<48>

Fischer, R.P.; USGS. Deaver. CO

Sedimentary Deposits of Copper,
Vanadium - Uranium and Silver in
Southwestern United States. Economic
Geology. 32(7). 906-951. (1937)

Widely distributed deposits of copper (Red Beds
type). vanadium-uranium and silver, occurring in
sandstones and shales of Permian (Entrada
Sandstone). Trizssic  (Shinarump  Conglomerate).
and Jurassic (Mornson Formation) age. cxhibit
many common features and are thought to have
had a similar origin. Mineralization. although
mostly discontinuous. is recurrent at  certain
stratigraphic  horizons. Commonly the ore bodics
are distinctly lenticufar and in some cases it can be
demonstrated  that mincralization was  restricted to
a particular Jens. Chalcocite pscudomorphs  after
plant fossils show undeformed cell  structure.
suggesting  mineralization  previous to  deep  burial.
Geologic structures, such as faults and folds appear
to be post-mineralization and show no genetic
refationship to ore deposition. This cvidence
opposes current ideas of mineralization by
circulating metcoric waters or ascending thermal
solutions. and it is belicved that the concentration
of the metals occurred at the time of deposition of
the enclosing sediments. It is suggested that these
metals may have been concentrated from dilute
solutions by organisms. (Auth)

<49>
Dodd, P.H.;. AEC. Grand Junction. CO

Happy Jack Mine, White Canyon, Utah.
RMO-660, 23 pp. (1950)

The uranium deposit at the Happy Jack mine is in
a lenticular, coarse-grained sandstone bed near the
middle of the Moenkopi formation of Triassic age.
(Subsequent  investigations have shown that the
host bed is at the base of the Shinarump
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conglomerate of Triassic age.) The porous.
pcrmeable sandstone bed thickens to about 20 feet
at the portal of the minc. presumabh duc 1o the
filhng of a palcostrcam chaanel. This channcl
appecars to be the major control of the deposit.
Pitchblende and base mctal sulfides occur in the
unoxdized portion of the deposit. and sccondary
copper and uramum mincrals occur near the
outcrop. s1he uranium content is deplcted near the
outcrop duc to surficial leaching. Because of the
mincral assemblage, the deposit s belicved 1o be of
hydrothermal origin. Exposed consolidated
sedimentary rocks in the arca range n age from
Permian to Jurassic. and dip | degree - 3 degrees
W_ (Auth)

<50>

Duschatko. R W
New York, NY

Columbia  University,

Fractwure Studies in the
New Mexico, Final Report
pp. (1953)

Lucero Uplift,
RME-3027. 49

The Lucero uphift is a transitional tectonic clement
situated along 1he boundary of the Colorado
Platcau and the Rio (Grande graben beit of central
New  Mexico. The castern margin of the structure
has been complexly faulted during two (or morc)
periods of Teruary deformation. Evidence 1y
presented in support of the hypothesis that both
stages of tectomc development involved primarily
vertical movement along sharp monoclinal flexures
possibly cmanating from displacement along dccp
scated fracturc  sones. The composite  fracture
pattern devcioped over the uplift indicates that the
faults and joints arc cssentially pamalic and were
produced by a common cause. The dominant
fracturc pattern is rcgional and indicates primary
east-west  lateral  clongation  with  sccondary
north-south stretching of the sediments duc to
bending of the rock between the primary fractures.
(Auth)

<51>

Ellsworth, P.C..
Grand Junction, CO

and K.G. Hatficld: AFEC,

Geology
Lukachukai
12 pp. (1951)

and Ore Deposits of Mesa 6,
District, Arizona. RMO-802,

Vanadium-uranium dcposits on Mcsa 6 arc 1n a

finc- o madium-grained sandsonce umit In the Sal
Wash member of the Mornson formaton of
Jurassic age. Th: mincrabzed sandstone Iy about
60 fecet abuve the base of the formation and
underlain by a blucgreen mudstone. Camotite and
vanoxiie occur 'n mudstonc secams and impregnate
the sandstonc. light tan sandstone. the most
favorable host reck in the Lukachukai Mousiamns,
15 relatively scarce on Mesa 6. The area of best
mincralization ks on a structural flat about a
thousand feet southwest of the axns  of the
1 ukachukai synclinc. (Auth)

<52>

Elisworth. P.C..
Grand Junction. CO

and A. Mirsky: AEC.

Prelimnary Repont on Relation of

Structure to Uranium Mineralization in
the Todilto Limestone, Grants District,
New Mexico. RME-4020. 15 pp. (1952)

Investigation  of  the  structure of the Todilio
Iimastone of Jurassie age in the Grants  distrct
indicatey @ genetic relationship between the folds in
the Todilto limestcac and ~Lus resulung from the
Zum Uplifi. Dnli-hole data show that the larger
orc  bodiecs n the Todilio lLimestone are on
antichnes. The ore bodies arc clongate in a manner
that suggests confrol by a conjugate joint  system:
they appear to trend in general conformuty with the
folds. (Auth)

<53
Bain. G.W_.: Amherv College.  Asmherst,
MA
Geology of the Fissionable Materials.
Fconomic Geology. 45(4). 273323 (1950,

Junc)

Deposits of  uranium  and thorwum  have

characicristics  of  mincralogy  and  geologic
occurrence  with geographic dntnibution  pattern
that  faciltates csiimating the resources in cach

type.  Posiions for known gcographic  occurrences
arc shown on maps and the geologic control oscr
the distribution for cach type »n revicwed 0 the
text.  Occurrences  are classificd under primany or
hspogene  types.  scdimentary  or  bedded  deposits.
and  onidised  bodies. AU present  the  primary
deposits  are  the  principal source of supph  and
currently  only - mevathermal  lodes  seem 0 have

T



productive  value. Primary uranium deposits are
cither in massifs or close to the margin of Shiclds.
The center of Shields has no “nown or indicated
concentrations.  Marnine beds, which accumulated
very slowly at high pH (hydrocarbon and
phosphonite  bear.ng strata which interruot the
organic food cyele) have above average uranium.
Some of these marine deposits and many lake beds
and soil layers of steppe climate have the contained
uranium reconcentrated slightly when
concretion-forr:ing processes affect them.
Concentrations of oxidized uranium mineral occur
in the pedalfer type soil areas where ac.dity declines
at depth: 1t appears in the pedocal type soil areas at
the surface or at the watertable in the special
instance where acidity 1s sustained by oxidation of
sulphide masses. Sources of wanium can be in
etther pnmary hypogene minerals or is sedimentary
deposits. (AuthPAG)

<54>
Everhart, D.L ;

Materials,
DC

AEC. Division of Raw
Geolugic Branch, Washington,

Origin of Umnium Deposits: A Progress
Renort.  Mining  Engineering.  6(9). 904-907.
(1954, September)

The uranium deposits of the world exhibit 2 broad
variety of character and geologic environment.
Uranium has a high solubility over a wide range in
pH. temperature, and pressure, but there are a
number of very effective precipitants, including
carbonaccous matter and high base-exchange clays.
The origin of the uranium deposits in  many
geologic environments is reasonably clear. The
greatest doubts as tc origin concern  the
diss.miunated deposits in  sedimentary rocks,
partic larly those deposits on the Colorado
Patcau. The field relations of most of these
deposits suggest that primary structures in the
sediments  werc instrumemal  in  localizing  the
deposits. In a fcw areas, however, field relations
strongly suggest that the deposits may be
genetically related to faults, fracturcs, or sait dome
structares. (Auth)

<55>
Finch, W.1.; USGS, Washington, DC

Geology of the Shinsrump No. 1 Uranium
Mine, Seven Mile Canyon Area, Grand

County, Utah. USGS Circular 336. 14 pp.
(1954)

The Shinarump No. [ uranium deposit is about 12
miles north of Moab, Utah. on the west flank of
the Moab anticline and abou! 700 feet west of the
Moab fault. The rocks dip about 8 degrees NW: the
formations arc cf scdimentary origin and range in
age from Permian to Jurassic. Uraniferous material
occurs mainly in three zones in the lower 25 feet of
the Chinle formation of Triassic age. The
Shinarump No. | deposit is in the lowermost zone.
which is made up of from 5 tc 10 feet of siltstone
with some interbeds of mudstone. sandstone. and
conglomerate. The ore deposit is not in a channel
fill but in flat-bedded sedimentary rocks that were
deposited on an irregular surface. The deposit
consists of discontinuous lenticular layers of
raineralized rock, irregular in  outline. that, n
general, follow the bedding. The ore mincrals occur
in the more poorly sortad parts of the siltstone and
in stringers of coarse sand in the silistone. The
rocks near the deposits are bleached from red to
gray and green. Unmninite. the jpancipal uranium
mineral, is associated mainly with chalcopyrite and
pyrite. The wuraninite occurs as small grains
disseminated in the siltstone and replacing wood.
Rich concentrations of uranium occur in seams as
much as half an inch thick along bedding planes.
The uraninite is later than or simultancous with
most sulfides except chalcocite, which is, in part,
later than uraninite. The Shinarump No. | deposit
is thought to be of hydrothermal origin and to have
been formed in Late Cretaceous or Early Tertiary
time. Guides to ore in the arca arc the presence of
bleached  siltstone, carbonaccous material. and
copper sulfides. (Auth)

<56>
Fischer, R.P.; USGS, Denver. CO

Deposits of Vanadium-Bearing

Sandstone. In Vanderwilt. J.W., Mineral
Resources of Colorado. Colorado Mineral
Resources Board. (pp. 451-456). (1947)

Deposits of vanadium-bearing sandstone occur in
western  Colorado and adjacent pans of Utah,
Arizona, and New Mexico. The principal
ore-bearing rocks are the Shinarump conglomerate
of Triassic age, and the Entrada sandstone and
Morrison formation, both of Jurassic age. The ore
is sandstone impregnated with vanadium minerals.
although some plant fossils arc richly mineralized.
The vanadium deposits form irregularly tabular



lavers whose long axes nearly parallel the bedding.
but the deposits do not follow the beds in detail
They are irregularly distributea and have a wide
range in size. The limits of the vanadiunrbearing
sandstonc are usually fairly well defined. Wherever
the ore layer, or an cdge of it crosses the bedding in
a smooth curve, the structure s called a “roll™
Fossil logs and the rolls in any onc area usually
have a common cnientation. The host beds range
from horizvatal to sieeply dipping. but most of the
deposits are in  gently dipping beds. Faulting s
locally common. hut the deposits apparently are
not genetically  influenced by fauling nor by
Tertiary intrusive igneous rocks. Origin and
controls of the ore deposits have not been definitely
established. but the deposits probabiy were formed
by precipitation from ground-waters before
regional dcformation and possibly shortly  after
deposition of the ore-bearing beds. The source of
the varadium is not known but is thought to be
great volumes of adjacent beds which were shightly
vanadifcrous. {Authy MBW)

<57>

Fischer. R.P.: USGS. Denver. CO

Origin of the Colorado Plateau Vanadium
Deposits.  Washington  Academyv of  Science
Journal. 39(3). 109. (1949)

The sanadium deposits of the Colorado Platcau

occur in sandstone beds of Mesozoic age. Most of
them are revgicted 10 a few srratigraphic horizons.

along winch they have a wide but spotty arcal
distripution.  The ore mincrals mainly  impregnate
sandstone,  partly  or  completeh  filing  the  pore

spaces of the rock. The ore bodies arc irrcgularly
shaped in plan and in scction they form tabular or
lenticular  lavers that  lie ncarly  paralle! to- the
bedding. These lavers do not follow the beds
detail, however. and for this recason the ore in s
present form cannot be syngenctic but rather had
to have been precipitated from solutions after the
sands had accumulsted. Tt is difiicull 10 rationalize
the localization and character of the deposits as
originating fromn hydrothermal  or  ground-water
solutions that might havc becn introduced into the
orc-bearing beds along  through-going,  vertical
structures  resulting from regional dcformation  or
igncous  activity. The habits of the ore and the
location of the dep »its show a close relationship to
sedimentary  structures  and  conditions that  would
certainly influence at onc time or another the flow
of solutions along or through the orc-bearing beds.
It s suggestcd that the vanadium orc was

precipitated  from ground waters moving along the
beds during a period of active arculation shonly
after the sands accumulated. Przcipitation probably
wiay caused by relatively  siight changes in
composiion of the water. rosulttng from reactions
in a1 environment of decaving orgamic  matier.
react ons at a water table. or the mixing of wo
solutions. (Authy MBW)

<58>>
Fischer. R.P.. and L.S. Hilpert: USGS.
Washington. DC

Geology of the Uravan Mineral Belt.
USGS Bulietin 988-A. (pp. [-13). (1952)
The name Uravan mincral belt s applied to a

narrow, clongate area in southwestern Colorado in
which camotite deposits in the Morrison  tormation
have a closer spacing. lasger size. and higher grade
than those in adjoining arcas. The beft extends
from Gateway through Uravan to Shck Rock. The
deposits  within the belt tend to be clustered 0
patches of favorable ground 1000 feet or more in
width and usually a mule or more in lkngth. These
patches  of favorable ground. and the deposits
within them. generally are clongate normal 1o the
trend of the mineral belt. Similarly the fosil logs
and the ore rolls within  the deposits  have o
dominant  orientation  normal  to  the belt.  The
mincra®  belt  probably  was  localized by geologic
conditions cxtant during the time the ore-bearing
Morpson  formation was deposited. These  geologic
relations allow the projectim of the belt under deep
corver between  pmints  of exposure and  offer  the
chance of discovering modcerately  large resenves of
carnotite ore m the unexplored pasts of the belt.
(Authy MBW)

<59>

Fischer, R.P.. W.[.. Stokes, and [..F.
Smith; USGS, Washingion, DC

Creek Vanadium
Colorado. USGS

Geology of the Rifle
Areca, Garfield County,
Stratcgic Minerals Investigations
Prcliminary Report, S pp. (1944)

The vanadium dcposits at the Rifle and Garficld
mines.  northcast  of  Rifle,  Garficld  County,
Colorado, arc in the Entrada sandstone of pper
Jurassic age. The rocks in the arca dip southward
at modcratcly low angles. but this dip is locally



disrupted by smal folds and [aults. Exposed
formations include the Trassic Red Beds. the
Entrada sandstonc and Morrison formation of
Jurassic age. and the Dakota sandstone and
Mancos shaie of Cretaccous age. The orc is light
colored. cross bedded. fine-grained sandstone
impregnated with vanadium mincrals, the most
important of which s a finegrained micaceous
mineral of uncertain composition. Fossil
carbonaccous material has not been observed. The
deposits occur  in  threw  layers which range in
thickness from a feather-edge to as much as 30 feet
and average about 5 feet. The ore flayers are
generally  nearly conformable to formation
contacts; they normally cross inchined bedding. At
the Rifle minc. the lower ore layer forms an
clongate deposit that has been mined for nearly
5000 feet. An altered zone at the top of the Red
Beds is locally vanadiferous; the thicker parts of the
altered zone are spatally rehted to vanadium
deposits in the overlying Entrada sandstone. (Auth)

<60>
Gregory, H.E.; USGS. Washingion, DC

Geology of the Navajo Country - A
Reconnaissance of Parts of Arizona, New
Mexico, and Utah. USGS Professional
Paper 93, 161 pp. (1917)

The geology of the Navajo country. an area in
northeastern Arnizona and adjacent parts of Utah,
Colorado. and New Mexico, is described. Exposed
consolidated scdimentary rocks i the region are
mostly of Triassic, Jurassic, and Cretaceous age,
but rocks of Precambrian. Pennsylvanian, and
Eocene age also are present. Relatively large areas
in the Carrizo Mountains and in the Hopi Buttes
area are underlain by igneous rocks. Smaller bo ‘es
of igneous rocks are widely distributed. 1 ¢
sedimentary rocks in the region are horizontal or
tilted at Jow angles except where they have been
sharply folded by monoclines. Two major
structural basins (now called San Juan Basin and
Black Mesa Basin) and three major uplifts (now
called Zuni uplift, Defiance uplift, and Monument
uplift) are present in the region. The report includes
a geologic map of the Navajo country at a scale of
1:500,000. in Monument Valley a

uranium-vanadium mineral.  probably camotite,
was found among the pebbles of the Shinarump
conglomerate and in association with petrifiid
wood of the Chinle formation, beth of Triassic age.
(Auth)

<61>
Gregory. H.E.; USGS. Washingion. DC

The Kaiparowits Region, A Geographic
and Geologic Reconnaissance of Parts of
Utah and Arizons. USGS Professional
Paper 164. 161 pp. (1931)

The scdimentary rocks of the Kaiparowits region
are chiefly of Triassic. Jurassic. and Cretaceous
age. but Eocene rocks cap the highest platcaus. and
Permian sandstones and limestones are present in
the upwarps. Extruswve igneous rocks of Teruan
age blanket an arca m the northwest part of the
region. The Waterpocket monocline and the East
Kaibab monocline are the major flexures of the
region. The Circle Cliffs upwarp. the Kaibab
upwarp. and the Kaparowits downwarp cover
large areas and are modifiecd by smaller folds. The
Paunsugunt fault n the northwest part of the
region has a displacement of 1500 feet. The report
includes a geologic map of the region at a scale of
1:250.000. (Auth)

<62>
Gner, AW_(Ed.): Not given

Geology of Portions of the High Plateaus
and Adjacent Canyon Lands, Central and
South-Central Utah. Proceedings of the
Intermountain Association of Petroleum
Geologists, Fifth Annual Conference,

Guidebook, held in Salt Lake City. Utah.
130 pp. (1¥34)

The publication. a field conference guidebook.
includes papers on the geomorphology. structurai
history, stratigraphic correlations, and the
stratigraphy of the Carboniferous, Permian,
Triassic, Jurassic. and Cretaccous and Tertiary
rocks. Each of the formations is described. The
stratigraphy and structure of the Capitol Reef arca.
the Kaiparowits region, and the Paunsugunt
Platcau region arc described. The guidebook aiso
contains papers on the oil and gas fields of the
region and the uranium deposits at Temple
Mountain. A number of geologic and structural
mzps and sections at various scales are included.
(Auth)

<63>

Gruner, J.W.: University of Minnesota.



Minncapolis. MN

Annual Repont for July 1. 1950 to June
30, 1951, Pant I, Ongin of the Uranium
Deposits in  the Shinarump Formation - A
Preliminary Stady. RMO-837. 27 pp.
i1951)

Features common to many or all of the uranium
deposits in the Shinarump conglomerate of Triassic
age arc reviewed. Most  of the deposits  are
assocated with fossil carbonaccous material and
arc ncar the base of channcls cut into the
underlying rocks. in  most places the Mocenkopi
formation. and arc fiffed with irregular lenses and
beds of conglomerate. sandstone. and clay.
Commonly there s a thin bleached 7zone directly
under the contact. The unoxudized parts of the
deposits arc independent of present day large-saale
topography. Thc uranium may be associated with
vanadium or copper or neither. but pyrite is almost
always present in the unoxidized ore. Hypotheses
of the origin of the uranium deposts discussed arc
the hydrothermal hypothesis, concentration from
surface waters. and concentration from circulating
metcoric  waters. The hypothesis that flowing cold
waters deposited the uranium is favored. Organic
matter 1s thought te be the precipitating agent. The
depusits  have rtemained  essentially  unchanged by
subsequent geologic processes. (Auth)

<64>>

Gruner, J.W.. A. Roscnsweig. D.K.
Smith: University of Minncsota,

Minneapolis. MN

and

The Mineralogy of the "Mt Vida”
Uranium Ore Deposit of the Utex

Exploration Company in the Indian Wash
Area, Utah. In Annual Rcport for April 1.
1953 ta March 31, 1954, (pp. 15-27):

RME-3094, (pp. 15-27). (1954)

The Mi Vida vanadium-uranium orc deposit is in
calcarcous sandstone and mudstone lenses in the
Chinle formation of Triassic age. The area is on the
southwest flank of the Lisbon Valley anticline. and
the rocks strike 5 degrees - 30 degrees NW and dip
about 10 degrees SW. The ore body is covered with
impervious shale and siltstone. The mineralogy of
the host rock and orc minerals is described. and the
origin of the deposit is discussed. Uraninite is the

major uranium mincral. but  tyuyamunite and
metatyuyamunitc also arc recognized. Moniroseite,
doloresite, and other unidentified vanadum

mincrals are present. The ore minerals  are
associated  with  abundant carbonaccous materials.
(Auth)
<65>

Gruner. JW.. C.C. Toule, and L.
Gardiner. University of Minnesota,
Mumnneapolis. MN: AEC. Denver. CO

Uranium Minenalization in Todilto
Limestone Near Grants, McKinley
County, New Mexico. Economic Geology.
46(7). 802: Geological Society of America
Bulletin, 62(12). 1445. (1951)

Urnanium ores have been found in Todilto limestone
near Grants. New Mexico. about 75 miles west of
Albuquerque. The rocks are a part of the southern
nm of the San Juan Basin and dip gently
northward. The Taodilto s practically conformably
underfain by Entrada sandstonc. The Summenville
formation overlies u. The limestone in the area
under  discussion  varies from 3 to 20 fect in
thickness. Usually. the upper part shows
considerable recrystallization. 1t s in this portion
that most of the mincralization is found. Here. the
mincrals  carnotite, tyuyamunife, uranophanc, and
some  amorphous. illdefined  umnium-vanadium
compounds panly replace the calcite. Fluorite has
been found in two places replacing  calcite.
Puchblende n minutc blebs has been  identified.
The lower. thinly bedded limestone contains
uranium only along joints and fracturcs. Very
minor amounts of uranium mincrals have been
discovered in the basal few feet of the overlying
Summenrville. It may be stated tentatively that the
uranium content s probably of syngenctic origin.

Diagencsis  caused recrystallization  ¢f the  upper
Todilto and some concentrations of the ore.
Circulating ground water caused much later
solution and reprecipitation in the ores. (Auth)

<66>>

Grutt, EW., Jr; AEC, Casper. WY

Geclogic Notes on Some Wyoming

Uranium Districts.  Mincs  Magaszine.  45(3).
106-108. (1955)

Uranium in Wyoming occurs in veins 0
Preccambrian rocks. in sedimentary  rocks of
Palcosoic and Mcsosoic age. and i sedimentary

rocks of Tertiary age. The deposits in sedimentary



rocks of Tertary age arc most importamt. In the
Ow! Creck Mounuins, in the Pedro Mountains,
and in the Laramic Mountains. uvram:nite occurs in
hvdrothermal veins in  Precambrian rocks.
Camonite deposits occur in sandstones of the Inyan
Kara group of Eariv Cretaceous age on the
northwest flank of the Black Hills. Uranium
deposits in the Powder River Basin occur in the
Wasaich formation of Eocene age in two broad
areas. In the Pumpkin Buttes area, there are two
ivpes of deposits: disseminated and concretionary.
Both occur in coarsegrained arkosic sandstone but
are not usually found together. The deposits in
Converse County are mostly of the disseminated
type. The uranium deposits near Lance Creek, on
the southeast margin of the Powder River Basin are
mostly in arkosic sandstone in the White River
formation of Oligocene age. In the Gas Hills area,
the majority of the deposits occur in gently dipping
coarse-grained arkosic sandstone of the Wind River
formation of Eocene age. A number of uranium
minerals are disseminated in the host rock. In the
Owl Creek Mountains, mcta-autunite is
disseminated along secams or bedding in tuffaccous
sediments of the Wind River formation. In the
Crooks Gap area in the Green Mountains,
uranophane and other uranium minerals are
disseminated in  very coarse-grained sandstone and
conglomerate in the lower part of the Wasatch
formation of Eocene age. Near Baggs. Wyoming,
and Maybell, Colorado. uranium minerals are
irrcgularly disseminated in sandstone of the Browns
Park formation of Miocene age. (Auth)

<67>

Love, J.D.; USGS, Washington, DC

McComb Ares, Wyoming. In Geologic
Investigations of Radioactive Deposits,
Semiannual Progress Report, December |,
1953 w0 May 31, 954, (pp. 175-18i):

TEI-440, (pp. 175-178). (1954)

The McComb area is in the northem part of the
Wind River Basin near the Owl Creek Mountains
in Fremont County, Wyoming Most of the
uranium deposits in the area are in the Tepee Trail
formation of Late Eocene age. Autunite,
schroeckingerite, and other uranium minerals o

in bentonitic claystone, bentonitic sandstoue,
arkosic sandstone, and boulder conglomerate.
Radioactivity is also present locally in  adiacent
Precambrian granite. (Auth)

<68>
Love. J.D.: USGS. Washington. DC

Preliminary Report on Umanium in the

Gas Hills Arca, Fremont aad Natrona
Counties, Wyoming. USGS Circular 3152,
11 pp. (1954)

Uranium deposits occur in the Thermopohs shake
of Cretaceous age. in the Wind River formation of
Early Eocene age. and in middie Eocene rocks in
the Gas Hills arca of central Wyoming. The
Cretaceous and older rocks are folded: the Tertary
rocks are essentially horizontal. The Wind River
formation was decposited on an rregular  eroson
surface developed on the Cretaccous and  older
rocks. The uranium deposit in the Thermapols
shalc is near the contact with the Wind River
formation. The uranium was probably deposited in
the shale from ground water solutions ponded by
the crosion surface. The deposit is not of orc grade.
In most of the uranium orc deposits in the Wind
River formation the uranium mincerals

meta-autunite, uranospinite, and an  unidentified
uranium mincral are disseminated in medium- 10
coarse-grained or conplomeratic sandstone. but
some small low-grade deposits have been found in
carbonaceous shale. Some of the deposits are in
clayey sandstone, and some are associated with
ferruginous concretions or beds. Sampks sclected
from the deposits have contained as much as 1
percent uranium. The uranium occcurrence in b~
middle Eocene rocks is near the base of the
sequence in a ferrugincus coarse-grained
conglomeratic sandstone. It does not contain
ore-grade matenial. The author suggests that the
uranium was Jeached from younger tuffaceous
Tertiary rocks by ground water and transported
downward and laterally to favorable cavironments
of deposition. (Auth)

<69>
Lindgren, W_; Not given

Vanadium and Uranium Ores in
Sandstone. In Mineral Deposits. 4th
Edition. McGraw-Hill Book Company.
Inc.. New York, (pp. 409-415). (1933)

Vanadium with some wuranium and a trace of
radium is common in gently inclined. white,
cross-bedded sardstones of the McElmo formation
{Morrison formation) and La Plata sandstone
{Entrada sandstone). both of Jurassic age. in



western  Colorado and castern Uiah. The three
most important minecrals are camotite. vanoxite.
and roscoelite. The acamotite ores are always
associated with fossil wood. It is suggested that the
vranium and ‘vanadium were concentrated by
possibly tepid metconc waters which denved the
metals from temigenous sediments resuiting  from
the disintegration of Precambrian ignecous  rocks
and pegmatites. (Auth)

<>

Love. J.D.; USGS. Washington. DC
Uramium in the Mayoworth Areas,

Johasoa County, Wyoming - A

Preliminary Report. USGS Circular
7 pp- (1954)

3s58.

The uranium mincral tyuyamunite oocurs in a hard
gray oolitic marine limestone at the base of the
Sundance formation of Jurassic age in the
Mayoworth arca. Wyoming This limestcne bed is
about 20 feet thick in the area. but it thins and
disappears to the north and south. The remainder
of the Sundance formation is composed of marine
sandstone and shale. The Sundance in this area 15
underlain by the Chugwater formation of Triassic
age and is overlain by the Morrison formation of
Jurassic age. The area s on the cast flank of the
Bighorn Mountains. and the rocks dip 10 degrees -
IS degrees NE. Metatyuyamunite coats fractures in
the limestone and replaces the oolites. Selected
samples contain ar much as 0.71 percent uranium.
Radioactivity is also present along some
ferruginous brown clayey partings in the limestone.
Dinosaur bones in the Morrison formation wcere
radioactive wherever  tested. but  no  significant
amount of radioactivity was noted in the
surrounding rocks. The uranum was apparently
deposited in  the limestone from ground water
solutions. It is suggested that the uranium was
derived from the White River formation of
Oligocene age. the White River formation truncates
the older rocks about 2500 feet structurally higher
than the uranium deposits. (Auth)

<71>
Lowell, J.D.: AEC, Grand Junction. CO

Applications of Cross Stratification

Studies to Problems of Uranium
Exploration. R ME-44. (1953)

"M

--r

Uranium ore bodies in the lower part of the
Mornson tormation of Jurassic age in the Chuska

Mountains area in northeastern Arizona are
cleongated wm  the dwerrection of ancrent  strcam
channcls. Intcractions of ancent stream  svatems

appear to be favorable loci for the deposition of
uramum orc. These stream  directions  ard
intersections an be reconstructed and proxcted by
mapping and analysis of crosa-stratiflication.
Mincral-bearing  solutions appear to have followed
networks of palcochannel  scour-fiils. moving
through them along the path ol greatest
permeaability. Where the veloaity of the moving
solutions was roduced by opecially permeable
rocks, uranium ore was deposited. provided that a
suitable geochemical environment existed. (Auth)

<12>

Lowell, 3.D.; AEC. Grand Junction. CO

Applications of Cross Stratification
Studics to Problems of Unanium
Exploration, Chuska Mountains, Arizona.
Economic Geology. 50(2). 177-185:
RME-44, 17 pp. (1955)
Uranium ore bodies in the lower part of the

Morrison formation of Jurassic age n the Chuska
Mountains arca n  northeastern Arnvona arc
clongated n  the duwection of ancent sream
channels. Intersections of ancient stream  svstems
appear to be favorable loci for the deposition of
uranium ore. These stream directions and
intersections ¢can be reconstructed and projected by
mapping and analysis of cross-stratification.
Mincral-bearing  solutions appear to have followed
nctworks of palcochannel scour-fills, moving
through them along the path of greatest
permeability.  Where the veloaty of the moving
soluvons  was reduced by especially  permcabic
rocks. uranium orc was deposited. provided that a
suitable geochemical environment existed. (Auth)

Title of RME-44 report s “Applications of
Cross  Stracification Studies to  Probiems of
Uranium Exploration™.

<73>

McKee, E.D.. C.G. Evensen. and W.D.
Grundy: University of Arizona, Tucson,
AZ

Studies in Sedimentology of the

Shinarump Conglomerate of Northeastern

PRI



Arizona. RME-3089, 48 pp. (1953)

Stuties of sedimentary features of the Shinarump
conglomerate  in nort' zastern Anizona include
analyses of composition, texture, and

cross-stratification. examination of small-scale
primary structures and of features of the basal

contact, aid the accumulation of data on
stratigraphic relations and the controls of
mineralization. Much of the detrital sediment
induded in the Shiarump conglomerate was
transported by streams from rthe south and

southwest. The formation developad as a regressive
sandstone, forming a blarket deposit across a
surface of small hills, valleys, and stream channels.
The types of deposition were rigidly controlied by
water level. Field relations indicate that lateral and
downward moving solutions, following the paths
taken by ground water today, introduced the
mineral matter. Channels cut into the underlying
Moenkopi formation appear to have determined
major directions of movement of the solutions;
local sedimentary traps of scveral types within these
channels have been responsible for ore
accumulation.  Carbonaccous matter and  some
vanicties of clay deposits are associated with
mineralization in many sedimentary traps. (Auth)

<14>

McKelvey, V.E.. D.L. Everhait. and R.M.
Garrels; USGS. Washington. DC: AEC,
Washington, DC

Summary of Hypotheses of Genesis of
Uranium Deposits. In USGS Professional
Paper 300, (pp. 41-53). 739 pp.: In
Proceedings of the International
Conference on the Peaceful Uses of
Atomic Energy. Vol. 6, Geology of

Uranium and Thorium, held in Geneva,
Switzerland, August 8-20. 1955. United
Nations, New York. (pp. 551-561). 825 pp.
(1956)

The origin and distribution of :.anium in several
geologic environments are discussed. The uvranium
deposits in sandstones on the Colorado Plateau arc
probably epigenetic. Certain studies have shown
that the uranium probably came from a
deep-seated source, but it is possible that the
uranium was derived from volcanic ash or other
dispersed sources within the sedimentary pile and
transported to the site of deposition by circulating
waters or petroleum. Whatever the source, the path
the ore solutions followed in the sandstones was

determined mainly by sedimentary structures. The
precipitation of uranmum likely is brought about by
reduction. perhaps rclated to  decaving  orgamc
matter. (Auth)

<I5>
McKnight, E.T.: USGS. Washington. DC
Geology of Arca Between Creen and

Colorado Rivers, Grand and San Juaa
Counties, Utah. USGS Bulletin 908, 147

~ pp. (1940)

Exposed sedimentary formations in this arca range
in age from Pennsylvanian 1o Upper Cretaccous.
Most of the Permian, Tnassic. and Jurassc
formations are of continental origin: the
Pennsylvanman and Upper Cretaccous formations
are mostly marme. The dominant structure of the
area is a gentie regional dip to the north.
Supcrposed on the regional dip are several folds.
some of which may be due to the intrusion of salt.
The report includes a geologic map and structural
geologic map of the area. both at the sczie of
1:62.500. (Auth)

<76>
Masters, J.A.: AEC, Grand Junction, CO

Urnanium Deposits on Southwest Rim of
Lukachukai Mountains, Northeast
Arizona. RMO9i1. 10 pp. (1951)

Vapadium-uranium deposits on the southwest rim
of the Lukachukai Mountains are in the Salt Wash
member of the Morrison formation oi Jurassic age.
The Salt Wash member is composed of red and
gray. fine-grained quartzose sandstoncs
interbedded with red and gray shales and siltstones.
Carnotite and vanoxite are associated with
carbonaceous material, and impregnate

cross-bedded channel sandstone 45 and 100 feet
above the base of the Salt Wash sandstone. The
host rock is light to dark gray. whereas rocks in
other units are commonly red. However, not all
gray sandstone is mineralized. The deposits are on
the opposite side of the Lukachukai Mountains
from the mineralized belt on northeast rim and
extend from Dry Bone to Camp Mesa. (Auth)

<17>
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Masters. J.A; AEC. Grand Juncton. CO

Geology of the Unnium Deposits of the
Lukachukai Mountains Area, Northeast
Arzoss. RME-27. 23 pp._ (1953)

A concentration of vanadium-uramum ore bodies
occurs 1n iine- to very fine-grained sandstone of the
Salt Wash member of the Morrison formation of
Jurassic age in a north-south belt across the
Lukackukai Mountains. The belt extends from
Mea | 1o Mesa 5§ on the north sude, and from Two
Prong Mcsa to Step Mesa on the south side of the
mountains. The ore belt conforms to a lenticular
sandstonc and mudstone facics and 15 bounded on
the west by 2 massive sandstone facies and on the
cast by a mudstone-minor sandstone facies.
Changes in permeability influenced the movement

of mincral-bcanng solutions by causing thar
diversion. damming. and concentration.
Permeability trends  follow  palcostream  channels,

and orc bodies lic in and are clongated panaliel 1o
these channels. The presence of carbonaceous
material and. possibly. mudstone caused
precipitation of uranium  from solution. Ore most
commonly occurs in gray and [limonitic-brown
sandstonc; and. in the vicinity of ore. the associated
mudstonc 15 usually gray. The ore solutions
presumably bleached the rocks from red to gray or
brown. Carnotitc and vanoxite impregnate
sandstone and “trash piles”. and replace fossil logs.
Some orc bodics are rol's. The association with
blecached sandstonc and mudstone is common to
both. (Authy MBW)

<78>
Miller, L.J.. AEC. Grand Junction, CO

Ore Textures of Umninite and Assocated
Minerals from the Colorado Plateau
Uranium Deposits. Geological
America Bulietin, 64(12), 1453-1454.
(1953)

Society of

Uraninite in thc ore deposits of the Colorado
Platcau is present 3« a replacement mineral. It
replaces the clay cement of the quartz grains. the
quartz overgrowths, asphaltite, organic matter., and
in some cases sulfide minerals. The exsolution
textere of chalcopyrite and bomnite iadicates
deposition at a high temperature. A comparison of
the large amount of alteration at the Marysvaic
uranium deposit and the low amount of alicration
of the Platcau deposits suggests a low-temperature
deposition for the Plateau deposits. (Auth)

<>

Stokes. W_L.: of Utwah, Salt

Lake City. UT

University

Stratigraphy of the Southcastera Utah
Uranium Region. In Stokes. W.L. (Ed)).
Uranium Deposits and General Geology of
Southeastern Utah: Guidebook to the

Geology of Utah. No. 9. Utah Geological
Society, Salt lLake City. (pp. 1647). 115
pp. (1954)

Exposed sedimentary formations in  southeastern

Utah range in age from Mississippian to Tertiary:
every system is  represented.  Older  sedimentary
rocks may bc present but are not exposed. Each of
the exposed formations is described. Uramum ore
has heen produced from 21 formations on the
Colorado Platcau; seven contain uranum  deposits
that have morc than 1.000 tons. The bulk of the
production in southcastern Utah has come from the
Shinarump and Chinlke formations of Trassic age.
and from the Morrison formation of Jurassic age.
These three formations are discussed in more detail
than others. (Auth)

<80>

Gruner, J. W of

Minncapolis. MN

University Minnesota.

The Uranium Mincralogy of the Colorado
Plateau and Adjcent Regions. In  Stokes.
W.I.. (Ed.). Uranium Deposits and
Gencial  Geology of  Southeastern
Guidehook to  the Geology of Utah,
Utah Geological Socicty. Salt  lLake
(pp- 70-77). 115 pp. (1954)

Utah:
No. 9.
Chity.

Uranium and vanadium minecrals  occurring  in
rocks of the Colorado Plateau and adjacent regions

arc presented in two  comprchensive  tables. Fach
mincral s  described by chemical composition:
color; lustre. specific  gravity, system and  habit;

cleavage. associations; geologic occurrence: and the
author’s remarks. (PAG)

<812

Shoemaker, E.M.; USGS. Washington,

DC
Structural Features of Southeastern Utah
and Adjacent Parts of Colorado, New



Mexico, and Arizona. In Stokes, W.L.
(Ed.). Uranium Deposits and General

Geology of Southeastern Utah: Guidebook
to the Geology of Utah. No. 9. Utah
Geological Lociety, Salt Lake Cuty. (pp.

438-69). 115 pp. (1954)

The major uplifts of southeastern Uwah are the San
Rafacl Swell. Circle Chiffs uplift. the Uncompahgre
uplift, and the Monument Uplift; the major basinc
are the Kaiparowits Basuin. the Henry Mountains
Basin, and the Uinta Basin. Each of the uplifts and
basins is an asymmetric fold. bounded on onc side
by a major monocline. Five series of salt structures.
some of which have collapsed crests. occur mainly
in a northwest-trending belt in an area in Colorado
and Uwah. The Rccolithic mountain groups in
Utah, the Henry, La Sal. and Abajo Mountains,
consist of stocks of igneous rocks from which
radiate tongueshaped masses.  Sills, dikes, small
laccoliths, and diaicemes are distributed irregularly
in parts of southeastern Utwah. The tectonic history
of the region is reviewed. The regional pattern was
established prior to Cambrian time. Slight folding
in Permian time probably initiated the risc of the
salt intrusions, and they continued until late in
Jurassic time. In the Late Cretaceous. the area was
inundated by the sca and covered with about 5,000

feet of sediments. Probably in latest Crctaceous
tme. most of the larger structures assumed
essentially their present form. and the laccolithic

mountain groups were intruded. In Late Tertiary
time the entire area was uplifted. (Auth)

<B2>

Proctor, P.D.; Utah Geological and
Mineralogical Survey, Salt Lake City, UT

Geology of the Silver Reef (Harrisburg)
Mining District, Washingion County,

Utah. Uiah Geological and Mineralogical
Survey Bulletin 44, 169 pp. (1953)

The Silver Reef mining area ir southwestern Utah
contains the only known occurrence in the United
States of commercial bodies of silver ore in
sandstone  with minor copper-uranium-vanadium
minerals. The ore bodies are restricted to the Silver
Reef sandstone member of the Chinle formation of
Triassic age, and they occur on the limbs and nose
of the nonheast-trending and plunging Virgin
anticline and a subsidiary anticline and syncline.
The deposits are associated with carbonaceous
materials in lenses of lightcolored quartzose
sandstone and may be localized in channels in the
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Sitver Reef sandstone. The author concludes that
the metais in the Silver Reef deposits were derived
from volcanic twffs by ground or surface waters
and precipitated in  proximity to carbonaceous
material in the Silver Reef sandstone. The silver
was further ccncentrated by secondary enrchment.
(AuthX MBW)

<83>

Rapaport. 1., J.P. Hadfield, and R.H.

Ofson; AEC, Grand Junction. CO

Jurassic Rocks of the Zemi
Mexico. RMO-642. 45 pp. (1952)

Upiife, New

The Zuni uplift is an asymmetnical. clipical dome
in the southeastern comer of the San Juan basin. It
is approximately 65 miles long by 40 mikes wide.
clongated in a northwesterly direction. In the
central part of the uplifi, Precambran crystalline
and metamorphic rocks are exposed. About a
thousand feet of Palkcozoic. and moure than three
thousand feet of Mesozoic, sedimentary  rocks
overiic the Precambrian basement. Tertiary and
Quatemary lava flows cover limited areas. Jurassic
sedimentary rocks of this region. in ascending
order. are divided mto the Glen Canyon group, the
San Rafael group, and the Morrison formations.
The Wingate formation is the only member of the
Glen Canyon group. The San Rafael group consists
of. in ascending order. the Carmel. the Entrada, the
Todilto, the Summerville, and the Bluff formations.
The Morrison formation is divided into the
Recapture Creek, the Westwater Canyon., and the
Brushy Basin members. Rock types include shale.
siltstone, sandstone, and limestone. All Jurassic
formations, except possibly the Carmel, are of
continental origin. The regional stress responsible
for the Zuni dome appears to have been cssentially
one of vertical uplift, probably in Early or Middle
Tertiary time. Structural relief is more than 6,600
feet. The joints and fauits secem to be tensional.
normal to the direction of most bending and
normal to the bedding. (Auth)

<84>

Reinhardt, E.V.; AEC, Grand Junction,
co

Uranium-Copper Deposits Near Copper
Canyon, Navajo Indian Reservation,

Arizons. RM0O-902, 13 pp. (1952)



Copper-uranium deposits in the Copper Canyon
arez of the Monument Valley distirict in Utah and
Anzona, occcur in the Shinarump conglomerate of
Tnassic age near the base of channels cut to the
urderlying  Moenkopr formation of Triassic age.
The deposits, which are relatively small. are all less
than 20 feet above the base of the channcls. and the
best concentrations are in the lower five feet. The
ore conains a much as 068 percent U3I08.
Carnotite, the principal uranium mineral.
impregnates sandstone and replaces fossil
carbonaccous material. The copper minerals occur
smilarly but also are found higher in the section.
There is no comstant ratio between thc copper and
uranium content of the deposits. Exposed
consolidated sedimeniary rocks range in age from
Permian to Jurassic. and dip | degree - 2 degrees
NW. (Auth)

<85>

Robeck, R.C.; USGS. Denver, CO

Uranium Deposits of Temple Mountain.
In Guidebook of the Fifth Annual Field

Conference of the International
Association of Petroleum Geologists,

Geology of Portions of the High Plateaus
and Adjacent Canyon Lands. Central and
South-Central  Utah. Salt  Lake City. (pp.

110-111). (1954)

The uranium deposits at Temple Mountain. Utah,
are in the so-called Mossback sandstone unit of the
Chinie formation of Triassic age. The area is on the
southcast flank of the San Rafael Swell. The
uranium is associated with wood fragments and
petroleum residue (asphalt) in the lower part of a
100-foot thick cliff-forming sandstone bed. (Auth)

<86>

Schiottman, J.D.. and L.E. Smith; AEC,

Denver, CO

Preliminary Report on Uranium

Mineralization in the Troublesome

Formation, Middle Park, Grand County,
Colorado. RME-1042. 14 pp. (1954)

Uranium has been found in the Troublkesome
formation in Middlc P: ;. Colorado. The Park is a
basin between the Front and Park Runges in which
pre-Cambrian, Permo-Pennsylvaman, Jurassic,
Cretaceous and Tertiary rocks have been uplifted.
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folded and faulted. Ummum ocvzis in sandstones.
clays and conglomerates of the lower 160 feet of the
Troublesome formation of Teitiary age. and
throughovt an area cxtending 10 miles cast-west
and four miles north-south. The individual deposits
vary from onc to four feet in thickness and from 10
10 20 feet in length; they are about half as wide as
they are long. Carnotite. autunite. and
schroeckingerite are found with brown and green
vanadium mincrals and carbonaccous  detritus.
Although thesc deposits are small and of low grade.
it is probable that they will vield some uramum ore.
Further geologic study and exploration are needed
to completely evaluate them. (Auth)

<87>

Sharp. W.N_| EJ. McKay. and F.A.
McKcown: USGS. Washington. DC

Powder River Basin, Wyoming. TEI-490.
(pp. 117-119): In Geologic Investigations
of Radicactive Deposits. Semiannual
Progress Report. June 1 to
1954. (pp. (17-119). (1954)

November 30,

The uranium deposits in the Pumpkin Buttes arca
of the Powder Rier Basin arc associated with a
sone  of interbedded. dominanly red sandstone
itnses and clavstone strata near the muddie of the
Masaten formation ot rge The red color
boundary locally  transects  primaiiy  ceduaentan
features.  lron-manganex-uranium  concrelicns  .arc
scattered erratically in the red sandsione at most
places. although in some places they are associated
with primary sedimentary  features.  Iisseminated
uranium orec with somc iron and manganese and
concentrations o. carbonate s associated with a
sharp color change from primanly buff and gray to
red sandstone. (Auth)

[RTN D%

<R8>

Sharp, W.N.. F.A. McKeown. E.J.
McKay. and A.M. White: USGS.
Washington, DC

Geology and Umanium Deposits of the
Pumpkin Buties Area, Powder River

Basin, Wyoming. In USGS Professional
Paper 300. (pp. 171-374), 739 pp.. In
Proceedings of the Interna“ional

Conference on the Peaceful Uses of

Atomic Energy. Vol. 6. Geology of

Uranium and Thorium. held in Geneva,



Switzerland. August 8-20. 1955. United
Nations, New York. (pp. 403-406). 825 pp.
(1956)

The Pumpkin Buttes are Jocated in the Powder
River Basin, an asymmetrical syncline which trends
north-northwest. The Wasaich formation of
Eocene age crops out over most of the basin. Older
rocks are exposed along the perimeter of the basin,
and remnants of the White River formation of
Oligocene age cap the Pumpkin Buttes. The
regional dip in the Pumpkin Buues area ranges
from 30 to {00 feet per mile 10 the northusst. The
uranium deposits in the Pumpkin Bultes area are
spatially related 10 a2 2one of predominantly red
sandstone within the normally buff or gray
Wasatch formation. The contacts between red and
buff or gray parts transect all sedimentary
structures and lithology within a sandstone unmit.
Tyuyamunite and cammotite are disseminated in buff
or gray sandstone ncar and at the contact with red
sandstone. Calcite is abundant at the contact.
Uranophane occurs chiefly in the cores of, and
peripheral  to. manganese-iron oxide concretions;
these deposits are small but high grade. It is
suggested that the deposits of oxidized uranium
minecrals were derived from initial deposits which
were formed under reducing and mildly alkaline
conditions. The source of the uranium may be
some of the components of the sandstone. (Auth)

<B9>
Shawe, D.R.; USGS. Washington. DC

Significance of Roll Ore Bodies in Genesis

of Ursnium-Vanadium Deposits on the
Colorado Plateau. In USGS Professonal
Paper 300. (pp. 239-241). 739 pp.. In
Proceedings of the Intemational

Conference on the Peaceful Uses of

Atomic Energy. Vol. 6. Geology of

Uranium and Thorium, heid in Geneva,
Switzerland. August 8-20, 1955. United
Nations, New York, (pp. 335-337). 825 pp.
(1956)

Roli ore bodies are generally layered deposits that
crosscut  sandstone bedding in sharply curving
forms. They are found principally in sandstone

lenses and iayers, usually in the upper part of the
Salt Wash sandstone member of the Morrison
formation of Jurassic age: they are less common
than tabular deposits both in this member and in
other ore-bearing units of the Colorado Plateau.
Roll ore depcsits are found principafly near the
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base cf thick sandstone units where numerous thin
welldefned mudstone kavers are inerbedded with
thin  sandstone layers. In places. rolls. which
commonly terminatc against an upper and lower
mudstone laver. are split into two d-stinct rolls by
the development along their axes of a third thin
mudstonc layer. The long ores of rolls mav ¢
continuous for many hundreds of feet in the planc
of thin sandstonc layers. In many places rolls have
continuity with tabular ore bodies which are
essentially paraliel to beddivz plancs. [t is possible
that roll ore bodies were formed by precipitation of
mincrals at  an interface between  solutions  of
different compositon and density. and that flow of
the orc-beanng or active solution as it passed
through connate waters in  the sediments was
influenced strongly by local sedimentaiy features.
Many similarities between roll ore bodies and the
more common tabular ore bodies In sedimentary
rocks on the Colorado Plateau suggest a common
origin for the two types. Thus. analysis and
interpretation  of details of roll ore bodies may
clarify genesis of the uranium-vanadium ore
deposits on the Colorado Platcau. (Auth)

<90>

Smith, J.F., Jr.. E.N. Hinrichs.
Luedke; USGS. Washington, DC

and R.G.

Progress Report on Geological Studies in
the Capitol Reef Areca, Wayne Jounty,
Utah. TEI-203, 29 pp. (1952)

Small uranium deposits occur predominantly in a
thin clay bed at the base of the Shinarump
conglomerate of Triassic age in the Capitol Reef
area. Zippeite and metatorbernite are the uranium
mincrals present and are associated with copper
minerals, crbonaceous material, a thick bleached
zone at the top of the underlying Moenkopi
formation. and channeis or scours in the top of the
Moenkopi. Consolidated sedimentary rocks in the
Capitol Reef area range in age from Permian to
Jurassic and have an aggregate thickness of over
3,000 feet. The stratigraphy is described in
considerable detail. The area is on the northeast
and ast flank of a topographic and structural
dome. (Auth)

<91>
Mirsky, A.; AEC, Grand Junction, CO

Preliminary Report on Uranium



Mineralization in the Dakota Sandstone,

Zuni Uplift, New Mexico. RME-47, 21 pp.
(1953)

Uranium deposits occur in sandstone and
carbonaccous shale of the Dakota sandstone of

Cretaccous age along the north and northeast flank
of the Zum uphift. The Dakota sandstone regionally
truncates older rocks. The sandstone units are buff
to gray. fine- to mediumgrained. cross-bedded.
planc-bedded. or massive. and are interbedded with
blue or gray mudstone and carbonaceous shale.
Most beds are lenticular. and the formation is
about 50 feet thick. The uranium mineral.
mctatyuvamunite. is  closely associated with
carbonaccous material and iron oxides. The
deposits arc in or marginal 1o palcostrcam
channels. Joints may partially control the location

ot the dcposits. Except for one deposit in
carbonaccous shale. all are in sandstone. (Auth)
<92>
Mitcham. T.W.. and C.G. Evensen:. AEC.
Grand Junction, CO

Uranium Ore Guides, Monument Valley

Dastrict, Arizona. Economic Geology.
50(2). 170-176. (1955)

The contact between the Shinarump conglomerate
and the Moenkopi formation, both of Triassic age,
i» a marked crosional unconformity. Basal
shinarump sediments fill  ancient stream channels
incised into the underlying Moenkopi. Uranium ore
deposits  are  commonly found in these stream
channels. Palcostrcam channels are the prime guide
to orc in the Shinarump. Twenty-seven otheis of
varying degrees of uscfulness are summarized.
(Auth)

<93>

Moore, G.W.. and M. Levish: USGS.
Washington, DC

Uranium-Bearing Sandstone in the White
River Badlands, Pennington County,

South Dakota. USGS Circular 359, 7 pp.
(1955)
Uranocircite is  locally disseminated in the lower

two feet of a channel sandstone in the Chadron
fromation of Oligocene age in the Whitc River
Badlands. The sandstone is ycllowish-grav and

coarse-grained: 1t is  directly unierlain by an
impermeable bed of bentonitic claystone.
Mctatyuyamunite was found at onc place in a bed
of freshwater limestone in the Chadron formation.
At several localities. camotite forms very thin
coatings on the outer surfaces of chalcedony veins
in the overlying Brule formation. also of Oligocene
age. The uranium was probably leached form the
overlying volkanic ash beds by descending meteoric

waters and carried by these waters to an
environment favorable for deposition. (Auth)
<M>
Muilenburg. G.A.. and W.D. Ketler;
Missoueri  Geological Survey and Water
Resources, Jeflerson Cnty. MO

Carnotite and Radioactive Shale in
Missouri. American Mincralogist, 35(3-4).

323-324. (1950

Camotite and possibly other radioactive minerals

have heen found in a gquarry in the Spergen
limestone of Mississippian age about five miles
north of Ste. Genevieve, Ste. Genevieve County,

Missouri. The camotite forms a thin film along a
joint in thc limestone. A thin parting of highly
radioactive black shale overlies the occurrence; the
camotite is thought to have been derived from this
shale parting. (Auth)

<95>

Mullens, TE.. and V... Freeman: USGS,
Denver. CO

Lithofacies Study of the Salt Wash
Sandstone Member of the Morrison

Formation. Gzolugical  Society of America

Bulletin, 63(12). 1340. (1952)

The Salt Wash sandstone. the lower member of the
Upper Jurassic Mocrison formation in a large pan
of the Colorado Platcau. is the product of an
aggrading fluviai system and consists of lenticular
beds of lhghtwolored cross-laminated  sandsione
and conglomeratic sandstonc  irrcgularly
intcrbedded  with  mudstonc.  claystone, and
horizontally laminated sandstone. The fluvial
deposits  are divided into  stream  and  flood-plain
deposits:  the stream dceposits include all sedimeats
interpreted as  deposited from moving water, the
flood-plain deposits include all deposits interpreted
as deposited from slack water. Arcal vanations in



the Salt Wash lithofacies are shown by isopach and
isolith maps. Interpretations of the areal vanations
in  Saft Wash lithofacies indicate piedmont-type
deposiion by a distnbutary dranage system from
onc principal source arca. The distributary
drainage radiated outward from south-central Utah
and spread sediments to the north and cast in a
fan-shaped pattern. The tctal thickness of the
deposits  and relative proportion of stream deposits
decrease rather uniformly away from the apex of
the fan. In the Four-Comers arca. wwhere the Salt
Wash member interfingers with the Bluff sandstone
member of the Morri;on. the development of the
fan shape was interrupted as the distribuiary
streams encroached on the s2.d dunes of the Bluff
sandstonc member. (Auth)

<96>
Phoenix. D.A_; USGS, Washington, DC

Relation of Camotite Deposits of

Permeable Rocks in the Mormison
Formation, Mesa County,
USGS Professional Paper 300. (pp.
213-219). 739 pp.. In Proceedings of the
International Conference on the Pcaceful
Uses of Atomic Energy. Vol. 6. Geology of
Uranium and Thorium. held in Geneva.
Switzerland. August  8-20. 1955, United
Nations. New York. (pp. 321-325). 825 pp.
(1956)

Colorado. In

The uppermost. almost continuous, layer of
sandstone in the Salt Wash member of the
Morrison formation of Jurassic age contains most
of the carnotite deposits in southwestern Colorado
and southeastern Utah. This layer is composed of
broadly lenticular strata of sandstonc separated by
finc-grained laminated sediments collectively called
mudstonc.  The prevailing trend of  sedimentary
structures is unique to cach stratum. This suggests
that cach stratum was deposited within the channel
margins of a shallow aggrading stream while that
stream  was essentially fixed in position. Carmotite
deposits are localized in a mudstone and lenticular
sandstone facies. The permeability of sediments in
the uppermost layer is influenced by both lithologic
character at the time of deposition and the effects
of diagenesis. but in general the sediments expected
to be most permeable originally are still the most
permeable. Laminated mudstone and silistone are
the least permeable and bedded sandstone is the
most permeable, except locally where the original
porosity has been reduced by interstitial clay.
quartz ovcrgrowths, and calcite and iron oxide

1

cement. The sedimentary rocks arc less permeable
normal to bedding than paraliel to bedding. In the
plane of bedding. they arc shghtly more pcrmeable
paraltel to the trend of hnear aggregates of sand
grains than normal to these aggregates.
Light-colored unoxidized sandstonc is also
somewhat more permeable than dark unoxudized
sandstone and is also somecwhat more permeabile
than dark-colored oxized sandstone of similar
appearance.  Coefficients of transmissivity  (the
product of the toial thickness and average
coefficient of permeability per unit thickness)
determined on samples from dnll holes in an arca
of 4 1 2 square miles. which includes the area of
Calamity claim group and the Outlaw Mesa area in
Mecsa County, Colorado. show that carmotite
deposits  are  localized where the rocks in  the
uppermost layer arc most transmissive: they are
uncommcn where rocks in the uppermost laver are
least transmissive. (Auth)

<97>
Chester. J.W_; AEC. Grand Junction. CO

Geology and Mineralization of Hunts
Mesa, Monument Valley, Arizona.
RMO-801. 9 pp. (1951)

Copper-uranmium ore deposits on Hunts Mesa occur
in the Shinarump conglomerate of Triassic age in
channels cut into the wunderlying Moenkopi
formation. Secondary copper and uranium
minerals are found in cach of the two exposed
channcls. Even though the Shinarump

conglomerate forms the cap of the mesa, the
outcrops of the channels are poorly exposed.
(Auth)

<98>>
Stugard. F., Jr.: USGS. Washington. DC

Two Uranium Deposits in Sandstone,
Washington and Kane Counties, Utah.

Geological Society of America
63(12), 1373. (1952)

Bulletin,

Carnotite and vanadium. copper. and silver
minerals occur as small lenticular deposits in
sandstone of the Chinle formation of Triassic age
at Silver Reef. Washington County, Utah. A
nearby mass of traclyte porphyry is thought to he
the source of the metal-bearing hydrothermal
solutions that formed the deposits. At the Bulloch




properiies in Kane County. disseminated autunite
constitutes a blanket deposit in Jurassic sandstonc
just below the unconformity between the Jurassic
and Cretaccous Systems. The source of the
uranium is not known. (Auth)

<99>

Towk. C.C.. and I. Rapaport: AEC,
Denver. CO

Unanium Deposits of the Grams District,

New Mexico. Mining Enginccring. 4(11).
1037-1040. Economic Geology. 47(1). 128.
(1952)

Uranium mineralization along the north flank of
the Zum Uphft in northwest New Mexico was
discovered in 1950. Icrregular, blanket-type aranium

deposits  are in terrestnal Jurassic  sediments. The
pnncipal orc-horizon s the wupper recrvsiallized
portion of the Todilto himestone. This limatonc

crodes as benches onc-half to three miles widc.
cnabling rclatively cheap cxplorztion and opcn-pu
mining. Orc deposits have also been discovered in
the sand Jenses of the Mornson formation. 500 to
800 (eet stratigraphically above the Todilto. The
Morrison crodes  into  steep  cliffs.  necessitating
more expensive cxploration and mining mcthods.
The uranium minerals in the Todilto are camotite,
tyuyamunite, and uranophane: finelv  disseminated
puchblende 15 found where the deposits  arc
removed from the effects of superficial oxidation,
Gangue mincrals are pyrite, hemaute. clcite, and
traces of baritc and fluorite. The sandstone ores in
the Morrison contain carnotite and

schrocckingeriic.  associated  with  himonite  and
organic material. The ore deposits are believed to
have achieved thar present form by the fateral
percolation  of  shightly heated  Tertary  waters.
Urmanium. however, may have ongmnally  been
contributed during the Jurassic. (Auth)

<100>

Troyer. M.L.. EJ. McKay. P.E. Soister.
and S.R. Wallace: USGS. Washington.
DC

Summary of Investigations of Uranium
Deposits in  the Pumpkin Buttes Area,
Johnson and Campbell Counties,

Wyoming USGS Circular 338, 17 pp
(1954

31

Uranmum occurrences i the Pumphin Butte araa
are predomunmanthy mn sandstones ot the Wasarch
formation of Eocene age. The Pumphin Bultes arca
i n the wpogrzphie and ~tructural Powder Rinver
Basin. The Wasawch formation v here about 1500
feet thick. and 1 underlain by 1the Forr [ mon
formation of Palkcocene age and overlain by the
Whitz Riner formatwon of Olgocene age.  Fucept
for the thin capping of White Riner rocks on the
high butics. the rocks expuosed 1n the arca arc ot the
Wasatch formatwn. The umnum  occurrences  arce
in grav- 0 buff<olored sandstones that are clowch
assoviated with 2 red <andstone 7one 450 o 900
feet above the base of the Wasatch formation. The

sandstone i this zonc B Upcally massine and
cross-bedded. medium- (o coarsc-grained.
feldspathic.  and  f(riable 1o moderately  well

cemenied: 2 few beds are tuffaccous. The uramum
occurrences  arc  of (wo  principal typev
concretionany and  dissemunated.  The concretionan
deposits  arc smaill rregular masses m whwh the
principal uranium mineral v unophane.  Thoe
alwo  coantain sanadium  mencralh and a2 large
amount  of ron  and mangance  oudes.  The

uranium content i localiy as high av 15 percent.
The deposity are as muc™ av 16 texet In maumam
dimension. but arc wwally sraaller. and may  occur

in clusters. The disserminated  depouts occyr  as
irrcgnlar sones i which mcetatvuyamunite
irrcgularhy  impregnates  the andstonc:. hititke or  no

iwon and manganese oudes are viable. In gencral,
the sandstope in the  concretionany deposiiy s
cleaner than that in the dinsceminated depovits Two
geologic maps of  the arca included 0 the
report. One shows  the  locations of  uranum
occurrences  and radiasinity anomabes:. the other
shows  the distiihution of favorable andstones e
the cast central part of the arca. (\uth)

Figy

e 1] e

Ischans. C M. USGS. Washington, IO

Guadalupita, New Mexico. In (Geolog:c
Investigations of  Radinactive  Deposis,
Scemiannual  Progress  Report.  December 1§,
1953 w  Mav M. (pp 7273 TEI480. (pp.

7278 (195

The copper-uranum  deposits i the Guadalupna
arca arc n the steeply dipping Sangrz de Cristo
formation of Pennsylvanian and Permian age in 2

sandstonc  member near the middic of the
formation. The deposits are localived
sedimentary  structures  in - stream-lad  sandstone

beds that overiic the members that contain most of



the larger copper deposits. Particularly favorable
for uranium deposits are those parts characterized
by local cut-and-fill structures, carbonized piant
remains. chalcopyrite, gray or black clay galls,
visible copper or vanadium minerals. and
distinctive pink sandstonc. Most of the uranium in
sandstone is in a black ferric oxide, but
metatyuyamunite is locally abundant. (Auth)

Ezrlier progress was reported in  TS%I-390.
Cenlogic Investigations of Radioact.ve

Deposits, Semiannual Progress Report,

June 1 to Nevember 30, 1953, (pp. 81-90).

<10z
Vickers, R.C.; USGS. Washington, DC

Belle Fourche Ares, Northerm Black Hills,
South Dakota. In Geologic Investigations
of Radioactive Deposits, Sexniannual
Progress Report, June | to November 30,
1954, (pp- 209-210); TEI490, (pp.

209-210). (1954)

The uranium deposits in the Belle Fourche area are
near the horizomal change in color from pink or
red sandstone to gray or buff sandstone within the
lower unit of the Fall River formation of
Cretaceous agr. In detail the pink to buff contact
cuts across thc minor structures but in general
parallels the regional strike of the beds. The
deposits also scem to be related to local structural
features such as flattening or reversal of the dip.
(Auth)

<I103>

Vine. J.D.. and G.E.
Washington, DC

Prichard; USGS,

Uranium in the Poison Basin Area,
Carbon County, Wyoming. USGS
Circular 344, § pp. (1954)

Uranium deposits occur in sandstone in the Browns
Park formation of Miocene age in the Poison
Buttes area west of Baggs, Wyoming. The Browns
Park formation overlies the slightly tilted Wasatch
and Green River formations of Eocene age. The
unit in which the deposits lie is a soft, light-colored,
cross-bedded  quartzose fine- to medium-grained
sandstone that contains minor amounts o}
tuffaceous material. The uranium minerals, mostiy
uranophane and schroeckingerite, are associated
with brown, green, gray, or yellow sandstone. The

uranium minerals coat fractures and are
disseminated in the sandstone. They were probably
deposited at their present site by ground water
solutions of unknown origin. The Browns Park
formation in this area contains an unusually large
amount of sclenium. (Auth)

<104>

Walker. G.W.; California Division of
Mines and Geology, San Francisco, CA

Rosamond Unanium Prospect, Kern

County, California. California Division of
Mines and Geology Special Kkeport 37, 8
pp- (1953)

Small guantities of autunite and another
radivactive mineral ocvnr it tuffacenus sedimentary
rocks of the Rosamond formation of Miocene age
at the Rosamnnd prospect. about 10 miles south of
Mojave. Kem Counmy. California. The autunitc
occurs principally as coatings on fracture and joint
surfaces and, to a lesser extent, as disseminations in
the teffaccous rocks adjacent to faults. A waxy.
reddish-brown to black radioactive material is
found n  small quantities on slickensided fault
surfaces associated with iron oxides and chlorite.
{Auth)

<105>
Weeks, A.D.; USGS, Washington, DC

Red and Gray Clay Underlying

QOrc-Bearing Sandstone of the Morrison
Formation in Western Colorado.

TEM-251, 19 pp. (1951)

As a result of a preliminary study of the clays that
underlic the ore-bearing sandstonc of the Morrison
formation of Jurassic age. the chief clay mineral
has been (entative,y identified as hydrous mica.
Chemical analyses show that the red clay contains
more total iron than the gray clay, and that more
of the iron i1 the gray clay is in the ferrous state.
Spectrographic  analyses of minor constituents
show no significant difference between the red and
gray clay except in iron content. Quartz and
carbcnate have a wide range in quantity that is nrot
related to the color of the clay. Insufficient
evidence is available to indicate whether the gray
color was prod=d by alicration of the red clay.
(Auth)




<106>
Weeks, A.D.; USGS. Washington. DC

Mineralogc Swudy of Some Jurassic and
Crctaceous Claystones and Silistones
from Western Colorado and Eastern Utah.
TEI-28S, 22 pp. (1953)

The clay minerals and water-soluble minerals
identified in 50 samples of silistone and claystone
from Jurassic and Cretaccous formations suggest
some distinctive characteristics for these formations
and some differences in source area or environment
of dcposition. Hydromica predominates in the
samples of Summerville, Salt Wash member of the
Morrison, and Burrec Canyon formations, whereas
montmorillonite derived from volcanic ash is found
in the Brushy Basin member of the Morrison
formation. Kaolinite in the Dakota sandstone is
probably related to the regional unconformity at
the base of the Dakota. Size analyses show that
most of the samples are siltstones. (Auth)

<107>

Weeks. A.D.. M.E. Thompson. and R.B.
Thompson; USGS, Washington, DC

Mineral Associations and Types of

Uranium Gres on the Colorado Plateaus.
Geological Society of America Bulletin,

64(12). 1489-1490. (1953)

Uranium ores from the Colorado Plateau arc
classified in 1wo mair types: (1) uranium with
vanadium, (2) uranium with copper and or other
metals. Each 1type is subdivided into highly
oxidized and relauively unoxidized ore. The
vanadium-uranium ratio of the vanadiferous ores
ranges from about 30:1 at Placerville and Rifle.
Colorado, to about I:! at Temple Mountain, San
Raiael district, Utah. The chief uranium minerals
of the highly oxidized ore arc the uranyl vanadates:
carriotite, tyuyamunite, and metatvuyamunite. The
unoxidized vanadiferous ores are black and contain
a new black uranium minerai, pitchblende.
montroseite, and at least two other low-valence
vanadium oxides. They are associated with
base-metal sulfides. The oxidized nonvanadiferous
ore is characterized by yellow, orange. or green
uranium minerals and blue or green copper
mincrals. The unoxidized nonvanadiferous ore is
also black and contains pitchblende. and new
uranium mineral mentioned above, and base-metal
sulfides, (Auth)

'
‘-

<108>

Cornwall, H.R.: University of Nevada.
Mackay School of Mines. Reno. NV

Geology and Mineral Deposits of

Southern Nye County, Nevada. Nevada

Burecau of Mines Bulletin 77,

49 pp. (1972)

and Geology

Southern Nve County, along the southwestern
boundary of Nevada. is underlain by a wide variety
of rocks that range in age from Precambran 10

Quaternary. Older Precambnan rocks, consist of
gneissic  granite and quartz monzonite and
quarizbiotite schist. Younger Precambrian  rocks.

are composed of quartzite. silistone, micaceous
shale or schist. and lesser amounts of marble.
dolomite, and limestone. Paleozoic rocks have a
distribution similar to that of the younger
Precambrian rocks and range in age from Eariy
Cambiian 1o Peansylvanian. Limestone and
dolomite predominaic in most of the Palcozoic
section, but sandstone, siltstone, shale. and argillite
are abundant in the Lower and Middle Cambnan
and Mississippian units. Mesozoic  intrusions of
granodionite and uartz monzonite crop out in (wo
areas near the 1. -th end of Yucca Flat. Mesozoic
or Tertiary megabreccias composed of limestone
and dolomite of Cambrian Age occur in several
areas in the southern and western parts of the
county. Tertiary volcanic and associated tuffaceous
clastic rocks cover a large part of the central and
nosthern  portions of southern Nye County. A
conglomeratic unit commonly lies at the base of
this section and unconformably overlies older
rocks. Pyroclastic tuffs and welded tuffs (ash flows)
ranging in composition from dacitic to
quartz-latitic and rhyolitic are most abundant. The
intermontanc basins in the county are covered by
Tertiary 2nd Quaternary alluvial fans and playa
lake depos'ts. Quatermary basalt flows and cinder
cones, SO very young. arc present in  several
lowland arcas sc.'lered around the county. Several
patterns of structural deformation are recognized in
the county. The Prccambnian and Paleosoic rocks
have bcen modcrately to intensely deformed by
folding. thrust and rclated tear faulting. and
strike-slip faulting. mainly in Cretaceous time. The
development of the 9 or 10 calderas or grabens with
associated  domes. cicvated blocks, and normal
faults resulted from volcano-tectonic activity in the
Miocene and Pliocenc. Basin-range faults ranging
in age from Miocene to Holocene are present
throughout most  of the county. Twenty-three
mming  districts  are  scattered  throughout the
county. (AuthY MBW)
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<109>

Stewart, J.H., and G.A. Williams: USGS,
Washington, DC

Stratigraphic Relations of the Triassic
Shinarump Conglomerate and a

Prominent Sandstone Unit of the Chinle
Formation in Southeastern Utah.
Geological Society of America Bulletin,
65(12). 1387. (1954)

Recent field work in southern Utah indicates that
ithe Shinarump conglomerate is not so extensive as
was forme'y thought, and that rocks called
Shinarum;, conglomerate in east-central and
central Utah are actually a separate unit. Field
relations indicate that the Shinarump conglomerate
:xtends from the type section in northwesterm
Arizona to a northwest-trending line passing about
i0 miles north of White Canyon. in southeastern
Utah. where it pinches out. The Shinarump
conglomerate is generally less than 100 feet thick
and consists of lightcolored coarse- 10 very
coarse-grained  cross-stratified  conglomeratic
sandstone. A prominent sandstone in the Chinle
formation lying 200 feet above the top of the
Shinarump conglomerate in White Canyon
correlates with the unmit called Shinarump in central
and castcentral Utah. The prominent sandstone
averages about 50 feet in thickness and is composed
of light-colored fine- to medium-grained
cross-stratified conglomeratic  sandstone.
Northward from White Canyon this sandstone
overlaps the underlying part of the Chinle. The
known distribution of this sandstone indicates that
it was deposited as a mass about 60 miles wide and
150 miles long extending northwestward  from
southwestern Colorado to central Urah. The
Shinarump conglomerate and the prominent
sandstone are both interpreted to be stream
deposits formed by nornhwest-flowing streams.
{Auth)

<tio>

Stokes, W.L.; University of Utah, Sait
Lake City, UT

Morrison Formation and Related

Deposits in and Adpcent to the Colorado
Plateauy. Geological Society of America
Bulletin, 5%8), 951-992. (1944)

The Morrison formation in and adjacent to the
Colorado Plateau is discussed. The Salt Wash,

Brushy Basin, Recapture Creeck. and Westwater
Canyon members are considered equivalent to the
type Morrison and are almost certainly of lJurassic
age. The San Rafael group of Jurassic age and beds
tentatively classed as Lower Cretaceous are also
considered. Lithology. distribution, and
paleogeography of all umits are discussed. and
changes in nomenclature and correlation are
recommended. (Auth)

<Hi>

Stokes. W.L.: University of Utah, Salt
Lake City, UT

Geology of the Utabh-Colorads Sat Dome
R:gion with Emphasis on Gypsum

Valley, Colorado. Utah Geological Society
Guidebook 3, 50 pp. (1948)

The geology and ongin of sah anticlines and
related structures in the Paradox Salt Basin m
Utah and Colorado, are discussed. Sedimentary
rocks ranging in age from Pennsylvanian to Recent
are exposed in the arca. and Precambrian rocks are
cxposed to the northwest in the Uncompahgre
Plateau. The cvaporitt deposits of the Paradox
formation of Pennsylvaman age are overhin by
ncarly 6000 feet of younger rocks. The major
structural trend, northwest-southeast, was
established prior to the decposition of the
Pennsylvania evaporites. Intrusion and solution of
the salt has produced long. narrow, collapsed
anticlines. Salt flowage has been continuous or
sporadic since Permian time. {Auth)

<H2>
Stokes, W.L.; USGS, Washington, DC

Camotite Deposits in the Carrizo
Mountains Ares, Navajo Indian
Reservation, Apsche County, Arizons,
and San Juan County, New Mexico.
USGS Circular 111, 5 pp. (1951)

Carnotite deposits occur in the Salt Wash member
of the Morrison formation of Jurassic age in the
area surrounding the Carrizo Mountains in
northeastern Arizona and northwestern New
Mexico. Tertiary intrusive igneous rocks form the
core of the mountain mass, and Mesozoic
sedimentary rocks surround the mountains. The
Salt Wash member in this area is a light-colored
fine-grained cross-bedded lenticular sandstone




interbedded with shale and is from 60 to 200 fect
thick. Camotite may occur at any stratigraphic
level within it. The or: bodies are irregular tabular
masses up to 15 feet thick and a few hundred fect
wide, and are nearly parallel to the major beddin
of the sandstonc. The ore bodies arc generally
clustered in ill-defined areas a tew thousand feet
across. The ongin of the deposits is not clearly
understood. but they arc thought 1o have been
formed from ground water solutions shortly after
the sands accumulated. (Auth)

<>

Stokes. W.L.:
Lake City, UT

University of Utah. Salt

Sedimentary Patterns and Uranium
Minerslization in the Morrison
of the Colorado Plateau. Geological
Society of America Bulletin,
(1953)

Formation

64(12). I516.

In spitc of concentrated study. the problem of ihc
genesis of the uramum deposits of the Salt Wash
sandstonc  member  of the Morrison formation
remains unscttled. [t is generally believed that the
Salt Wash is a fluvial deposit made up of coarser
fractions deposited in the channels and finer
fractions deposited on the flood plains. The ore
deposits  occur in the sandstone lenses usually in
association with Jossil vegetation. Most ore bodies
contain clongatc masses of higher-grade material
which are called “rolls™ fossil logs. when present.
he parallcl with the associated rolls. The current
directions which prevailed during the deposition of
the sandstones can be Jctcrmined through mapping
of cross-lamination and other primary fecatures.
Detailed study of the ore bodies made in certain
districts show that the rolls fic mostly paraliel with
the direction of flow of the depositing streams as
revealed by cross-lamination. This 1s  thought to
mean that the subsurface solutions which brought
together the various constituents of the ore traveied

through the sand lenses in  essentially the same
patterns and directions as the original surface
streams.  Other problems such as the ultimate

source of the constituents of the orc and the time of

mineralization may also be solved by ad of
sedimentary studics. (Auth)

<i14>

Stokes. W.L.. University of Utah, Salt

Lake City. UT

Rehation of Sedimentary Trends, Tectonic
Features, and Ore Depostts in the
Blanding District, Saa Juan County,
RME-3093 (Part 1), 40 pp. (1954)

Utah.

Ficld studies of the Salt Wash member of the
Morrison formation in the Blanding district
indicate a relation between tectonic features. river
courses. the accumulations of fossil vegetation. and
the formation of cre bodics. It is thought that the

Monument  upwarp cxerted some influence  on
stream directions in Salt Wash tume. and that
carbonacecous material. whick localized the

uranium dcposits, was preferentially
the bends of streams. (Auth)

deposited  at

<115>

Stokes. W.L.: University of Utah, Salt
Lake City. UT

Some Stratigraphic, Sedimentary, and

Structural Relations of Uranium

Deposits in the Salt Wash Sandstone,

Final Report - Apnl 1, 1952 to June 30.

1954. RME-3102. 50 pp. (1954)

Investigatior> of the Salt Wash member of the

Morrison ‘osrmation of Jurassic age in Arizona and
Utah in_.uded the following general problems:
nature and origin of prnmary structures and their
usc in tracing sones that are favorable or
unfavorable to mincralization: relation of
sedimemary properties of Salt Wash sandstones to
primary structures and ore formation. occurrence
and meaning of the repetition of rock types in the
Salt Wash: relation of fossil plants or other organic

material to  sedimentary  patterns and  orc. and
relation of sedimentans  patterns to mincralized
arcas and o ancicnt structural features.
Environments  favorable for the dcposition of

uranium mincrals probably were created by buricd
organic matter. Growth and burial of plants in Sal
Wash time was not umform but was concentrated
along old river bends which are now shown by
cuning patterns  of  sediments. The arcas  of
pronounccd bends and  greater than  average
amounts of organic matter arc thought to occur in
places where normal  directions of flow  were
changed or where deflections of current took place
duc to tectonic features. Such arcas can be located
and followed by ohservation and  analysis  of
primary structurcs and other scdimentary
propertics. (Auth)



<tie>

Stokes, W.L.., and W.
of Utah, Salt Lake City, UT

Sadlick; University

Sedimentary Properties of Salt Wash
Saadstones as Related to Primary
Structures, Part 1I, Techaical Report for
April 1, 1952 to March 31, 1953.
RME-3067, 26 pp. (1953)

Field and laboratory studies of primary
sedimentary structures of the Salt Wastk member of
the Morrison formation of Jurassic age in the
Carrizo Mountains of Arizona indicate that
uranium deposits are more likely to be found
between the flood plain and the more central parts
of the channel sands because this environment was
most favorable to plant growth and burial which in
turn was favorable to ore deposition. This zone can
be identified with the aid of primary structures and
by sedimentary analysis. (Auth)

<1
Strobell, J.D., Jr.; USGS, Denver, CO
in the

Stratigraphic Relations Carrizo

Mountsins Ares, Northeastern Arizona
and Northwestern New Mexico.
Geological Society of America Bulletin,

65(12), 1310-1311. (1954)

Formations cxposed in the Carrizo Mountains area
range in age from Permian to Eocene. The De
Chelly sandstone mmember of the Cutler formation
(Permian) is underiain by Cutler red beds and
unconformably overlain by Shinarump

conglomerate (Late Triassic); the Moenkopi
formation (Early and Middle Triassic) is absent.
The Chinle formation (Late Triassic) is restricted to
Gregory's lower three divisions; red siltstone is the
lower member of a twofold Wingate sandstone.
The Kayenta formation (Jurassic) and Navajo
sandstone (Jurassic) thin southward and disappear
within the Carrizo Mountains area. The San Rafael
Group (Middle and Late Jurassic) comprises five
formations: Carmel formation, Entrada sandstone,
Todilto limestone, Summerville formation. and
Bluff sandstone. Carmel is present only in the
western half of the area, an Todilto only along the
castern edge. Where Carmel pinches out, Entrada
rests unconformably without detected angularity
upon Wingate. The Morrison formation (Late
Jurassic) comprises four members - Salt Wash,
Recapture, Westwater Canyon, and Brushy Basin.

Possible equivalents of the Burro Canyvon
formation (Early Cretaceous) are not differentiated
from the Morrison. Dakota sandstone (lLate
Cretaceors)  unconformably overlies the Mormson
and is conformably succeeded by marine Mancos
shale. Nondeposition of Moenkopi. convergence of
Kayenta, Navajo, Carmel. and Todilto. and
thinning and lithologic change in other formations
suggest intermittent uplift dunng Mesozoic tume.
These rocks were folded. truncated. and

subsequently covered by Chuska sandstonc
(Eocene). (Auth MBW)

<118>

Peirce, H.W.. S B Keith, and J.C. Wil

University of Arizonz, Tucson, AZ;
Arnizona Burcau of Mmes, Tucson, AZ

Coal, Oil, Natural Gas, Helium, and
Uranium in Arizona. Arizona Burcau of
Mines Bulletin 182, 289 pp. (1970)

Data were assembled to assist in  developing a
fundamental understanding and geological
perspective to the occurrence of coal. petroleum.
natural gas, helum, and uranium in Anzona.
Formations. geochemistry. and locational data are
included. A unified bibliography involving cach of
these commoditics is presented at the end of the
report. Numerous tables and illustrations which
conciscly summanze significant data are included
within cach section, in the appendix and  as
accessory plates. (PAG)

<I19>

Dahl. A.R., and J.L. Hagmaier: Exxon
Company, Casper., WY: Exxon Company,
Denver, CQ

Genesis and Chancteristics of the

Southern Powder River Basin Ursnium
Deposits, Wyoming, USA.

IAEA-SM-183/5, (pp. 201-218). (1974)

Uranium deposits in the southern Powder River
Basin of Wyoming arc excellent examples of large
roll-type ore bodies. The host rocks are Paleocene
sandstones deposited as point bars by a meandering
stream. The source of uranium is tuffaceous and
arkosic debris indigenous 10 the sedimentary
sequence conuaining the host rocks. The largest
deposits of highest grade occur near the distal
margins of permeable, slightly dipping sandstones



where they grade laterally into organic-rich
siitstones.  clavstones  and  lignites  deposited  in
backswamp or flood basin environments. The
deposits arc cpigenetic  in  ongin, formed by
precipitation  of uranium from groundwater
solutions that movcd through the host rocks from a
recharge arca southwest of the dep~sits towards a
discharge arca nonheast of the deposits. The
deposits  arc  large because the host rocks are
extensive and the groundwater system remained
rclatively stable. Pyntc formed early in and around
the host units through a biogenic process utilizing
sulphate-reducing bacteria. This was importani in
cstablishing a permissive geochemical environment
for later orc genesis. Oxidation of pyrite by
incursing grouadwater caused sulphite to form.
Sulphite disproportionation nto SO42 minus) and
HS(minus) developed the final reducing mechanism
for uranium preapitation in the ore rolls. Deposit
charactenstics and associated alteration  products
arc compatibie with the chemical theory of Granger
and Warren. (Auth)

< 120>

Rackley. R 1. Consulting Geologist.
Casper. WY

Eavironment of Wyoming Tertiary
Uranium Depositc. American
of Pctroleum Geologists Bulietin,
755-774. (1972, April)

Association
56(4).

Four major uranium districts in Tertiary rocks of
central Wyoming arc in fluvial sandstones derived
from the granitic roc* of the ancestral Swectwater
arch and dcposited in  adjacent intermcnianc
basins. Sediment transported southward into the
Great Divide basin was deposited on an apron of
alluvial fans. Sedimentation in the Gas Hills arca of
the Wind River basin was on an alluvial fan in
which ridges of older rock disrupted the normal
development of the fan. Sediment in w st Shirley
basin was deposited on an alluvial fan. but in cast
Shirley basin and in the Powder River basin
sedimentation was channel and flood-basin
deposits of a meandering strcam. The sandstones
are subarkosic 1o arkosic, medium grained to
conglomeratic. angular and poorly sorted.
Sandstones intertongue with green or carbonaccous
shales. Sedimentation was in a warm. humid
climate with abundant vegetation. Decay of the
organic material created reducing conditions in the
sediment which caused partial carbonization of
some of the plant debris. formation of pyrite, and
precipitation of uranium minerals. Following

R

burial, uplift-induced changes in the hydrodynamic
system caused an invasion of the reduced sediment
by oxyvgenated water far below the static water
table. This caused destruction of carbonaceous
material, oxidation of pyrite. and accumulation of
uranium and other susceptible metals in a2 wave or

front just ahead of the invading oxidizing
environment. Oxygenated waters. aided by
THIOBACILLUS FERROOXIDANS. oxidized

pyrite to produce sulfuric acid and fernc sulfate. a
strong oxadizer. which leached uranium and other
susceptible clements. In the reducing part of the
cell. anaerobic hacteria. including the  sulfate
reducer DESULFOVIBRIO. consumed the organi
material in the sediments and the sulfates from the
oxidizing arca. to produce hydrozen. hyvdrogen
sullfide. and a mildly alkaline. strongly reducing
environment which precipitated  pynte.  uranium.
and other metals on the front. Migration of the cell
was controlied by the permeability of the sandstone

and by availability of carbon and pyrite.
(Auth)¥PAG)
<i2i>

Santos. E.S.; USGS. Washington, DC
Lithology and Uranium Potential of
Jurassic Formations in the San
Ysidro-Cuba and Majors
Northwestern New Mexico. USGS
Bulletin 1329, 22 pp. (1975)

Ranch Areas,

The aggregate thickness of sedimentary rocks of
Jurassic age near the casterm and southeastern
ma:gin of the San Juan Basin in Sandoval County.
New Mexico. is about 1150 feet (350 meters). The

Entrada Sandstonc at the base is overlzin
succaxsively by the  Todilto. Summenville, and
Morrison Formations. The Entrada Sandstone.

97-227 fect (30-69 m) thick. consists of a lower, silty
mcmber composed of red and brown siltsione and
fine-grained sandstonc. and an upper, sandy
mcmber composed of brown and white sandstone.
The Tudilto Formation. 5-125 feet (1.5-3%8 m) thick.
consists of a lower, limestone unit about § feet (1.5
m) thick. and an upper. massive while gypsum unit.
The Summenville Formation. 0-50 feet (0-15 m)

thick. consists of variegated. interstratified
mudstone. claysione. siltstone. and sandstonc. The
Morrison Formation. 750870 feet (229-265 m)

thick. is divided into three mcmbers. the Recapture
Member at the base. 2M0-350 feet (61-107 m) thick.
is overlain  successively by the Westwater Canvon
Member. 0-240 feer (0-73 m) thick, and the Brushy
Basin Mcmber, 200-350 fcet (61-107 m) thick. The
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Recapture Member consists mainly of red and
white  color-banded finegrained sandstone. The
Westwater Canyon and Brushy Basin  Members
consist mainly of red and green mudstone
interstratified with grayish-orange arkosic
sandstone. The upper unit of the Brushy Baun
Member is called the Jackpile sandstone. 2 name of
economic usage. It s 0-165 feet (0-50 m) thick and
consists of white and grayish-orange fine-.
medium-. and coarsegrained arkosic sandstonc. A
companson of orc-bearning sandstonc units in the
Ambrosia Lake and Laguna mining districts with
cquivalent sandstone units in the area studied
reveals many similanities. in color. texture. mineral
composition. and minor-clement distribution.
Differences are minor and most of the sandstone in
the Mornson Formation above the Recapture
Member in the arca studwed s considered to be 2
potential host {or uranium ore deposits. (Auth)

<12>

Stewart. J.H.. G.A. Wihams. H.F. Albee,
O.B. Raup. and R.A. Cadigan: USGS.
Washington, DC

Stratigraphy of Triassic and Associated
Formations in Part of the Colorado
Platcau Region. USGS Bulletin
(pp. 487-576). (1959)

1046-Q.

Stratigraphic studies of the Triassic and associated
formations wcre madc in southcastern Utah and
adjoining parts of Colorado and Anzona. Five
principal lines of investigation were followed:
regional stratigraphy, sedimentary petrology,
pebble  studies. sedimentarv-structure  studies. and
lithofacies studies. The formations studied are the
Cutler formation. Coconino sandstone. and Kaibab
limestone of Permian age: and the Moenkopi
formation, Chinle formation. and Wingate
sandstone of Triassic age: and the Kayenta
formation and the Navajo sandstone of Jurassic
age. Most of the uranium deposits in the Triassic
rocks are in the Shinarump. Monitor Butte, and
Moss Back members of the Chinle formation. and
in the base of undifferentiated Chinle. The deposits
are generally necar the base of the Chinle, regardless
of which unit of the formation lies in that position.
The deposits lic .n broad northwestward-trending
beits ncar the north limit of the respective units.
Many determinations have been made of the types
of clay minerals in the sandstones in the Triassic
and associated formations. Evidence supports the
hypothesis that much of the hydromica in the
Chinle is the result of alteration of montmorillonite
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in the presence of soluble potassium salts.
Thin-section studics of ore-bearing sandstone and
barren sandstonc i the Shinarump and Moss Back
members of the Chinle formation suggest that
uranium ore occurs predominantly in sandstone
that contains 20 percent or more kaolin. and that
strata containing 15 to 35 percent kaolin should be
considered more favorable for the occurrence of
uvranium than strata containing less than 15 percent
kaolin. (Auth¥PAG)

<123>

Adler. H.H.: AEC. Division of Raw
Materials. Washington. DC

Interpretation of Color Rcelations in
Sandstone as a Guide to Uranium
Exploration and Ore Genesis. In

Proceedings of a Panel on Uranium
Exploration Geoloygy . held in Vienna.
Austria, April 13-17. 1970. Isaternational
Atomic Energy Agency Publications.

Vienna. Austria, (pp. 331-144). 386 pp.:
IAEA-PL-391 13. (pp. 331-3}4). 2386 pp.
(1970. October)

Most of the uranium mined in the United States of
America occurs in red or drab fluvial sandstone
and s associated with a pyntuferous carbonaccous
facies formed duning and shorliy after sandstonc
deposition. Many of the orc dep sits. particularly
the roll-type deposits. have formed by accretion of
uranium along or near oxudized borders of the
reduzate facies. The ore accumulated by recvche
oxidation-reduction and solution-depositicn of
uranium and other clements. The uranium deposits
are closcly related to hematite-red and
limonitedrab colforing in the sandstone. The
pigmentation, which is post-diagenetic and most
likely related to geologically recent groundwater
circulation in the sediments. results from the release
of iron during oxidation of pynite by oxygenated
groundwater below the water-table.  Limonite s
formed initially but may subsequentiy dehvdrate 1o
hematite. Dehydration may bo  episodic  since
drab-red boundaries arc usaally sharp. The
transformation is accelcrated under warm climatic
conditions and possibly conforms to periods during
which  groundwater temperatures were  slightly
clevated. Iron may also be taken up by
montmorillonite or recmoved by circulating
groundwaters resulting in a pale green or bleached
color in the oxid:zed sandstone. The color of the
sandstone can he used to determine the extent of
the tongue of coxidative alteration and to definc
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areas favorable for exploration. (Auth)

<14=>

Rogers. J.J.W_; Rice University.
Department of Geology. Houston, TX

Geochemical Significance of the Source
Rocks of Some Graywackes from
Western Orcgon and Washington.
Journal of Science, 18. 5-20. (1966)

Texas

Petrographic and radiometric studies of the
cugeosynclinal graywackes of western Oregon and
Washington indicatc an almost complete absence of
granttic. contincnial debris. The absence of a
cratonic source is apparently typical of many other
geosvachinal deposits. as demonstrated by thear
high Na K ratio and their low content of
potassium feldspar. The source rocks (basalts,
quartz diorites. and some keratophyres) for the
Oregon and Washington graywackes are identical
to the rocks now cxposed in the castern portion of
the orogenically active Greater Antilles island arc,
where the igneous rocks have been derived with
littke or no differentiation from the upper mantle.
The sarcity of continental granitic material in the
volumetrically important graywackes of many areas
renders mass  balances between  sediments  and
igneous source rocks inaccurate f the average
composition of the igneous rocks is calculated by
assuming a large proportion of granite. (Auth)

<125>

Rosholt, J.N.. R.E.
Nkemo; USGS. Denver, CO

Zartman, and I.T.

Lead [Isotope Systematics and Uranium
Depletion in the Granite Mountains,
Wyoming. Geological Society of America
Bulletin, 84, 989-1002. (1973, March)

Isotopic composition and concentration of icad in
whole rock and microchine and concentration of
uranjum and thorium in whole-rock samples of
granite from the Gramic Mountains, Wyoming,
have been determined. The Ilzad isotopic
composition in the whole rocks was found to be
highly radiogenic with a range in Pb 206 Pb 204 of
19.58 to 42.27. the corresponding range in
microclines 1s 1539 10 2244, A Pb 206 Ph 204
versus Pb 207 Pb 204 plot of the whole-rock data
yields an apparent iscchron age of 2.790 plus or
minus 80 million years as the time of crystatlization

of the granuwte. Chemically determined values of U
238 Pb 204 in the wholk rocks lic between 3.3 and
I8.4 and are too low to account for the amount of
radiogenic  lead observed. A material  balance  of
lcad. thorium. and uranium components indicates
that an average of approximately 75 percent of the
amount of umnwum required to  produce  the
radiogenic lead was removed from the  rocks.
whercas, on the average. there was no apparent loss
of thornum. Loss of umanuum from the granite s
demonstrated to extend at least to a depth cf 165
feet in 2 dnil core. The average uranium loss from
the s<amples aralyzed represents about 20 g
uranum pur 1000 kg of rock that apparently was
removed during the Cenozoic and that probably
constitutes the major source of uranium now in orc
deposits  in  central Wyoming basins. The fead
isotoptc  composition of the microclines indicates
that lecad was mobilied within the grunite and was
isolated in the feldspar during a thermal cvent
about 1,640 plus or minus 120 mllion vears ago.
However. there is no evidence that the whole rocks
themselves became open  systems at  that tume.
Whole-rock and microcline isochrens  intersect  at
Pb 206 Pb 204 and Pb 207 Pb 204 of (177 and
1486, rospectively.  indicating  a characterintic U
238 Pb 204 of 896 in the source region of the
granite magma. (Auth)

<126>

King. R.U.. BF.  1lconard. F.B.
and C.T. Pieron; USGS. Washington, DC

Moore.

Uranum in the Metal-Mining Districts of
Colorado. USGS Circular 215, 10 pp.
(1951

Many vaneties of abnommally radwsactive rocks and
ores have been found in Colorado. but onlv a smalt
proportion of these contain uranium in  sufficient
quantities o be of possiblc commercial interest.
The most favorable ground 1n Colorado for
uranium ore deposits. exclusise of the Colorado
Platcaus. s the ceantral mineral  belt. Here
potentially important uranium deposits also  occur
in metalliferous veins in pre-Cambrian ignecous and
metamorphic  rocks. usually in  association with
Tertiary mtinsive rocks. The deposits al~ cocur in
Palcozoic. Mesoroic. and  Tertiary  rocks  that
surround the  pre-Cambrian core of the Rocky
Mountains. Uranium deposits of cight types occur
in  Colorado: (1) disseminations in sedimentary
raocks. (2) veins, (3) replacement deposits.  (4)
volcanic breccia pipes. (5) disseminations in
igneous and metamorphic rocks. (6) pegmatites. (7)
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radioactive inclusions in rhyolite, and (8)
hot-spring deposits in the Colorado Plateaus; vein
deposits are the most important in the
metal-mining  districts.  Pitchblende is the most
common uranium mincral in the vein deposits. In
Colciado pitchblende has been found wn six kinds
of vens: (1) pyntic gold. (2) lead-zinc-silver. (3)
fluonte, {4) tellunde. (5) pyritesiderite. and (6)
polymineralic-hydrocarbon  veins. Detailed  studices
have shown that several geologic guides are useful
in prospecting for new deposits. The include (1)
stratigraphic  position. (2) mineral associations. (3)
sedimentary structure, (4) rock afteration, and (5)
regional zoning. In addition the following refations
may be useful: (I) uranium deposits are commonly
associated with post-Cretaceous  volcanism;  (2)
uranium is commonly found in metal-mining
districts that have produced gold, silver. lead. and
copper. (3) accumulations of radon and helium are
theoretically related 10 deposits of uranium; (4)
many uranium deposits are associated with
bostonite dikes; (5) uranium deposits seem to
occupy a definite place in some types of hypogene
zonal patterns: and (6) the purple vanety of fluorite
and the smoky varicty of guariz are believed to be
related to radicactivity. (Auth MBW)

<2

Ormmond. A.. AEC. Division of Raw

Materials, Denver Area Office. Casper.
wYy

Preliminary Report on
Uranium Deposits in the Browns Park
Formation in Moffat County, Colornado,
and Carbon County, Wyoming
T{D-26356. 30 pp.:. TM-D-I-18,
(1957. June)

the Geology of

30 pp.

Uranium was first discovered in the Browns Park
Formation in 1951 in the Miller Hill area of
south-central Wyoming. Since that time
economically important deposits in this formation
have been discovered and developed in the Poison
Basin of south-central Wyoming and in the
Maybell area of northwest Colorado. The Browns
Park is the youngest formation (Miocene) in the
region and overlies older rocks with angular
unconformity. The formation consists of a basal
congl- _acrate, fluviatile, lacustrine, and  colian
sandston=s and locally a few thin beds of-clay, tuff,
and algal limestone. The sandsiones are
predominantly fine- to medium-grained and consist
of quartz grains. scattered black chert grains, and
interstitia! clay. The urmnium deposits are of the
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and arc not confined
The important

sandstonc-impregnation  type
to specific stratigraphic  horizons.
ore minerals are autunite and uranophanc In
oxidized sandstones. and uraninite and coffinite In
unoxidized sandstone. Uramum 15 often associated
with limonite and calcium carbonaie In
concreiionary forms. Woody matenal. thought to
play an important part in the deposition of
uranium in many sandstone-type deposits. is not
present in the deposits of the Browns Park
Formation. However. organic carbon in the form
of petrolecum and petroleum residues has  been
obscrved in association with uranium in both the
Poison Basin and the Mavbell arcas. (Auth)

<128>

Branson. C.C.. A.L. Burwell, and G.W.
Chase; Oklahoma Geologxcal Survey,

Norman, OK

Uranium in Oklahoma, :955. Oklahoma
Geologica! Survey Mineral Report 27, 22
op. (1955)

As of this date no radioactive deposit of proven
cominercial value has been found in the state.
Nearly all worthwhile deposits have been found in
areas of less than 20 inches of rainfall, but it is by
no means proven that the ores ars leached from all
rocks in regions of greater rainfall. Uranium is held
by carbon as shown by the fact that most
commercial deposits are in coal or carbonaceous
rocks. Uranium salts n solution occur in brines.
nonc as yet shown to be profitable to process for
extraction. Other ores have been found in volcanic
bodics and pegmatites. These are to be sought
along faults. dikes, sills, and in rocks affected by
volcanism. The report discusses and summarizes
the occurrence of uranium in sandstone lenses of
southwestern Oklahoma, carbonized plant remains
in northcentral Oklahoma, and copper deposits not
associated with plant remains. Asphaltic deposits.
asphaltic pellets, bleached areas in red rocks.
phosphatic black shales, brines, and miscellaneous
occurrences are also covered. (AuthyMBW)

<129>

Pettijohn, F.J.; Johns Hopkins
Baltimore, MD; USGS. Washington, DC

University,

Chemical Composition of Sandstones -
Excluding Carbonate and Volcanic
Sands. In Fleischer, M. (Ed.), Data of



United States Government
Washington. DC. 21 pp.:

Geochemistry.
Printing Office.

USGS Professional Paper 440-S. 21 pp.
{1963)

Sandstones range from virtually pure silica to
complex chemical ccmpositions: some. the

graywackes, for cxample. are not greatly different
from many igncous rocks in bulk composition.
Forty-cight representative analyses of the principal
classes of sandstone (orthoguartzites,

subgraywackes, graywacke. and arkose) are
tabulated. From about 150 published analyses an
average of the major clements in cach class and an
arithmetic mean for sandstone as a whole have
been  calculated. The data on minor and trace
clements have been summarized. An  approximate
average has been esumated for these elements.
Sample inadequacies do not jusufy calculated
averages or standard deviations. Data are given to

show relation of chemical composition of
sandstones to their grain size and mineral
composition. In general. sifica dimimishes  with

decreasing grain size, whereas alumina, K20, and
water increase. The variation of other constituents
1s less dependent on size. The detrital componcnts
of sands range from nearly purc quartz to mixtures
of quartz, f{cldspar. and rock particles; hence
sandstones show simple to complex chemical
compositions. The composition is a function not
only of the detrital components but also of the
ccment. The common cements. quartz and calcite,
lecad to cnnchment in smlica or in hme and carbon
dioxide. The composition is also a function of
source rock, completeness of wcathering.
diagenesis. and  other  postdepositional  changes.
These factors arc discussed. but supporting data are
not gencrally available. The distribution of the
chemical elements in the minerals of sandstones is
discussed in general terms: detailed analysis is not
possiblc from presently available data. {Auth)

<130>
Finch, W.1.. USGS. Washington. DC

Geology of Uranium Deposits in Triassic

Rocks of the Colorado Plateau Region.
USGS Bullctin 1074-D, (pp. 125-164).

(1959)

Imporiant uranium deposits arc  widely distributed

in the Triassic rocks of the Colorado Platcau
region. These deposits, which have been the second
most important  domestic source of uranium in the
United States, have also yielded vanadium, copper,
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and radium during various periods of mining in the
past 50 vears. Most of the deposits 1 Triassic rocks
arc in the Shinarump and Moss Back members of
the Chinle formation. but some imporiant deposits
are also in other members in the lower pan of the
Chinle, particularly in beds within 50 feet of the
Middle Tnass’c unconformity. In northeastern
Arizona. eastern Uwah, and western Colorado three
mincral belts have been outlined. cach bounded by
a pinchout. Thesc belts, which contain about 20
pervent of the areas underlain by the Chinke
formatior, arc the Monument Valley belt. the cast
White Canyon belt. and the Moab belt. The chief
unoxidized uranium minerals. uraainite and
coffinite. and the oxidized uranium minerals.
camotite and tyuyamunite. impregnate the rocks.
forming dissemnated ores. Fossil wood replaced by
these mincrals and the associated iron and copper
minerals constitute the high-grade ore. Most of the
ore averages between 020 and 030 percemt U3OS
and some orcs average cither between | and 2
percent V205 or between 1 and 2 percent Cu. The
orc bodies arc irrcgularly distributed and form
unceven tabular and concretionarny masses thar he
esscntially  parallel 1o the bedding of channels and
lenses filled with coarse clastic material. They range
in content from a few tons to morc than a hundred
thousand tons. [t is believed that in carly Tertiary
time ground water lcached uranium and other ore
metals from overlying mudstoae beds or from the

orc-bearing  rocks themsclves and  redeposited  the
mcials  in favorablec sedimentann  and  tectonic
structures. (Auth)

<i31>

Picrce, AP.. G.R.  Gott. and JW. Mytton;

USGS. Washington, DC

the Panhandle
Adjacent Arcas.
454-G. 57 pp.

Uranium and Helium in
Gas Ficld, Texas, and
USGS  Pirofessional Paper
(1964)

The Panhandlc gas ficld (Upper Pennsylvanian to
l.ower Pcrmian) originally contained the Jargest
commercial helum reserve in the United States. ht
also contains anomalous concentrations of radon.
The reservoir rocks contain irom 2 w0 4 ppm of
uranium. The uranium content of the crude ol
peripheral to the gas field ranges from less than |
to 300 ppb. The uranium content of the brine is
from less than 0.1 10 abow 10 ppb. The highest
concentration of uranium is in the cap rocks which
have been cestimated to contain between 10 10 X0
ppm through a thickness of about 250 fcct. The



uranium in these rocks is concentrated in asphaltite
which contains about 1 percent uranium. X-ray
analyses of asphaltite nodules show the presence of
uranintte. chloanthite-smaltite. and pyrite.
Although uraninite has been wdentified in some of
the nodules. in others the uranmum-bearing
compound. which may be a metallo-organic
complex. is not known. The asphaltite occurs as
botryoidal nodules and 1s nearly always associated
with anhydnite and celestite that occur as cements
in siltstone and as fillings in fractures and solution
cavities in dolomite. The asphaltite is probablh a
petrolecum denvative; the uranium and other metals
within it were derived from the rocks in which the
asphaliitc now occurs. and were concentrated. in
pctroleum compounds. Subsequent radiztion
damage changed the physical and chemical
charactenistics of the original organic mateniil. The
distribution of uraniferous asphaltite indica:~: that
it is the source of the abnommally high radon
concentration in the gases from a number of wells.
The highest concentraiions of helium i the
Panhandic field occur along the western boundary
at points where faulting has brought the
gas-reservoir rocks into contact with the
uranifcrous asphaltic rocks that normally overhe
the gas reservoir. These rocks are  unusually
radioactive over a large arca southwest of the field.
and may have been the source of a significant part
of the helium that has accumulated ‘n the gas
reservoir. (Authy MBW)

<132>
Soister. P.E.. USGS. Washington, DC
Geology of the Puddie Springs

Quadrangle, Fremont County,
USGS Bulletin 1242-C. 36 pp. (1967)

Wyoming.

The Puddle Springs quadrangle is near the
south-central edge of the Wind River Basin in
central Wyoming. It includes most of the western
part of the Gas Hills uranium district and the
original uranium ore reserves totaled at lcast |
million tons. Only the ore-bearing Wind River
Formation. which underlies about half the
quadrangle., was studied in detail. The Puddle
Springs Arkose Member is more than 500 feet thick

and consists of massive coarse conglomeratic
arkosic sandstone and beds of granite
granule-to-boulder conglomerate, fine-grained
sandstone, siltstone, claystone, and carbonaceous

shale. This member has all the known uranium
deposits in the quadrangle. The arkose is generally
oxidized and yellow to gray at the surface but is

unoxdized and greenish to bluish gray near and
below the water table. Two granite
cobblc-and-boulder conglomerate beds were
mapped in the Puddle Springs quadrangle: they are
about 10-30 iecet thick and 100 feet apart
stratigraphically. The lower of the wo. the Dry
Coyote Conglomcrate Bed. contains many uranium
deposits. most uranium deposits in the quadrangle
lic from 150 feet below to 50 feet above this bed.
The overlying Muskrat Conglomerate Bed has no
known uranium deposits. Original uranium orc
reserves of the quadrangle probably totaled at least
I mllion shont tons with an aveage uranium
content of 0.25 percent. Mining has been
continuous since 1955, Uranium minerals occur in
arkosic  sandstone. conglomerate,  siltstone.  and
carbonaccous shale. The ore deposits generally are
blanket-like bodies in  arkosic sandstone or in
siltstone. The largest ore deposits of the district are
at or near the ground-water table and are only
partly oxidized. More than 40 authigenic minerals
compose or arc associated with the deposits: they
include minerals of arsenic. sclenium. and
molybdenum. as well as mincrals of uranum.
Coffinite and uraninite are the main ore minerals in
the uncoxidized deposits: mecta-autunite.
phosphuranylite. an unnamed yecllow wuranium
phosphate, and wuranophane are the main ore
mincrals in the oxidized deposits. Radiochemical
analyses indicate a Pleistocene age for at lcast some
of the uranium deposits. The available evidence
favors the theory that arkosic sediments of the
Puddic Springs are the main source of the vranium
and that migration and deposition s stil in
progress. (AuthYMBW)

<I133>
Gilover, 1..; USGS, Washington, DC

Stratigraphy and Umnanium Content of the
Chattanooga Shale in Northeastern
Alabama, Northwestern Georgia, and
Eastern Tennessee. USGS Bulletin
(pp. 133-168). (1959)

1087-E.

In northeastern Albama. nornthwestern  Georgia,
and castern Tennessee, the Chattanooga shalke of
Late Devonian age ranges in thickness from 0 to
more than 40 feet. Most of the shale is of the
Gassaway member, though the Dowelliowr
member is present in pan of eastern Tennessee.
Beds of Dowelltown age were found in a small area
in Alabama and Georgia. but the member is not
recognized there. The Chattanooga shale and the
overlying Maury formation. which is chiefly of



Mississippian - age. are  progressinely  overlapped  in
the wvanity of Birmingham. Alabama. Along the
castern margin of the late Chatianooga sca. wheeh
coimneded  roughly  with  the region studicd,  stable
shelt  conditions  prevailed.  but  the degree of
stabihity was somewhat less than that to the west in
the Eastern Highland Rim arca. This difterence s
indwated in the cast by the somewhat more sy
and sandy sections. intratormational

conglomerates,  greater range  in thickness  of  the
shale, and m a few places by presenanon of basal
conglomcerate.  Phosphate  nodules  and  munor
amounts  of chert were deposited 10 the  cast.
Occaswonal influxes of  greater than usual amounts
of norganic matenial  produced  the  gray  beds
commeon an the Chattanooga. lLess stable
condiions  of deposition and  wide  distribution ¢t
phosphatic  black  shir'e account tor  the generally
low uramum coatent (iess than 0005 percent) ot
th¢  Chattanooga  shale 1n e region studied.
tAuthy MBW

<134

Wiimarth. V.R__and D.H. Johnson;
ESGS, Washington, DC

Uranophane at Silver Cliff Mine, Lusk,
Wyoming. USGS Bulleun [009-A_ (pp.
T 12).11953)

The uramum deposit at the Sibver Chtt mine near
Lusk, Wioming. comists pnimanh ot uranophane
which  occurs  as ftracture  tilhings  and  smatl
replacement pockets n fawhied  and  tractured
calcarcous  sandstone ol Cambrian  age. The
country rock in the sty ot thie mine s sehist of
pre-Cambnan age ntruded by pegmatite dikes and
i unconformably  overliin by almost horizontal
savlstone of Cambnan age. The mine s on the
southern end ol the Tusk Dome. a local structure
probably  related to the  Artvillc uphit. In the
mmediate vicnty of the mine. the dome s cut by
the Sibhver Chit tault. o north-trending high-angle
reverse  fault about L2000 jeet n lepgth with o
stratigraphic throw ot 70 lcct. Uranophanc.
mctatorbernite.  pitchblende,  calate, native  silver.
native copper.  chalcocite,  azunite.  malachite.
chrysocolla, and  cuprite have been  deposited 0
fractured  sandstone.  The fault was probabls
mincrabized throughout ts length, but because of
crosion. the mincralized sone s discontiraous, The
principal ore body s about 800 feet long.  The
uranium content ol material sampled i the mine
ranges from 0.001 1o 0.23 percent uramvm. whercas
dump samples range trom 0.076 to 33 pereent

uranum. (Authy MBW)

<135

Vine. F.D.. and G.E. 'SGS.

Washington. DXC

Prichard:

Geology and Uranium Occurrences in  the
Miller Hill Area, Carbon County,
Wyommg. 1'SGS Bullcun 1074-F_ipp.
2001-239) (1959)

Urmnmum occurs m the North Park tormanion ot
Pliocene age 'n the Miller Hill arca. about 25 miles
south ot Rawhins, Carbon County. Wyommng., ke
comssts - principally of - water-worked  tine-grained
prrociasue debris and  detrnal mineral grains and
mcludes several fresh-water mestone beds. Beds ol
breccrated  sifcitied  himestone 3 to 1 feet thick
contarn  the  prnncpal  concentrations  of - uranum.
Fesser  concentrations  are tound  in - calcarcous
stndstone and  quartsrte. Uranophane. the pnincipat
uranmum  mineral. has been deposited i sugs s
tracture  and  surtace coatings, and as
disemunated  constituert ot the rock. Fhe uranmum
deposits 1 the Miller Hilt arca are thought 10 be o
scvondary concentration  depostted  trom
vround-waeter  solutions  that deached  disscimunated
uranium  from  thick  porous  beds ot taftaccous
sandstone in the North Park formation. 1t
suggested  that  the mechanism tor deposinon was
the  reaction  of  ~ihica-  and  uranum-rich  ground
water  upon contact with himestone. Fhe  higher
gr;uh‘ concentrations  may - represent jurther  recent
surbicnl ennichment ol uritnium duc to evaporation
ol capidiary moisture: howeser.,  uraniferous
himestone that v continuously cyvposed o
weathening tor o relatnely long penied of ume s
aveniually feached. As mach at 0.5 pereent uranium
o ocontuned mograb samples. but only about 1,000
tops ol tock v hnown L contam as much as .03
percent uramum.  Visual spectrograghic analvses of
I samples of muneralized hmestone are tabulated.
{Auth)y MBW)

< 136
Swanson, V. Fo USGS. Washington, DC

Oil Yield and Urmanium Content of Black
Shales. USGS  Professional Paper 356-A,

44 pp. (1964))

DI vield and uranium  determinations tor - more
than 500 samples of ol shales are recorded in the
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report. A broad geograph:cal area of the
continental United States has been studied.
amounting to |3 states. which range from Montana
to Colorado. and from New York to Alabama.
Shightly more than half of the samples are from the
Chattancoaga  shale (Late Devonian). and its
correfaive castern and midcontinent shale units. A
positive relationship between oil vicld and uranium
content exists for some. but not all of the shales.
Some of the samples obtained frem the
Chattancoga shale and the Antnm shale have a
particular;, high correlation. however. in other
shale samples such as the Phosphoii= formation,
the uranium s more closely related to the
phosphate content of the -ock. Whereas the oil
from these shales s inherent to and denved directly
from the orgamc matter. most of the uranium is
attached to or precipitated in the presence of
organic matter just before or during the time of
deposition of the organic-rich sodiment. It is
suggested that two types of organic matter should
be distinguished. the sapropein tvpe derived
prncipally from algac. poilen ard spores. resins.
and the fatty tissues of animals, and the humic type
which is derived principally  from  cellulose and
lignin or the woodyv parts of plants. Only where the
proport:on of sapropelic to humic type of organic
matier remains the same in an otherwise
homogencous black shale will the oil vield and
uranium content have a high posiive corrclation.
(AuthyMBW)

<13/~

Witkind. 1.J.: USGS. Washington. DC
Uranium Deposits at Base of the
Shinarump Conglomerate, Monument

Valley, Arizona. USGS Bulletin
(pp. 90-130). (1956)

1030-C.

Exposed sedimentary rocks on the Navajo Indian
Reservation in Apache and Navajo Countics,
northeastern  Arizona. range from the Halgaito
tongue of the Cutler formation (Permian) to the
Salt Wash member of the Morrison formation
(Jurassic). The dominant structural eloment of the
area is the Monument upwasp. a large
asymmetrical anticline whose northern «nd is near
the junction of the Green and Colorado Rivers in
Utah and whose southerm end disappears near
Kayenta, Arizona. Asymmetrical anticlines  with
steeply dipping cast flanks and goatly dipping west
flanks are superimposed on the upwarp. These
subsidiary structures trend northward. The
uranium-ore bodies are localized in conglomeratic

sandstone of the Upper Triasstic Shinarump
conglomerate that fills stream channels scoured 13
the onderlving lLower and Middie Triassic
Mocnkopi formation. These channcls range from
narrow and shallow. IS feet wide and 10 feet decp.
to broad and deep. 2300 feet wide and 70 feet
deep. Two types of channels can be distinguished -
a short tvpe. less than 2 mikes long. and a long type.
traceable frr distances greater than 2 miks. Plamt
matter in the form of trees. branches. and twigs was
deposited with Shinarump sediments in  the
channels. It is probable tha: when the Shinarump
conglomerate  was wmvaded by mineralizing
solutions the uranwum ore was deposited primarnly
in localitiecs formerly occupied by the plant
material. Also, it i1s thought that the short channeh
arc more likely to have ore accumulations than
long channels. (Auth)

<138>

Anderson. D.C.: Uiwah Construction and
Mining Company. Riverton. WY

Unnium Deposits of the G s Hills.
Contributions to Ccologyv. &(2).
(1969)

93-101.

Sedimentary  rocks  eposed in the Gas  Hills
Urmanium District  in.lude sendstones.  Lmestones,
dolomites, shales. and tuffaccous sandstone.
mudstones, and shales. They range in age from
Cambrian to Miocene and have a composite
thickness of over 14060 feet. Volcanism occurred
during late Eocene tme. as cvidenced by relic vents
found at the southen end of the Rattlesnake Hills,
and by local volcanic debris found in the muddle
and vpper Eocenc rocks. The source beds for the
uran um deposits are arkosic sandstones
intertratified  with  lensing mudstones and  shales.
Two distinct types of sandstone arc present in the
Wind River Formation. The youngest is
yellowish-orange to yellowish-gray arkose. derived
primarily from Precambrian gneissoid and
granitoid rocks; it contains little clay, abundant
calcium carbonates. and limonite cement, and is
host for all uranium deposits of the district. The
second type of sandstone is pale yellowish-gray to
pale olive, derived from areas of schists of
Precambrian age: it contains abundant clay matrix.
There are four types of uranium deposits found in
the district, the most important being the
solution-front deposits. They were formed along
the margins of highly altered., tahular sand beds
that are enclosed by overlying and underlying
fine-grained siltstone. claystone. and carbonaccous
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mudstone bads. Solution fronts can be followed for
long distances and individual ore bodies are found
along them that mav reach thousands of feet n
leagth. The solution fronts are ideally crescentic or
“C™ shaped when siewed in cross section, with thin
mincrahizaion forming the utups of the crescents.
The uramem minerals occur as earthy brown to
black coatings on and intersuitial fillings between
the quartz sand grains. The priman uranium ore
mincrals arc  coffinite and uraminite. The three
other 1ypes of deposits include transitional bedded.
oxdized. and residual remnanmt  deposits.  There
have been several quite-large  transitional  bedded
deposits mined. but  the oxidized and resxdual
remnant deposits arc usually small and diffxcult to
minc. Ground waters trapped by the southward
ulting of the Tertiary rocks dunng late Miocene
ume  became  stagnated. These  watens  dissobhved
uranium and other clkements from the enclosing
rocks. and after crosion had cxposed the highest
beds of the Wind River Formation. the
mincral-rich  solutions gained cgress. from the
enclosing sand aquifers. toward the north and the
solution-front orc deposits began o form.
(AUth¥PAG)

<139

Mchn. R.E.. Consulting Geologist,
Denver. CO

Uranium Deposits in
Wyoming. Contributions
143-149. (1969)

Shirley Basin,
to  (ceologs. 8i2).

Uranium deposits in Shirley Basin occur in arkosic
sandstonc  bheds of the Eocene Wind River
Formation. The Wind River ranges from a
wedge-out to about 500 fect thick and consists of
light gray fine-grained to conglomeratic  sands
mostly less than 100 feet thick ‘nterlaycred with
green clay-silt beds. In the mines arca the beds dip

about onc degree north-northeast.  Uranium
deposits consist of disseminations and
impregnations of uraninite. caicite, pyritc. and

marcasite in arkosic sands. Much of the ugnium is
in crescentic rolls, but important amounts are In
1abular bodics necar the rolls. The larger ore bodies
in the mines area are distributed along the
down-dip and lateral periphery of tongues of
altered ground. Obvious alicration cffects include a
color change from pale gray to bLight tan or
yellowish-gray, and removal of pyritc. calcite, and
carbonaceous material. The deposits  apparently
were formed by migraung reactive ground water
solutions that collected uranium from the ground it

45

altered. mosved uranium downstircam. and
concentrated it i cmplacements  at  nterfaco
between  altered ground and  unaliered  ground.
(Auth)
<140>
Gahciman. J.W.: AEC. Divisien of Rae

Materals, Washington. DC

The Flat Top Uramium Mine, Granmts,
New Mexico. RME-$112_ 81 pp.: TID
UC-51. 81 pp. (1970. Octaber)

The cxhausted Flat Top uranium mine m  the
Todillo [:mestone. Grnts. New  Mexwo., was
mapped a1 a scake of 1:240 in 1957 as a prototype
rcplacement orc body  of about 50.000 tons n the
top of a shallow. clongate dome. The Todilto
Limestonc. about |6 feet in average theckness, s
the only limestone n the stack of Trassc and
Jurassic  continental  sandstones and | mudstonces.
Thix  hmzsstone and  the Jurasic Morrison
sandstoney  about 500 feet abmce are the onh
formations i the dnirkt with agmifcant  uranwum
Ihe Flat Top orc body was anc ol a cluster
composing  the Pomon Canyvon  si dtrct. which
occupies one of saveral N4SE crons svnchines about
3 miles wide plunging down the nertheast flank of
the Zum uphfi. Excluding the Zumi arch av an
order of fold. the lolds of the Ponon Canvon group

orc.

arc consdered first-order harmonic folds. The Flat
Top north-onented clongate dome . a  large
member  of 2 conugate  reculingir  svstem of

second-order harmonic folds hundreds of feet long.
Fine faultn with displacements of hundreds of foct
cut the hmestone mming arcas in the Grants
district.  Todilto uranum ore bodies are  unovdized
replacements of  Limestone.  partly  ovdized
replacements, or oudized  secondary  fracturz
stockworks  whose  uranum  has migrated  from
primary replacements. Fach small ore body and the
large componic  deposit were  enclned by wide
altcraon  envelopes i which hmevtone had  been
bicached. organic carbon removed. and  hedding
and jointing gradually destroved by

recrystallization  in - outwardly  decreasing  intenwiny
All the small orc bodics were concentrations  of
ndividual - uranmite or  coffinite  lenves  or  pods,
cach no morc than a few nches long.  |The
dominant primary  uranium mincral  was
pitchhlende.  coffinite was minor  The patterns of
structure  and mincral  distrihution determined  for
this minc arc wmdicated by cvammnation of other
Todilto mines to bhe gencrally  applicable 1o
uranium  mincralization in the limestone  of the
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Grants district. {Authy MBW)

<141>

Masursky. H.. and G.N. Pipiringos:
USGS. Washington, DC

Uranium-Bearing Coal in the Red Desert
Area, Sweetwater County, Wyoming.

USGS Bulletin  1055-G. (pp. 189-215). 315
pp. (1959)

Uramum-beaning coal occurs in the Red Desen
aurea of Sweetwater County, Wyoming. in a zone 15
miles  wide waich  extends in a northwesierly
direction for 30 miles north of Wamsutter,
Wyoming. The thickest coal is found along the
transition zone between the fluviatile sandsione of
the Wasatch formation and the iuacustrine shale of
the Green River formation, both of Eocenc age.
The greatest concentrations of uranium in the cval
accur  locally where the beds are overlain by
conglomeratc of possible Miocene age. The close
relationship beiween uranium in the coal and the
permeability of the adjacent beds indicates that the
uranium is of cpigenetic origin. The Luman No. |
coal bed, the principal objective of a drlling
program in 1952, contains about 12 million shorn
tons of subbituminous coal that averages 3.9 fect in
thickness, under not ‘more¢ than 75 feet of
overburden. The uranium content of the Luman
No. 1 bed averapss about 0.006 percent, the ash
content avcrages about 20 percent. and the
uranium content of the ash avcrages about 0.030
percent. The average hcating valuc of the coal in
the “as received™ condition is 7.600 B Tue
average uranium content of other coal in the rest of
the area is about 0.003 percent, a'though locally, as
at Creston Ridge in the southeastern part of the
area, impure coa! contains as much as 0.05]
percent uranium. The study indicates that the coal
in thke Red Desert ..(ca is of interest primarily as a
fuel resource and contains only small ’
concentrations of uranium. Thin carbonaceous
svale interbedded with coarse-grained sandstonc to
th: north and cast of the principal area inderlain
by coal, however, may contain high-grade deposits
of cranium. (AuthY MBW)

<142>

Moore, G.W., R.E. Meclin, and R.C.
Kepferle, USGS, Washington, DC

Uranium-Bearing Lignite in Southwestern

North Dakota. USGS Bulletin 1055-E,
{pp. 147-165), 315 pp. (1959)

Beds of uranium-bearing lignite were mapped and
sampled in the Bullion Butte. Sentinel Buute. HT
Butte, and Chalky Buites areas in southwesiern
North Dakota: they occur at severai  stratigraphic
positions in the Sentinel Butte mcmber of the Foit
Union formation of Palecovene age. A total of 263
samples from 85 localities were ccllected for
uranium analysis. Lignitc containing as much as
U045 pereent uranium, 10.0 percent  zl.. and 0.45
percemt uranium in the ash was found. the average
uwranium contem of the lignite s about 001}
percent. About 27 mulion tons of ligniic m beds
about 2 fcct thick underlic the four areas. Surface
samples of the hgnite average more than 30 percent
ash. The principa! factor that seems to iniluence the
concentration of uranium in the hignite beds is the
stratigraphic  position of the beds in refation to the
base of the overlying White Rwer group of
Oligocene  age.  All uranium-bearing  beds  closels
underlie the hase of the White River group. The
relative  concentration of uranium 15 modifiecd by
other factors, however. as beds enclosed in
permeable rocks are more uramferous than beds n
impermeable  rocks., and thin beds have a greater
urznuum  content than thick beds. In addition. a
thick lignite bed commonly has a greater
concentration in the top part of the bed. These and
other factors suggest that the wranmium s of
sccondary ongin and that it was leached from
volcanic ash in overlying rocks of Oligocene and
Miocene age. Probably the uranium is held in the
lignite as part of a metallo-organic rompound.
{Auth)

<143>

Granger, H.C.. and R.B. Raup. USGS,
Washington, DC

Geology of Uranium Deposits in the
Dripping Spring Quartzite, Gila County,
Arizona USGS Professional Paper 595,
108 pp. (1969)

Uranium deposits in the Dripping Spring Quartzite
of younger Precambrian age occur largely as
disseminated veins in a carbon- «nd potassium-rich
siftstone facies near diabase intrusive bodies, also
of Precambrian age. The Dripping Spring is a
formation in the Apache Group. which is a
sequence of clastic sedimentary rocks. dolomitic
limestone. and basalt flows. Uranium deposits in
the Dripping Spring are found only in the upper



member. which is composed largely of siltstone and
very finc-grained sandstone. The Apache Group.
and particufarly the upper member of the Dripping
Spring. is cxtensively intruded by sill-like sheets of
diabase interconnected by dikes. Effects of regional
metamorphism on these rocks are neghgible, but
the upper member of the Dripping Spring 1s locally
mectamorphosed adjacent to large diabase bodies.
Mctamorphism was accomplished without much
change in the chemical composition of the
potassium-rich silistone except for the addition of
sodium which is believed to be related to the alkalic
aplite stage of diabase differentiation. In the area
that contains most of the uranium deposits, rocks
are affected by several northward-trending
monoclinal folds of prediabase age. Most of the
uranium deposits occur n the gray unit of the
upper member of the Dripping Spring. cither above
or below a thin quartzite stratum called the barren
quartzite. The vein minerals are largely
disseminated in the wallrock adjacent to a poorly
defined central joint or fracturc sone. Locally,
uraminite  forms small lenticular fissure fillings. but
these are sparse. lsotope ages. determined for the
uraninite. indicate an age of about 1.050 million
years. (Authk MBW)

<i44>

Hawley, C.C.. and F.B. Moore: USGS.
Washington, DC

Geology and Ore Deposits of the

District, Clear
USGS  Bulletin

Lawson-Dumont-Fz!l  River
Creek County, Coiorado.
1231, 92 pp. (1967)

The Lawson-Dumont-Fall River district. a mining
district. with an arca of I5-squarc-miles in the Front
Range mineral belt, is in Clear CTreck  County,
Colorado. The district is underlain by Precambrian
rocks, which are cut by small bodics of early
Tertiary  igncous rocks. The Precambrian  rocks
consist of a generally conformable succession of
metamorphic  gneciss  intruced by igneous  rocks.
some of which are mectamorpnosed. The gneiss
consists  chiefly of fine- (o medium-grained biotitc
gneiss and two types of quartzo-feldspathic gneiss -
microcline-quartz-plagioclase-bictite  gneiss  and
granite gneiss and pegmatite. The rocks of Tertiary
age arc porphyritic and occur as dikes. stocks, and
partly concordant bodies. They belong to three
petrographic groups: hornblendc granodiorite:
quaniz  monzonite; and bostonite.  Unconsohdated
Quaternary  deposits, mainly meraines.  ourwash,
solifluction debris. and alluvium, mantle (he
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bedrock  surtace i the stream  valless on some
gently  relling uplands  and  north-facing  torested
slopes. Al dut  the allumum  are related  to
Plesstocene  glaciation.  The Precambrian gness
bent into three large open folds which dominate the
structure of the arca. These tolds irend
north-northeast  and. from west to cast. are the
Lawson svacline. the Dumont anthne, and the
Bald Mountain synchine. All the rocks are jownted.
The faults of the distnct were tormed n
Precambrian and n  Laramide nme. The largest
faults. which are traczable for miles in and near the
district. strike northwest and northeast. The smalker
faults., striking ¢z ¢, east-northeast. and
wost-northwest. contin most of the major vemns of
the district. The ore deposits are in fissure veins
which formed by a combination of openspace
filng and repiacement.  The ore  deposits  are
dominantly gold- and  silver-bearing  base-metal
sulfide  deposits.  Uranium  ores  have abo  been
produced from one mine. The productive veins can
be classed according 0 muncralogy into three mam
nwpes - pyrite.  composite.  and  gakena-sphalerite.
Veins of the three types are ditriouted 0 a zonal
pattern.  The wallrock of ail the seins » altered. In
general. the vemns are surrounded 0y an emvelope of
sericitived and sihicitied rock. which grades outward
through argillized rocks into fresh rock. Somg ores
were formed or enriched by supergene  processes.
The ores were depostted  late in the period of
Laramude igncous and structural activity.  probably
by carhon dioxide- and siulfur-rich solutions
carrying metals in complex ons. (AuthyMBW)

<1452

Shawe, D.R.. G.C. Simmons.
Archbold; USGS, Washington, DC

and N.1..

Stratigraphy of Slick Rock District and
Vicinity, San Miguel and Dolores
Counties, Colorado. USGS
Paper 576-A. 108 pp. (1968}

Professional

The Slick Rock district covers about 750 square
miles in western San Miguet and Dolores Countics,
in southwestern Colorado. Deposition  of Palcosoic
sedimentary rocks i the district and vicinity was
principally controlled by development  of  the
Paradox Basin, and of Mesosoic rocks by
development of a depositional basin  farther west.
Sedimentary rocks rest on a Precambrian basement
consisting of a variety of rocks. including granite
and amphibolite. The maximum total thickness of
sedimentary rocks underlying the district 1s 13,000
fect, and prior to cxtensive crosion in  the late

EEe
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Tertiary and the Quatermary it may have been as
much as about 18.000 ‘cct. The lower 5000 feet or
more of the sequence of sedimentary rocks consists
of aremaceous strata of carly Palcozoic age overiain
by dominantly marine carborate rocks and
evaporite beds interbedded with lesser amounts of
clastic sediments, of late Palecozoic age. Overlying
these rocks is about 4,500 feet ol terrestrial clastic
sediments, dominantly sandstone with lesser
amounts of shale, mudstone, siltstone, and
conglomerate, of late Paleozoic and Mesozoic age.
Above these rocks is as much as 2300 feet of
marine shale of late Mesozoic age. Perhaps aboumt
5,000 feet of clastic sedimentary rocks. dominantiy
sandstonc and in part shale, of late Mesozoic aml
carly Cenozoic age. overlay the older rocks of the
district prior to late Cenozoic crosion. Igneous
rocks of Tertiary age crop out in only one smazll
area in the district, but they intruded cxtensively in
the Mancos Shale cast of the district, and. as
shown by deep oil test wells, appear to be intruded
widely in the Paradox Member of the Hermosa
Formation in the southern and southeast part of
the district. Surficial deposits of Quatermnary age
include glacial till, terrace gravels, alluvial fans,
landslide dcbris, Jloess, other soil, alluvium,
colluium. and talus. (AuthXMBW)

<l46>

Rose. A.W.; Alaska Department of
Nziu.al Resources. Division of Mines and
Minerals, Juncau, AK

Geological and Geochemical

Investigations in the Eureka Creek and
Rainy Creek Areas, Mt. Hayes

Quadrangle, Alaska. Alaska Department
of Natural Resources, Geology Report No.
20, 37 pp. (1966, May)

The Eurcka Creek and Rainy Creek areas are on
the south slope of the Central Alaska Range just
south of the Denali fault, a major strikc-slip fault.
The major rock types in both areas include schist,
phyllite, slate, and gneiss of uncertain age; andesitic
to dacitic volcanics and sediments of Mississippian
or Pennsylvanian age; Rainy Creek basalt and
associated sediments of liississippian or
Pennsylvanian age: Permian Mankomen
formation; and Triassic Amphitheatre basaii,
argillite, and limestone. These bedded rocks were
intruded by several granitic to dioritic plutons and
later by dunite, peridotite, and gabbro. Tertiary
Gakona formation and glacial deposits cover the
older rocks in parts of the area. Recurrent

north-south regional compression in late Mesozoxc
and Tertiary timc resulted in cast-west reverse and
thrust faults, and northeast tear faults. These
structures are modified by north-south and
northwest faults, and cut by steep east-west faults
along which the Alaska Range was uplifted during
Tertiary time. A magnctite-bearing skam deposit
was found on the cast side of the Maclaren Glacier
and appears to warrant a magnectometer suncey.
Numerous copper and copper-nickel shows arc
present in the arca, as well as minor amounts of
abestos. Fifteex groups of stream sediment
anomalies are recognired. The most significant
scem to be copper-lead aicmalies from  sireams
draining dunite ncar Rainy Creex and copper-lcad
anomalies between Broxson Gulch and Landshde
Creek in a  poorly-exposed arca  bordered by
strongly pyritized volcanics. Numerous
zinc-molybdenum anomalies are spatially
associated with pyntic black slate and argillite.
Samples of the slate do not contain anomalous zinc
content. and further work is nceded to explain the
anomalies. (Auth)

<147>
Witkind. 1.J.; USGS. Washington. DC

The Uranium-Vanadium Ore Deposit at
the Monument No. [-Mitten No. 2 Mine,
Monument Valley, Navajo County,

Arizona. USGS Bulletin 1107-C, (pp.
219-242). (1961)

The Monument No. I-Mizten No. 2

uranium-vanadium mine is in a2 remote sector of
the Navajo Indian Reservation, Navajo County,
Arizona. Near the mine. the strata range in age
from Permian (De Chelly sandstone member of the
Cutler formation) to Late Triassic (Shinarump
member of the Chinle formation). Erosion has
removed most of the Shinarump from the
Monument No. 1 area, and only several small
remnants remain. Two of these, each about 2,000
feet long, are part of a once continuous channel fill;
they aline to form a broad curve trending
northwestward. The channel ranges in width from
50 10 280 fret, and has been scoured about 50 feet
into the underlying strata. Three major lithologic
units make up the basal channel fill: trash-pocket
conglomerate, silica-cemented sandstone, and
calcite-cemented sandstone. Ore minerals
impregnated parts of both the trash-pocket
conglomerate and the silica-cemented sandstone

" and formed an ore body that was collinear with the

channel and that extended for about 650 feet. The




ore body. which has been mined out, ranged in
width from 10 to 95 feet and in thickness from [ to
I8 fect. Lenses of the calcite-<cemented sandstone
were enclosed in the ore body. The core of the ore
body consisted of low-valent :elatively unoxidized
mincrals. Adjacent to and overlying the core were
two incomplete concentric sheaths of oxidized
minerals. the more intensely oxidized minerals
being farthest from the core. The ore body was
probably oxidized in place. The uraniferous
matenal was in approximate oquilibnum. The ratio
of vanadium to uranium for the mine was about
2.5:1. The orec adjacent to calcite-cemented
sandstonc  lenses.  possibly the carbonate. was
instrumental in precipitating the ore minerals from
the ore-bearing solution. (Auth MBW)

<I48>
Baker. A.A; USGS. Washingion, DC

Geology and Oil Possibilities of the Moab
District, Grand and San Juan Counties,
Utah. USGS Bulletin 841, 95 pp. (1933)

Exposed sedimeniary formations in the Moab
district range in age from lower Pennsylvaman to
CUpper Cretaccous. Rock 1ypes include evaporites.
limestone. shale. mudstone. sandstone. arkuse, and
conglomerate. Onc small igneous plug is present.
The beds have been folded into low anticlines and
shallow synclincs during scveral periods of
deformation. Some of this deformation is due to
thr intrusion of salt plugs. The beds are cut by
numerous small normal faults. The report includes
a geologic map and a geologic structurc map of the
area at a scale of 1:62,500. Disseminated deposits
of uranium and vanadium minerals in the area are
irregularly distributed in the Salt Wash sandstone
member of the Morrison formation of Jurassic age.
{Auth)

<149>

Baker, A.A., C.H. Pane. and J.B. Reeside:
USGS, Washington, DC

Correlation of Jurassic Formations of
Parts of Utah, Arizona, New Mexico, and
Colorado. USGS Professional Paper 183,
66 pp. (1936)

Jurassic formations on the Colorado Platcau and
adjacent areas arc described. redefined., and
correlated. The rock units are subdivided into the
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Glen Canyon group (Wingate sandstone, Kayenta
formation. Navajo sandstone), the San Rafael
group (Carmel formation. Entrada sardstone.
Curtis formation, Summenvillc formation). and the
Morrison formation. Ten series of columnar
sections are presented and discussed. the
distribution and thickness of the formations are
shown, and the vcondinons of deposition are
interpreted. (Auth)

<150>
Curran, T.F.V_; Not given

Carnotite in Paradox Valley, Colorado.
Engincering Mining Journal, 92(27).
1287-1288. (191 1)

Camotite ore bodies in Paradox Valley crop out at
about the same stratigraphic level, have a blanket
form, and are as much as four feet thick. The orc as
mined contains from 6 to [5 percent uranium
oxide. The ecconomic geography of the area is
discussed. and some of the mines and claims are
briefly described. (Acth)

<I51>
Shawe. D.R.: USGS. Denver. CO

Reconnaissance Geology and Mineral
Potential of Thomas, Keg, and Desert
Caldenas, Central Juab County, Utah.

USGS Professional Paper 800-B. (pp.
67-77). (1972)

Three recently recognized calderas in the Thomas
Range. Keg Mountains, and Desert Mountain,
central  Juab  County, Utah. offer exploration
possibilities for undiscovered ore deposits.  Three
major episodes of volcanic activity in  the region
were 1) early Tertiary cruption of

intcrmediate-composition  lavas  and  agglomeratcs;
2) middle Tertiary cruption of silicic ash-flow tuffs
resulting in collapse of the three caldcras: and 3)
late  Tertiary-Quatcrnary eruption of basalt and
alkali rhyolite. After caldera collapsc. magmas
invaded parts of the ring-fracturc sones or
resurgently domed the calderas. Mineralization that
formed ore deposits  periphcral to the Thomas
caldera  probably was nearly concurrent  with
cruption of the late alkali rhyolite. The ore deposits
have yielded important amounts of manganese,
fluorspar. uranium, and beryllium. Prospecting for
deposits  of these commodities is warranted where

-
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parts of the Thomas caldera rim. as well as of the
Keg and Desert caldera nms. arc covered by
postmineralization  surficial  deposits. Deep
exploration for base and precwous metals may be
justified bencath the manganese and  flucrsrar
deposits. (Auth)

<152>

De Vergie, P.C., and W.A. Carison;: AEC.
Grand Junction, CO

Investigation of the “C” Growp Area, San
Juan County, Utah. RME-4011. 13 pp.
(1953)

Uranium deposits on the “C™ group of claims.
about 20 miles southwest of Moab on the west side
of the Colorado River. are in the Shinarump
conglomerate of Triassic age in sandstone lemscs
near the base of a large paleostream channel cut
about S50 feet into the underlying Mocenkopt
formation of Triassic age. Carbonaccous material is
abundant in the orc zone, and uraninite and
base-metal sulfides impregnate the sandstonc and
replace carbonaccous material. The host rock is a
coarse- to fine-grained sandstone cemented by
caleite. (What was called Shinarump conglomerate
in this zrea is now correlated with a sandstone
member of the Chinle formation of Triassic age)
(Auth)

<153>
bix, G.P., Jr.: AEC, Grand Junction, CO

The Uranium Deposits of Big Indian
Wash, San Juan County, Utah. RME-4022
(Rev.). IS pp. (1954)

Uranium deposits in the Big Indian Wash area have
been found in the Cutler formation of Permian age
and in the Chinle formation of Trassic age. The
area lies on the southwest flank of the Lisbon
Valley anticline, and the rocks in the mineralized
area dip about IS degrees SW. Formations exposed
in the area range in age from Pennsylvanian to
Cretaceous. The upper part of the Cutler formation
consists of mudstone, siltstone, and lenses of
coarse-grained  arkosic sandstone. The uranium
minerals. carnotite and becquerelite, are
disseminated in the lenses of arkosic sandstone.
Uranium deposits in the Chinle formation are in a
gray, medium-grained micaceous sandstone near
the base of the formation. The uranium minerals,

uraninile. carnotite, and tyuyamunite, are
associated with cacbomacecus material,  pyrite,
montroseite, and roscoelite. The largest mine in the
area, the Mi Vida mine. is m the Chinle formation.
The deposits at the Big Buck minc and the Purple
Paint and Small Fry claims are in the Cutler
formation. (Auth)

<is4>

Droullard. R.F.. and E.E. Jones: AEC,
Grand Junction, CO

investigations of Uranivm Deposits Near
Sanosteec, New Mexico. RMO-909. 7 pp.
(1951)

Uranium-vanadium deposits occur in the
Recapture member of the Morrison formation of
Jurassic age in the Sanostec arca, San Juan
County, New Mexico. Vanadium minerals and
camotite-type minerals are disseminated in fine- 1o
medium-grained sandstone in the upper portion of
the Recapture member. The deposits. genenaily less
than 20 feet in outcrop length. are conuinsd withia
slightly radicactive altered zones. (Auth)

<I55>
Everhart, D.L.; AEC, Washington, DC

Reconnaissance Examinations of Copper
- Uranium Deposits West of the
Colorsdo River. RMO-659, 19 pp. (1950)

Several small copper-uranium  deposits have been
found in southwestcrn Utah along the contact of
the Shinarump and Moo.nkopi formations of
Triassic age. The deposits are highly localized and
apparently erratic in their distribution. The
mineralogy is similar and consists of secondary
copper, uranium. and copper-uranium minenals
which impregnate sandstone and coct parting
planes of shale. The deposits described are in the
Capitol Reef, Circle Cliffs, Silver Reef and other
areas. The deposits at Silver Reef are not at the
Shinarump-Moenkopi  contact, but  higher in the
section, in the Silvor Reef sandstone member of the
Chinle formation of Trassic age. Exploration of
the region has only begun. and the known deposits
are not developed. (Auth)

<I156>



Davis. D.L.. and D.JI. Hetland: AEC. Sah

Lake City. UT

Urarium in Clastic Rocks of the Basin
and Rasge Provinces. In USGS

Professional Paper 300, (pp. 351-359). 739
pp-: In Procecdings of the International
Conlerence on the Peaceful Uses of

Atomic Energy, Vol. 6. Geology of

Uranium and Thorium. held in Gerceva.
Switzerland. August 8-20. 1955. tnited
Nations. New  York. (pp. 387-391). 825 pp.
(1956)

Uranium occurs i Tertiary lake sediments and
water-lad tuffs at widely separated arcas in the
Basin and Range province of Nevada and

California. Miocene lake sediments near Tonopah,
Nevada. are composed chiefly of uniform fincly
stratified pyrocizstic rocks and diatomacecous ecarth
interbedded with discontinuous lenses of
collophinite and uraniferous opal. Uranium
mincrals have not been identified. but anomalous
radicactivity can be detected over an area about 1
milke wide and ¥ miles long. Trenching and drilling
have exposed marginal-grade matenal to a depth of
40 feet in | localuy. Near Olawcha. California.
gently  dipping lakebeds of the Coso formation of
Pliocene age contain autunite on fracture surfaces
n iron-st..acd sones. The locality is characierized
by extensive faulting and volcamism. Only select
samples from this arca contained orc-grade
material.  Stratificd rocks in the Virgin  Vallev of
northwestern Nevada  conmsist  of carly  Pliocene
water-laid vitrcous wiff and diatomaccous carth
which contain discontinuous layers of opal. Smali
amounts of carnolite occur as fraclure coatings of

fine isyers in the opal lenses. and a  yellow
Muorescent  mineral.  possibly  schroeckingerite,  is
disscminated in  thc volcamc wff. A uraniferous
deposit  in  water-laid  tuft in  lander County.

Nevada. occurs in 2 topographic basin  near the
head of Dacic Creek that s surrounded by hills of

rhyolite. andesite. and basalt  Appreciable
radicactivity appears to be confined 0o minor
fracturcs in the tuffs. although no uranium
minerals have been  obsened.  Near  Hawthome,

Nevada, carnotite  occupics  a  series of  closely
spaced vertical fractures in tuffaceous sandstone of
the Esmcralda formation. The area s capped by
hasaltic flows, and 2 small rhyolite plug s in fault
contact with the uranium-bearing sandstonc.
Carnotitc-type mincrals have been found in a thin
bed of soft water-lawd “uff in the Panaca (ormation
of Pliocene age in Lincoln County, Nevada. Minor
amounts of carbonaccous material arc present. and
there is no apparent altcration or sihcification of
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the mincralivzed stratum. The uranium mincrals
all the deposits generally are not in rdwactne
cquilibrium,. and the uranium content as
determined by radwomeine analyses » wuathy jower
than by chemical anabises. This would sugzest
recent  formation of the uranium nmunerals.
Structural control 15 not readily apparent in any of
the deposits. but small fractures and fauit. may
have lecalized mineral concentrations. ( Auth)

<I57>
Finch. W.I. USGS. Washington, DC
Uranium in Terrestrial Sedimentary

Rocks in the United States Exclusive of
the Colorado Plateau. In USGS

Professional Paper 300. (pp. 1321-327). 7V
pp.. In Proccedings of the International
Conference on the Peaceful Uses of

Atomic Encrgy. Vol. 6. Geology of

Uranium and Thorium, held 1n Geneva.
Switzerland,  August R-10. 1955 United
Natwons, New York. (pp. 600-504). %25 pp.
(1956}

Large uranium deposits  occur  In sandstopes  of
Cretaceous age in the Black Hills region of Sourh
Dakota and Wyoming and in tuffaccous sandstone
of Tertiary age m Wyoming. Texas, and Ncvada
Small  deposits occur  in terrestnal | sedimentan
rocks 1 Pennsylvamia. Oklahoma. New Menico,
and other places exclusive of the Colorado Plaicau.
Camotite deposits in sandstone  of Cretaccous  age
:n the Black Hills are clustered in poorly defined
arcas in the northem and southern parnts of the
region. The deposits contain more vanadium than
vranium and consist  of irregular  tabular  or
lenticular iayers that. in gencral. follow the bedding

and have distinct bhoundares. The main ore
minerals are carnotite and convusite. The most
favorable arcas for large deposits arc  where

sandstore lenses that contain  abundant mudsione
and th:n-bedded sandstonce coincide with structural
terruces.  Economic  uranium  deposits  were
discovered in tuffaccous sandstones of Tertian  age
in the Wyoming basins in 1951 and n the Tuxas
coastal plain and Nevada basins in 1954, {arge
arcas of similar rock tyres in the United States
remain untested. In gencial. these uranium  deposits
have different  habits, mincralogy. and apparent
geologic  controls  than  these 1n Mesosoic
sandstones of the Colorado Platcau and Black Hlls
rcgions. Jhe Tertiary deposits  occur  most
commorly as poorly defined bodies of disseminated
uranium arsenatc, silicatc. and phosphate  mincrals
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in poorly bedded tuffaccous sandstone or sandy
tuffaccous rocks. Relation of the deposits 10
sedimentary structures s obscure. Vanadium and
copper minerals are generally absent. except in
Nevada where abundant camotite has been
reported. Uraminite occurs m  several deposits m
Wyoming Carbonaceous material is cither absent
or apparently unrclated to the uranium minerals.
The known deposits are nearly or completely
oxidized and some appear to be refated 10 the
Recent  topography and ground-water  systems.
Small deposits in upper Paleozoic rocks of
Pennsylvania, Oklahoma. New Mexico, and other
places are similar to those on the Colorado
Platcau. The host rocks are most commonly lenses
of lightcolored sandstonc, and the ore deposits are
closely related to the sedimentary structures.
Uranium minerals replace carbonaccous material
and are commonly associated with vanadium and
copper minerals and altered mudstone. Other small
deposits of uranium are found in terrestrial rocks
of many ages in many places throughout the United
States. (Auth)

<i58>
Fischer, R.P_; USGS, Denver, CO

Uraniem-Bearing Sandstone Deposits of
the Colorado Plateau. Economic Geology.
45(1). 1-11. (1950)

The uranium-bearing sandstone deposits of the
Colorado Plateau arc commonly referred to  as
carnotite  deposits. They have been the principal
domestic source of uranium. radium, and
vanadium. The deposits are largely restricted to a
few stratigraphic zones, along which they have a
wide but zpotty areal distribution. The orc minerals
mainly impregnate sandstone, though in places
fossil plamts are richly mineralized. Most of the ore
bodies are small, but have a wide range in size, and
within  individua! decposits the ore has a
considerable range in thickness and grade. The
deposits are irregularly tabular or lenticular, with
their long axes nearly parallel to the bedding, but
the ore does not follow the beds in detail. The ore
is thought to have been precipitated from
ground-water solutions after the enclosing sands
had accumulated and before regional deformation.
Sedimentary structures that seem to have
controlied the movement of these solutions and the
features that probably localized the ore deposits are
described, and their application as guides to ore
finding is explained. (Auth)
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<I159>

Goti, G.B.. RS. Jones. E. V. Post, and
W_A. Braddock; USGS. Washington. DC

Black Hills, Sowth Dekota. In Geologic
Investigations of Radioactive Deposits.
Semiannual Progress Report. December I
1953 10 May 31. 1954, (pp. 64-72);

TEI-440. (pp. 64-72). (1954)

Several refationships between the

vanadium-uranium deposits in the Edgemont
district and the charactersics of the host rocks
have been noted which mmay have value as ads to
predicing ore. The most favorable host rock
appears 10 be the thikest sandstone n the lower
part of the Lakota formation of Cretaccous age.
The deposits generally occur where the sandstone
contains numerous mudstone “spiits™. Many of the
camotite deposits occur on  structural terraces. A
characteristic  purplish-pink iron oxide stain
impregnates the sandsiones adjacent 1o many of the
deposits: this color appears to be onc of the more
uscful guides to ore. Silica and carbonate cement
arc associated with the deposits in some places. but
also are present in areas where ore is not known to
exist. (Auth)

<160>
Gregory, H.E_; USGS. Washington, DC

The San Juan Country, A Geographic
and Geologic Reconnaissance of
Southeastern Utah. USGS Professional
Paper 188, 123 pp. (1938)

Exposed sedimentary formations in this region
range in age from Pennsylvanian to Upper
Cretaccous. The formations are described. and 2
number of measured sections are presented.
Relatively large masses of intrusive igneous rocks
are present in the Abajo Mountains. The major
structural features in the area are the Sage Plain
downwarp, the Monument upwarp., and the
intervening Comb Ridge monocline. Smaller folds
locally modify the major structure;. The includes a
reconnaissance geologic map of the region at a
scale of about 1:500,000. (Auth)

<i6l>

Griggs, R.L.; USGS, Washington, DC




Datil Moun’ain Area, New Mexico. in
Geologx Investigations of Radicactive

Deposits. Seriannual Progress Report,

Junc | to November 30. 1954, (pp.

129-130). TE1-490. (pp. 129-130:. (1954)

Uramum deposits occur in  the Mesaverde
foomaton of Cretaceous age and in the Baca
fonxaton of Teruary age in this arca. The uranium
s ~oncentrated at the contact of porous sandstones
vuah underlying impermcabic shalc beds and shale
sinngers. At onc locality the uranium s in the
wedge cdge of 2 lenticular sandstone m the Baca
formation. Ycilow uranum minerals are visible in
some prospects but the uranium i an undentified
form s associated mainly with ferruginous and
carbonacecous matcnial in sandstone. (Acth)

<162>

Gruner. J.W_.: University of Minnesota.
Minncapolis. MN

Annusl Report for Jauly 1, 1952 to March

31, 1953. RME-3044. 58 pp. (1953)

The report is divided into six independent pants. In
Part 1, prehminary results of field work in the
Whitc Canyon and San Rafael Swell arcas arc
reported. The ~Flop-Over™ at Temple Mountain s
descnibed. and  the  structure  is  interpreted  as
collaps¢ duc to an unknown cause. In Pan (I, four
categorics of uranium-bearing carbonaccous
materals are discussed. They are: (). lignitic plant
material. (2). asphaltitc. (3). gilsonite. and (4).
liquid hydrocarbons. Uraniferous  asphaitite  is
common n the Temple Mountain mines, where it
occurs interstitial to sand grains and as globules.
Pant 1§ deals with the synthesis of certain uranium
minerals. In Part IV the changes in color from red
to green of the silts and shales associated with
uranium deposits and uraniferous horizons are
discussed. The color change is due to the
destruction of the red coloring matter. hematite.
cither by reduction of the iron or by chemical
reaction of the hematite with hydromicas. Pan V is
a discussion of the gqguantity of disseminated
uranium present in the sedimentary rocks of the
Colorado Platcau. and how it could have been
concentrated into economic ore buuizs. Part VI is a
discussion of the syngenctic and hydrothermal
hypotheses for the origin of the uranium deposits
of the Colorado Plateau. It is believed that the ore
minerais probably were precipitated from  acidic
sulfate groundwater solutions. The uranium may
have been derived from a magmatic source or from
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a swdim:mnary source. A number of observed facts
that may be periinent (o the problem are presented.
The hypothesis is favored that the umanium was
denived from the sediments. (Auth)

<163>

Gruner, J W_. L. Gandiner. and D K.
Smuth: University of Minnesota.
Minncapolis,. MN

Mineral Associstions ia the Uranium
Deposits of the Colorado Plsteau and
Adjaceat Regions - Interim Report.

RME-3092. 48 pp. (1954)

The mineral assocatons i uramum deposits on
the Colorado Platau are reported. The mincral
associations and paragenctic sequence of the ore

mincrals are swmitar in most of the deposits,
notwithstanding the preponderance of
vanadium-becaring mincrals in some deposits and

sulfides in others. “Black ores™ containing
uraninitc and coffinite. are unoxidized and not
necessanly of hydrothermal ongin. {Auth)

<ie4>

Laverty, R.A.. and F.B. Gross: AEC.
Grand Junction. CO

Panagenetic Studies of Uranium Deposits
of the Colorado Plateau. In USGS

Professional Paper 300, (pp. 195-201). 739
pp.: In Proceedings of the International
Conference on the Peaceful Uses of

Atomic Energy. Vol. 6. Geology of

Uranium and Thorwum. held in Geneva,
Switzerlaind. Augusy B-20. 1955, United
Nations. New  York. (pp. 533-539). 825 pp.
(1956)

A compilation of the paragenctic segyuences of
several uranium  orc  deposits  of the  Colorado
Platcau presents cvidence for the deposition of the
ore under rcducing conditions by  migrating
solutions at a timc considerably later than the
deposition of the host rock. Host rocks for the
uranium all contain organic material. and most
contain calcite or limestone, and seams or lenses of
mudstonc. siltstone, or clay. The organic material
and the calcite were the two main precipitants of
the black uranium ore mincrals. and the kenses and
seams of clay-rich rocks are guides in <omc regions.
In places, basc-mctal sulfides have been
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precipitants. The wuranium mincrals occur as
cements  or  replacements  dunng  the  intermediate
stage of the cementing soquence. This rules out
syngenctic  deposition in place and probably places
the time of deposition in the late Cretaccous or
carly Tertiary. The fluvial clastic rocks deposited in
Mcsozoic time in an oxidizing cnvironment are the
major uramum-producing  formations.  Reducing
conditions prevailed. owing to  decomposition  of
organic material and limited  water circulation;
marinc submergence in par: of the Cretaceous
prolonged this condition. The major uranium
deposits lie in a zone 1040 miles from laccoliths
truded  into rocks of the Platcau n carly to
middle Tertiary ume. (Auth)

<165>
Luedke, R.G.: USGS. Washington, DC

Tectonic Map of the Colorado Plateau.
TEM-30L1. (1953)

The structure of the Colorado Platcau s
characterized by  broad uplifts and basins,
monochnal folds. and salt antichnes. These
structures  arc  locally modified by large and small
taults and by intrusive igneous rocks. Extensive
areas of extrusive igncous rocks occur near the
margins of the Colorado Platcau. Each of these
faatures s discussed. The map shows structural
contours and fault lincs and indicates the arcas of
salt structures and intrusive and cxtrusive igncous
rocks. (Auth)

<166>
McKay. E.J.; USGS. Washington, DC

Geology of the Atkinson Creek
Quadrangie, Colorado. USGS Map GQ 57
(With tex1). (1955)

The Atkinson Creek quadrangle is one of cighteen
7-1 2 minute quadrangles in the

carnotite-producing arca of southwestern Colorado
that are being mapped as part of a study of the
carpotite  deposits. The regional geology aand the
stratigraphy, structure, and mineral deposits of the
area are described. Rocks exposed in the eighteen
quadrangles mapped consist of crystalline
Precambrian rocks and sedimentary rocks that
rangec from Liate Paleozoic to Quaternary.
Crystalline rocks crop out only in the northeastern
part of the areca along the flanks of the

Uncompahgre Platcau: the rest of the area is
underlain by sedimentary rocks. Over most of the
region the sedimentary beds are flat lIving, but
places they are disrupted by high-angle faults or are
folded into northwest-trending  monoclines, shallow
synchnes, and strongly developed antxclines. The
uramum-vanadium deposits are mosty  sstricted o
the upper lhyer of sandstone lenses in (he Salt
Wash member of the Morrison formation of
Jurassic age. The ore consists mainly of sandstonc
impregnated  with urRnium- and vanadium-bearing
minerals, but rich concentrations are also
associated with thin mudstone partings. beds of
mudsione pebbles. and crbonized fossil  plamt
material. The ore bodies range from small irrcgular
masses that contain a fe tons of ore to large
tabular masses containing many thousands of tons:
most ore bodies are relatively small and contain
only a few hundred tons. Margins of ore bodies
may be vaguely or sharply defined. l.avers of ore he
essentially parallel to the bedding: most of the
deposits occur in the thicker parts of the sandstonc
lenses. and commonly necar the base of the lenses.
The trend of the long direction of the deposits and
the trend of the rolls in the sandstones are roughly
parallel 1o the trend of the fossil logs i the
sandstone and to the average of resultant dip of the
cross-bedding in the sandstone. (Auth)

<i67>
Hess, F.1.: USGS. Washington. DC

A Hypothesis for the Origin of the
Camotites of Colorado and Utsh.
Economic Geology, 9(7). 675-688. (1914)

The composition and areal occurrence of carnotite
are described, and previous hypotheses for the
origin of the camotite deposits are reviewed. The
carnotite deposits on the Coloracn Platcau occur in
ncarly  white, cross-bedded. me . ium-grained
sandstone and arc closely associated with fossil
carbonaceous raaterial. The carnotite impregnates
the sandstone in aurcoles around carbonaceous
material and replaces plant debris and that part of
fossil logs which cvidently was most decayed at the
time of burial. The hypothesis that the metals were
weathered from veins and carried in solution to a
shallow sea where they were absorbed or
precipitated by decaying organic matter is
proposed. Upon the lifting, draining, and aerating
of the rocks the minerals were oxidized to form
carnotite and other minerals. During and after
oxidation, the camotite moved outward slightly to
form aurcoles around the carbonaceous matter.
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<168>

Hess. F.L; USGS, Washington. DC

Urasnium, Vasadiem, Radium, Gold,
Silver, and Molybdenum Sedimentary
Deposits. In Ore Deposits of the Western

States. American  Insutute of Mining and
Mectal Engincers. New York. (pp. 450-481).
97 pp. (1933)

Uraaium and vanadium deposits arc widely
distinibuted on the Colorado Plateau in rocks of
Trnassic and Jurassic age. The vanadium may occur
without vnible vegetal fossils, but the uranium is
nowhere found withowt carbonacecus matenal,
cither fossiliferous or petroliferous. The uranikcrous
asphaltite deposits at Temple Mountain, Uwah, are
in the Shinarump congiomerate of Triassic age.
Large deposits of vanadium ore occur in scry
finc-grained sandstonc of the La Plaia (Entrada)
sandstone of Jurassic age necar Placerville,
Colorado. The vanadium mincral. roscoclite,
impregnates the sandstone to form broad thinly
lenticular ore bodies. The odges are enclosed in a
halo of sandsionc in which is disseminated a
chromium mineral, mariposite. The carnotite
deposits in the Mornson formation of Surassic age
arc in cross-bedded sandstones in the lower part of
the formation. Many deposits are confined to
replaced logs and halos around them. It
suggested that the metals were removed from dilute
solutions dircctly or indirectly by decaying
carbonaceous mattcr at the time of deposition of
the sediments. (Auth)

<169>
Isachsen. Y.W.., and C(.G. Evensen: AEC,
Grand Junction, CO

Geology of Uranium Deposits of the
Shinsrump and Chinle Formations on the
Colorado Plateau. In Proceedings of the
International Conference on the Pcaceful
Uses of Atomic Encrgy, Vol. 6, Geology of

Uranium and Thorium, held in Geneva,
Switzerland, August 8-20, 1955, United
Nations. New York. (pp. 1350-367). 825 pp:

In USGS Professional
263-280). 739 pp. (1956)

Paper 300, (pp.

The Shinarump conglomerate is a continental

deposit  consisting  dominantly  of  light-gray
andstonc with lenses of grit and conglomerate. and
lesser  interbedded  mudstone. Basal Shwnarump fills
former stream channels cut 1 underhiing  beds.
Carbonaceous plant material s a2 common
constituent  of this filling. Commercial orc
restnicted to channel fill. Ore preferenually occun
low on the flanks of these channels or at their basc.
Ore bodies in the Shinarump conglomerate tend to
bc clongated parallei to channel trends and
commonly are localized along a2
sandstonc-mudstone interface. The Chinle
formation © predommnantly a fluvial sequence of
red to brown siltstoncs and mudstones interbedded
with sandstones and conglomerate.  Carbonaccous
plant remains are widely distributed 1n the
formation. and asphaltite occurs locally. Ore bodies
in the Chinle are not restricted 1o channels nor to
any onc  statigraphic unit in  the formatwa:
however, most major deposits occur in sandsiones
or coarser clastics within the lower half of the
formation. In some of the larger ore deposits in the
Chinle formation at Big Indian Wash major orc
controls appear 0  be sructurdl rather  than
sedimentary. Copper. copper-uranium and
vanadium-uramium deposits have bheen found in
both these formations. Oxidized and  unoxsized
ore minerals commonly occur together. resulting in
rather cxiensive mineralogic suites. The dominant
cconomic mineral in most deposits iy uraninite. Orc
minerals occur mainly as disseminations in
sandstones.  siliswones, and  conglomerates  and  as
grains riplacing carbonaccous plant maicrial and
calcue cement.  lLocalization of ore in channel-fill
and other permeable  clastic  units  suggests  that
transmissivity s a  dominent physical ore  control.
Geochemically, the place of ore deposition appears
to be largely determmed by the distibution of such
substances as  carbonaccous niatter, caloite, certain
clays, and possibly  pynte  capable  of causing
precipitation of the uranyl ion through changes in
Eh and pH., as weli as by adsorpion and
basc-cxchange phenomena. Where uranium  occuns
in an . asphaltitc-uraninitc  complex. as at Temple
Mountain, the hydrocarbons are  regarded  as
having migrated into the orc sone later than the
urzninite. Bleaching of or other discoloration of
red beds, both beclow and above certain uranium
deposits in the Shinarump and Chinle formations,
suggests  alteration  associated “vith  ore  deposition.
Isotopic age determinations indicate that uranium
is cpigenctic; the source of the uranium is not
known. (Auth)

<i70>
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Jones. D.J.; University of Utah, Salt Lake
City, UT

Sedimentary Features and Mineralization
of the Salt Wash Saadstoae at Cove
Mess, Carrizo Moustains, Apache
County, Arizoma. RME-3093 (Part 2). 40
pp- (1934)

Uranium deposits at Cove Mesa are in sandstone
beds in the Sak Wash member of the Mornson
formation of Jurassic age. Mimerabzed arcas flank
the curving trends of arcas which have a high
sandstone-shale matio. The Salt Wash paicostram
channels changed direction from northwesterly to
northeasterly in the Cove Mesa area. Areas
marginal to Sakt Wash channels. particularly where
the channels changed direction, are apparently
more favorable for the occurrence of uranum
deposits. Cyclic repetition of rock types was
observed in the Salt Wash member. The sequence is
a massive, friablc sandstone, capped by a thinner,
strongly cross-bedded sandstone. and s normally
repeated three times. The uranium deposits are
largely confined 1o the massive, frable type of
sandstone. (Auth)

<I71>
Rapaport, I.; AEC. Grand Junction. CO

Interim Report on the Ore Deposits of the
Grants District, New Mexico. RMO-103],
19 pp. (1952)

Uranium deposits in the Grants district occur in the
Todilto limestone and in the Morrison formation,
both of Jurassic age. The deposits are on the
northeast flank of the Zuni uplift and on the
Lucero uplift. Uncxposed deposits may exist in the
intervening McCarty syncline. Exposed rocks range
from Precambrian to Tertiary in age. The deposits
in the Todilto limestone are in the upper, coarse,
crenuilated, recrystallized part of the formation.
Pitchblende is associated with calcite, pyrite, barite,
and fluorite. Uranium vanadates, uranium silicates,
and hematite are found in the oxidized parts of the
deposits. Some of the deposits are associated with
minor semi-cylindrical bulges or anticlines that
have no intervening synclines. The deposits seem to
follow a zone between the silty limestone facies to
the south and the gypsiferous limesione facies to
the north. Joints and faults also may have had an
influence on the movement and emplacement of
ore. The uranium minerals in the Morrison
deposits are mainly carnotite with some

schroeckingerite and are associated with
carbonaccous materal and  limonit:.  Camotite
impregnates sandstone. coats fractures. and
repiaces  fossil logs. Palecstream  channels.
diastems. mtricate facies changes. and the presence
of organkc material seem to loalize the ore. The
uranium. iron. sulfur. barium. and fluorine
probably were transporied in solution in
hydrothermal waters 10 the place of deposition
The ore-bearing solutions moved essentially
laterally and. undoubtedly were mixed with ground
water. (Auth)

<IT

Rosenzweig. A.. J.W. Groner. and L.

Gardimer: AEC, Grand Junction. CO;

University of Minnesota. Minncapolis,
MN

Widespread Occurrence and Character of
Uraninite ia the Triassic and Jurassic
Sediments of the Colorado Plateas.

Economic Geology. 49(4). 351-361. (1954)

Numerous urmanium deposits in the sedimentary
rocks of the Colorado Platcau contain uraninite.
Althovgh this mineral is not restricted to any one
forraation, the majority of its occurrences arc in the
Chinle and Shinarump formations of Triassic age.
There are two principal modes of occurrence of
uraninite, one with sulfides of copper. the other in
asphaltic bodies. In both types. the association with
fossil plants is the rule. Uraninite generally replaces
cell walls of the plants, and the copper sulfides are
more apt to fill the ceils. Under these conditions the
hardness and reflectivity of the uraninite may differ
considerably from that of hydrothermal vein
uraninite. The paragenesis of the minerals s
complex and somewhat obscure, but a formation of
the umninite contemporaneous with, or shortly
followed by, copper sulfides is suggested. (Auth)

<173>
Miller, L.J.; AEC, Grand Junction, CO

Umnmnium Ore Controls of the Happy Jack
Deposit, White Canyon, San Suan
County, Utah. Economic Geology, 50(2),
156-169. RME-33, 34 pp. (1955)

The copper-uranium deposit at the Happy Jack
mine is in a paleostream channel which contains
sediments of the Shinz,ump conglomerate of



Triassic age. The host rock is a coarse-grained to
conglomeratic  quartizose sandstonc which contains
abundant crbonaccous material. Ths unmit s
present only in the channels: it is overlain by an
intra~channel mudstonc unit of the Shinarump and
is underlain mainly by dens: mudstones of the
Mocnkopi formation of Triassikc age. The ore s

associated with organic material, sedimentary
structures, and deep areas within the channel
Lithologic controls include bedding planes.

petrologic traps. scours within the Shinarump. and
basal Shinarump mudstone. Uraninite and copper

sulfides impregnate the sandstone and replace
carbonaceous material and secondary overgrowths
on quartz grains. The ore minerals are nearly

contemporancous. Sccondary uranium and copper
minerals are minor. The normally red sediments in
the vicinity of the ore deposit have been bleached
to green, but there is no  other evidence of
alicration within the deposit. Channels within the
Shinarump tormation of Triassic age arc thought
to be the principal uranium orc control in White
Canyon. southeastern Utah. Intrachannel controls
include  carbonaccous matter, lithologic changes.
and bedding plancs. (Auth)

The report, entitied “Uranium Ore
Controls of the Happy Jack Deposit.

White Canyon, San Juan County, LUtah™
was published 2 1953 a5 an AEC rcpont
(RME-33).

<174>

Milier. L.J.; AEC. Grand Junction. CO

Unanium Ore Controls in the Happy Jack

Mine and Vicinity, White Canyon, Utah.
Economic  Geology. 47(7). 1774; Geological
Socicty of America Bulletin, 63(12). 1280.
(1952)

The copper-uramum deposit at the Happy Jack
minec is in a paleostream channel which contains
scdiments  of the Shinarump conglomerate of
Triassic age. The host rock is a coarse-grained to
conglomeratic quartzosc sandstone which contains
abundant carbonaceous material.  This  unit s
present only in the channels; it is overlain by an
intra-<channel mudstone unit of the Shinarump and
is underiain mainly by dense mudstones of the
Moenkopi formation of Triassic age. Th: ore is

associated with organic material, sedimentary
structures, and deep arcas within the channel.
Lithologic controls inciude bedding planes.

petrologic traps, scours within the Shinarump, and
basal Shinarump mudstone. Uraninite and copper
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sulfdes mpregnate  the sandstone  and  replace
carbonaccous material and secondary overgrowths
on quarz grins. The orc minerals are neary
contemporancous. Secondary urnium and copper
mincrals arc mmor. The nomally red sediments in
the vicmity of the ore deposit have been bleached
to green. but there is no other evidence of
alteration within the deposit. Channels within the
Shinarump formation of Trassic age arc thought
to be the principal uranium ore control in White
Canyon. southecastern Utah. Intrachannel controls
include carbonaccous matter. lithologic changes,
and bedding plancs. (Auth)

<175>

Nininger, R.D.; AEC, Washington. DC

Minerals for Atomic Enmergy. D. Van
Nostrand Company. Inc.. New York. 367
pp. (1954)

The book is a gude 10 cxploration for uranium.
thorium. and berylium mincrals. Part One
descnibes the mincrals and mincral deposits that are
the sources and potenual sources of these metals.
Representative  uranium deposits on the Colorado
Platcau and in other arcas are reviewed. Parnt Two
is a survey of the various areas of the world with
respect to their favorablencss for new deposits of
these minerals with particular attention (o the
United States. Part  Three covers prospecting
cquipment and techniques. the use of the Geiger
and scntillation counters. evaluation of deposits,
and dectails of prices, markets, and governmental
controls.  Appendices include mineral identification
1ables, classifications of o:e deposits. testing and

analysis procedures, and other pertinent
information. (Auth)
<176>
Page. 1.R.: USGS. Washington, DC

Interim Report of Geologic Investigation,
Lost Creek Schroeckingerite Deposits,
Sweetwater County, Wyoming.
TEM-183A. 3 pp. (1950)
Schroeckingerite  occurs  principally  as  rounded

aggregates as much as onc inch in diamcter in
green, brown, or purple clay. and also as tiny flakes
disseminated n sand or sandy clay. The clays are
lower Eocene or younger in age and arc
interbedded with arkosic sands and grits. These



beds are overlain by Plestocene and Recent sands
and graveis which conceal the ore-bearing material
The ore beds are relativihy continuous along the
strike:  but. because schroeckingerite is an
cftlorescent  mineral. the deposit prubably does not
extend to any great depth. The schroeckingente
deposits appear to be associated with the Cyclone
Rim fault which is belicved to have been the
channelway for the uranium-bearing solutions.
Suggestions for prospecting are included. (Auth)

<i717>
Weir. D.B.; USGS, Washiagton, DC

Geologic Guides to Prospecting for
Carnotite Deposits on Colorado Platesu.
USGS Bulletin 988-B. (pp. [5-27). (1952)

The repost describes the geologic features that can
be used to appraise the favorableness of ground in
guiding diamond-drill  exploration for carnotite
deposits in the Upper Jurassic Morrison formation
on the Colorado Platelu. It is based on a statistical
studv on the geologic logs. The most useful features
comnist of the thickness and color of the ore-bearing
sandstone, the altcred mudstone associated with the
orc-bearing  szxadstone.  the altered mudstone
associated  with the ore-bearing sandstone. and the
abundance of carbonaccous material in  the
sandstonc. Although cach feature can be used alone
to appraisc the favorableness of the ground, an
appraisal based on all of them together is more
uscful. A method of cxpressing this in numerical
values is suggested. The results obtained appear to
be at least twice as favorable as the drilling results
obtaincd with little or no geologic guidance.
{AuthiMBW)

<178>
Wherry. E.T.. USGS. Washington. DC

Camotite Near Mauch Chunk,
Pennsylvania. USGS Bulletin 580-H. (pp.
147-151). (1915)

Camnotite occurs in scattered lenses in a 40-foot
layer of coarse-grained conglomerate near iz base
of the Pottsville formation of Pennsylvanian age
about a mile nonth of Mauch Chunk, Pennsyivania.
The outcrop extends for about 2,000 feet along a
road cut. The uranium and vanadium are thought
to have been original constituents of the host
formation. They were later transported by and

5%

precipitated from ground-watcr. (Auth)

An carlier article by Wherry on this
occurrence is in the American Journal of
Science, 4th Series, 33(198). 574-580.

<ImM9>

Pcole. F.G.. and G.A. Williams: USGS,
Washington, DC

Direction of Secdiment Tramsport in the
Triassic and Associated Formatioas of the
Colorado Plateau. In USGS Prof--sional
Paper 300. (pp. 227-231). 739 pp.: In
Proceedings of the Intemnational
Conference on the Peaceful Uses of
Atomic Energy. Vol. 6. Geology of
Uranium and Thorium. held in Geneva.
Switzerland. August 8-20. 1955. United
Nations. New York. (pp. 326-330). 825 pp.
(1956)

Clastic sediments in certain depnsitional
environments develop charactenstic features, called
sedimentary, primary. cr onginal structures, that
reflect the direction in  which the transporting
medium was moving. These structures include
channels, cross-strata. curremt lincation. and rippk
marks; cross-strata arc the most useful. From
primary structures the direction of transport can be
determined. and. as many ore bodies are localized
in  channel-filling sandstones and tend to be
clongate parallel to the channels, these structures
are useful guides in the exploration for uranmum
and vanadium ore deposits. In addition to original
structures, fossil-log orientations can be used to
supplement the data. Sedimentary-structure studics
on the Colorado Plateau have been made on rocks
that range in age from Permian through Jurassic.
Studies made in the Moenkopi formation.
Shinarump -conglomerate, and Chinle formation.
all of Trnassic age, indicate a northwestward
direction of sediment transport. The Wingate
sandstone of Triassic age and Navajo sandstone of
Jurassic age show a southeastiward direction. The
Kayenta formation of JSurassic age and the Entrada
sandstone of Jurassic age have a southwestward
direction and the Sait Wash, Recapture, Westwater
Canyon, and Brushy Basin members of the
Morrison formation of Jurassic age. in general,
show a northeastward direction of sediment
transport. (Auth)

The conference paper is entitled “Direction
of Transportation of the Sediment
Constituting the Triassic and Associated



Formations of the Colorado Platcau™

<1%0>

Stokes. W.L.: Unnversity of Utah. Salt

Lake Cuy. UT

Indicators as
the Carnzo

Primary Sedimentary Trend
Applied to Ore Finding in
Mounuains, Anzona and New Mexico.
RME-3043 (Part i). 45 pp. (1953)

Ficid studics :n three arcas in the Carrizo
Mountains region  indwate that wranum  deposits an
the Salt Wiash member f the Mormon  formaiion
4 mure common o oarcas wAacre there are
well-maried shitts i fluvial trends within the Selt
Wash. Thoe changoes ir straam dircctions may have
been duc to palantrectures or 1o the contluence of
palcontrcams  The invasal  tavorability of  such
arcay i» thought to be duc o0 an amreawe in the
amaount of plant dcbns depoatad or buned in place

along the siccam bends. (Auth)



MAPPING, SURVEYING, AND
LOCATION OF DEPOSITS

<181>

Ruzicka, V.; Canada
Ottawa, Ontario, Canada

Geological Survey,

New Somrces of Unanium. Canadian
Mining Journal, 96, 4!-44. (1975, April)

Umnium deposits of cpigenetic origin such as couis
and metasomatic deposits, and deposits of
syngenetic origin such as

sedimenmary-metamorphic, cffusive-sedimentary,
and shale deposits outside Canada are briefly
reviewed. Certain uranium bearing formations have
been previously found in other parts of the world,
but not in Canada. However. there is new evidence
that these uranium deposits do exist in Canadian
territory. (AuthXPAG)

<I8>

Roehler, H.W.; USGS, Denver, CO

Minersi Resources in the Washakie Basin,
Wyoming and Sand Wash Basin,
Colorado. In Wyoming Geological
Association Guidebook, Twenty-Fifth
Field Conference, 1973, (pp. 47-56). (1973)

The combined Washakic and Sand Wash Basins
form a roughly circular area about 75 miles in
diameter that encompasses the remote southeast
pan of the greater Green River Basin in southwest
Wyoming and northwest Colnrado. This desert
landscape conceals a weaith of mineral resources
including oil and gas, oil shale, bituminous
sandstone, coaf, uranium, uraniferous phosphate,
placer gold, and zeolites. The paper summarizes the
history of discovery and the geologic and
geographic  occurrence  of the mineral resources,
and in part evaluates the deposits. (PAG)

<183>

Chenoweth, W.L.,
Grand Junction, CO

and R.C. Malan; AEC,

The Umaium Deposits of Northeastern
Arizoga. In Guidebook of Monumznt
Valley and Vicinity, Arizona and Utabh,
New Mexico Genlogical Soc’ety,
Twenty-Fourth Annual Conference  held
October 4-6, 1973, 23 pp. (1973, June)

Three percent of the U.S. production of uranium
has come from deposits in northeastern Arzona
and adjacent areas in Utah and New Mexico. The
Chinle, Mornson. Bidahochi, Kayenta, Moenkopi.
Navajo, and Toreva formations are located in this
arca. Tables of geochemikal data, maps and charnis
of deposits are included. (PAG)

<184>

Chenoweth, W.L.; ERDA, Grand
Junction, CO

Uranium Deposits of the Canyonlands

Area. In Four Corners Geological Socicty
Guidebook, 8th Ficld Conference,

Canyonlands, Utah, 975, (pp. 253-260).
{1975)

The Canyonlands area of southeastcrn Utah
contains major deposits of uranium in the Chinie
Formation and significam deposits in ihe Moinison
and Cutler Formations. The Lisbon Valky, White
Canyon, Moab, Inter-River, Richardson Basin,
Cane Creek-Indian Creek, Montezuma Canyon, La
Sal, Cottonwood Wash, and L'ry Valley dirtricts
are also included in the Canyonlands arca. The
historical geology, locational data, and geochemical
analyscs for these formations and districts are
presented. {PAG)

<i85>

Chenoweth, W.L.; AEC, Grand Junction,
co

Urnntum Occurrences of the

Nacimiento-Jemez Region, Sandoval and

Rio Arriba Counties, New Mexico. In
New Mexico Geological Society

Guidebook, 25th Field Conference, Ghost
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by,

Ranch (Central-Northern N.M.), 1974,
(pp. 309-313).(1974)

Uramum in the Nacimiento Jemez region of
north-central New Mexico occurs in  rtocks of
Pennsylvanian,  Permian. Triassic.  Jurassic,
Cretaceous. and Tertiary age. Deposits consist of
uranium mincrals disseminated in sandstone,
siltstone, carbonaceous shaie, ¢nal, and lhmestone
and in association with carbonized plant debris m
sandstone and in “red bed™ copper deposits.
Uranium mincrals fill interstices of a silicified
rhyolite breccia at a  single occurrence. Known
deposits are small and subcconomic. Slightly more
than 600 tons of orc have been produced to date.
(Auth)

<i86>

Langen. R.E.. and A.L. Kidwell: Exxon
Company. Denver, CO

Geology and Geochemistry of the
Highland Uranium Deposit, Converse
County, Wyoming. The Mountain
Geologist. 11, 85-93. (1974, Aprii)

The Highland ore deposit. discovered in 1968, is
located 1n the southern part of the Powder River
basin. Wyoming. Uranium mineralization consists
of sooty, black uraninite and coffinite coating sand
grains and is concentrated along the margin of
Tertiary sandstone channels. Uranium was
transported by oxidizing solutions moving along
the buried channels and spreading out into the less
permeable channel-edge sands to form typical rolls
and tabular deposits. Unaltered sandstones are
light gray to gray-buff. Where the sandstones have
been oxidized. the colors are various shades of red,
yellow and yscllowish brown. An Oligocene sourcs
for the uranium s proposed: however. leaching of
the arkosic host sedirnents may have provided an
additional source. (Auth)

<I187>

Adams, S.S.. H.S. Curuis, and P.I.. Hafen;
The Anaconda Company, Uranium
Division, Grants, NM

Alteration of Detrital Magnetite-limenite
in Continental Sandstones of the
Morrison Formation, New Mexico.

IAEA-SM-133 36, (pp. 219-253). (1974)

Minor amounts of magnetite and ilmenite are now
present  locally in the fluvial sandstones of the
Mormmison Formation. Where these mincrals are
absent or strongly altered, particularly within and
adjacent to uranium deposits, the sands contain
authigenic leucoxene, anatase. and perhaps odner
titanium oxide minerals. Studies of thin sections
and heavy mineral concentrates from dnil-hole
cuttings and core have identified stages in the
alteration of ilmenite and magnetite. These
alterations  are interpreted to have occurred in
cxygen-deficient ground waters through the
selective dissolution of iron from the magnetitc and
ilmenite. This dissolution may have been promoted
by dissolved organic species. The sites of altered
titaniferous magnetite and ilmenite are now
occupied by clots of titanium oxides. The intensity
of a series of periods of alteration, resulting from
vanations in the oxidation potential within the
ground waters, can be recognized in some
instances. It is suggested that the chemical
conditions which produced the alteration
assemblages described here  are  essentially those
under which the urnium deposits formed. Most
important, the interprctation of these alteration
assemblages in thin sections and drill cuttings is a
uscful exploration guide for those deposits in which
there is an antipathy between detntal ilmenite and
magnetite and uranium mineralization. (Auth)

<i88>

Dennison, J.M.; University of North
Carolina, Department of Geology. Chapel
Hill, NC

Uranium Potential of Mississippian

Mauch Chunk-Pennington Groups in

Virginias and Maryland. Proccedings of
the West Virginia Academy of Science. 44,
160-161. (197

The Mauch Chunk Group is mostly clastic with
conspicuous reddish shales and siftstones  and
reddish, greenish, and gray sandstones occurring in
the interval between the Greenbrier lLimestone and
Pottsville Group in Maryland and West Virginia.
Equivalent strata between the Newman Limestone
and Pottsville Group arse called Pennington
Formation or Group in Virginia, Kentucky. and
Tennessee. From lee County, Virginia. (o
Randoiph  County, West Virginia, the Mauch




mnto the
Hinton

Chunk Pennington Group is divided
Blueficld Formation (800-1250 feet).
Formation (800-1350 feet), Princeton
Conglomerate (20-50 fect). and Bluestone
Formation (400800 feet) The sandstones are
probably subgraywacke and are too low in feldspar
coatent for optimum protore. Carbonized organic
debns occurs in some sandstones, and thin coals
are developed from Wise County, Virginia, to
Randolph County, West Virginia. Mauch Chunk
scuimentation patterns snow fining-upward Cycles
charactenistic  of alluvial deposition. In  West
Virginia a typical cycle consists from base upwasd
of channel sandstone, reddish shale and siltstone.
commonly a nodular limestone. occasional
underclay, and cven locally coal. Marine limestone
intertongues occur especially in the lower Mauch
Chunk and should provide good correlation
surfaces. The Mauch Chunk strata are among the
most promising rocks for uranium exploration in
Maryland and West Virginia. The Pennington
Group of Virginia also should be seriously
examined. but in Kentucky and Tennessee the
Pennington passes westward into marine shale,
limestone., and dolomite beds which are unlikely to
contain uranium ore. (AuthPAG)

<I189>

Waters. A.C.. Johns Hopkins
Department of Geology. Baltimore, MD

University,

Some Uranium Deposits Associated With
Volcanic Rocks, Western United States.
RME-2049, 20 pp. (1955. November)

Nineteen uranium-bearing localities in the western
United States are summarized. These deposits were
chosen because they were suspected of having some
genetic  connection, either  directly or indirectly,
with Tertiary volcanism. One objective was to
compare the uranium mineralization with other
kinds of hypothermal mineral deposits commonly
found in volcanic areas (i.e.. quicksilver, antimony,
arsenic, silver). The uranium-bearing deposits
associated with volcanic rocks were analyzed and
classified into genetic types, and outlined for
probable conditions under which they were
deposited. Their salient geologic features were also
briefly described. (Authy MBW)

<190>

63

Gabelman. J.W.; AEC. Division of

Production and Materials Management,
Washington. DC

Radon Emanometry of Starks Sakt Dome,
Calcasieu Parish, Louisiana. RME-4114,
75 pp- (1972, March)
Starks dome was surveyed in 1970 to detect

subsurface radon emanations. The salt plug cap.
about 3.700 feet in diamecter and 1,200 feet deep. is
penctrated by hundreds of drill holes through
which sulfur and salt have been produced. Oil is
derived from small Miocene sand lenses over and
alongside the plug at depths of 1,000 to 4.000 feet.
Alpha counts were made on soil gas pumped from
the bottom of freshly dnlled 3-foot holes. Gamma
counts were obtained from hole bottoms and the
surface. Northeast and northwest traverses across
the dome illustrate weak anomalies around the
periphery and locally in the interior. The difference
in alpha and gamma profiles suggest radon derived
from radium at depth rather ihan from soil. The
peripheral anomaly may be controlied by marginal
ring faults and the interior anomalies by radial
faults; such structures offer convenient and efficient
migration channels. No anomalies are directly
associated with drill holes, which thus do not serve
as channels, perhaps because of casing. The salt
plug brine and cap sulfur are not radioactive.
Uranium and more abundant thorium identified in
petroleum are the probable radon sources.
Thorium and uranium are most plentiful in the
crude petrolrum fraction, less in brine separated
from oil. and least in the solid mineral residue that
nevertheless contains the most daughter products.
Petroleum is well known to scavenge uranium but
has less effect on thorium because of the latter’s
fower surficial mobility. Vanations in emanation
exceeding the range of anomality werc noted in
base-station measurements, governed by
temperature, pressure, and water content of the
soil. A program to measurc and evaluate these
variations is in progress to establish corrections for
future surveys. (Auth)

<I91>

McGregor, D.J.:
Survey, Vermillion, SD

South Dakota Geological

Mineral and Water Resources of South
Dakota. South Dakota Geological Survey
Bulletin No. 16, 313 pp. (1975)
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The revised edition of the repont incorporates new
developments in mineral and water resources, their
distribution and mode of occurrence. uses in
industry, and the factors affecuing their
exploration. The future outlook on new discoverics
and enlargement of knowledge of water supplies,
including environmental problems is discussed. The
future development, production, reserves,
resources, sandstcac deposits, lignite deposits, and
minor occurrences of uranium in South Dakota are
briefly presented. A comprehensive list  of
references and maps is included. (PAG)

The first edition of this repornt was
published in 1964.

<19>

Shawe, D.R.. N.L. Archbold. and ( .C.
Simmons; USGS. Denver, CO; USGS.
Belo Horizonte, Brazl

Geology and Uraniom-Vamadium

Deposits of the Slick Rock District, San
Miguel and Dolores Counties, Colorado.
Economic Geology, 54. 395415 In

Proceedings of the International

Conference on the Peaceful Uses of

Atomic Energy, Vol. 2, Survey of Raw
Material Resources, held in Geneva,

Switzerland, September [-13, 1958. United
Nations, New York, (pp. 515-522). (1959)

Sedimentary rocks known in the Slick Rock district
in southwestern Colorado range in age from
Devonian  to  Cretaceous, and  aggregate  about
13000 feet in maximum thickness. Important
uranium-vanadium  production has come from
deposits in the Salt Wash member of the Morrison
formation of Late Jurassic age. Most of the known
ore deposits are iri the north part of the Slick Rock
district in a beit calied the Dolores ore zone. The
zone lies along the Dolores fault zone but is wider
than the fault zone. All known deposits are
associated with abundant carbonaccous plant
material. Uranium-vanadium deposits in the
district are chiefly tabular to lenticular and are
roughly paraliel to the sedimentary bedding. Some
ore bodies. how-ver, are narrow, clongate. and
curve sharply acrcss bedding: these bodies have
been callcd “rolls”™ by the n.:ners. Mineral zoning is
evident in some roll bodies. Uranium-vanadium
deposits in the district occur only in sandstone that
is considered to be epigenetically aitered. and the
most extensive cpigenetic changes have occurred

close 1o ore bodies. (Auth MBW)

<193>

Curuiss, R.E.: University of South Dakota,
Vermillion, 3D: South Dakota Geological
Survey. Vermillion, SD

A Prehiminary Report on the Uaniem m
South Dakota. Report No. 79, 102 pp.
(1955, June)

The repont gives basic fundamentals and general
information for prospectors and reviews known
uranium deposits and suggests arcas favorable for
prospecting.  The carbonaceous silistone and hignite
deposits of the Cave Hills area. sandsionc-type
deposits in the Slim Buties arca, and the Edgemon:
mining district are known deposits. Areas of South
Dakota such as the Black Hills and Missouni River
area are areas favorable for prospecting. (PAG)

<i94>
Miller, T.P.; USGS. Anchorage, AK

Hardrock Uranium Potential in Alaska.
USGS Open File Report 76-246. 7 pp.
(1975)

The report of uranium deposits in  hardrock
(non-sedimentary rocks) in Alaska includes a
summary of the Bokan Mounwin area, the major
hardrock mining area and fouricen other localities
where uranium and thorium have been reported.
genenally near the margins of intrusive rocks. Maps
showing the distribution of Meiozoic plutonic
rocks in western Alaska, and locaticns of hardrock
occurrences of uranium and thorium minerals are
included. (PAG)

<195>

Vickers, R.C.: USGS, Washington, DC

An Occurrence of Autunite, Lawrence
County, South Dakota. USGS Circular
286. 5 pp. (1953)

An occurrence of autunite was found in the

northern part of the Black Hills, South Dakota,
during a reconnaissance for radioactive deposits.




The autunite occurs as fracture coatings and
disseminations in siastone of the Deadwood
formation of Cambrian age and & concentrated
mainly in the lower 2 feet of the silistone at the
contact with an intrusive rhyolite porphyry. the
radicactive zone 15 exposed in two old workings.
which are 90 feet apart. An 18-inch vertcal channel
sample of the autunite-bearing siltstone coutained
0048 percent uranium. The gangue mincrals are
fluorite and limonite. The uranium is believed to
have been introduced into the silistone by solutions
of magmatic origin that migrated along the lower
contact of the sitstone after or dunng emplacement
of the porphyry. (Auth)

<196>

Wessenborn, A.E.. and W.S. Moen:
Washington Department of Natural

Resources, Division of Geology and Earth
Resources. Olympia, WA
Uraniuvm in Washington. In Livingston.

V.E.. Jr., (Comp.).
Washington. Information
(pp. 83-97). 158 pp. (1974)

of
50.

Energy Resources
Circular No.

The largest known reserves of uranium in
Washington are on the Spokane Indian
Reservation. Uranium ore is presemt in the Mount
Spokane area of Spokane County and the Lost
Creek area of Pend Oreille County, but total
reserves for these areas are probably less than
100,000 pounds. Almost all the uranium minerals
are in the metamorphosed sedimentary rock
associated with smazll, steep faults which cut the
Precambrnian  Togo formation near its contact with
the quartz monzonite of the Cretaceous Loon Lake
batholith. Uranium minerals are found in the
interbedded twuffaceous sandsione. arkose and
carbonaceous shale of the Gerome Andesite of
Oligocene age. Minerals containing uranium in
Washingion are uraninite, an oxide (and
pitchblende. a varicty of uraninite); coffinite and
uranophane. silicates; and autunite, meta-autunite,
phosphuranylite, and torbemite. all of which are
phosphates. (PAG?

<I197>

Livingston, V.E.. Jr., (Comp.).
Washington Departmen of Natural

Resources, Division of Geology and Earch

65

Resources, Olympia, WA

Esergy Resources of Washington.
Washington Department of Natural
Resources Information Circular
158 pp. (1974)

No. 59.

The report provides information on Washington's
known and potential cnergy sources. The five
energy sources covered arc-geothermal, coal.  oil
and gas. uranium. and hydroclectric. An article on
the implications of terretnal heat flow on the
location of geothermal reservoirs. and artickes on
cach specific energy source were compiled for the
inventory. (PAG)

<'98>

He:ra, S.D.. Jr., and HS.
South Carolina Development Board,

Johnson, Jr_;

Division of Geology. Columbia, SC: Duke
University. Geology Depariment, Durham.
NC

Radioactive Minceral Resources of South

Carolina. MR4, 3 pp. (1969)

South Carolina’s principal uranium resourn:s are
associated with phosphate deposits of the Cooper
Marl and Hawthom Formation in the lower
Coastal Phlain. Available analyses indicate an
average cquivalent uranium content of 0.043
percent in the phosphate rock. Phosphate resources
are on the order of tens to hundreds of millions of
tons of concentrate but the deposits currently
appeai to be cconomically marginal. Recovery of
th: uranium will probably always be feasible only
as a by-product of phosphate production. The only
other known uranium in South Carolina is present
in trace amounts in a2 few pegmatites and at
scattered localities in gneissic and granitic rocks of
the Piedmont. Thorium occurs in relative
abundance in small to moderately large monazite
placers in the Piedmont and Coastal Plain. (Auth)

<199>
Staatz, M.H.; USGS. Washington, DC

Thorium in the United States.
Open File Report No. 76-192, 7 pp. (1976)

USGS

Thorium is roughly five times as abundant as
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uramum in the carth’s crusi. It occurs in seven
types of cconomic or subeconomic deposits. Beach
placers occur  along the Atlantic coast  from
Virgina to Flonda. Stream placers  containing
monazile are common in central idaho and in the
Piecdmont area of North and South Carolina.
Unconsolidated sedimentary rocks containing
monazite occur in the McNary Sand in westem
Tenncssce. Consolidated sedimentary rocks include
the large Elliot Lake Precambran deposits :n
Canada which extends into northern Michigan.
The Conway Granite in New Hampshire and the
Darby pluton in Alaska are low grade deposits
found in igneous rocks. The lacgest deposit of
thonum in carbonatites is in the Powdethem
distnct in Colorado. Vein deposits contain  the
largest high grade amouats of thorium. The fifteen
known veins arc in Montana, Idaho, Wyoming,
Colorado, California, Wisconsin, New Mexico,
Arizona, Utah, and Alaska. (PAG)

<200>
Love, J.D ; USGS. Washington, DC

Preliminary Report on Uranium Deposits
in the Miller Hill Area, Carbon County,
Wyoming USGS Circular 278, 10 pp.

(1953)

A sequence of radicactive rocks of Miocene age,
the Browns Park formation. in the Miller Hill area
of southern Wyoming is more than 1.000 feet thick.
The formation crops out in an arca of about 600
square miles. and conzists of a basal conglomerate,
tuffs, tuffaceous limy sandstones, and thin
persistent  radioactive  algal limestones. Uranium is
concentrated in  both algal limestones and in
tuffacevus limy sandstones. The uranium may have
been deposited at least in part with the sediments.
rather than at a [ater date. The highest uranium
values were found in a widespread algal limestone
bed. which contains as much as 0.15 percent
uranium. Values of 0.0l percent uranium or more
were obtained from 8 samples taken from about
200 feet of stratigraphic section in the Browns Park
formation. An airborne radiometric survey was
made of the west half of the area. Ground check of
all anomalies reported at that time showed that
they were in localities where the background
radiation was much higher than average.
Additional localities with high background
radiation were found on the ground to the east of
the area surveyed with airbome equipment. (Auth)

<201>
White, M.G.; USGS, Washington, DC

Reconnaissance for Radicactive Deposits
Aloag the Upper Porcupine amd Lower
Coleen Rivers, Northeastern Alaska.

USGS Circutar 185, 13 pp. (1952)

The highest equivalent-uranium content found in
the sedimentary rocks on the upper Porcupine
River, nottheastern Alaska, is 0.005 percent.
Rhyolitic dikes associated with a granitic intrusive
a few miles north of the Porcupine, along the
international boundary, contain about 0.006
percent eguivalent uranum, which & attnbuted to
small amounts of disseminated radioactive
accessory mincrals. The granite also is  slightly
radioactive. (Auth)

<2W2>
Finch, W.1.; USGS, Washington, DC

Uranium in Easterm New Mexico. USGS
Open File Report, 19 pp. (1972)

Known uranium occurrences in castern New
Mexico are all small; total production of uranium
ore is less than 50 tons and reserves are a few
hundred tons. The most numerous and largest
deposits are ncar the base of the middic fluviatile
sandstone member of the Chinle Formation of Late
Trassic age. Uranium deposits of ore grade occur
in the Morrnison, Chinie, Yates, and Sangre de
Cnsto Formations;, uraniferons rock of sub-ore
grade occurs in the Santa Rosa, Redonda, and
Gatuna Formations, and in Pleistocene ash. (Auth)

<203>

Chenoweth, W.L., and R.C. Malan;: AEC,
Uranium Workshop, Grand Junction, CO

Significant Geologic Types of Uranium
Deposits, United States and Canada.
AEC Paper No. 5, 54 pp. (1969, October)

The geologic and geographic setting of the
significant uranium deposits in the United States is
described and cfassified in two categories according
to mode of occurrence: (1) stratiform deposits,
mainly in continental fluvial sediments. compnising



over 96¢¢ of the total US. production plus orc
reserves, (2) vein deposits, which include contact,
pipe and \cin deposits comprising less than 45 of
the LS. total. The age. ongin. lithology and other
geologic features of the host rocks which exemplify
the ore habits are discussed. The mincralogy and
distribution of the ore deposits are briefly
mentioned in companng the major districts. Some
comments arc pointed toward favorable geologic
environments and favorable in contrast to
unfavorable lithologic criteria. but the genesis of
the orc is not discussed. A bricf description of the
significant Canadian deposits is also given. (Auth)

<204>

Chenoweth. W.L.. AEC. Production
Evaluation Division, Grand Junction, CO

The Boyd Uranium Deposit in the

Fruitland Formation, San Juan County,
New Mzxico. RME-107. 13 pp. (1958.

September)

Uranium occurs in a sandstonc lens in the lower
part of the Upper Cretaceous Fruitland formation
at the Boyd claims. 14 miles rorthwest of
Farmington, New Mexico. No uranium minerals
are visible. but microscopic uranium minerals from
a 7one at the base of the sandstone lens were
identified.  Ground-water leaching has  removed
much of the original deposit: only that in the lower
portion of the host rock remains. (Auth)

<205>

Not given. Alaska Department of Natural
Resources. Division of Geological Survey,
College. AK

General Alaskan Mineral Information.
Alaska Department of Natural Resources
Information Circular No. 5. 8 pp. (1971
July 8)

The bndf description of the mineral resources of
Alaska includes information on the first production
of urapium in 1957, which was a periodically mined
high-grade ore deposit discovered on Bokan
Mountain in the Ketchikan district. Promising
uranium properties lic in the near vicitity and other
prospects such as Brooks Mountain and Seward
Peninsula where the minera’ zeunerte is found are
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located in other parts of Alaska. (PAG)

<206>

Curry, D.L.. AEC. Production Evaluation
Division, Grand Junction, CO

Geologic Studies and Reconnaissance for
Unanium m Southeastern Montana.
TM-D-i-12, 32 pp. (1959. June)

The region discussed in the report occupses an arca
of about 20000 square milks in the southeastern
part of Montana. Lignite- and coal-bearing strata
of late Cretaccous and Palcocene age immediately
underlic more than two-thirds of the region. and
rocks of Precambran to Recent age crop out
elsewhere in the region. Small deposits of uranium
have been found in carbonaceous rocks in the
Tongue River member of the Fort Union formation
of Palecocene age on the cast flank of a small
synchne in the Ollie-Carlyle disirict of Fallon and
Wibaux Counties. Smalt oregrade occurrences
have also been found in carbonacecous rocks in the
Hell Creck formation of late Cretaceous age on the
west flank of a larger syncline in the Long  Pine
Hills of Carter County. The uranium in the region
was probably derived from leaching of the
once-cxtensive uraniferous White River and
Arikaree formations of Oligocene and Miocene
age. Transportation of the uraniferous solutions
may have been by lateral ground-water migration
through partially confined or artesian aquifers.
Nearly all known uranium occurrences are in strata
possessing at least minor amounts of carbonaceous
material, which has a strong affinity for uranium.
Deposition of uranium may have been favorably
influenced by reductions in the rate of
ground-water flow due to decrease in dip. The most
promising part of the region for the discovery of
uranium ore appears to bec the castern one-third,
where most known occurrences exist. and the Big
Horn Mountains in the extreme west.

Commercial-grade uranium deposits have been
discovered in the Madison limestone of
Mississippian age of Big Pryor Mountain. a few
miles west of the Big Hom Mountains. (Auth)

<W07>
Not given: USGS. Washington, DC

Selected Papers on Umnium Deposits in

MR W



the United States. USGS Circular 220, 35
pp- (1952)

The distribution, mineralogy, and occurrences of
uranium are reviewed. The six papers summarize
knowledge of primary deposits; pitchblende,
fluorite, sandstone, shale., limestone, and lignite,
and secondary deposits; oxides, phosphates,
silicates, vanadates, arsenztes, sulfates, and
carbonates. (PAG)

<208>

Kaiser, E.P_ and L R. Page; USGS,
Washington, DC

Distribution of Uranium Deposits in the
United States. In USGS Circular 220, (pp.
1-7), 35 pp. (1952)

Urarium deposits in the United States may be
grouped as deposits with structural control, and
deposits with stratigraphic control. The deposits
with structural control include veins, breccias. and
pipes: disscminated decposits associated with
fractures. pyromectasomatic deposits; and
pegmatites. The deposits with stratigraphic control
include phosphates. carbonaceous shaies, and
lignites; limestone and dolomite; deposits of the
carnotite type: and surficial or caliche deposits.
Most of the known uranium deposits are in the
western  United States. Arizona, Utah and
Colorado contain the largest number of deposits.
The dcposits with structural control, except the
uraniferous pegmatites, are commonly in or related
to igneous rocks of post-Cretaceous age, and many
of them are associated with Tertiary volcanic rocks.
Notably few deposits are genetically related to
pre-Cambrian rocks and to Jurassic intrusives. The
pegmatite deposits of the westem United States are
believed to be pre-Cambrian; those of the castern
United States are post-Devonian. Carbonaceous
shales, phosphates. and lignites are restricted, for
the most part. to terranes of Paleozoic and Tertiary
age. Most of the carnotite-type deposits are in
sedimentary rocks of Mesozoic age, and the most
productive deposits are in rocks of Jurassic age.
Study of the distribution of known deposits
indicates that the principal favorable areas for
further prospecting are those in or near Triassic
and Jurassic sedimentary rocks and Tertiary
igneous rocks. {Auth)

<209>

Wilmarth, V.R., H.L. Bauer, Jr.. M.H.
Swatz, and D.G. Wyant; USGS,

Washington, DC

Uranium ian Fluorite Deposits. In USGS

Circular 220, (pp. 13-18). 35 pp. (1952)

The association of small quantities of fluurite with
uranium mincrals in veins has been reported for
many localities. Recent studies in Colorado. Utah,
Wyoming, and New Mexico further indicate that
uranium is a common constituent of many fluorite
deposits.  Fluorite  deposits known to contain
uranium occur in brectia zones, veins, pipes. and
bedded replacemnent deposits. These deposits can be
grouped on the basis of ecssential minerals as
fluorite, fluorite-quartzsulfide, and fluorite-sulfide
deposits. The deposits contain pitchblende or other

primary uranium mincrals, together with such
secondary vuranium minerals as schroeckingenite.
torbernite, autunite, uranophane, camotite, and

skiodowskite. In some deposits the uranium occurs
as f{incgrained primary minerals  disseminated
through the fluorite ore body: in others the
uranium is in the fluorite itself in a form not vet
identified. Secondary uranium minerals_ coat
fracture surfaces and vugs in both the ore bodics
and adjacent wall rocks. Purple fluorite is
commonly associated with radicactive deposits. but
because of the many exceptions to this rule it is of
limiteG value. (Auth)

210>

King. R.U.. F.B. Moore, and E.N.
Hinrichs; USGS, Washington, DC

Pitchblende Deposits in the United States.
In USGS Jircular 220, (pp. 8-12). 35 pp.
(1952)

Pitchblende is found in the United States in veins
and breccia zones. pyrometasomatic deposits,
pegmatites, and sedimentary rocks. On the basis of
past production, the deposits in veins and breccia
zones are of the greatest commercial significance.
Most of the vein deposits containing pitchblende
are in the Front Range mineral belt of Colorado,
but a few are in Arizona, Idaho, Montana, Nevada,
and Utah. The pitchblende deposits in the Front
Range mineral belt appear to be coextensive with
alkali-rich Tertiary intrusive rocks, but a similar



relaton is not known eclsewhere
States.  Pitchblende-bearing
classified on the basis of mineral association as
quartz-sulfide type., quartz-sulfide-carbonate type,
quartz-sulfide-carbonate-hematite type and
fluorite-quartz type. Pitchblende i5 finely
disseminated in deposits of the fluoritequartz type.
In mesothermal veins, pitchblende occurs as pods
and stringers distributed erratically over relatively
narrow  vertical limits. In  many deposits.
pitchblende occurs both as hard botryoida! masses
and as powdery films and coatings. The metallic
minerals commonly associated with pitchblende in
vein deposils include galena. sphalerite.
chalcopyrite, pyrite, silver minecals, and gold. In
contrast to well-known deposits in Canada and
Africa, cobalt or nickel mirerals have been found
in only a few of the domestic pitchblende-bearing
veins. In a few places, veins comtaining secondary

in the United
vein deposits can be

uranium minerals near the surface contain
pitchblende at depth. The relationship of
pitchblende-bearing veins to types of wall-rock

alteration has not been clearly established. (Auth)

il>
Swgard, F., Jr., D.G. Wyant. and A.J.
Gude, 3rd; USGS. Washington, DC

Secondary Uranium Deposits in the
United States. In USGS Circular 220, (pp.

19-25). 35 pp. (1952)

uranium  minerals
include oxides.
arsenates, sulfates.

Reconstituted, or  secondary,
found in domestic deposits
phosphates, silicates, vanadates,
and carbonates. Next to the vanadates camotite
and tyuyamunite, the most abundant are the
phosphates autunite and torbemite and the silicate
uranophane. Less common secondary uranium
minerals are the oxides “gummite™ and pitchblende:;
the phosphates dumontite and uranocircite; the
silicates kasolite, sklodowskite, and soddeite; the
arsenates zeunerite and uranospinite; the sulfates
zippeite, uraconite, and johannite; and the
carbonate schroeckingerite. Other secondary
minerals, in general, are only of mineralogic
interest. Many secondary uramum mineral deposits
show no obvious relation to known primary
uranivm minerals. The deposits now being mined
at Marysvale, Utah, however, are surface
expressions of pitchblende-bearing deposits. Recent
studies indicate that formation of secondary
minerals has in somec places resulted in
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concentration and  clsewhere in  dispersion  of
uranium. Concentrations from ground water have
formed extensive deposits of schroeckingerite n
Sweetwater County, Wyoming. Many uranium
compounds appear tc be highly soluble and mobile.
Successful  distinction between sccondary  deposits
resulting from concentration and those resulting
from dispersion of primary deposits has not
generally been made to date. Some sooty
pitct blende is secondary. (Auth)

212>

Gott, G.B.., D.G. Wyant, and E.P. Beroni:

USGS. Washingion, DC

and
USGS

Uranium in Black Shales, Lignites,
Limestones in the United States. In
Circular 220, (pp. 31-35). 35 pp.:

Geological Society of America-New York
Bulletin, 62, 1535. (1952)

Small quantities of uranium occur in carbonaceous
deposits at a great many localities in the United
States. but the amount rarely exceeds 0.1 percent.
The most common uranium-bearing carbonaceous
deposits are in the black marine shales. principally
of Paleozoic age. exposed in the castern and central
parts of the United States. The uranium content of
most of these shales ranges from a few thousandths
to a hittle more than 0.0l percent. Another type of
low-grade uranium-bearing carbonaceous deposit is
represented by some of the lignite deposits of
Tertiary age in Montana, Nevada, North Dakota,
South Dakcta, and Wyoming. The uranium
content of these uraniferous lignites is comparable
to that of the black shales. The concentration of
uranium in the lignite ash, however, is considerably
greater than in the black shales. Several widely
distributed uranium deposits in limestone. most of
which are low grade, have been discovered recently
in Missouri, New Mexico, New Jersey. Utah, and
Vermont. The limestones range in age from
pre-Cambrian to Tertiary. In some of these
deposits the uranium is associated with phosphatic,
carbonaceous, or argillaceous material. In others,
secondary uranium minerals occur as fillings in
fractures and vugs. (Auth)

<L213>

Wyant, D.G., E.P. Beroni, and H.C.
Granger. USGS, Washington, DC
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Some Uranium Deposits in Sandstones.
In ULSGS  Circuiar 220, (pp. 26-30), 35 pp.
(1952)

The uranium deposits in sandstone of the Jurassic
Mormmison and Entrada formations of the Colorado
Platcaus arc refatively well known and have long
been the principal sources of domestic uranium and
vanadium. Not so well known are uranium deposits
in other sandstones that range in age from
Paleozoic to Recent. Of the uranium deposits in
sandstonc. somc are of the type common to the
Colorado Platcaus, but many others differ from
this type in mineralogy. host rock. localization. and
possible origin. The deposits may be grouped on
the basis of mincral or meuwal assemblage into
uranium-vanadium deposits;
copper-uranium-vanadium-carbonized wood
deposits; uraniferous asphalt deposits; and
miscellancous  deposits  including  carbonate
deposits. In general these deposits occur in lenses of
argillacecous sandstone or conglomerate
interbedded with shales. Common associated
materials are wron oxide, carbon. and copper
compounds. The localization of some of these
deposits appears to be controlled by initial
sedimentary features of the enclosing rock. that of
others by porosity, fractures. and proximity to the
surface. Some of the uranium mincrals may have
been deposited from ground water, some may have
formed by weathering and oxidation of other
mincrals, and some may be hydrothermal in origin.
(Auth)

<214>
Olson. J.C.; USGS. Lakewood, CO

Uranium Deposits in the Cochetopa
District, Colorado, in Relation to the
Oligocene Erosion Surface. USGS Open
File Report 76-222, 13 pp. (1976)

The principal uranium deposit in the Cochetopa
district, at the Los Ochos mine, is in Junction
Creek Sandstonc, Morrison Formation, and
Precambrian rocks. The deposit is localized just
beneath the restored position of the old land
surface that was buried by Oligocene volcanic rocks
and has since been croded away near th: mine.
Contours drawn on this ancient surface show the
position of the paleovalley of the ancestral
Cochetopa Creek, which flowed northward through
the dist ict slightly east of its present position. The
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Los Ochos uranium deposit is in the Los Ochos
fault zonc near the point where it is crossed by the
pre-volcanism Cochetopa paleovalley. This
localization suggests the possibilty that the fault
zone provided the conditions favorable for
deposition of uranium f{rom ground waters moving
through overlying volcanic rocks and down the
ancient palecovalley on the pre-Oligocenc
unconformity. (Auth)

This repost is based on a2 talk given at the
USGS Uranium and Thorium Research

and Resource Coanference held December
8-10. 1975, at Golden, Colorado.

QLI5>

Chnistman. R A, AM. Heyman, L.F.
Deliwig, and G.B. Gott; USGS,
Washington, DC

Thorium [luvestigarions 1950-52, Wet
Mountains, Colorado. USGS Circular 290,
40 pp. (1953)

Reconnaissance  investigations  for uranium  were
made in the Wet Mountains thorium district. The
size of this new district is not known, but the
deposits found are in an arca 20 miles long and
about 10 miles wide, the southwest boundary of
which extends north-northwestward from Querida
and Rosita, Custer County, into Fremont County,
Colorado. Most of the deposits, however, are in the
southeastern half of this arca. Thorite has been
tentatively identificd as the principal radioactive
mineral. It commonly is associated with barite,
quartz, galena, fluoritc, limonite, pyrite. and
rare-carth oxides. Somec of the shecar zones perhaps
can be traced for more than a mile, but the largest
known thorium-bearing ore body is 300 fect long,
26 fcet wide, and 400 fcet dcep. Channel samples
from the veins contain as much as 4.5 percent
equivalent ThO2. The uranium content is generally
about 0.002 percent. Eleven diamond-drill holes,
totaling 3,291.2 feet have explored five shear zones
on the Haputa ranch. Three ore bodies of possible
cconomic interest are indicated in two
interconnecting shear zones. (AuthXPAG)

<216>

Pierson, C.T., and Q.D. Singewald;
USGS, Washington, DC



Results of Reconnaissance for

Radicactive Mincrals in Parts of the Alma
District, Park County, Colorado. USGS

Circular 294, 9 pp. (1953)

The pitchblende in the Alma mimng district, Park
County, Colorado is associated with Tertiary veins
of three different geologic environments: (1} veins
in pre-Cambrian rocks, (2) the London vein system
in the footwall block of the London fault, and (3)
veins in a mincralized area cast of the Cooper
Gukh fault. Pitchblende is probably not associated
with silver-lead replacement deposits in  dolomite.
Sccondary uranium mincrals, as yet undetermined,
are associated with pitchblende on two London
vein system mine dumps and occur in oxidized vein
material from dumps of mines in the other
environments. Althoughk none of the known
occurrences is of commercial importance, the Alma
district is considered a moderately favorable area in
which to prospect for uranium ore because 24 of
the 43 localities examined show anomalous
radioactivity; samples from anomalously
radioactive localities. which include mine dumps
and some underground workings, have uramium

contents ranging from 0001 1o 166 percent.
(Auth¥ PAG)

IT>

Becraft, G.E.; USGS, Washingion, DC

Preliminary Report on the Comet Area,
Jefferson County, Montana. USGS

Circular 277, 8 pp. (1953)

Several radioactivity anomalies and a few

specimens of sooty pitchblende and other uranium
minerals have been found on the mine dumps of
formesly productive base- and precious-metal
mines along the Comet-Gray Eagle shear zone in
the Comet areca in southwestern Montana. The
shear zone is from 50 to 200 feet wide and has been
traced for at least 5 1;2 miles. It trends N 80
degrees W across the northern part of the area and
cuts the quartz monzonitic rocks of the Boulder
batholith and younger silicic intrusive rocks, as well
as prebatholithic volcanic rocks, and is in tum cut
by dacite and andesite dikes. The youngest period
of mineralization is represented by chalcedonic vein
zones comprising one or more discontinuous
stringers and veins of crypto-crystailine silica in
silicified quartz monzonite and in alaskite that has
not been appreciably silicified. In some places these

U

zones contain no distinct chakedonic veins but are
represented only by silicified quartz monzonite.
These zones locally contain uranium in association
with very small amounts of pynte. galena, ruby
silver, argentite, native silver, molybdenite,
chalcopyrite, arsenopyrite. and barnte. At the Free
Enterprisc minc. uranium has been produced from
a narrow chalcedonic vein that contains
disseminated secondary uranium minerals and local
small pods of pitchblende and also from
disseminated secondary uranium  minerals in  the
adjacent quartz monzonite. (Auth)

218>
Vickers, R.C.; USGS, Washington, DC

Alteration of Sandstone as s Guide to
Uranium Depositr and Their Origin,
Northem Black Hills, South Dakota.
Economic Geology. 52(6). 599-611.
September)

(1957,

Several uranium deposits are present in the Fall
River sandstonc of Early Cretaccous age on the
northeast flank of the Black Hills, Butte County.
South Dakota. The deposits are within a
fine-grained, well-sorted. persistent basal sandstone
unit that ranges in thickness from 2 to 18 feet and
dips about 4 degrees NE. Detailed mapping of
about 2 square miles surrounding the deposits has
shown that all the uranium occusrences and most
of the areas of high radioactivity are where the
color changes in the basal sandstone from reddish
on the up-dip side of the occurrences to
yellowish-gray or buff on the downdip side.
Radioactivily measurements show that uranium is
distributed almost continuously along the sinuous
red-buff contact for more than 5 miles. Laboratory
work indicates that the red color is caused by
hematite resuiting from the alteration of ferrous
iron minerals and hydrous ferric oxides. The close
association of the red-buff contact and the uranium
deposits suggests that the two were formed by the
same solutions. The uranium was probably
dep. sited originally from ground water that moved
down-dip and gradually changed from an oxidizing
solution near the surface to a mildly reducing
solution at depth. Concentrations of uranium have
resulted from the localization of reducing
conditions caused perhaps by structures
superimposed on the regional dip, local thinning or
decrease in  permeability of the sandstone, or
concentrations of pyritiferous carbonaceous



material. The red alteration is probably the result
of pre-Oligocene  weathering that  has  extended
downward in the more permeable beds about 200
feet below the ancieat erosion surface. Oxidation of
the pnmary uramum during the present weathering
cycle has resulted in the formation of camnotite and
possibly other s:condary uranium mincrals. (Auth)

<219>

Jarrard., L.D.; Montana Burcau of Mines
and Geology. Montana School of Mines,
Butte, MT

Some Occurrences of Uranium and

Thorium .n Montana. Montana Burcau of

Mines and Geology Miscellancous
Contribution No. 5, 90 pp. (1957)

The repont summarizes and condenses the present
knowledge of the occurrences of urnium and
thorium in Montana and attempts to suggest
certain guides based on the geological features of
the state and on the geologic critenia observed at
other deposits. Information on prospecting
instruments and methods. prospecting and mining
laws, and appraisals and testing is included. (PAG)

<220>

MacKevett. E.M., Jr.; USGS,
Washington, DC

Geology and Ore Deposits of the Kern
River Uranium Area, California. USGS
Bulletin 1087-F, (pp. 169-212). (1960)

In the Kern River uranium area, an arca of gbout
30 square miles in northecastern Kern  County,
California, small uranium dcposits are crratically
distributed along fracturcs. most of them within the
Isabella granodioritc. The dcposits  probably arc
too small and of too low grade t0 bc worth mining
on a large scale, but they contain local
concentrations of orc. Uranium was first discovered
in the arca in January 1954 at the Miracle minc.
Four shipments of uranium ore, totaling about 189
tons, werc madc in 1954 and 1955; 2 were from the
Miracle mine and 2 from the Kergon mine. The
most valuable shipment was the first one from the
Miracle minc, which consisted of 46 tons of ore
containing 0.53 pecrcent uranium.  The other
shipments  contained, respectively.  0.14  percent,

0.J8 percent, ani 0.16 percent  uranium. The
principal ore mineral s  autunite, but  minor
amounts of sooty puchblende. carnotite. and

mctazeuncrite have been found. Common ganguc
mincrals arc scarce or altogether lacking in most of
the deposits. and wallrock alteration is gencrally
weak or absent. Most of the deposits probably
formed in low-temperature near-surface
cnvironments and are cpithermal. Some of the
numerous hot springs in the areca and necarby may
have influenced uranium deposition. A possible
alternative cxplanation for the origin of some of
the deposits is that the uranium was denved from
the lsabella granodiorite. This rock locally contains
abnormal amounts of uranium, -and it is
conceivable that some uremum was leached from it
and subseyuently deposited in  iractures. Minor
gold deposits. in both lodes and placers. and smalt
tungsten deposits associated -~ ith quartz veins or

disscminated in  tactite also occur 1in the arca.
{Auth)

<221>

MacKever, EM., Jr.; USGS.

Washington, DC

Geology and Ore Deposits of the Bokan
Mountain Uranium-Thorium Area,

Southeastern Alaska. USGS  Bulletin 1154,
125 pp. (1963)
The Bokan Mountain uranium-thorium arca

includes about 71 squarc miles on the southcrn part
of Princc of Wales Island and is largely underlain
by plutonic rocks. Mectasedimentary and
metavolcanic  rocks, probably of Devonian age,
underlic about 5 percent of the arca. The plutonic
rocks, which are probably Cretaceous in age. range
from pyroxenitc o peralkaline granite and syenitc,
but they consist chiefly of diorite, quartz diorite.
granodiorite, and quartz monzonite. The
peralkaline granitc, an uncommon rock type, forms
a boss about 3 squarc miles in areal cxtent and
contains abnormal quantities of many minor
clements. Pegmatite and aplite dikes arec common
in and near the boss, but uncommon clsewhere.
Fine-grained mafic dikes, chicfly of andesitc and
dacite, are abundant throughout most of the arca.
and diabase, rhyolite, and quaniz latite dikes are
sparsely distributed. The rocks are cut by numerous
faults and joints, Most of the uranium-thorium
deposits  are gencetically related to the peralkaline
granite, and they occur cither in the boss or within



an altered (albttized) aureole. as much as | 1 2
miles wide. that surrounds the boss. Many
radicactive minerals and a few minerals that
contain rarc carths and nicbates were dentified
during the investugation. The minor ciements of the
rocks and ores were investigated by

semi-quantitative  spectrographic  analyses, and an
endeavor was made to trace the distnbution of 29

minor clements throughout the plutonic rock
sequence. (Auth PAG)

>

Patterson. J.A.: AEC. Division of Raw
Matenals, Washington, DC

Character of the United States Uranium
Deposits. In Proccedings of a Panel on
Uranium Exploration Geology. held in
Vienna, Austria, April 13-17, 1970.

International Atomic Energy Agency

Publications, Vienna. Austna. (pp.

117-127). 386 pp.: 1AEA-PL-391 2. (pp.

117-127). 386 pp. (1970. October)

Uranium deposits are  widespread in  the western
United States and cccur in a2 variety of geologic
environments. However. resources are

preponderately in tabular disseminated deposits in
sedimentary host rocks of the Colorado Platcau
and the Wyoming Basins. The deposits of the
Platcau area are largely in sandstone of Jurassic or
Triassic ages. In the Wyoming Basins, the deposits
are in sandstones of Tertiary age. The 3100 deposits
reported arc log normally distributed with a
median size of only 2.5 shon tons U3O8. The 25
largest deposits (over 3000 short tons of U308 each
contain about half the U.S. resources. Most known
deposits are comparatively shallow. less than 700
feet deep. but important deposits are being found
at depths exceeding 2000 feet. The ores are
predominantly uraninite and coffinite types. (Auth)

<223>

Bowie., S.H.U.. Institute of Geological
Sciences, London, United Kingdom

World Ursnium Deposits. In Proceedings
- of a Panel on Uranium Exploration

Geology. held in Vienna, Austria, April
13-17. 1970. International Atomic Energy
Agency Publications, Vienna, Austria, (pp.

~3

‘w

-33). 386 pp.: 1AEA-PL-391 19,

23 pp-
23-33). 386 pp. (1970. October)

Peneconcordant uranium  deposity  in quartz-pebbic
conglomerates and in  medium- (o coanc-grained
sandstones  constitute the most 1mportant
concentrations of uranium known at present.
Discordant  occurrences  of  ven.  pegmatite  or
contact metamorphic type contain  smalier  but
significant fonnages which gencrally  have to be
relatively  high grade to be worked cconomucally.

Major pencconcordant deposits are  thosc of the
Elliot Lake - Blind River arca of C(anada. the
Colorado Platcae of the USA and the

Witwatersrand basin  in  the Republic of Souih
Africa. Important new deposits also occur m the
Tin Mersoi basin of Niger. France, Australa and
Spain have reserves of over 10000 short tons of
vramum oxide n discordant but also to vanadlke
extents 1n peneconcordant deposits. (Auth)

<224>>
Roeber. M .M.. Jr.. Ncw Mexico Bureau of
Mines and Mineral Rcsources,. Homestake

Muing Company, Grants. N\M

Possible Mechanics of Lateral Enrichment

and Physical Positioning of Uranium
Deposits, Ambrosia Lake Area, New
Mexico. New Mexico Burecau of Mines

and Mineral Resources Circular 118,
{Suppl.). 16 pp. (1972)

Two ages of uranium enrichment are recognized in
the Ambrosia Lake area deposits. Although cach
age of enrichment s mechanically and chemically
somewhat different from the other. beth are lateral
variations of the more commonly known supergenc
enrichment processes. Secondary lateral enrichment
processes were superimposed around some deposits
that resulted from  an  carlier age of lateral
cnrichment.  Conscquently.  younger deposits now
engull older duposils in parts of the area. The paper
brieily illustrates the possible mechanics of
enrichment and the physical positicning of the
Ambrosia Lake area deposits and compares them
with sedimentary uranium deposits in other arcas.
(AuthY MBW)

225>

Girdley. W A., J.E. Flook, and R.E.



PR

Harns: Lucius  Pitkin  Incorporated., Grand
Junction Operations. Grand Junciion, CO

Subsurface Stratigraphy and

Uranium-Vanadium Favorability of the
Morrison Formation, Sage Plain Ar:a,
Southeastern Utah and Southwestern

Colorado. GJ0O-912-21, 97 pp. (1975,

August)

Four members of the Morrison Formation of Late
Jurassic age are present in all or part of the Sage
Plain and adjacet areas of Coiorado and Utah,
and cach comprises a sandstone and mudstouc
assembiage of fluvial origin. These are, in
ascending order, the Salt Wash, Recapture,
Westwater Canyon, and Brushy Basin Members.
Configuration of Morrison depositional patterns is
best determined by the thickness and lithofacies
distribution of its members. Lithofacies parameters
that are most .readily determined from well logs
include the net sandstone, the percent sandstone,
and the number of thick (greater than 20 feet)
sandstones. These parameters essentially reflect the
relative  distnibution  of sandstone and mudstone
and 1herefore aid in differentiating channel and
floodplain  depositional  realmis:  Presumably, the
occurrence togsther of abundant sandstonr and a
large number o! ihick individual sandstones s
indicative of 2 predominanitly channel facies which
is the most favorable environment for uranium
deposits in the Morrison. Logs of several petroleum
test wells in the thickened interval of the Salt Wash
fan indicate anomalous rad.oactivity in Salt Wash
sandstene. The arca urderlain by the thick
sandstore-rich Salt Wash iaterval is the single most
favorable one for wuranium potential. Additional
prospective areas for Salt Wash uranium deposits
are the Disappoiniment Valley and Dry Creck
synclin>s.  The Wesiwater <Canyon Member
contains sufficient sandstone to be a suitable
uranmum host but it has only one known uranium
occurrence. The bentonitic mudstone of the Brushy
Basin Member may be a source <f uranium.
(AuthYMBW)

<226>
Ferm, J.C.. and M.C. Galloway:.
University of South Carolina, Department

of Geology, Columbia, SC

Permo-Carboniferous Depositional
Envi.onments and Rad:oactivity in

Eastern United States. GJO-7405. 82 pp.
(1971, May 31)

Although Permo-Carboniferous, rocks of ecastem
United States have long been known o be of
fluvial or deltaic origin, recent developments in
environmental diagnosis have jed to a much
sharper definition of the relationships between rock
types and specific environments. This knowledge
has made possible relatively detailed mapping of
depositional units and a better understanding of the
source rocks from which these sediments were
derived. The present analysis of the
Permo-Carboniferous rocks of castern United
States shows a complete range of depositional
environments from offshore marine to alluvial. In
some parts of the sequsnce, all of these
environments were formed in an oxdizing setting
whereas, in other parts, an essentially oxidiuzing
offshore province was separated from a reducing
fluviodeltaic zone by a major beach barrier system.
All of the fluvio-deltaic sediments comain at least
some volcanic detritus and organic woody matter is
generally common. Most of these rocks, at least
before intense compaction, are sufficiently
permeable to permit transmission of ore-bearing
fluids. Although no significant quantities of
uranium arc now known in the Appalachian
Permo-Carboniferous. some  possible  prospective
arcas are indicated in central and castern West
Virginia, eastern  Pennsylvania, easternmost
Kcntucky and north central Alabama.

(Authy MBW)

<27>

Mclin, R.E.; Utah Construction and

Mining Company. Mineral Development
and Geology Department, Sah Lake City,
ut

Description and Origin of Urafium
Deposits in Shirley Basin, Wyoming.
Economic Geology. 59(5). 835-849. (1964)

Large, rich uranium deposits in Shirley Basin,
Wyoming, exist in arkosic sandsione beds of the
Wind River formatioi, and apparently wers
deposited from weakly acidic, relatively reducing
uraniferous ground water solutions that originated
in the sam: formation. The mineralizing solutions
presumably invaded 2lkaline ground and were
neutralized, uranium was deposited in the zone
where neutralization took place. Uraninite is the



principal uraniuni mineral in the deposits. and the
deposits also contain caicite and small amounts of
hematite. pyrite. and marcasite. Vraninite 1y
parageneticaily younger than calcite. and calcite is
vounger than hematite. Ground transgressed by the
acid mineralizing solution is distinctively  altered,
and this alteration consists of change in color of the
sand. remosal of calciie and pyrite, and formation
of limonite and nontromite. Uranium was
presumably leached from arkosic sandstone and
conglomerate units of the Wind River formation by
shghtlv aadic ground water in arecas permeated by
the acid ground water; the solution subsequently
migrated into normal alkaline ground. The acdity
of the soluticn wzs consumed as it moved through
alkaline ground. and the neutralization resulted in
precipitation  first of uranium oxide. then alcite,
and finally ferric hvdroxide from the mincralizing
sofution. Continming encroachment of mincralized
acid ground water redissolved these numerals on
the acid side of the neutraiization sone and moved
them toward the alkaline side. thus causing the
neutralization sone to migrate continuously during
the emplacement process. The final position of the
neutralization 7one s the presently  existing
mineralized emvelope. (Auth)

<228
Wyant. D.G.: USGS, Washington, DC

The Fast Slope No. 2 Uranium Prospect,
Piute County, Utah. USGS Circular 322. 6
pp- (1554)

The secondary uranium minerals autunite,
metatorbernite,  uranophane. and  schroeckingerite
occur in altered hornfels at the East Slopc No. 2
uranium prospect. The Jdenosit in sec. 6, T. 27 S..
R. 3 W.. Piste County, Utah, is about | mile west
of the Bullion Monarch mine which is in the cemtral
producing area of the Marysvale uranium district.
Hornfels. formed by contact metamorphism of
rocks of the Bullion Canyon volcanics bordering
the margin of a quartz monzonite stock, is in a
fault contact with the later Mount Belknap
rhyolite. The hornfels was intensely altered by
hydrotnermal  solutions i pre-Mount  Belknap
time. Hematite-alunite-quartz-kaolinite  rock, the
most compietely altered hornfels, is surrounded by
otange to white argillized horrfels containing
beidellite-montmorillonite clay. and secondary
uranium minerals. The secondary uranium minerals
probably have been derived from pitchblende, the

75

primary ore mineral in other decposits of the
Marvsvale arca. The two uranium-rich zones, 4 feet
and 5 fect thick. have been traced or: the surface for
60 feet and 110 feet. respectively. Channel samples
from these 12ches contained as much as 0047
percent uranium. The deposit is significant because
of its position outside the central producing area
and because of the association of uranium minerals
with alunitic rock in hydrothermally altered
hornfcls of volcanic rocks of carly Tertiary age.
{Auth)

<229>

West, W.S_. and J J. Mauxo; USGS.
Washington. DC

Reconnaissance for Radioactive Deposits
in the Northeastern Part of the Seward
Peninsula, Alaska, 1945-47 and 1951,
Chapter D: Buckland-Kiwalik District,
1947. In USGS Circular 250, (pp. 21-27).
31 pp. (1953)

Radiocactine minerals are widely distributed in the
Buckland-Kiwalih district of the Seward Peninsula,
Alaska. Localized concentrations of

uranothorianite. the most important uranium
mincral found. occur in the headwaters of Peace
River. Quartz Creek. arnd Sweepstakes Creek on
the slopes of Granite Mountain: in the Hunrter
Creck-Connolly Creck area. and on the south slope
of Clem Moumain. Although the source of the
uranothonanite and the other radioactive minerals
has not ot been discovered because of tundra
cover and heavy 1talus deposits, these minerals
probably occur as accessories in granitic rocks. The
concentration of uranothorianite in placers at the
head of the Pcace Kiver is believed to be the only
lcad to a possible high-grade uranium deposit. At
this locclity uranothorianite and its  alteration
product gummite, associated with hematite,
limonite. powellite. pyiite, chalcopyrite, bomite,
molybdenite. gold. silver. and bismuth, occur in the
gravels of a restricted drainage basin near a
syenite-andesitc contact. A low-grade copper
sulfide lode was previously reported in granite near
the location of these placers. Concentrates from
these placers contain from about 0.2 to about 0.8
percent equivalent uranium or about ien times the
equivalent uranium content of the average
uranothorianite-bearing  concentrates from  other
localitirs in the eastern Scward Peninsula. (Auth)
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<230>

Stokes, W.L.; Utah Geological and

Mincralogical Survey. Salt Lake City, UT;
University of Utah, College of Mines and
Mineral Industries, Salt Lake City, UT;
USGS. Washington, DC

Uranium-Vapadium Deposits of the

Thompsons Area, Grand County, Utah
with Emphasis on the Carnotite Ores.
Utah Geological and Mineralogical Survey
Bulletin 46.. (1952, December)

The Thompsons arca, a contributor of uranium
and vanmadium ores, covers an area in north-central
Grand County. Utah, of about 200 squarc miles.
The ore bodies consist of a concenwration of
various uranium and vanadium minerals in sand
lenses. Most of the ore minerals occupy pere spaces
n the sandstone. The largest and richest ore bodics
are clongate and crudely semicylindiical “rolls™ that
occur in groups n the sand lenses. The ore is nearly
always accompanied by organic matenal of some
kind, by limonite staining in associated sandstones,
and by bluc-grcen color aiicrations in the
mudstones below the deposits. It is assumed that
the ore minerals were deposited from ground water
in the vicinity of decaying organic materials shortly
after the enclosing sandstones accumuiated. As
organic material seems to be essential to ore
formation. considerable attention has been given to
factors that favor the accumulation of plant
maicrial on flood plains. It is concluded that the
edges of thicker sand channels. especially along
meander curves. arc favorable sites for plant
accumulation and hence for the formation of ore
deposits. (AuthMBW)

<231>

Beroni, E.P.. I''A. McKeown, F. Stugard.
and G.B. Gott; USGS. Washington, DC

Uranium Deposits of the Bulloch Group
of Claims, Kane County, Utah. USGS
Circular 239. 9 pp. (1953)

The Bulloch group of uranium claims is in T40S,
R9W. Kane County, Utah. In JSune, 19%, 8.5 tons
of submarginal ore was shipped to the Marysvale
purchasing depot of the Atomic Energy
Commission; this shipment assayed 0.16 percent
U308. Uranium compounds arc finely

76

disseminated in clay., carbomzed wood fragments,
iron oxide concretion, petrified logs, sandstone.
and conglomerate of the lower part of the Dakota
sandstonc and upper part of the Summerville
formation. Small quantities of the uranium
minerals carnotite. tyuyamunite. and autunite were
recognized i the conglomerate and sandstone on
Lyan Nos. 2 and 3 cdlaims. Exposures of three
uraniferous lknses, cach less than 75 fect long.
comain as much as 0.1 percent uranium. The
presence of uranium in ground water and in plants
indicates that the uranium is being redistributed by
ground water and may suggest the presence of
concealed ore deposits nearby. (Auth)

<B2>

Klemic. H.., J.H. Eric. JR. McNitt, and
F.A. McKcown: USGS, Washington, DC

Uranium in Phillips Mine - Camp Smith
Area, Putnam asnd Wesichester Counties,
New York. USGS Bulletin 1074-E. (pp.
165-199). (1959)

Uraniferous rock was discovered in the  Phijlips
mine - Camp Smith area in 1953, Precambrian
rocks of the Hudson Highlands of the New
England physiographic province underlic the area.
Hornblende pegmatite intrudes hornblende  gneiss
and diorite. The hornblende pegmatite and diorite
are conformablc with regional structures in the
gneiss.  Crosscutting  bodies  of  oligoclhsequanz
pegmatite intrude the diorite a' i hornblende
gneiss. Uraninite occurs in  hornblende pegmatite
and in adjacent homblende gneiss and diorite in an
clongate zone that is mincralized with magnetitc
and iron sulfides. The uraninite is in crystals and
grains, most of which range from a millimeter to a
centimeter in diameter. The isotopic age of a crystal
of uraninite from the hornblende pegmatite is
about 920 million years. Magnetite was probably
emplaced during the latest stages of the
consolidation of the hornblende pegmatite and is
associated with secondary augite resulting from the
alteration, possibly pneumatolytic, of hornblende
in the pegmatite and adjacent rocks. The solutions
that deposited magnetite and altered hornblende to
augite embayed and rounded some of the uraninite
crystals. Iron sulfides probably were deposited by
hydrothermal solutions that followed the main
channels through which the hornblende pegmatite
magma 2and the magnetite solutions had been
introduced. Later, oligoclase-quartz pegmatite




intruded the area discordantly. The lead-alpha age
of zircon from the oligoclase-quartz pegmatite is
about 620 million years. (AuthyMBW)

<233>

Kiemic, H.;. USGS, Washington. DC

in Sedimentary
USGS Bulletin

Uranium Occurrences
Rocks of Pennsylvania.
1107-D, (pp. 243-288). (1962)

in Pennsylvania, uranium deposits occur in
sedimentary rocks of late Devonian to Late Triassic
age in the Appalachian Platcaus, Valley and Ridge,
and Piedmont provinces. The uranium occurrences
in Upper Devonian rocks are commonly associated
with gray sandstonc or shale that contains copper
minerals and carbonaceous plant fossils. but this
associaticn is not marked in the largest deposits
with the greatest concentration of uranium. The
occurrences in the Upper Mississippian and Lower
Pennsylvanian beds are in rocks that commonly
contain carbonaceous material but do not have
megascopically noticeable copper minerals. Those
in the Triassic rocks contain small amounts of
carbonaccous material, traces of copper. and some
pyrite. Uraninite and possibly another black form
of warium oxide probably are primary minerals.
Secondary uranium  vanadates, phosphates.
carbonates, silicates, and possibly arsenates are
found in the various deposits. Spectrographic and
chemical analyses show that the abundance of
uranium is independent of the abundance of any
other clement. The only relation noted is that lead,
vanadium and sclenium are most abundant in rocks
in which uranium is also abundant. Some of the
uranium deposits probably formed by syngenetic
deposition, others by carly epigenetic

concentrations, and a few by relatively recent
leaching and redeposition by ground water. Of the
many known uranium occurrences, only two, both
in Carbon County. seem to be deposits of potential
economic value. (AuthMBW)

<234>

Renfro, A.R.; Teton Exploration Drilling
Company Incorporated, Casper., WY

Uranium Deposits in the Lower
Cretaceous of the Black Hills.
Contributions to Geology,

8(2). 87-92.

17

(1969)

The Black Hills have produced approximately four
million pounds of U308. All of the known uranium
ore bodies are in continental and marginal marine
sandstone of the Lower Cretaceous. Invan Kara
Group. The Inyan Kara Group is comprised of the
Lakota and overlying Fall River Formations which
represent the proximal and distal portions of a
single. transgressive depositional system. The
regional  depositiona!  environments that  affected
cach formation indirectly affected the geometric
complexity and extent of related uranium deposits.
Uranium deposits of the Inyan Kara Group are of
the roll front type. They were deposited by
down-plunge migrating geochemical cells  which
were initiated during the Laramide orogeny.
Passage of geochemical cells through the host rocks
caused physical and chemical changes that are
excellent exploration guides. These changes include
oxidation of massive, pore filling pyrite.
destruction of disserninated carbon, and leaching of
indigenous uranium. The source of uranium in the
Inyan Kara roll fronts is considered to be the
altered host sandstone. This conclusion is
supported by rehative lack of uranium in altered
ground as opposed to relative abundance of
uraniam in fresh ground. Extensive low grade
rzserves arc indicated or inferred in the northem
Black Hills. Typical deposits contain

approximately 250,000 pounds of U308 per mile of
roll front. Individual roll fronts can be traced for
tens of miles though they do not everywhere
contain ore grade mineralization. Similar roll
fronts are anticipated to extend, with interruption,
around the Black Hills. Such deposits ultimately
will be the main source of uranium in the Black
Hills. (Auth)

<235>

Bailey. R.V.; Consulting Geologist,

Casper, WY

Uranium Deposits in the Great Divide
Basin-Crooks Gap Area, Fremont and
Sweetwater Counties, Wyoming.
Contributions to Geology. 8(2), 105-120.
(1969)

The Great Divide Basin - Crooks Gap area

encompasses approximately 3.500 square miles in
south-central Wyoming. Uranium  mineralization
has been found in three types of deposits in this



arca: (1) low-grade deposits associated with Eocene
sub-bituminous coal and carbonaceous shale in the
central and castern part; (2) low grade cliche-type
deposits of schroeckingerite in Eocene sediments in
the north-central part; and (3) higher grade
deposits. some of which are minable, in Eocene
sandstone and conglonkrate at Crooks Gap at the
north cdge of the basin. It has been estimated that
there are more than 60 million pounds of U308
assocated with minable cal in the Graat Divide
Basin, and addiional unestimated quantities n
carbonaccous shales. The schroeckingenite deposits
arc belived to be small. and the mincral is water
soluble. Production plus minable reserves at
Crooks Gap are otimated at between Il and 12
million pounds U308, Evdence presented in
previous  studies indicates that  the wuranium
associated with the coal was derived from overlying
Miocene sediments. A similar  theory is postulated
for the origin of uranium (ound in the
whrocckingerite  deposits. As a working  hypothesis,
it v suggested here that the uranium in the Battle
Spring Formation at Crooks Gap also originated in
younger  volaanic-rich  sediments,  and  that  the
uramum. subsequent to  1ts  release  from  the
tuffaccous  rocks. migrated 1 ncutral to shghtly
alkaline, weakly oxidizing ground water into the
highly  permeable Battic Spring  Formation  where
Eh and pH changes resuited 1n uranium
concentration in soncs along gecochemical
interfaces. (Auth)

<236~

Davis. J.F.. Union Pacific Railroad
Company. Natural Resources Division,
laramic, WY

th.
to

River
B(2).

Powder
Geology.

Uranium Deposits of
Basin. Contributions
131-141. (1969)

Uranium in the Powder River Basin is in the form
of geochemical roll fronts associated with a
decrease in permeability in arkosic ssndstones of
the Wasatch Formation and 1o a limited extent, the
Fort Union Formation. Previously mined deposits
were for the most part oxidized. Many of the recent
discoveries are more extensive unoxidized ose
bodies. The host sands are corrclated over several
miles. The origin of the uranium is postulated to be
the Oligocene, Miocene, and Pliocene wiffs which
once covered the arca. Hydrolysis of the tuffs
produced an alkaline ground water which dissolved

7%

the uranium and carned *tas a

uranium-tricarbonate ion. The solutions were
carried by coarse. regionally  transmissive  sand
units which were stained pinkish-red by hemaute,
formed from oxdation of pynte by oxypen in the
solutions. Cores of unaltered Wasatch arkosic sand
contain less than two ppm U, whereas cores from
well back in the altered rock contain 18 ppn L.
The ore deposits are usually multiple C'-shaped
rolls distorted by varmtions in the gross lithology.
The individual rolls range in thickness from two to
20 feet and may be several thousand feet in length.
Low-grade (.05-.10cc U308) protore, up to 40 feet
thick and several hundred feet wide, is commonly
present on the unaltered side of the higher-grade
roll front. The unoxidized ore bodics are protected
from weathering by silt and claystone overburden.

Important variations are noted in mass mean
diamcter of the sand grains., and in organic carbon,
carbonate., manganese, sclenium, sulphate,
chromium., and vanadium amounts in the altered.
unaltered, and mincralized zones. In the unoxdized
orc deposits studied. the U eU ratio s almost
universally high. (Auth)

<237

Duffield. W.A., and R.D. Wecldin: USGS,
Washington. DC. US Burcau of Mines,

Washington, DC

Mineral Resources of the South Warner
Wilderiiess, Modoc County, California.
USGS Bullctin 1385-D. 31 pp. (1976)

The mincral resources of the South  Warner
Wildcrness were appraised by making a  geologic
map. sampling bedrock and stream  sediments by
spectrographic  analysis. examining all knova
mincral  clams... and inftrrpreting an  acromagnetic
map. The area is underlain by 5000 fcet of coarse
clastic sedimentary rocks of Oligocenc age and
5000 feet of basaltic to rhvyolitic volcanic rocks of
Miocene age. Although minor amounts of optical
calcite, zeolites. and semiprecious stones. such as
hyalinc opal and petrified wood. arc present. the

arca holds no potential for commercial
development now or in the foreseeable future.
(Auth¥MBW)

<238>

Duncan, D.C.. USGS. Washington, DC



A Uranium-Bearing Rhyolitic Tuff

Deposit Near Coaldale, Esmeralda

County, Nevada. USGS Circular 291, 7
pp- (1953)

A small deposit of uranium-bearing rhyolitic tuff is
exposed at the northern end of the Silver Peak
Mountains. The deposit consists of weakly
mincralized welded tuff containing venlets and
small irregular pods of higher grade

uranium-bearing rock. The conspicuous ore
mincrals are autunite and phosphuranylite. which
coat some fractures and panly fill some feldspar
crystal cavities in the wff. Uranium is also present
in small amounts in siliccous matermal that ocuurs
as scattered veinlets and as matrix of a breccia
pipc. Numerous limonite-stained joint surfaces on
the welded wff also contain small amounts of
uranium. No identifiable uranium minerals were
found in the siliccous vein material or n  the
limonite-stained fracture coatings. Several samples
coliccted from weathered outcrops contained from
0.002 10 1.86 percent uranium. (Auth)

<239>
Love. J.D.. USGS. Washington, DC

Preliminary Report on Uranium Deposits

in the Pumpkin Buttes Area, Powder
River Basin, Wyoming. USGS Circular
176. 37 pp. (1952)

A oll in sandstone which was outlined by yellow
and black highly radioactive minerals was
discovered in  the Wasatch formation at the
Pumpkin Buttes area. in the Powder River Basin.
An average of grab samples taken from various
parts of the roll contained 15.14 percent uranium.
Vanadium oxide content of the samples ranges
from 0.35 to 2.44 percent. The available evidence of
origin suggests that the uranium was carried
downward from the White River formation tuff,
through aquifers in the Wasatch formation. and
concentrated in favorable host rocks. It is possible
that other parts of the more than 12000 square
miles of the Powder River Basin surrounding
Pumpkin Buttes might yield as i'ch uranium
deposits as those descnbed in the report. The
commercial grade of some of the ore, the casy
accessibility throughout the area, the soft character
of the host rocks and associated strata, and the fact
that strip mining methods can be applied to all the
deposits known at the present time, make the area

B

attractive for exploitation. (Authk MBW)

<240>

Staatz. M H.. and H.L. Bauer. Jr.:
Washington. DC

USGS.

Virgin Valley Opal District, Humboldt
County, Nevada. USGS Circular 142, 7
pp. (1951)

Nincteen claims in the Virgin Valley opal distnct.
Humboldt County, Nevada, were tested
radiometncally for umnum Numerous

discontinuous layers of opal are interbedded with a
gentlv-dipping seres of vitric wff and ash waich is
at least 300 feetr thick. Silicification of the ash and
wiff has produced a rock that ranges from partly
opahzed rock that resembles silicified shale o
completely altered rock that is ertrely translucent,
and consists of massive, brown and pale-green
opal. Carnotite. the only identified uranivm
mineral, occurs as fracture coatings or fine layvers in
the opal: in places. no uranium minerals are visible
in the radivactive opal. The uranium content of
cach opal laye;. and of different parts of the same
layer. differs widely. On the cast side of Virgin
Valley four of the scven observed opal layers are
more radioactive than the average: the uranivm
content ranges from 0.002 to 0.12 percent. On ine
west side of the valiey only four of the fifteen
observed opa! layers are more radioactive than the
average; the uranium content ranges from 0.004 10
0.0647 percent. Material of the highest grade was
found in a small discontinnous layer of pale-green
opal on the cast side of Virgin Valley. The grade of
this layer ranged from 0.027 to 0.12 percent
uranium. (AuthyMBW)

<21>

Page. L.R.. and J.A. Redden: USGS,
Washington. DC

The Carnotite Prospects oi the Craven
Canyon Area, Fall River County, South
Dakota. USGS Circular 175, I8 pp. (1952)

The known carnotite occurrences in the Craven
Canyon area, Fall River County, South Dakota,
are restricted to the basal 100 to 150 feet of the
Lower Cretaceous Lakota sandstone. most are
within 50 feet of a distinctive. paper-weathering.
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nonradicactive. carbonaceous. 1- to 3-foot black
shale that is 100 to 125 feet above the top of the
underlying Momson formation. Three favorable
zones have been recognized: 2 zone 20 to 30 feet
above the carbonaceous shale horizon; a zone 20 to
30 feet below the carbonaceous shale horizon: and
a zone about 25 feet below the above. The deposits
generally are panallel 1o bedding. but in detail are
cross-cutting. Widespread carnotite  stains  coat
fractures in and adjacent 10 the deposits. These
stains are commonly associated with an
unidentified. green muncral  siain that  contains
uranium and vanadium. (AuthXMBW)

<ur
Gill. J.R.; USGS, Washington. DC

Reconnaissance for Uranium in the
Ekalaka Lignite Field, Carter County,
Montans. USGS Bulletin 1055-F. (pp.

167-179). 315 pp. (1959)

Beds of uranium-bearing lignite 1.5 to 8 feei thick
occur in the Fort Union formation of the southern
part of the Ekalaka Hills, Carter County,
Montana. Data from surface outcrops indicate that
an arca of about 1400 acres is underlain by 165
million tons of uranium-bearing lignite. The
uraniuts content of the lignite beds ranges from
0.01 1o 0.034 percent, the average being about 0.005
percent.  Ironstone concretions in  the beds of
massive coarse-grained sandstonc in the upper part
of the Fort Union formation contain 0.005 percent
uranium in the northern and castern parts of the
arca. These beds of sandstone arc favorable host
rocks for wuranium occurrences and are
lithologically similar to beds of massive
coarse-grained sandstone of the Wasatch formation
in the Pui'pkin Buttes area of the Powder River
Basin. {Auth)

<243>

Gill, J.R.. H.D. Zecller, and i.M. Schopf:
USGS. Washington. DC

Core Drilling for Uranium-Bearing
Lignite, Mendenhall Area, Harding
County, South Dakota. USGS Bulletin
1055-D, (pp. 97-146), 315 pp. (1959

Core drilling for dat: on uranium-bearing lignite in

X

the Mendenhall area. near the center of the Shm
Buttes, Harding County. South Dakota. was
conducted by the Geological Survey in the summcs
of 1951 and by the Bureau of Mincs during the
period October 1952-July 1953, Samples from 49
core holes having a total foolage of 11.146 fect.
drilled in an area of about 9 squarc milkes. indicate
a reserve of about 127 million tons of hgnite. of
which about 49 million tons contain an average of
0.005 percent uranium or more. The

uranium-bearing ligmite averages 5.4 feet in
thickness and occurs in the Ludlow member of the
Fort Union formation of Palkocene Apge.  Fuel
analyses of about 130 amples indicate that the
lignite comains about 15 percent ash. 37 percent
moisture. 24 percent fixed carbon. 24  percent
volatile matter, and 1.5 percent sulfur and has a
heating value of about 5800 Bt (as received
condition). In the Sim Buties. exclusive of the
Mendenhall arca. approximately 60 square mikes
arc underlain by uranium-bearing lignite having an
average thickness of five feet and an  average
uranium content of 0007 percent or more. and
having a poteatial reserve of 340 million tons of
uranium-bearing lignite. The core samples indicate
only the stratigraphically highest lignite bed
beneath the unconformity at the baxe of the
Chadron formation of Oligocene age contains
appreciable  quantities of uranium.  Data  indicate
that the uranium in the lignite s of secondany
origin, having been leached and transporied by
ground water from the mildly radioactive
tuffaccous rocks that unconformably overlic the
hgnite-bearing strata. (Auth)

<244>

Bachman, G.O., J.D. Vinc. C.B. Rcad.
and G.W. Moore: USGS. Washington,
DC

Uranium-Bearing Coal and Carbonaceous
Shale in the La Ventana Mesa Arca,
Sandoval County, New Mexico. USGS
Bulletin 1055-J. (pp. 295-3i5). 315 pp.
(1959)

Uranium-bearing coal. carbonaccous shale. and
carbonacecous sandstone of lLate Cretaccous age
occur on and adjacent t0o la Ventana Mesa,
Sandoval County, New Mexico. The uranium s
present in threc lenticular beds forming a
mincralized zonc scveral feet thick at the base of
the La Ventana tongue of the Cliff House




sandstone. An epigenetic origin for the uranum
from groundwater solutions that ulumately derived
the uranium from the Pleistocene Bandelier
chyolite tuff is suggesied. The content of uranium
in the coal is as much as 0.62 percent and in the
coal ash is as much as 134 percemt. It is estimated
that 132000 tons of coal and carbonaccous shale
containing an average of 0.10 percent uranium are
present on La Ventana Mesa. (Auth)

245>

Denson. N.M.. G.O. Bachman.
Zelker; USGS. Washington. DC

and H.D.

Uranium-Bearing Lignite in Northwestern
South Dakota and Adjacent Siates.

USGS Bu!lietin 1055-B, (pp. 11-57). 315
pp- (1959)

in northwestern South Dakowa and adjacent areas,
uranium-b:.:ring lignite beds occur at many
honzons in the Hell Creeck formation of Late
Cretaceous age and in  the overlying Ludlow.
Tongue River. and Sentinel Butte members of the
Fort Union formation of Palcocene age. Analyses
for uranium of 275 samples of lignite taken from
outcrops or obtained by augerdrilling and of about
1.000 corc samples of lignite show that many of the
lignite beds contain 0.005-0.02 percent uranium,
and their ash conwins 0.05-0.10 percent. Almost a
fifth of the lignite occurs in beds suitable for strip
mining and averages 4 feet in thickness. The
stratigraphically highest lignite beds in the araa
have the greatest content of wuranium, and the
concentration of uranium is greatest at the top of
thick lignite beds, diminishing progressively
downward to a vanishing point in their jower parts.
Variations in permeability of the rocks overlying
the mineralized lignite beds seem to be reiated to
the concentration of uranium. Field celations thus
suggest that the uranium is of secondary ongin and
has been introduced after the accumulation and
marked regional uplift and warping of the lignite
beds and associated rocks. Carbonaceous material -
lignite or carbonaceous shale - is believed to have
taken the uranium from solution by ion exchange
or by the formation of organo-metailic compounds.
Geologic factors that scem most  significant  in
controlling the distribution and concentration of
uranium in these beds of lignite are the following:
stratigraphic proximity of the lignite to the base of
the White River group; permeability of the rocks
overlying the lignites; adsorptive properties and
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porosities of the constituents of lignite: present and
past position of the ground-water table; and the
amount of uranium in the ongmnal White River and
Arikaree sediments. (AuthYMBW)

<246>-

West, W.S_. and M.G. White; USGS.
Washington, DC

The Occurrence of Zeunerite at Brooks
Mountain, Sceward Peninsula, Alaska
USGS Circular 214, 7 pp. (1952)

Zeunenite occurs near the surface of a granite stock
on the southwest flank of Brooks Mountain.
Alaska. The largest deposit is at the Fogey Day
prospect. Zeunerite is doseminated . hematne
which panally or tow:lly fills openings and vugs in
a highly oxidized lkens-shaped body of pegmatitic
granite and, to a minor extent. in openings and
cracks in the weathered granite enclosing the lens.
Although a few specimens from the pegmatitic lens
contain as high as 2.[ percent equivalent uranium.
the average content of the lens rock is between 0.1
and 0.2 percent equivalent uranium and that of
both the lens material and the surrounding
reunerite-bearing  granite is  about 0.07 percent
equivalent uranium. A smaller concentration of
zeuncrite occurs as surface coatings on a few of the
quartz-tourmaline veins that occupy joint fractures
in granite on Tourmaline No. 2 claim. The vein

material here contains about 0.05 percent
equivalent uranium. Zeunerite, in trace amounts.
was identified in a sample from a site near

Tourmaline No. 2 chim and in two samples from
other sites necar the Foggy Day prospect. The
reunerite at these three localities is probably related
in source 0 th¢ Tourmaline No. 2 claim and Foggy
Day prospect deposits.  Although no primary
uranium minerals were found. it is possible that a
primary mineral 7one may occur below the zone of
oxidation at the Foggy Day prospect. (Auth)

<>

Clinton, NJ., and LW, Carithers; AEC.
Grand Junction, CO

Uranium Deposits in  Sandstones of

Margins] Marine Origin. In USGS
Professional Paper 300, (pp. 445-449),
pp. (1956)

739



Urantum dcposits are now known to occur on the
Colorado Platcau in  sandstones deposited in a
mannc or a nearshore terrestrial environment. This
is in contrast to the wholly continental origin of the
highly productive Morrison formation of Jurassic
age and Chinle and Shinarump formations of
Triassic ape. The shorcline sandstones onginated as
beach and fluvial deposits which commonly
intertongue  with shales and carbonacecous beds of
mannc and paludal origin. Uranium s known in
the manne Curtis formation of Jurassic age and
also in scveral manne and terrestrial sandstones
related to the late Cretaccous sea. Occurrences are
associated with local changes of facies,
accumulations of carbonaccous material, or both.
All are within or near regions of post-Cretaceous
tectonic  disturbances. The potential  production of
uranium from the shoreline sandsiones on the
Platcau is not known: to date only a small tonnage
of marginal grade has been mined. It is only
recently that commercial uranum deposits  have
been discovered in rock of this origin, and an
increcasing number of discoveries is being made.
(Auth)

<248>

Gruner. J.W_; AEC. Washington, DC;
Umiversity of Minnesota. Minncapolis.
MN

A Comparison of Black Uranium Ore

Deposits :n Utah, New Mexico and

Wyoming. In  USGS Professional Paper
300. (pp. 203-205). 739 pp.. In Procecedings
of the lInternational Conference on the
Peaccfui Uses of Atomic Energy. Vol 6,
Geology of Uranium and Thorium. held in
Geneva., Switzerland, August 8-20. 1955,
United Nations, New York, (pp. 530-532).
825 pp. (1956)

Four arcas of importent unoxidized uranium
deposits are compared. They are great distances
apart and range in age from Triassic to Eocene. All
of the ores arc in poorly sorted arkosic sandstones
which contain much organic carbon. Vanadium is

absent in ores from the Eocenc. Uraninite and
coffinite arc the identified dark-colored wuranium
bearcrs. Parageneses arc very similar. and nearly

the same geologic processes were operative in
producing thesc concentrations of uranium. Highiy
reducing conditions were instrumental in  the
deposition of thesc “black ores™ They are primary

§2

in the sense that the oxidized yellow ores are
denved from them. (Auth)

<249>

Mapel, W_J; USGS. Washington, DC

Uraniferous Black Shale in the Northerm

Rocky Mountains and Great Plains

Regions. In USGS Professional Paper 300,
(pp. 469-476). 736 pp.. In Proceedings of
the Intemnational Conference on the

Pcaceful Uses of Atomic Energy, Vol. 6.
Geology of Uranium and Thorium. held n
Geneva, Switzerland, August 8-20. 1955.
United Nations, New York. (pp. 445-451).
825 pp. (1956)

Deposits of black shale that range in age from
Precambrian to Late Cretaceous crop out or were
penctrated in driliing test wells for oi! and gas at
many places in the northen Rocky Mounuains and
Great  Plains regions of the United States and
southern Canada. The radicactivity and uranium
content of many of these formations has been
investigated by sampling outcrops ana drill cutings
and by the examination of gamma-ray logs of oil
and gas wells. The invesuigations show that ccrtain
black shales conain from 0005 to 0.0/ percent
uranium. Of particular interest for its radioactivity
is a black shale of early Mississippian (Kinderhook)

age that s known variously as the Bakken
formation, the Kinderhook shale, or the Exshaw
formation. This formation was penctrated in

drilling wells in much of the Williston basin region
of Moniana. North Dakota. and adjacent parts of
Canada. It ranges in thickness from a few inches to
as much as 100 fect and at many places consists of
2 highly radioactive beds of black shalc scparated
by a bed of gray calcareous sandstone. siltstone. or
dolomite. Samples of black shale from this
formation in 4 oil and gas test wells in Moniana
and North Dakota contain from 0.005 to 0.008
percent uranium. In the mountainous regions of
Moniana and northemn Utah, a thin bed of black
shale of the same age and at thc same stratigraphic
position contains as much as 0.005 percent
uranium. An isoradioactivity map of thc Bakken
formation based on gamma-ray logs. suggests that
thc radioactivity is greatest near the northcastern
corncr of Montana and decreases  concentrically
outward from this point. The arca of maximum
radioactivity coincides roughly with the arca in
which the formation is thickest. Other formations



that contain beds of black shale of unusually high
radioactivity include the basal part of the Brazer
limestone  of late Mississippian  age in northern
Ctah. the Heath shaie of iate Mississippian age in
central Montana. the Minnelusa sandstone of
Pennsyivanian age in castern Wyoming and
western South Dakota. and parts of the Pierre
shale of late Cretaccous age in castern Monwana
and parts of adjacent States. (Auth)

<250>

Boardman. R.L.. B.E.
Bowers; USGS. Washington. DC

Ekren. and H.E.

Sedimentary Features of Upper
Sandstone Lenses of the Salt Wash
Member and Their Relation to

Unanium-Vanadium Deposits in the

Uravan District, Montrose County,

Colorado. In LUSGS Professional Paper
300. (pp. 221-226). 739 pp.. In Proceedings
of the [International Conference on the
Peaccful Uses of Atomic Energyv. Vol 6.
Geology of Lranium and Thorium. held in
Geneva., Switzerland. August 8-20. 1955.
United Nations. New York. (pp. 331-334).
825 pp. (1956)

A dclailed study of the nmrock formed by the
upper sandstonc lenses of the Salt Wash member of
the Morrison formation of Jurassic age in the
Uravan district was completed late in {954, These
lenses contain  all the principal uranium-vanadium
deposits in the district. The data acquired during
this study have been integrated with information
derived from detailed minc mapping. from cursory
minc cxaminations. and from partial compilation
of the logs of more than 3.000 driil holes of the
U.S. Geological Survey in the district. The trend of
sedimentary structures in the Uravan district are. in
general, castward, normal to the northward trend
of the Uravan mineral belt. The long axes of the
ore bodies and the trends of areas geologically
favorable for ore are necarly paraliel to thz strike of
the sedimentary features. An in-echelon
arrangement of ore deposits on Club Mesa and
long Park is believed to bec a reflection of an
in-cchelon arrangement  of the sedimentary
structures in those arecas. The individual sandstone
lenses of the upper part of the Salt Wash may not
be extensive regional aquilers. It is improbable that
the ore-bearing sandstonc lenses of the productive
long Park area were continuous or connccicd with
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the principal orc-bearing sandstone lens in the Club
Mesa area. Data concerning  the  sedimentary
structur.s.  together with known fracture relations.
make it unlikely that the genesis. mineralization,
and concentration of ore in the Uravan distnct
were controlled by faults or fractures. The relations
obserned in this study are perhaos more casily
explained by the lecaching. solution. and
concentration of ore perecontemporancously with
deposition of the sand stone. (Auth)

251>
Dodd. P.H.; AEC. Grand Junction, CO

Examples of Uranium Deposits in the
Upper Jurassic Morrison Formation of
the Colorado Plateau. In USGS
Professional Paper 300. (pp.
pp. (1956}

241-262), 739

The 4B minc and vicinity. Poison Canyon mine,
Basin No. | mine and the area of the Wedding Bell
group were chosen to demonstrate commen  but
controversial geologic features of deposits in  the
Morrison formation (Upper Jurassic) of the
Colorado Platcau. These are on the flanks of major
regional structures. a- ihe beds dip from 1 degree
to 2 | 2 degrees. Fractures are prominent in the 4B
and Poison Canyon mines but only shghtly
devcloped in the Basn No. | mine and Wedding
Bell group. Secondary minerals occur on  fractures
in the Poison Canyon deposit. and curved fractures
bound orc rolls in the Wedding Bell group. Vertical
fractures do not control ore in the 4B or Basin No.
I mines. Minor faults with associated fractures in
the Poison Canvon mine displace the ore body. and
increased grade and thickness is found adjacent to
the fauits; however. the Poison Canyon ore body is
clongaied along the trend of sedimentary structures
which i~ normal to the fauits and fracturing. All
deposits arc in the channel facies of lenticular
interbedded  sandstone and mudstone. The host
sandstonc has been altered from light red to light
gray or tan. The associa’ed mudstons Icnses also
have been altered from red and brown to gray to
bluegreen near ore bodies. Carbonate

concentrations are associated with ore pods in the
48 and Basin No. | mines. The ore bodies are., with
the exception of rolls. nearly concordant tabular
disseminations of ore minerals filling interstices of
sandstone. They have an irrcgular outhne but are
generally elongated parallel to the trend of
sedimentary structures: a number of ore bodics.

Rl



although irrcgularly spaced. may form rough
groups along this trend. The 4B mine and Wedding
Bell group are oxidized deposits containing
high-valent uranium and vanadium minerals. and
the Poison Canyon and Basin No. | mines contain
low-valent ore¢ mincrals that arc believed to be
primary. The ratioc of vanadium to uranium ranges
from 0.5:1 in Poison Canyon to 40:1 in zones of the
Basin No. | mine. Zoning of metal ratios is
suggested in the 4B area and Basin No. | mine.
Carbonaceous material is associated to some extent
with all the ore bodies; some is replaced by ore
minerals and some. although within the ore body.
is not replaced. The deposits are probably
epigenetic. It is believed that pressure and
temperature changes were unimportant in
precipitation of the ore minerals. The facies change
between fast- and slack-water fluvial sediment is
believed to represemt significant pH and Eh changes
in  environment which localized deposition. The
deposits conscquently display a preferred
oricniation and localization along the irends of
channel hthofacies. (Auth)

<252>
Grun, E.W_, Jr; AEC, Casper, WY

Uranium Deposits in Tertiary

Sedimentary Rocks in Wyoming and

Northern Colorado. In USGS

Professional Paper 300. (pp. 361-370). 739
pp.: In Proceedings of the International
Conference on the Peaceful Uses of

Atomic Energy. Vol. 6. Geology of

Uranium and Thorium., held in Gencva,
Switzerland. August  8-20. 1955, United
Nations. New York. (pp. 392402). 325 pp.
11956)

The discovery of carnotite ores in sandstone strata
of the Wasatch formation (Eocene) in the Powder
River Basin of Wyoming in 1951 was the
forerunner of other uranium discoveries in widely
separated parts of Wyoming and in adjacemt
Moffat County. Colorado. The deposits all have
similar geologic environments in sedimentary host
rocks of Eocene. Oligocene. of Miocene age. Most
deposits occur in medium- to coarse-grained or
congiomeratic sandstones of fluviatile origin.
Torrential crossbedding is a commor feature of
these sandstones, and they characteristically
contain carbonaccous material  and  calcareous,
ferruginous., or phosphatic cement. The character

of ore mineralogy in different areas suggests the
probability of mineral provinces. Uramum
vanadates are abundant in the Powder River Basin:
phosphates and arscnates arc the common mincrals
in the Wind River Basin: and silicates and sulfates
are plentiful in the Green Mountains, Great Divide
Basin and Washakic Basin. The presence of
uraninitc has been cstablished in the Wind River
Basin, Powder River Basin. Green Mountains, and
the Washakic Basm. Stratigraphic and lithologic
orc controls are important in afl distrcts, and
evidence indicates that structural features play an
important though often obscure rok. Fractures
have been mapped as an ore control at several
deposits. The size and shape of individual deposits
differs greatly within the same arca. The deposits
containing uranium mincrals disscminated in
sandstonc strata as grain coatings and interstitial
fillings seem to be the best. {Auth)

<253>

Gillerman, E., and D.H. Whitebread;
USGS. Washington, DC

Uranium-Bearing Nickel-Cobalt-Native
Silver Deposits, Black Hawk District,
Gmant County, New Mexico. USGS
Bullctin 1009-K. (pp. 283-313). (1956)

The Black Hawk distnict. Grant County, New
Mexico. has had high-gradc siiver ore mined from
it in previous years, but is not presently mincd.
Pre-Cambrian qguartz diorite gneiss. which intrudes
quartzite schist, monzonite, and quarz monzonite.
is the most widespread rock in the District. The
quartz  diorite gneiss s intruded by wmany
pre-Cambrian and younger rocks. including diorite.
granite, diabase, monzonite porphyry, and
andcsite, and is overlain by the Upper Cretaceous
Beartooth quarzite. The ore deposits are in fissure
veins that contain silver. nickel, cobalt, and
uranium minerals. The ore minerals, which include
native silver, argentite. niccolite.  millerite.
skutterudite, nickel skutterudite. bismuthinite.
pitchblende. and sphalerite, are n a carbonate
gangue in narrow, persisient veins. most of which
trend northeasi. Pitchblende has been identified in
the Bilack Hawk and the Alhambra deposits and
unidentified radiouctive minerals were found at five
other localities. The deposits that contain  the
radioactive minerals constitute a belt 600 to 1.500
feet wide that trends about N 45 degrees E and is
approximately parallel to the southcasiern




boundary of the monzonite porphyvry stock. All the
major ore deposits are in the gquartz diorite gneiss
close to the monzonite porphyry. (AuthYMBW)

<254>

Gilt, J.R.. and G.W. Moore; USGS.

Washingtion. DC

Carnotite-Bearing Sand:tone in Cedar
Canyon, Slim Buttes, Harding County,
South Dakota. USGS Bulletin 1009-1, (pp.

249-264). (1953)

Carnotite-bearing  sandstone and claystone have
been found in the Chadren formation of the White
River group of Oligocene aye in the southern part
of the Shim Buttes arca. Harding County. South
Dakota. The camotite is an ecfflorescent yellow
coating on lenticular silicifica sandstone. Locally.
the mineralized sandstone comains 0.23  percent
uranium. The uranium and vanadium ions are
believed to have been derived from the overlying
mildly radioactive tuffaccous rocks of the Arikaree
formation of Miocenc age. Analyses of water from
26 springs issuing from the Chadron and Arikarce
formations along the margins of Shm Buttes show
uranium contents of as much as 200 ppb. Mcicoric
water percolating through tuffaceous rocks is
thought to have brought uranium and other ions
into environments in the Chadron formation that
were physically and chemically favorable for the
deposition of carnotite. (Auth)

<255>

Fteeman. V.L.. USGS.

Washington, DC

and L.S. Hilpert:

Stratigraphy of the Morrison Formation

in Part of Northwestern New Mexico.
USGS Bulletin 1030-1. (pp. 309-334).

(1956)

While investigating the uranium resources of

northwestern New Mexico, it was discovered that
the stratigraphic nomenclature of the Moriison
formation in use in the Laguna area was not
consistent with that in use clsewhere in the region.
A review of the literature led to the agreement that
the nomenclature currently in use elsewhere in the
area, such as near Grants, is satisfactory. This
usage divides the Morrison formation into three

members: in  ascending order they are  the
Recapture, the Westwater Canyon. and the Brushy
Basin members. These members may be recognized
and have been correlated throughout northwestern
New  Mexico. In the lLaguna area the Rcapturc.
Westwater Canyon. and most of the Brushy Basin
members. are present in the stratigraphic interval
that has previously been considered as Recapture.
The sandstone previously considered as Westwater
Canyon is at the top of the Brushy Basin. This

sandstone is of economic importance and IS
informally called the Jackpile ore-bearing bed.
(AuthXMBW)

<256>

Moxham. R.M.; USGS. Washingion. DC

Airbome Radioactivity Surveys for

Phosphate in Florida. USGS Circular 230.
4 pp. (1954)

Airborne radioactivity surveys totaling $5.600

traverse miles were made in 10 areas in Florda,
which were thought to be geologically favorable for
deposits of wuraniferous phosphate. Abnormal
radioactivity was recorded n 8 of 10 arcas
surveyed. The anomalies are located in Bradford.
Clay, Columbia. DcSoto. Dixie, Lake. Marion,
Orange, Sumter. Tavlor. and Union Counties. Two
of the anomalies were investigated bnefly on the
ground. One resulted from a deposit of niver-pebble
phosphate in the Peace River valiey: the
river-pecbble samples contain an average of 0.013
percent cquivalent uranium. The other anomaly
resulted from outcrops of leached phosphatic rock
comaining as much as 0.016 percent equivalent
uraniurm. Several anomalies in other areas werc
recorded at or near Iocalities where phosphate
deposits have been reported. (Auth)

<257>
Kittleman, [..R.. Jr.. and W.L.

Chenoweth: AEC. Exploration
Grand Junction, CO

Division.

Uranium Occurrences on the Goodner
Lease Sandoval County, New Mexico.
TM-I84. 14 pp. (1957, July 15)

The Goodner Lease, located on the Ojo del Espiritu
Santo  Grant. Sandoval County, New Mexico.



contains the only known occurrences of visible
uranium minerals 1in the Morrison Formation of
the Nacimiento Mountains. We.:X mincralization
cccurs  at sandstoncclavstone contacts and in thin
zones within sandstonc beds in the Brushy Basin
and Wastwater Canyon Members. An  unusual
color change in the sandstones occurs in the area

and 15 beliecved to be refated to the uranium
mineralization. (Auth)
<258>-
Fargie. D.H.; USGS. Ausun, TX

Uranium in Texas. Houston Geological
Sacicty Bulletin, 13(2), 18-27. (1970)
Uranium deposits arc known in  five Texas

geographical arcas but are poorly explored. These
geographical arcas are the Trans-Pecos. Panhandle.
Red River region, Llano uplift. and the South
Texas Coastal Plain. The nature of the uranium
muncralization  and  potentials  for uranium
production are discussed. (PAG)

<259
Eargic. D.H.. K.A. Dickinson,

Davis: USGS. Denver, CO: USGS.,
Austin, TX

and B.O.

South Texas Uranium Deposits.
American Association of Petrolcum
Geologists Bulletin, 776-779. (1975)

The wuranium deposits of South Texas are in
tuffaceous, 7colitic sandstonc and mudstonc  beds
that strike northcastward and dip gently
southcastward. These host rocks are included in the
Whitsett  Formation of late Eocence age. Frio Clay
of Oligocene age. Catahoula Tuff and Oakwille
Sandstone of Miocene age. and Goliad Sand of
Pliocenc age. Marnine-bcach  sandstone  of  the
Whitsett Formation is the primary host rock in the
Karnes arca. but somec ore has becn taken [rom
crosscutting fluvial channels also in the Whitsctt.
This ore is in a down-dropped block between the
Fails City f(ault on the northwest and the Fashing
and Hobson faults on the southcast. The ore in this
area is divided between a belt of updip oxidized
deposits within a fcw feet of the surface and a belt
of downdip unoxidized dcposits, for the most part
at a depth of 80 to 100 ft (24 to 30 m). The

K6

unoxidized deposits are mainly in ore rolls. Most of
the ore in the Live QOak mining arca is in
unoxidized ore rolls in the Oakville Sandstonc. Onc
oxidized dcposit in this arca was found in the Frio
Clay (Oligocene). The ore i the Duval area 1
found principally in unoxidized ore rolls in
sandstone  parts of the Catahoula Tuff. Onc
exceptional deposit 1> in the Goliad Sand that hes
abovc Palangana salt dome. The Catahoula Tuff i
believed by many authors to be the principal source
rock for wuranium and other clements in  the
deposits. The uranium apparently was leached from
this rock during periods of dryclimate weathering.

transported through permeable rocks in aqucous
solution. and deposited in a chemically reducing
cnvironment. The reducing agents were  probably

hydrogen sulfide or methane gas that sceped from
accumulations of petroleum in the subsurface. and
carbonaccous material that is found in some of the
rocks. (Auth¥PAG)

<260

Anderson, E.C.:. Ncw Mexico Burcau of
Mines and Mincral Resources. Socorro,
NM

Occurrences of Uranium Ores in New

Mexico. New Mexico Burcau of Mines
and Mincral Rcesources Circular 29, 38 pp.
(1955)

The pablication s a dircctory of the uranium mines
and prospects in New  Mexico. The names.
location. and owncrship of the varnous mines and
prospects  are  given, and the lithology and host

formation arc indicated. The mines and prospects
arc indicated by spots on a map of New Mexico at
a scale of about 1:2500.000. Occurrences in a
number  of counties are  reported. and  uranium
minerals and guides to ore arc listed. (Auth)

<261~

Argall. 6. O.. Jr.. Colorado School of
Mincs. Golden. CO

The Occurrences and Production of

Vanadium. Colorado School of Mines
Quarterly, 38(4). 56. (1943)

The paper is a bricl but comprchensive study  of
vanadium. with particular  reference 1o the



vanadium deposits of the Colorado Platcau. It
descnbes the history. uses. production, occurrsnce.
mining. and milling of vanmadium and its ores.
Because carnotite. one of the major vanadium
~unerals i~ the vanadium deposits on the Colorado
Platcau, also contains uranium, this report refers in
part to uranium. The deposits occur mostly in
sandsionc in  the Shinarump conglomerate of
Trniassic age and the Entrada and Mornson
formations of Jurassic age. The ore bodies are
extremely spotty and form arregularly  tabular
masses that lic essentially parallel to the sandstone
beds, but do not follow the beds in detail. The ore
occurs in lcnses, flat tabular bodies. in well-defined
channels. in rolls, and as zones of ore surrounding
trces that have been replaced by silica and or
calcite. The vanadium s recovered from camotite
by roasting the crushed ore with common salt,
which converts the vriadium to a water-soluble
vanadate. leaching the calcine with water. and
precipitating the vanadium by adjusting the pH.
Variations of this process arc used for different
types of sandstonc ore. If the orc contains more
than six percent lime. the lime is neutralized with
acid before roasting. An extensive bibliography on
vanadium is included. (AuthXMBW)

<262>
Bain, G.W.. Amherst College. Amherst,
MA
Uranium in the Dirty Devil Shinarump

Channel Deposit. RMO-66. 40 pp. (1952)

Uranium occurs in the Shinarump conglomerate of
Triassic age at the Dinty Devil No. 6 mine, Emery
County. Utah. The deposit is in conglomeratic
sediments which fill a channel cut into the
underlying Moenkopt formation of Triassic age.
Although carnotite and tyuyamunite are present,
hydrocarbons apparently contain  most  of the
uranium. Base-metal sulfides also are present. It is
suggested that the uranium in the deposit was
derived from jasperoid pebbles in the Triassic river
gravels, and that the pebbles were derived from a
pre existing leptothermal uranium deposit. (Auth)

<263>

Bales, W.E.. H. Bell,
USGS. Denver, CO

and V.R. Wilmarth;

87

Uranium - Vanadium Deposits Near
Edgemont, Fall River County, Soutk
Dakota. Geological Society of America
Bulletin, 64(12). 1540. (1953)
Vanadium-uranium deposits have been found in

the lakota and Fall River sandstones of the Inyan
Kara group of Early Cretaceous age in the southern
part of the Black Hills near Edgemont. Uranium
occurrences are also reporter from the Deadwood

formation of Cambrian age, the Minnclusa
sandstone of Pennsvivanian age. and from the
Pierre shale of lLate Cretaccous age. Most

high-grade deposits are in an areca of approximately
20 squar: miles on the gently dipping southwest
flank of 1the Black Hills uphift. Minor
northward-trending anticlines lie cast and west of
the known mimcralized area. These folds may be
refated  to  northward-trending  shear  zones  of
complex structurc in the Precambrian rocks that
crop out about [0 miles to the aorth. The ore
bodies apparently were localized by (1) thin
bedding rathcr than massiveness of the sandstone
veds. (2) local changes in dip. (3) minor faults. and
(4) fracture zones. The ore mincrals are carnotite,

tyuyamunite, rauvite, hcwetiite. metahewettite,
autunite, and other unidentified uranium ninerals.
They form (racture fillings and disscminations

through sandstones and shales. with a gangue of
calcite, gypsum. and limonite. Geologic guwdes
useful in prospecting for uranium in the Edgemont
arca are (1) a brick-red staining of the sandstones
ncar deposits of uranium and vanadium minerals,
(2) abrupt. local changes of dip. (3) ihin-bedded

rather than thick-bedded sandstone. (4) abundant
organic material in sedimentary rocks. and (§)
oproximity to northward-trending  fracture  zones.
(Auth)
<264>
Behre, C.H.. Jr.. and P.B. Barton. Jr.;

AEC. Washington, DC; Columbia
University. Now York. NY

Interpretaticn and Valuation ¢f Uranium
Occurrences in the Bird Spring and
Adjaceat Mining Districts, Nevada:
Progress Report.. RME-3057, 7
August 3D

pp. (1953,

Uranium mincralization in  the Bird Spring arnd
Spring  Mountain Ranges. Clark Tounty Nevada.
are regionally and structurally ~f threc tvpes: (1)
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along fractures in sandy zonc in the Kaibad
formation of Permman age; (2) in fractures and
cement of Tertary lavas, tuffs, and gravels and the
immediately underlying Paicozoxwc rocks; and (3) n
the oxidized parts of cupriferous and fecruginous
fissure veins and replacement deposits. None of
these  occurrences  are  cconomically important.
(Auth) MBW)

<265>
Cumman, T.F.V.; Not given

Carnotite. Enginecring Mining Journal,
96(25), 1165-1167. (1913)

The history of the carnotite industry on the
Colorzdo Plaicau 1o 1913 is described. Camotite
orc bodies occur in a sries of thin-bedded
sandstones and shales (Momson formation of
Jurassic age). The best deposits are in western
Montrose County. but the camotite field covers an
arca of several thousand squarc miles in western
Colorado and castern Uuh. In the second pant of
the report, the production, refining. and uses of
uranium and radium are discussed. (Auth)

<266>

Adams, J.W.. AJ. Gude. 3rd., and E.P.
Beroni; USGS. Washington, DC

Uranium Occurrences in the Golden Gate
Canyon and Ralston Creek Arcas,
Jefferson County, Colorado. USGS
Circular 320, 16 pp. (1953)

Pitchblende, associated with  base-metal  sulfides,
has been found a1 ninc loaalitics in the northern
part of Jefferson County, Colorado, in shear zones
that cut pre-Cambrian metamorphic and igneous
rocks, chiefly hornblende gneiss. biotite schist, and
granite pegmatir=. The known deposits are in the
vicinity of Ralston Creek and Goiden Gate
Canyon., in "he foothills of the Colorado Front
Range and about 15 miles east of the
pitchblende-producing area of the Central City
district. The pitchblende deposits, with one
exception, are in major shear zones that contain
veinlike bodies of carbonate-rich breccia  that
ranges from | to 5 feet in thickness. The breccias
probably are related to the Laramide faults, or
“breccia reefs” of similar trend. The breccias are

composed of fragments of bleached and
won-stained wall rock, usually hombiende gneiss.
that have been cut by veins and cemented by
carbonate minerals. quartz. 3nd orthoclase.
Puchblende and associated ore mincrals.  chicfly
copper sulfides. occur in 2.3 along the mamgins of
the breccias and apparentiy wise introduced at a
late stage of the carbonate deposition. Al one
deposit, the Buckman, the pitchblende is in narrow
shear zones not closely related to any large breccia
bodies. Secondary uranium minerals are -
subordinate except at the Schwanzwalder mine.
where torbemite and metatorbernite are  common.
Some aiteration of pitchbiende (o nonopaque
materials, believed to be hydrated oxides. has been
noted in ore from two of the deposits.
(AuthMBW)

<7>

Fischer, R.P_; USGS, Washington. DC

Simplified Geologic Map of the

Vanadium Region of Southwestern

Colorado and Southeastern Utah. USGS
Strategic Mincrals Investigations

Preliminary Map 3-226. (1943)

The uranium-vanadium deposits in this area that
arc mn the Morrison formation of Jurassic age are
indicated on the map by spots; the larger mines and
group~ of mines are named. The deposits m the
northern part of the area are in a sana:tonc umit
ncar the middie of the Morrison, the orc-bearing
horizon is progressively lower in the section to the
scuth. The ore bodies are irregularly tabular masses
that lic cssentially paraliel to the sandstonc beds.
but they do not follow the beds in detail. The
vanadium and uranium mincrals impregnate the
samnistone; shals pebbles, <clay layers, and fossil
plants in or ncar the orc bodies may be richly
mireralized (Auth)

<268>
Fischer, R.P.; USGS, Washi..gton, DC
Vanadium Deposits of Colorado and
Utsh, A Priliminary Report. USGS
Bulletin 936-P, (pp. 363-394). (1942)

Deposits of vanadium-bearing sandstone are widely
distributed in western Colorado and eastern Utah




and have been the principal domestic source of
vanadium, uranium, and radum. Most of the
deposits are in the Morrison formation. but there
are two important deposits n the Entrada
sandstone and several small deposits in the
Shinarump conglomerate. Recent  X-ray  studics
indicate that the prncipal vanadivm mnenal.
roscoclite, belongs to the hydrous mica group of
cday minerals. This mineral, aloug with other
vanadium minerals of minor importance.
mpregnates  sandstone.  Shale pebbles and clay
films on bedding planes in ore-bearing sandstone
are rich in absorbed vanadmum, and fossil plants in
and adpcent to ore bodier are richly mineralized
with vanadium and uranmum in places. The
vanadium-bearing hydrous mica is in part
uniformly disseminated through the sandstone and
in pant concentrated along bedding planes and in
thin zones that cut across bedding. The ore bodies
are spoity and form imregularly tabular masses that
lic essentially parallel to the sandstone beds. but
they do rot follow the beds in detail. They range in
content from a few tons of ore to many thousand
tons. The trend of many clongate bodies is
indicated by the orientation of the rolls within the
ore, and this trend also suggests the probable
alinement of any adjacent ore bodies; mapping of

" ore bodies and rolls is therefore an aid to

prospecting and development. The ore bodies do
not appear to have been localized by such geologic
structrres as fractures or folds, but within limited
areas they are restricted to certain stratigraphic
zones. (AuthMBW)

<269>

Finch, W.1.; USGS. Washington, DC

Geclogic Aspects of the Resource
Appraisal of Uranium Deposits m

Pre-Morrison Formations of the Colorado
Plateau: An Interim Report. TEI-328A, 35
pp. (1953, May)

In  December 1951 a reconnaissance resource
appraisal was begun of uranium deposits in
pre-Morrison formations, particularly the
Shinarump conglomerate, the Moenkopi and
Chinle formations. The Triassic formations,
particularly the Shina:ump conglomerate, and the
Jurassic Morrison formation contain mast of the
uraniwin deposits on the Colorado Plateau. The
Lower Triassic Moenkopi formation consists of
pale reddish-brown siltstone and sandstone which

are horizontally- and ripple-laminated. The
formation ranges from a knife-edge to about 1.000
feet in thickness. and in general it thickens to the
west. Channel scours. filled with Shinarump
conglomerate, have been cut into the upper
Mocnkopi surface. Ahleration of | foot or more of
the Moenkopi is prevalent immediately below the
overlving Shinarump: in places ths zone contains
uranium «nd copper mincrals near deposits in the
Shinarimp. The Upper Trassic Shinarzmp
conglomerate consists mainly of channel fillings of
light-colored sandstone and conglomerate. The
Shinarump although absent in  places generally
thickens southward. The continuous sandsionc
beds pinch out north of the junction of the Green
and Colorado Rivers. The majonty of the uramum
deposits are found in the Shinarump conglomerate
near the cdges of these facies changes. The Upper
Tnassic Chinle formation consists dominantly of
pale-red and vancgated claystone and  siltstone,
with some gray limestone and sandstone beds. The
formation ranges from a knife-edge to about 1.200
feet in thickness. Uranium deposits are found in the
Chinle in several places. notably in the
Cameron-Holbrook area. Arizona. and in the
Silver Reef disirict, Utah. Most of the uranium
deposits are (abular bodies, irregular in plan, in
which the ore minerals impregnate the rock.
Carbonaceous material i1s  commonly associated
with ore. The deposits range in size from a few tons
to many thousand tons. (AuthPAG)

<270>
Lovering, T.G.; USGS. Washington, DC
USGS

Radioactive Deposits of Nevada.
Bulietin 1009-C, (pp. 63-106). (1954)

Uranium deposits in Nevada that were known prior
to 1952 are described. Those which can be classed
as sandstone-type deposits are included in the
annotation. All known occurrences of this type are
of low grade, and all are thought to have been
deposited by ground waters. Carmotite, associated
with calcite and manganese oxide, forms fracture
coatings and small veinlets in a rhyolite porphyry a
few niiles south of Sloan. Near Sutor and
Goodsprings, carnotite, associated with manganese
oxide, calcite, and celestite, forms joint and
fracture coatings in sandstone of Permiar age.
Secondary uranium minerals occur as caliche in
alluviom of Quatemary age between Erie and
Arden. These four occurrences are in Clark County



southwest of Las Vegas. Discontinuous layers of
uraniferous opal occur in vitric tuff and ash beds in
the Virgin Valley opal district in nonhwestern
Nevada. Carnotite occurs locally as fine coatings
on parting plancs and fractures in the opal. (Auth)

<2N>
Gruner, J.W.; University of Minnesota,
Department of Geoiogy and Mineralogy,

Minncapol’s, MN

the Colorado Platcas and Adposat
Regions. Mines Magazine, 44(3), 53-56.
(1954, March)

The uranium deposits on the Colorado Plateau are
in essentially flat-lying sedimentary rocks that
range in a2ge from Permian to Tertiary, but most
are in Triassic and Jurassic rocks. The uranium is
found in universal association with plant remains.
The normally red rocks are blcached to gray near
the uranium deposits, presumably due to the same
solutions which concentrated the uranium. The
rocks containing the ores are flood-pl in deposits.
Interstratified with them are thick ve'sanic ash
beds, now mudstones and silts. The solcanic ash
presumably contained a2 small percentage of
uranium which was casily leached by ground-water.
During the Laramide Revolution tilting and
doming of strata caused important changes in
ground-water flow. At this stage much of the
uranium was precipitated by the plant and
hydrocarbon materials. The oxidation of the black
ores to yellow is related to the present surface.
(Auth)

<>

Rasor, C.A.; AEC, Colorado Raw
Matenials Office, Grand Junction, CO

Unanipite from the Grey Dawn Mine, San
Juan County, Utah. Science, 116(3004),
$9-90. (1952, July 29)

Massive chunks of primary uraninite have been
found intimately associated with camotite-bearing
ores from the Grey Dawn Mine, which is on a
small tributary of La Sal Creek near the southeast
flank of the la Sal Mounuains, San Juan County,
Utah. The host rock is a gently dipping sandstone

bed in the Saht Wash member of the Morrison
formation of Jurassic age. About a thousand
pounds of orc cnntaining 64 percemt U308 were
found. This is the first discovery of uraninite m the
Salt Wash sandstone. The uJeposit 5 otherwise
similar 1o other carnotite deposits in the Salt Wash
sapdstone. The presence of uraninite may modify
the present concept of the ongin of these ores.
(Auth)

273>

Themas, H.D.: University of
Department of Geology, Laramie, WY

Wyoming.

Uranium in Wyoming. Miacs Magazine,
44(3), 81-82. (1954, March)

Uranium deposits in Wyoming occur in
sedimentary rocks that range in age irom Cambrian
to Recent. The deposits in the Black Hills arc in the
Lakota sandstone, Fuson shale, and Fal! River
sandstone, all of Cretaccous age. Carnotite fills
small fractures and interstitial spaces in medium- to
coarse-grained sandstone which contains abundant
carbonaceous material. Deposits of camotite and
uranophane occur in sandstonc in the Wasatch
formation of Early Eocene age in the Pumpkin
Buttes arca. In the Miller Hill area, a2 unaniferous
limestone occurs in a series of several hundred feet
of mildly radicactive tuffaccous rocks of Teriary
age. Most of the uranium deposits in the Gas Hills
are in sandstone in the Wind River formation of
Lower Eocene age. The uranium deposits in the
McComb arca are in rocks of Middle or Late
Eocene age. those in the Saratoga areca are in the
North Park formation of Pliocene age. deposits
ncar Mayoworth are in limesione of the Sundance
formation of Jurassic age. In the Red Desert area.
schroeckingerite occurs in the Wasaich formation
and in younger alluvial matenial. The deposits near
Baggs arc in Tertiary sandstones. (Auth)

<274>

Beroni, E.P.,
Washington, DC

and F.A. McKeown: USGS,

Reconnaissance for Urapiferous Rocks in
Northwest>m Colorado, Southwestern
Wyoming, and Northeastern Utah.
TEI-308A. 41 pp. (1952, July)
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No deposits commercially  exploitable under
present conditions were found during the Green
River and Umnta Basin reconnaissance of 1950,
Samples of coal from the Bear River formation at
Sage. Wyoming. assayed 0004 to 0013 percent
uranium in tl> ash; in the oid Utcland copper mine
in Uintah County. Uwah. 0.007 to 0017 percent
uranium: in a2 freshwater limestone, Duchesne
County. Utah. as much as 0.019 percert uraum;
and in the Mesaverde formation at the Snow and
Bonniebell claims near Jensen. Uintah County.
Utah, 00C3 to 0.090 percent uranium. Maps were
made and sampies were taken at the Skull Creek
carnotitc  deposits 1n Moffat County, Colorado
(00,5 to 0.16 percent uranium). at the Fair-U
claims in Routt County, Colorado {0.002 to 0.040
percent uranium). and at the Lucky Stnke clims
ncar Kremmling in Grand County. Colorado (0.006
to 0.018 percent uramum). (AuthXPAG)

<275>

Adams. J.A.S.: University of Wisconsin,
Department of Chemistry, Madison, Wi

Uraniuro and Thorium Contents of

Volcanic Rocks. In Faul. H. (Ed). Nuclear
Geology: A Symposium on Nuclear

Phenomena in the Earth Sciences. John
Wiley and Sons, New York. (pp. 89-98).
414 pp. (1954)

The Lassen Volcanic National Park, California, the
obsidian from Obsidian CIiff in Yellowstone
National Park and other unweathered obsidians
and volcanic glasses were evaluated for the
uranium and thorium concentrations. The less
abundant acidic volcanics have long been known to
have higher uranium concentrations than the basic
ones. The average vranium concentration for acidic
volcanics was determined to be 56 ppm. The
average uranium content of basic laas is between

0.6 and 1.1 ppm. At Lassen a:Tferentiation
produced dacitic lavas with 4 times as much
uranium as the most basic lava analyzed. and

differentiation can be expected to produce acidic
volcanic rocks with at least 6 times as much
uranium as the average basic lavas. Obsidians with
1S ppm are known, and extreme differentiates may

have even Thigher concentrations of uranium.
Present data indicate that thorium is about 3 times
more abundant than wuranium n unweathered

volcanic rocks and that this ratio probably holds
constant during differentiation. (PAG)
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<276>
Finch, W.1.: USGS. Washington. DC

Pr:liriinary Geologic Map Showing the
Distribution of Uranium Deposits and
Principal Ore-Bearing Formations of the
Colorado Plateau Region. USGS Map
MF 6. (1955)

The locations of nearly 3.000 uranium deposits and
occuriences on the Colorado Platcau are indicated
on this map by spots: those from which more than
1.000 tons of ore have been produced are
distiaguished by color. The history of production,
the general  zeology. the major uranium-bearing
formations. and the ore deposits are described in
the text. The uranium is commonly associated with
vanadium or copper and with carbonaceous
material in rather  well-defined,  irregular-shaped
bodies. The orc minerals normally impicgnate the
host rock. The major uranium-bearing formations
arc the Shinarump and Chinke formatras of
Trassic age. and the Entrada. Todilto, and
Morrison jormations of Jurassic age. Except for
those in the Todilto limestone, most of the deposits
are in light-colorec sandstones. (Auth)

LIT>

Denson. N.M_, H.D. Zeller, and J.G.
Stephens; USGS. Wasaington, DC

Water Sampling as a Guide in the Search

for Uranium Deposits and Its Use in
Evaluating Widespread Volcanic Units as
Poten::al Source Beds for Uranium. In
USGS Professional Paper 300. (pp.

673-680). 739 pp.. In Proceedings of the
International Conference on the Peaceful
Uses of Atomic Energy. Vol. 6, Geology of
Uranium and Thorium, heid in Geneva,
Switzerland. August 8-20. 1935, United
Nations. New York. (pp. 794-800). 825 pp.
(1956)

During the investigations of the occurrence and
cmplacement of uranium in coal and related
carbonaceous materials in  the Western United

States, several thousand samples of water issuing
from the various widespread volcanic rock units of
Tertiary age and many samples of water from the
underlying sedimentary rocks were analyzed for
uranium. These analyses have proved a useful s.ide
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in delimiting arcas where uranium deposits are
likely to occur. Largely on the basis of the uranium
content of their waters, areas previously not
thought favorable for the occurrence of uranium
have been recommended for ground and airborne
radiometric surveying, and subsequently found to
contain commercial deposits of uranium. Most
ground water contains lkess than 2 ppb uranium.
However, water from seeps aml springs in volcanic
and tuffaccous sedimentary terranes and  water
from areas of known uranwum deposits may contain
as much as 10 to 250 ppb. These analyses have
served to delimit arcas where the abnormally high
uranium content of water reflects present-day
leaching of hidden orc deposits and to help
evaluate the relative potentialities o various
volcanic units as source beds for uranium. Volcanic
rocks rarnging from Late Cretaccous to Pliocenc n
age were cxamined in detail in the Rocky
Mountain and Great Plains provinces and samples
of water issuing from them were collected for
chemical amalyses. Although many of the volcanic
rocks of Tertiary age contain appreciable amounts
of uranium, not all of the units make the uranium
available 10 the ground water system in equal
amounts. The units of Oligocene and Miocene age,
irrespective  of their geographic  location, were
notable for the significantly high uranium content
in ground water issuing from them. The
investigations here reported are primarily
concerned with uranium carned in ground water,
and secondarily with that in surface water. Brief
consideration is given to trace-metal suites
determined by chemical analyses of residues
obtained by cvaporation of bulk samples of water
from the better-known and more widely distributed
Tertiary volkanic units. Regional varation in the
uranium contemt of water as influenced by the
presence of uranium deposits or volcanic rocks are
discussed and shown on geologic maps. (Auth)

<278>

Fischer., R.P.; USGS. Washington, DC;
Colorado Mining Asscciation. Denver,

o

Federal Exploration for Carnotite Ore.
USGS Special Publication, 14 pp. (1949)

A brief description of the camotite deposits s
given, with particular reference to the geologic
{eatures that are useful in guiding exploration.
Most deposits are in lenticular sandstone beds,

mainly in or near the thicker, central parts of the
lenses, where the sandstone is medium-grained and
rather thickly though somewhat irrcgularly bedded.
Thin-bedded and finegrained sandstone on the
thinning cdges of the lenses is less favorable for ore.
It s suggested that ground-water solutions. from
which the orc minerals probably were precipitated,
circulated along the central parts of the sandstone
lenses. and in dotng so influenced the rock color,
which is a useful guide in recognizing ground
favorable for ore deposits. Most of the known
deposits are in  lhight yellowish-brown sandstonc
with associated mudstonec or argillaccous material
that has been altered from red to gray.
(Auth MBW)

<279>

Fischer, R.P., J.C. Haff. and J.F.
Rominger; USGS. Denver, CO

Vanadium Deposits Near Placerville, San
Miguel County, Colorado. Colorado
Science Society Proceedings. 15(3).
115-134. (1947)

The vanadium deposits near Placerville. discovered
about 1900. occur in two belts in the Entrada
sandstone of Upper Jurassic age. The formations in
the area are nearly hornizontal sedimentary rocks of
Permian to Cretaceous age which have been
intruded by Tertiary igncous rocks and cut by
aumerous faults. The vanadium deposits secem to be
older than the faults and intrusive rocks and thus
not genetically refated o them. The ore s
sandstonc impregnated with vanadium minerals.
The vanadium-bearing rock forms a wavy layer
within the upper 25 feet of the Entrada sandstone.
The vanadium-bearing layer is nearly continuous
and lies nearly parallel to the bedding but does not
follow the bedding in detail. The layer averages a
few inches in thickness, but locally it forms minable
ore bodies one foot to 20 feet thick. The ore bodies
seem to be irregularly distributed and are either
clongate or roughly circular in plan. Most of the
clongate bodies occur where the vanadium-bearing
layer cuts rather sharply across the bedding to form
what are called rolis. The mincralization is believed
to have taken place at a water table that existed
prior to igneous activity and deformation. The
genetic and structural conditions that controlled
the localization of the ore bodies have not been
definitely determined, and the exact locations of
ore bodies cannot be predicted. A number of mines



and prospects in the area are described. (Auth)

<280>

Fleck. H.. and W.G. Haldane:; Colorado
Burcau of Mines, Denver, CO

A Swdy of the Unmivm aad Vamadiom
Belts of Southerz Colorado. Report of the
Colorado State Bureau of Mines
1905-1906. (pp. 47-115). (1907)

The geology of the uranium and vanadium deposits
in southwestern Colorado, the metallurgy of the
ores, and the uses of the metals arc discussed. Little
is known of the geology of the deposits. They are in
sandstonc beds in a seriecs of sandstone, shak, and
conglomeratc  above the Entrada Sandstone (La
Plata formation) of Jurassic age. and were formed
subsequent to the deposition of the sandstone beds.
It has been suggested that the deposits formed
recently near the present surface as local
concentrations of material already in the sandstone,
but the authors suggest that the deposits may b
much older. A number of mines and prospects in
the region are described. (Auth)

<281>
Gale, H.S.; USGS, Washington, DC

Camnotite in Rio Blanco Cowvaty,
Colorado. USGS Bulletin 315-C. (pp.
110-117). (1906)

Camotite deposits about 1S miles northeast of
Mecker in Rio Blanco County are in sandstone of
the Dakota sandstone of Cretaccous age. The
camotite coats fractures in the sandstore and is
associated with fossii wood. The deposits are
probably superf... .I. (Auth)

<B>

Griggs, R.L.; USGS, Washington. DC

A Reconnsissance for Uranium in New
Mexico. USGS Circular 354, 9 pp. (1953)

A reconnaissance for uranium was conducted in the
Datil area in Catron and Socorro Countics, the
Cernllos and the Glorieta Mining districts in Santa
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Fe County. the Las Vegas area and the Tecolote
Mining district in San Miguel County. and an area
in Colfax County, all m New Mecxico. Possibly
significant uranium deposits were found only in the
Datil arca, where one sample contained 0.056
percent U308. In this area. yellow uranwum
mincrals  associated with carbonaccous material
and limonite occur in the Mesaverde formation of
Cretaceous age at the base of sandstone beds which
overlic shale. (Auth)

<83>
Mert. P.L.; AEC, Washington, DC

Uragium Exploration ia the Urited
States. Rocks and Minerals, 25(7-8).
363-370; Canadian Mining and Mectals
Bulletin, 43(460), 438-443; Mines
Magazine. 40(6). 36, 51-52. (1950)

Generalized geologic descriptions of the types of
environments in which uranium has been found in
the United States arc given. The uramum deposits
on the Colorado Platcau are mostly in continental
sandstone formations of Triassic and Jurassic age.
The most important producing formation is the
Salt Wash member of the MOrmmison formation of
Jurassic age. The deposits are roughly tabular.
irregular in outline, and, in general, conform to the
beddings, although in detail they may cross the
bedding. The most important mineral is camotite:
it is usually associated with fossil orzanic material.
Pitchblende deposits in the Colorado Front Range,
in the Coeur d’Alene district in Idaho. at
Marysvale, Utah, and in Upper Michigan. and
uraniferous phosphorite and black shake deposits
also are described. (Auth) MBW)

<284>
Miller, LJ.: AEC. Grand Junction, CO

Drilling in the Happy Jack Mine Ares,
White Caynon, San Juanm County, Utah.
RME-4039, 14 pp. (1952)

Diamond drilling in the Happy Jack mine area was
done to locate copper-uranium deposits in the
Shinarump conglomerate of Tnassic age and 10
outline channels cut into the underlying Moenkopi
formation of Triassic age. Eleven of twentysix
holes penctrated ore, and the Sunrise, Gonaway,
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and Happy jack channels werc outhined. The ore
occurs in the Siunarump conglomerate at or near
the base of the channels and is characteristically in
porous, coarse-grained sandstone which rests on
dense mudstone. The principal uranium  mincral,
pitchblende, is associated with ca:bcnaccous
material, and in places replaces wood. The host
rock is erratically cemented with gypsum. clate.
and silica. (Auth)

<85>
Hess, F.L.: USGS. Washington, NC

Uranium-Bearing Asphbaltite Sediments of
Utah. Engincering Mining Journal, 144(7).
272-276. (1922)

Uranium and vanadium minerals occur in and are
associated with asphaltite in the Shinarump
conglomerate of Trizssic age at Temple Mountain,
Emery Couniy, Utah, on the -outheast flank of the
San  Rafael Swell. Fossil  vegetal material s
abundant. The asphaltite grains are detrital and are
deformed around other s>and grains. The
metal-bearing  asphaltite is  notably harder and
blacker than is asphaltite that contains no metals.
Brightly colored uranium and vanadum minerals
are conspicuous on the outcrop, they become
markedly rarer a few feet from the surface, but
never  disappear.  Orc  shoots have an irregular
cilipsoidal form, probably duc to weathering. The
feature on part of Temple Mountain calied the
“flopover™ may be due to the action of sulfurous
hot springs. Normally red or brown sediments are
bleached 10 white; the structure is jumbled, and
asphaltite is absent. Smail masses of uranium ore
occur in the “flopover™ in the Wingate sandstone of
Jurassic age. The metals vere probably leached
from the asphaltiic and redeposited; the volatile
products were fost. It is suggested that the uranium
and vanadium were picked up by the asphaltite
grains before or during deposition of the
surrounding scdiments. The position, size, and
shape of the ore shoots is thought to be fortuitous
and modified by weathering. The possibility also
exists that the metals were derived from the hot
springs. (Auth)

<286>

Hewett, D.F.; Not given

Camotite in Southern Nevada.
Engincering Mining Joumnal, 11X5).
232-235. (1923)

Small. non-commercial camotiie  deposits have
been found in three areas’ in Clark County. Nevada.
southwest of Las Vegas. Near Sloan, the warnoute
occurs in vertical joints in 2 Teruary rhyolite flow.
The ocwrrences near Sutor are in a sandstonc bed
that immediately aderles the lowest Perman
limestone bed, and those near Goodsprings are in a
sandstonc bed that overlies the lowest Permian
limestone bed. The deposits probably were
emplaced  relatively recently by surface  waters.
(Auth)

<287>
Hewett, D.F.; Not given

Camotite Near Aguils. Arizona.
Engincering Mining Journal. 120(1). 19.
(1925)

Small, non<commercial carnotitc deposits occur In
a lacustnine bentonitic wff bed that is faulted.
tilted, and intruded by dikes. The wiff beds overlic
Precambrian granite and are overlain by basalt
flows. The camotite replaces clay biebs near poorly
defined fractures in the twffs. The deposits probably
formed recently by circulating ground  water.
(Auth)

<288>
Hewett. D.F.; Not given

Central Arizona Holds Deposits of
Carnotite. Arizona Mining Journal., 9(7).
49-50. (1929)

Camotite occurs as small patches along minor
crosscutting fractures in drab thin-bedded Tertiary
tuffs ncar Aguila. Maricopa Countv, Arirona. The
tuffs are now largely bentonitic clays that aggregate
over 200 feet in thickness. They are overlain by
several hundred fect of vesicular basalt. The rocks
arc fauited. and they dip 10-25 degrees S. The
carnotite probably has been deposited recently by
circulating ground water. (Auth)

<289>




Hillebrand, W.F.. and F.L. Ransome:;
USGS, Washington, DC

On Camotite snd Associated

Vanadiferous Mincrals in Western

Colorado. USGS Builetin 262, (pp. 9-31):
American Journal of Sciences. 10(56).

120-144. (1905)

The first part of the report describes some of the
vanadium-uranium depasits in  western  Coiorado.
and the second part describes chemical aralyses of
the ores. Vanadium deposits with miaor amounts
of uranium occur n the La Plata sandstone
(Entrada sandstone) of Jurassic age near
Placerville, Colorado. Roscoelite impregnates
fincgrained sandstone and may replace calcite
cement. The vanadiferous material s fairly
continuous over about 2,000 feet of outcrop but
has no consiant thickpess; it locally splits into two
or more layers. A thin, discortinuous seam of
sandstone impregnated with carnotite occurs near
the base of the vanmadiferous matenial. The deposits
at La Sal Creek are in massive, nearly white
sandstone in the McElmo formation (Momson
formation) of Jurassic age. Camotite impregnates
the sandstonc along bedding planes and minor
fractures. The deposits are small, discontinuous,
and superficial. The deposits of carnotite and
roscoclite were formed subsequent to the
deposition of the host rocks. The origin of the
roscoelite deposits is not clear. but the camotite
deposits are thought to have been formed at the
present surface of the ground by evaporation of
uraniferous groundwater. The metais were
originally disseminated in the mass of the host
formations. (AuthXPAG)

The report was also published in the
American Journal Jf Sciences, 10(56).
120-144 in 1900.

<290>

Hilpert, L.S., and V.L. Freeman; USGS,
Washington, DC

Guides to Urasium Deposits in the

Morrison Formation, Gellup-Laguna

Ares, New Mexico. In Proceedings of the
International Conference on the Peaceful
Uses of Atomic Energy, Vol. 6, Geology of
Uranium and Thorium, held in Geneva,
Switzerland, August 8-20, 1955. United
Nations, New York, /pp. 346-349), 825 pp:
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In USGS Professional
299-302). 739 pp. (19506)

Paper 300. (pp.

Uranium ore production from New Mexico
constitutes a significant part of the total production
from the Colorado Platcau. About 90 percent of
the orc from New Mexico has come from the area
that extends from Galup to Laguna. in McKinlky
and Valencia Counties; and ove 95 percent of the
area’s production has come from the Todilto
limestone and Morrison formation of Jurassic age.
Although the area’s first prcduction came from the
Todilto limestone, the production from the
Morrison rose rapudly from 1951 to 1954. and by
September 1954 it exceeded that from the Todilto.
In September 1954 the reserves in the Morrison in
the Gallup-Laguna arca constituted most of the
reserves in New Mexico and an important part of
the reserves of the Colorado Platcau. Until recently
the deposits in the Momson formation were
belicved to be distnbuted almost equally through
the three members of the formation in the arca.
From base 0 top, these are the Recapuure,
Westwater Canyon. and Brushy Basin members.
Recent work shows, however, that most of the
deposits in the Morrison-in fact, all the larger
deposits-are  in the Brushy Basin member. The
Brushy Basin gencrally comsists of claystone with
subordinate amounts of sandstone, congiomerate,
and some relatively thin limestone lenses: it ranges
from a knife edge to about 375 feet in thickness.
Preliminary work shows that the larger deposits in
the Brushy Basin mcmber generally occur in
coarse-grained sandstone units where the units are
thicker. Preliminary ore guides and methods of
prospecting have been developed for two of these
sandstones, the so<alkd Poison Canyon and
so-called Jackpile sandstone units. Because of their
relatively great uranium potential, these units and
others of the same type in the Brushy Basin
member perhaps should be prinary exploration
targets in the search for uranium in the
Gallup-Laguna area. (Auth)

The Conference paper was entitled
“Guides to Uranium Deposits in the
Gallup-1 aguna Area™

<M91>

Hinckley, D.N., and J.H. Volgamore;
AEC, Grand Junction, CO

Reconnaissance of Little Wild Horse

Mesa, Green River Desert, Emery

£y
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County, Utah. RME-43. 14 pp. (1953)

Uranium occurrences on Little Wild Horse Mesa
are in medium- to coarse-grained, cross-bedded
sandstone near the middic of the Salt Wash
member of the Morrison formation of Jurassic age.
Two of the three mineralized localities may have
some economic importance. (Auth)

292>

Hunt, C.B., P. Averitt. and R.L. Miller:
USGS, Washington, DC

Geology and Geography of the Henry
Mountains Regions, Utah USGS
Professional Paper 228, 234 pp. (1953)

The Henry Mountains arc situated in a structural
basin; cxposed sedimentary rocks aggregate about
8000 feet in thickness and include rocks of
Permian, Tnassic, Jurassic. Upper Cretaceous, and
Quaternary age. More than 80 percemt of the
pre-Cretaceous rocks are of contincntal  origin:
most of the Upper Cretaccous rocks are marine.
Faults are generally uncommon. Each of the Henry
Mountains is a structural dome produced by the
injection of stocks and laccolithic masses. The
report includes geologic and structural maps of th~
region at a scale of about 1:125.000, and geologic
maps of Mount Hillers. of Mount Holmes and
Mount Ellsworth, and of Mount Ellen and Mount
Pennell, all ai the scale of 1:31,680. Vanadium- and
uranium-bearing minerals locally impregnate the
sandstone and replace fos.il plant remains in the
lower part of the Morrison formation of Jurassic
age on the cast side of the Henry Mountains.
Similar dcposits, some of which contain copper.
occur in the Shinarump conglomerate of Triassic
age in areas adjacent to this region. (Auth)

<293>
Huul, J.B.; Not given

New Mexico Uranium. Engineering
Mining Journal. 155(8), 96-99. (1954)

The report deals mainly with the uranium mining
and milling operations of the Anaconda Copper
Mining Company in the Grants district, New
Mexico. The Anaconda’s Section 9 mine, near
Grants, is in the Todilto limestone of Jurassic age,
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and the Jackpile mine. also an Anaconda propeity.
is in the Westwater Canyon member of the
Morrison formation of Jurassic age. The camotite
orcbody at the Jackpile mine s cut by a diabase
sill. (Auth)

<294>

Isachsen, Y.W.; AEC, Grand Junction.
co

Uranwum Deposits, Big Indian
Wash-Lisbon Valley Area, San Juan
County, Utah. Economic Geology. 49(7).
804; Geological Society of America
Bulletin, 65(12). 1267-1268. (1954)

Extensive bedded uranium deposi-  have been
discovered along the southwest limb of the Lisbon
Valley salt anticline. The major ore bodies arc
confined to the lower portion of the Tnassic Chinle
formation which unconformably overlies the
Permian Cutler formation. Arkosic. gray to black
sandstonc with intercalated lenses of gray-green
mudstonc and mudstone pebble conglomerate
contain uraninitc which has replaced carbonaceous
material and clcite cement. Locally. solid massey
of pure uraminite result from replacemént of
organic material. Montroseite occurs with uraminite
in the major deposits discovered 1o date.
Tyuyamunite frequently forms surface  coatings
along fractures. Thickness of ore in the area is
genenally sufficknt to permit mining with littke or
no waste rock. In several areas known to contain
ore bodics, the gray-green color of the lower Chinle
formation extends upwards into the overlying red
Chinle mudstones in the manner of an alteration
halo. About 100 feet bhencath the Chink ore
horizon are arkosic lenses in the Cutler formation
which contain. in some instances. low grade
uranium mineralization. The ore minerals.
carnotite and becquerclite. are disseminated in the
arkose with greatest concentration adjacent 1o
fractures. The oxidized state of these minerals
coupled with the concentration near fractures
suggests that the Cutler mineralization is due to
leaching from uraninite ore bodies in the Chinle
formatior. (Auth)

<295>

Stokes., W.L. (Ed.); Utah Geological and
Mineralogial Survey, Salt Lake City, UT
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Uranium Deposits and General Geology
of Southcastern Utah. Guidebook to the
Geology of Utah, No. 9. 115 pp. (1954)

The report s divided into several supplementary
parts. Two sections are devoted to the history of
the vanadium-uranium-radium industry on the
Colorado Platcau. In another section the uranium
mineralogy of the region is described: mineral
tables are included. The stratigraphy and structure
¢f the region are discussed separately and the
uramum deposits of the Thompson area. Grand
County, and the Big Indian Wash-Lisbon Valley
area. San Juan County. are described separately.
(Auth)

<296>

Stokes, W.L., and C.M. Mobley:

Univ=rsity of Utah, Salt Lake Cuty. UT:
USGS. Washington, DC

Geology and Uranium Deposits of the
Thompson Area, Grand County, Utah. In

Stokes,
General

W.L. (Ed),
Geology of
Guidebook to the Geology
Utah Geological Society,
(pp. 78-94). 115 pp. (1954)

Uranium Deposits and

Southeastern Utah:
of Uwah, No. 9.
Salt  lake City,

Uranium-vanadium deposits in the Thompson area
occur in  fluvial sandstones in the Salt Wash
member of the Morrison formation of Jurassic age.
Rocks in the area dip at low angles to tive northeast
away from the Sait Valley anticline. Carnotite and
tyuyamunite replace fossil plant material and are
disseminated in the surrounding sandstone.
Corvusite and a micaceous vanadium mineral are
disseminated in the sandstone aiso, but they do not
always occur with the uranium minerals. The
deposits may be tabula; or lenticular in shape. with
their long axes parallel to the bedding. or they may
be curved zones, called “rolls”, of mineralized
material that cross bedding plnes. The sandstone
enclosing most of the ore bodies is dominantly
light-gray 1o white rather than the uvsuai red, and
the mudstone interbedded with the sandstone near
the ore bodies is gray rather than the normal
red-brown. The ore appears to be confined mainly
to the thicker, more continuous sandstone lenses,
and the larger ore deposits are in the central part of
the ienses. (Auth}
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<297>

Isachsen. Y. W.: AEC. Grand Junction.
co

Ore Depcsits of the Big Indian

Wash-Lisbon Valley Area. In Stokes. W.L.
(Ed.). Uranium Deposits and General

Geology of Southeastern Utah: Guidebook
to the Geology of Utah, No. 9. Urah
Geological Society. Salt Lake City. (pp.

95-106). 115 pp. (i954)

Uranium deposits in the Big Indian Wash-Lisbon
Valley area arc mostly in the Chinle formation of
Triassic age. but small deposits occur in the Cutler
formation of Permian age. The uranium-producing
area is on the southwest flank of the faulted,
northwest-trending  Lisbon  Valley anticline. which
is probably a salt structure. In the deposits in the
Chinle formation, uraninite and montroseite
replzce calcite cement, and uraninite also replaces
coalified logs and carbonaceous debris. Pyrite is
fairly abundant. The deposits are all m the lower
part of the formation. sometimes directly on the
underlying Cutler formation. Ore does not follow
the host rock uniformly, nor does it follow primary
textures in  detail. Host rock lithologies include
siltstone. fine- to coarse-grained arkosic sandstone.
and conglomerate. The most favorable host rock is

gray-green fine- to coarse-grained arkosic
sandstone cemented with calcite. The deposits in
the Cutler formation consist of carnotite and
becquerelite  disseminated in  streaks. pods. and
patches in fluvial arkose lenses. (Auth)

<298>

Kaiser, E.P.; USGS. Washington, DC

Uraniferous Quartzite, Red Bluff

Prospect, Gila County, Arizona. USGS

Circular 137. 10 pp. (1951)

Radioactivity is present in two zones in the silty
upper part of the Dripping Spring quartzite of
Precambrian age at the Red Bluff prospect. Gila
County. Arizona. An unidentified uranium
mineral, possibly pitchblende, is rather evenly
disseminated through most of the rock in the
deposits, but black streaks and fractures within the
deposits contain a higher percentage of uranium.
Stratigraphic control of the radioactive 7zonmes is
indicated by the restriction of the zones 1o two



layers, cach about 20 feet thick. The rock in the
radioactive zones has been bleached and panly
recrystalized. The uranium deposits are epigencetic
and probably of hydrothermal onigin. (Auth)

<299>
Reyner. M.L.; AEC, Grand Junction. CO

Preliminary Report on Some Uranium
Deposits Along the West Side of the San
Rafa ] Sweil, Emery County, Utah.

RMO-673, 31 pp. (1950)

Twelve uranium deposits along the western flank of
the San Rafael Swell were examined. The deposits
are lenticular or tabular bodies of mineralized
sandstonc. conglomerate, or shalk, and all are near
the base of the Shinarump conglomerate of Tnassic
age. The uranium s intimatcly associated with
blebs and scams of asphalt, and with small bits of
carbonized wood. Brightly colored secondary
uranium minecrals are present at the outcrop. The
claims and groups of claims reported on are: Lene
Tree. Hard Pan, Daiton. Dexter, Wickiup, Dolly,
South Fork., Pay Day., Green Vein, Brown Throne
and Dirty Devil groups. and the Clifford Smith,
Hentz No. |, and Gardell Snow claims. (Auth)

<300>
Rogers. K.J.: AFEC. Grand Junction, CO

Reconnaissance of the Lower Chinle
Along the Colorado River Between the
Moab and Dewey PBridges, Grand County,
Utah. RME-70, 17 pp. (1954)

One small radioactivity anomal,; was located as a
result of a2 reconnaissance for uranium deposils in
the lower part of the Chinle formation of Traissic
age in an area north of Moab along the Colorado
River. The iower Chinic in this arca is apparently
unfavorable for the occurrence of uranium
deposits. (Auth)

<301>

Gchnabel, R.W.; USGS, Washington, DC

The Uranium Deposits of the United
States. USGS Mineral Investigations

Resource Appraisals Map MR 2. (1955)

The map shows the location of the morc important
uranium deposits in the United States. The deposits
arc classed by their geolugic environment. These
classes include the deposits in sandstone mainly on
the Colorado Platcau but also in South Dakota.
Wyoming. and other stales, deposits in phosphonie
in Flonda, South Carolina, and in the northwest,
deposits in lignite mainly in South Dakota. North
Dakota, and Wyoming. uranderous black shake
deposits mainly in Tennessee, Kentucky. Alabama.
and Georgia, placer deposits of monazite n the
southeastern United States and in idaho, and
deposits in igneous rocks, pegmatites. limestone.
and octher rocks. The geology of cach class of
occurrence is briefly summarized. (Auth)

<302>
Miller, R.D.; AEC, Salt Lake City, UT

Reconnaissance for Uranium in the
Huaalapei indian Reservation Area,
Moizcave and Coconino Counties, Arizona.
RME-2007, 18 pp. (1954}

The only known occurrence of uranium in the
Hualapai Indian Reservation is at the Ridenour
mine. The workings are in bicached finc-grained
sandstone members of the normally red Supai
formation of Permian age. Copper minerals occur
in a vein and breccia zone with pyrite and limonite.
Vein quartz is absent, and uranium and vanadium
are minor. Consolidated sedimentary rocks in the
area range in age from Cambrian to Permian.
Precambrian crystalline rocks are exposed in the
deeper canyons. Major faults are prominent. The
sedimentary rocks are ecither horizontal or gently
dipping. The Supai formation and the Hermit
shale. both of Permian age, appear to be the most
favorable host rocks in the area for uranium
deposits | calized by stratigraphic control. (Auth)

<303>

Moore. R.B., and KL.L.
of Mines. Washington, DC

Kithil: US Burcau

A Preliminary Report of Uranium,
Radivm, and Vanadium. US
Mines Bulletin 70, 101 pp. (1913)

Burcau of



Topis deussed n this report are: the qmotite
deposits  of Colorado and Uwah. the pilchblende
deposits of the world. the vanadium deposits in the
United States and Peru, methods of analvsis of ore.
mcthods of ore treatment. and uses of the metals.
Carnotite deposits  1n the Green River and
Thompsons districts in Uah. ard at Skull Creck.
Ceal Creek. and the Paradox Valley region in
Colorado are described. The deposits are
commonly associated with carbonaccous matenal
in sandstone beds. Variable quantities of vanagium
mincrals may be prevent. The deposits in  the
Paradox Vallkes region are in a lhght-coloreu
sandstone  of the McElmo formation {Mornson
formation) of Jurassic age. The most typical orc s
sandstone  impregnated with carnotite  and
containing small brown kidnevs of vanadium-rich
sandy clay. The deposits are invariably in pockets
and are aswsociated with gvpsum. carbonaccous
mateinnal. and ved. brown. bluc. and black
vanadium muncrals. Some of the minc workings are
desenibed as of 1912, The authors suggest that the
uranium was disseminated in the sandstone country
rock and h:is been concentrated in ore bodies by
the action of water. (Auth)

< MM

Muilenburg. G.A Missourni Geological

Survey and Water Resources. Jefferson
City. MO

Notes on Uranium. Missouri  Geological
Survey and Water Resources Information

Circular No. 5. 18 pp. {1949)

The circular briefly describes vra.ium minerals and
mcthods  of identifying them different types of
uranium deposits, and L;anium  occurrences  In
Missouri.  Only specimen  quantities of  Lranium
minecrals have been found in  Missouri.
Meta-torbernite has bewn found in a fireclay in
Franklin County. and camotite has been found on
a joint surface in limestone at a quarry near Stc.

Genevieve.  Several  other  localities are known.
{Auth)
<35>
Carithers, L.W.. and N.J. Clinton. AEC,

Grand Junction, CO

Uranium in Shoreline Sandstones of

Terrestrial and Marine Ornigin, Colorado
Phteau. In Proceedings of the

international Conference on the Peaceful
Uses of Atomic Encrgy. Vol 6. Geology of
Uranium and Thorium. held 1n Geneva,
Switzerland. August K-20. 1955, United
Nations. New York. (pp. 3%3-386). ¥25 pp.

(1956)

At Black Mea. Arvona. and in the San Juan
Basin of New Mexico. uramum mincrals occur n
sandstones dceposited in marginal manne or
ncar-shore  terrestrial  cnvironment n the Curtis
formation of Jurassw age and in some members of
the Mesaverde group of Late Cretaceous age. The
occurrences are assocrated with local facies changes
and with accumulations of carbonaceous material:
all are in or near regions of post-Cretaccous
tectonic disturbances. (Auth)

<IH>
Cater. F. W Jr: USGS. Washington. DC

Geology of the Bull Canyon Quadrangie,
Colorado. USGS Map GQ 33.(1954)

The map arca 15 underlain by sedimentary rocks
that range in age from Late Paleoroic to
Quaternary  cxcept in the northeastern part where
crystalline  Precambrian  rocks crop out along the
flanks of the Uncor -ahgre Platcau. Over most of
the region the sedimentary beds are flat Iving. but
in places they are disrupted by high-angle faults or
arc  folded into  northwest-trending  monoclines,
shallow svnclines. and strongly deveioped
antichnes.  The  uranum-vanadium  deposits  are
mostly restricted to the upper laver of sandstone
lenses in the Salt Wash member of the Morrison
formation of Jurassic age. The ore consists mainly
of sandstone impregnated with vranium- and
vanadium-bearing mincrals. but rnich concentrations
are abo associated with thin mudstone partings.
beds of mudstonc pebblies. and carbonized fossil
plant material. The ore bodies range from small
irrcgular masses that contain a few tons of ore to
large tabular masses contaiming many thousarnds of
tons: most ore bodics are refatively small and
contain only a few hundred tons. Margins of ore
bodies may be vaguely or sharply defined. lLavers
of ore lic essentially paraliel to the bedding: most of
the deposits occur in the thicker parts of sandstone
lenses and commonly near the base of the lenses.
The trend of the long direction of the deposits and
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the trend of the rolls in the sandstone are roughly
paraliel to the trend of the fossil logs in the
sandstonc and to the average or resultant dip of the
cross-bedding in the sandstone. (AuthXPAG)

<207>
Cater, F.W_, Jr; USGS, Washington, DC

Geology of the Gateway Quadrangle,
Colorado. USGS Map GQ 55. (1955)

The map area = underlain by sedimentary rocks
that range in age from Late Paleozoic to
Quaternary except in the northeastern part where
crystalline  Precambriar  rocks cres out along the
ilanks of the Uncompahgre Platcau. Over most of
the region the sedimentary beds are flat lying, but
in places they are disrupted by high-angle faults or
are folded into northwest-tzending  monoclines,
shallow synclines, and strongly developed
antclines. The vuranium-vanadium deposits  are
mostly restricted to the upper layer of sandstone
lenses in the Salt Wash member of the Morrison
formation of Jurassic age. The ore conmsists mainly
of sandstone impregnated with uranium- and
vanadium-bearing minerals, but rich concentrations
are also associated with thin mudstone partings,
beds of mudstone pubbles, and carbunized fossil
plam material. The ore bodies range from smal
irregular mass~s that contain a few tons of ore to
large tabular masses containing many thousands of
tons, most orc bouies arc relaively small and
contain only a few hundred tons. Margins of ore
bodies mav be vagrely or sharply defined. Layers
of orc lic essentially parallel to the bedding, most of
the deposits occur in the thicker parts of sandstone
lenses and commonly near the base of the lenses.
The trend of the long directicn of the deposits and
the trend of the rolls in the <indstone are roughly
peralicl 10 the trend of the fossil logs in the
sandsione ard to the average or resultant dip of the
cross-bedding in the sandstone. (Auth FAG)

<308>>

Cater, F.W., Jr.; USGS, Washington, DC

Geology of the Pine Mountain
Colorado. USGS Map GQ

60. (1955)

The map ares is underlain by sedimentary rocks

that range in age from Late Palecsoic 1o
Quaternary except in the northeastern part where
crystalline Precambrian rocks crop out along the
flanks of the Uncompahgre Platcau. Over most of
the region the sedimentary beds are flat iving. but
in places they are disrupted by high-angle faul's or
are folded into northwest-trending  monochnes.
shaliow synclines, and strongly developed
anticlines. The urnium-vanadium dcposits  are
mostly restricted 1o the upper layer of sandstonc
lenses in the Salt Wash member of the Morrion
formation of Jurassic age. The ore consists ma:nly
of sandstonc impregnated with uranium- and
vanadium-bearing minerals, but rich concentrations
are also associated with thin mudstone partings.
beds of mudstone pebbles, and carbonized fossil
plant material. The ore bodies range from small
irregular masses that contain a few tons of ore to
large tabular masses containing many thousands of
tons; most orc bodies are relatively small and
contain only a few hundred tons. Margins of ore
bodics may be vagucly or sharply defined. Layers
of ore lic essentially paralle) to the bedding; most of
the deposits accur in the thicker parts of sandstone
leuses and commonly necar the base of the lenses.
The trend of the long direction of the deposits and
the trend of the fossil logs in the sandstone and to
the average or resultant dip of the cross-bedding in
the sandstone. (Auth) PAG)

<309>

Chase, G.W. Oklahoma Geological
Survey, Norman, OK

Occurrence of Radioactive Material in
Sandstonc Lenses of Southwestern
Oklahoma. Oklahoma Geological Survey

Mineral Report No. 26. (1954)

Sandstone lenses of Permian age containing
radioactive bituminous matcrial occur focally
beneath a gray cross-bedded bituminous sand:tone
in the southem part of Jefferson and Cotion
Counties, Oklahoma. The sandstones are probably
near the base of the Garber sandstone. (Auth)

<3i0>

Coffin, R.C.;
Denver, CO

Colorado Geological Survey,

Radium, Uranium, and Vancdium



gt &

Deposits of Southwestern Colorado.
Coloradvo Geological Survey
231 pp. (1921)

Bulletin 16,

The paper is the report of a study of the camotite
region of southwestern Colorado includes
descriptions of several claims and groups of claims
within th: carnotite region. Scparate chapters are
devoted to  geography.  stratigraphy.  structure,
cconomic geolcgy of the carnotite deposits,
descriptich  of selected areaas. and miscellancous
economic matenass. Most of the carnotite deposits
occur in one of two zones in the lower half of the
McElmo formatron of Jurassic .age (redefined in
pant as the Morrison formation). The lower zone is
from 60 to 125 feet above the base of the
formation, and the more productive upper zonc is
from 275 to 325 feet above the base. The host rock
is generally a lightcolored massive cross-bedded
sandstone, and the ore is frequently underfain by
beds of cl.y. Carnotite usually imprognates the
sand-tonec and cements the sands grains, but it may
alsc replace fossil wood or fil! fractures and vugs.
The camotite deposits occur in the sandstone as
lenses, seams, and irregular pockets whose long
dimensions follow in gencral the bedding of the
sandstone. The deposits are irregular in plan.
Cylindnical masses of ore called “trees™ or “logs™
arc sometimes within the deposits. (AuthX PAG)

311>
Hall, R.B.; Not given

Recent Uranium Developments in the
Black Hills. Mines Magazine, 45(3). 60,
122-123. (1955)

The Black Hills is a relatively flat, domal »plift,
elliptical in shape, and trends northwesterly.
Crystailine Precambrian rocks are exposed in the
core, and sedimentary rocks of Cambrian to
Cretaceous age form a series of cuestas and
hogbacks around the core. In the Edgemont
district, Fall River County, South Dakota. the
regional dip is to the southwest; the regional dip is
imerrupted by two major south-plunging anticlines
and other minor structural features. Uranium
deposits in the Edgemont district, first discovered
in 1951, are for the most part confined to the Inyan
Kara group of Lower Cretaceous age. Most of the
deposit: and all of the major producing mines are
in areas where the rocks dip less than 5 degrees,
and they are often where there is a sharp change in

Jip. The Gould ore body. the largest producer in
the Black Hills. is in the basal part of the Fall River
sandstone, which. in the wicinity of the mine, 15 a
buff to brown. coarse- to very coarsc-grained
sandstonc. The prnincipal ore mincral.  camnolite,
occurs as imerstitial  fillings. It is thought that
iithologic controls combined with structural
controls were instrumental in localizing the ore
bodics. An clectrcal resistivity survey in ite dnlling
arca demonsirated that a resistivity anomaly «csists
over the ore body. Resisuivity techniques may be
successf! in delimiting favorable ground. (Auth)

312>

Hatfield. K.G..
Grand Junction, CO

and C.R. Maise: AEC,

Geologic Reconnmaissance of the Defiance

Uplift, Apache County, Arizona. RME-71.
14 pp. (1954)
A reconnaissance investigation for uranium

deposits in the Defiance uplift was concentrated on
the Chinle formation of Triassic age. No large
deposits were found. A number of mineralized
localities in the Chinle were associated with small
~oncretions and carbonized logs. The deposits are
surrounded by a zone in which the normal blue or
purple color has been altered to gray or
brownish-orange. Small cranivm deposits may
occur in formations other ithan the Chinle. The
Defiance uplift is a broad structural feature in
which formations thait ange in age from
Precambrian to Tertiary are exposed. (Auth)

<313>
Hess, F.L.; USGS. Washington, DC

Carnotite Near Green River, Utah. USGS
Bulletin 530-K, (pp. 161-164). (1913)

The camotite deposits near Green River occur in
coarse-grained, cross-bedded  sandstone of the
Flaming Gorge formation (redefined in part as the
Morrison formation) of Jurassic age. The camotite
impregnates the sandstone, coats fractures, and fills
small irregular cavities. The mineral i« associated
with 1ron oxide stains and abundant fossil plant
material. (Auth)



314>
Hes, F.L.; USGS, Washington, DC
Notes on the Vanadium Deposits Near

Placerville, Colorado. USGS Bulletia
530-K. (pp. 142-156). (1913)

The vanadium mincral roscoelite occurs in a
dark-colored finc-grained sandstone in the La Plata
formation (redefined in part as the Entrada
sandsto~e) of Jurassic age. The mineral locally
impregnates the sandstone at about the same
stratigraphic  horizon aiong scveral miles of
outcrop. The individual deposits are tabular and
have an outcrop length of as much as 700 feet.
Camotite is minor to roscoelite and occurs locally
along joints in the vanadium dcposits. Mariposite,
a green chromium mineral, 15  disseminated in
sandstone and nearly envelopes the vanadium
deposits. (Auth)

<315>
Hess, F.L.; USGS, Washington, DC

Uranium and Vanpadium. USGS Mincral
Resourcrs, 1912, Part 1, (pp. 1003-1007).
(1913)

The ceport is a brief study of the uranium and
vanadium industry of the United States and the
world in 1912 and a survey of the geology of
deposits of uranium and vanadium. The deposits
discussed are in  southwestern Colorado. Gilpin
County, Colorado. and several other minor
localities in the United States, and in Central
Europe. Englund, Australia. Sweden, Norway,
Portugal. France, Russia. East Africa, and
Madagascar. The uranium and vanadium minerals
in the deposits in southwestem Colorado occur as
interstitial fillings in sandstone. There are two types
of deposits: carnotite and roscoelite. The roscoelite
deposits  contain  a negligible percentage of
uranium. (Auth)

<316>
Stugard, F., Jr.. USGS, Washington, DC
Uranium Resources in the Silver

(Harrisburg) District, Washington
Caunty, Utsh. TEM-214, 33 pp. (1951)

Reef

102

Uranium deposits occur in the Silver Reef district
ncar Leeds. Utah i the Tecumseh sandstonc
member of the Chinic formation of Tnassic age.
The major structural feature of the area s the
northeast-trending and plunging Virgin  anticline.
which has been thrust-faulted and breached by
crosion. Hogbacks, or “resfs™ dipping as much as
36 degrees are developed on  resistant  sandstone
beds. The ore occurs in thinly-bedded and
cross-bedded fluviatiic lenses of shale and
sandstonc and is apparently associated with
carbonized plant materal. Vanadium-uranium ore
has been shipped from the Chloride Chief and
Silver Point Claims. The ore contains scveral times
as much vanadium as uranium, some copper. and
traces of silver. (AuthY MBW)

<317>
Not given; USGS, Washington, DC

Wamsutter (Red Desert) Area, Wyoming,
Progress Report. TEM-96A_ 2 pp. (1951)

The report concems the preliminary results of liek!
work done during 1949 on “the schroeckingerite
deposits at Lost Creck necar Wamsutter,
Sweetwater County. Wyoming. The

schroeckingenite occurs as a caliche deposit along a
fault zonc. The uranmum may have been derived
from uraniferous lignite cut by the fault zone at a
depth of about 500 feet. It is suggested that similar
deposits may occur along other fault zones that cut
uraniferous lignite. (Auth)

<318>
Stephens. J.G.; USGS, Washington, DC

Crooks Gap Area, Fremont
Wyoming. TEI490, (pp. 120-122); In
Geologic Investigations of Radioactive
Deposits, Semiannual Progress Report,
June 1 10 November 30, 1954, (pp.
120-122). (1954)

County,

In the Crooks Gap area, uranium occurs both in
the arkosic sandstones of the Wasaich formation of
Eocene age, and in ferruginous limesione and shale
of Cambrian age mainly along a thrusi-fault sone.
No ore-grade deposits have been discovered in the
Cambrian rocks. The Wasatch formation consists
of iron stained, coarsc arkose that coniains thin




lenses of carbonaccous sandy shale and mudsione,
and interbeds of gant-boulder conglomerate. The
uranium deposits are m the lower pan of the
formation and are associated with finegrained
carbonaceous beds and with red and

brownish-yellow iron stained sandstone.
Uranophane is the prncpal uranium minerai.
(Auth)

<319>

Stokes, W.L.. and D.A_. Phoenix; USGS,
Washington, DC

Geoiogy of the Egnar-Gypsum Valley
Area, San Miguel and Montrose

Counties, Colorado. USGS Oil and Gas
Investigation Preliminary Map 93  (with
text). (1948)

The stratigraphy and structure of the area are
duscribed. Exposed sedimentary rocks range in age
from Pennsylvanian to Quaternary; no igneous
rocks are present. Most of the Permian. Triassic,
and Jurassic rocks are of continental onigin. The
structural trend is northwest-southeast; the gentle
regional folding dates in part to Paleozoic time.

From south to north, the structures include the
Dolores  anticline, the Disappointment syncline,
and the Gypsum Valley anticine. The Dolores

anticline may be duc to the intrusion of salt, and
the Gypsum Valley anticline certainly is. The crest
of the Gypsum Valley anticline is extensively
faulted and collapsed. (Auth)

<20>

Stokes, W.L., R.T. Russell, R.P. Fischer,
and A.P. Butler, Jr.; USGS, Washington,
DC

Geologic Map of the Gateway Area, Mesma
County, Colorado, and the Adjoining
Part of Grand County, Utah. USGS
Strategic Minerals Investigations

Preliminary Map 3-173 (with text). (1945)

The vanadium-uranium deposits in  the Gateway
area are in a bench-forming sandstonc unit near the
top of the lower part of the Morrison formatiom of
Jurassic age. The sandstone in the deposits is partly
or wholly impregnated with carnotite and other
vanadium minerals, and some plant material is

nichly mineralized. vhe ore bodies are irregular in
shape. the larger ones arc tabular bodies that he
essentially  parallel to the bedding but cut the
bedding in detail. Locally the ore bodies have a
roughly cylindrical shape: thesc are calied rolls by
the miners. The rolls and the mineralized logs have
a northeasterly orientation. A belt in which the ore
bodies are relatively closely spaced trends
northwestward through the area. The deposits are
indicated on the map by spots. (Auth)

<320>

MAPPING, SURVEYING, AND
LOCATION OF DEPOSITS

320>

Stokes. W.L., R.T. Russell, R_P. Fischer.
and AP. Butler, Jr.: USGS. Washingtion.
DC

Geologic Map of the Gateway Area, Mem
County, Colorado, and the Adjoining
Part of Grand County, Utah. USGS
Strategic Minerals Investigations
Preliminary Map 3-173 (with text). (1945)

The vanadium-uranium dcposits in the Gateway
area are in a2 bench-forming sandstone unit near the
top of the lower part of the Morrison formatiom of
Jurassic age. The sandstone in the deposits is panly
or wholly impregnated with camotite and other
vanadium mincrals, and some plant material is
richly minenlized. The ore bodies arc irregular in
shape; the larger ones are tabular bodies that lie
essentially paraliel to the bedding but cut the
bedding in detail. Locally the ore bodies have a
roughly cylindrical shape; these are called rolls by
the miners. The rolls and the mineralized logs have
a northcasterly orientation. A b:It in which the ore
bodies are relatively closely spaced trends
northwestward through the area. The deposits are
indicated on the map by spots. (Auth)
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CHEMICAL ANALYSIS AND

GEOCHEMISTRY

<>

Tatsumoto, M., C.E. Hedge. and A.E ).
Engel; USGS, Denver, CO: \University of
California, La Jolla, CA

Potassium, Rubidium, Stroatium,

Thoriem, Ursnium, and the Ratio of

Surontiom 87 to Strontium 86 in Oceanic

Tholeiitic Basals. Science. S0, 886-888.
(1965. November)

The average concentrations of potassium,
rubidium, strontium, thorium, and uranium in
octanic tholeiitic basalt are {in parts per million)
potassium, 1400; rubidium, 1.2: strontium, 120,
thorium 0.2. and uranium, 0.l. The ratio of
strontium 87 to strontium 86 is about 0.702, that of
potassium to uramum is 4 X IXEH4). and
thorium to uranium s 1.8 These amounts of
potassium. thotium. uranium, and radiogenic
steontium 87 are less than in  other common
igneous  rocks. The ratios of thorum to uranium
and strontium 87 to strontium 86 suggest thal the
source region of the oceanic tholeiites was
differentiated  from the original mantle marterial
some time n the geologic past. (Auth)

<N

Ritchie, J.C., and G.L. Plummer;
University of Georgia. Department of
Botany, Athens, GA

Natursl Gamma Radistion
and East Centra)l Ceorgia.
Georgia Academy of Science, 27(4),
173-194. (1969, September)

in Northeast
Bulletin of the

Soil samples from nornheastern and east central

Georgia contained thorium. uranium, potassium,
beryllium 7. cesium 137, ruthenium 106, cerium
144, antimony 125, =zirconium, niobium 95 and

105

mangancse 54. Thormm concenuations ranged
from 3 10 70 ppm with an avrage concentrativs: of
IS8 ppm. Uranivm cocentrations vaned from | to
10 ppm with an average of 3.7 ppm. The average
thorium to urantum ratio was 43:1. Towl
potassium ranged from non deteciable lkevels to 4.8
percent with an average of 1.08 percent.
Distribution of thorum, uranmum and potassium
followed broad geologic patterns. Concentrations
of these ciements were ‘owest in the sandy materials
of the Coastal Plain and highest in the bask
ignecous metamorphic material of the Piedmont.
Distribution of thorum. uranum and potassium in
four soil series was best related to geologc parent
material. The Piedmont soils, Appling. Madison
and Cecil had higher concentrations thain sandy
Norfolk soils of the Coastal Plain. A high
corrclation  (r=088) was found between acral
gamma radicactivity and dose rates indicating that
gamma acroradicactivity maps can be used to

delincate arcas with different background
radntion. (RRB)

<323>

Rogers., J.J.W.. J.AS. Adams. and B.
Catlin:  Rice University, Department of

Geology. Houston, TX

Distribution of Thorium, Uranium, and
Potassium in Three Cores from the
Conway Granite, New Hampshire, USA.

American Journal of Science, 263,
817-822. (1965)

Thoriuta, uranium, and polassium concentrations
have been measured in 1051 samples from three
cores with a total length of 2700 feet in the Conway
granite of New Hampshire. Thorium and
potassium  concentrations are  generally  uniform
and probably represent a  primary  distribution
developed during crystallization of the batholith.
Uranium, however, is clearly less abundant in
surface and near-surface rocks than at depth and
has presumably been leached during weathering.
These results cast some doubt on the use of outcrop
samples for the determination of total radioactivity
of kzra= volumes of rock. (Auth)

<324>

Baranov, V.1, and L.A. Khristianova:
Vernadskii Institute of Geochemistry and
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R ST LY

Analytical Chemistry. Academy of
Saences, Moscow, USSR

Radioactivity of Ocean Deposits.
Chemistry of the Earth’s Crust, 1. 425432
(1966)

The mechanism of penctration of radioactive
clements into manne sediments s cxplained by
radiochemical studies and granulmetric analysis of
te.rigenous. biogenic, and  polygenc  sediments.
Determinations were made of uranium, sodium,
ionium, radium, and also iron, mangencse,
authigenous Si02. calkcium carbonate, and organic
carbon, which can act as coprecipitators of
radioisotopes or as indiators of their path of
penctration. Concentrations of these clements
except uranium, scem to be determined by the
granulometric composiiion of the scdiments and
uranium penetration by the mode of occurrence.
(PAG)

<325>

Gladney, ES.. J.W. Owens, and J.W.
Stamner; Los Alamos Scientific
Laboratory. Los Alamos, NM

Determination of Uranium in Natural
Waters by Neutron Activation Analysis.
Analytical Chemistry, 48, 973-975. (i976,
June)

A rapid procedure has been developed for the
mreasurement of uranium in natural waters using
thermal neutron activation and anion-exchange
scparation of radio-uranium from ethanol; HCl
solvent mixtures. Detection limits of 0.05 ppb have
been achieved with analytical precisions of plus or
minus> 10-30%. Results of uranium analyses by this
procedure and by fluorometry are compared for
natural water samples from Alaska and New
Mexico. (Auth)

<326>

Coles, D.G., J.W.T. Meadows, and C.L.
Lindeken; University of California,

Lawrence Livermore Laboratory,

Radiochemistry Division, Livermore, CA;
University of California, Lawrence

Livermore Laboratory, Hazards Control
Department, Livermore, CA

106

The Direct Measurement of ppm Levels
of Uranium in Soils Using
Higl. Resolation Ge(Li) Gamuna-Ray
Spectroscopy. The Science of the Tetal
Environment. 3, 171-179. (1976. March)

The direct determmation of uranium 238 in vanous
soil samples was dJone by measunng the 633 keV
transition from the decay of the first daugleer
thorium 234. Potential ermors resultimg from the
chemical non-cquilibrium of vramum 238 with its
daughters are thus avoided. The method sensitivity
is 1 ppm compared to the 35 ppm obtainablc by
cmploying the [001keV gamma may. A Gelly)
gamma-ray spectrometer is the oanly analytical tool
required. Examples are offered that demonstrate
the usefulness of the technique for routine.
incxpensive environmental monitoring of uranium.
The technique also has the capability of providing
information on the vuranium 238 uranum 235
isotopic ratio. \uth)

<RN7T>

Ritchie, J.C.. P.H. Hawks. and J.R.
McHenry; US Department of Agriculture,
Sedimentation Laboratory, Oxford. MS

Thorium, Uranium, and Potassium in
Upper Cretaceous, Paleocene and Eoceme
Sediments of the Little Tallahstchie River

Watershed in Northern Mississippi.
Southeastern Geology. 14, 221-232. (1972,
December)

Gamma-ray spectrometric  analyses were made of
129 samples collected from outcrops of ten geologic
formations in north Mississippi. Thorium, uranium
and potassium<40 concentrations were determined.
Thorium concentrations ranged from 09 w0 299
ppm, uranium from 0.3 to 109 ppm and potassium
from nondctectable to 2.43 percent. Low
concentrations of these clements were found in the
sands of Kosciusko and Meridian Formations
(Upper Cretaceous). Concentzations were three to
five times greater in the fine-textured formations.
(Auth)

<328>

Dyck, W.; Canada Geological Survey,
Otiawa, Ontario, Canada



Geockemistry Applied to Uranmum
Exploration. Canadian Mining Journal.
96(4), 58-62. (1975. Apnl)

The main radiochemical and geochemical principles
that cnabic detection of urznium in the narural
envircnment  arc  descnibed in the report.  The
detection methods of helium tracers. track-etch
technique, well water surveys. and

hvdrogeochemical analyses are presented. (PAG)

<329>

Larsen. E.S.. ard D. Gottfried: USGS.
Washington, DC

Uanium and Thormum in Selected Saites
of lgncous Rocks. Amecrican Journal of
Science. 258-A. 151-169. (1960)

The uranium and thonum contents of 199 igneous
rocks from a variety of petrographic provinces Is
summarized. Data are given for the Mesozoic
aalc-alkalic batho:‘ths of the westem United States.
volcanic and hypabysial rocks of the tholeitic
magma type from Hawaii and Virginia, and
cffusive  calc-alkalic. alkalic. and subsilic-alkalic
rocks from the western United States and Hawaii.
The batholitic rocks show an increase of both
uranium and thorium from gaboro to quartz -
monzonite and granitc. The more extreme
differentiates. chicfly muscovite - quartz
monzonites, contain considerably less uranium and
thorium than the quartz monzonites and granites,
although the Th U rtios are nearly the same. The
volcanic and hypabyssal rocks show a simifar
increase in both thorium and uranium toward the
more felsic members. The alkali basalts of the
Honolulu volaanic serics show an  anomalous
decrease in uranium and thorium toward the right
on a variation diagram. The data show no
increasing loss of uranium relative to thorium from
the magma during the later stages of crystallization.
(AuthXPAG)

<330>
Judson, S., and J.K. Osmond. University
of Wisconsin, Department of Geology.

Madison, W]

Radioactivity in Ground and Surface
Water. American Journal of Science, 253.

107

104-116. (1955)

Values for the uranium content and total
radicactivity of some underground and surface
waters arc presented for samples from 77 localities,
largely in the United States. The uranium coatent
for these samples ranges between 0.02 ppdb and 460
ppd. The uranium content and total radioactivity
of water from camotitc-bearing beds in the Grand
Junction, Colorado area are spectacularly high
when conrasted with values for water from
non-mincralized beds. Uranium content arnd fotal
radioactivity was determined from residues
oblained by cvaporation of water samples. Tac
total radicacivity of these residues s shown to
change through time. (Auth)

<331>

Bate. G.L... and J.R. Huizenga: Argonne
National Laboratory. Argonne. Il

Abundances of Ruthenium, Osmium and
Uranium in Some Cosmic and Terrestrial
Sources. Geochimica et Cosmochimica
Acia, 27, 345-360. (1963)

Determinations of ruthenium and osmium in ten
chondntes by neutron activation analysis give
average concentrations of 089 X IXE-6)g Rug
meteorite and 091 X INE-6)g Os g meteorite.
With proper assumptions these values kead in tum
to cosmic aoundance: (per I(E+6) atoms) of 1.3
for Ru and 0.73 for Os. The averages cited include
Ru and Os concenintions for a carbomaccous
chondrite, which. though below average. fall within
the range of concentrations found for the
non-<carbonaccous chondrites. The isotopic ratio Os
184 Os 190 for osmium in meteorites agrees with
that in terrestrial material to about | percent,
within  the limits of expenimental error. The
experimental  uncertainty in  determining the ratio
Ru 96 Ru 102 is greater. and as a consequence the
agreement of Ru 96 Ru 102 for ruthenum in
meteorite  and terrestrial  sources cannot  be
established 1o much better than 2-3 percent. With
these limits of experimental accuracy. no conclusive
cvidence (or anomalous isotopic composition of
ruthenium or osmium has been found in the
samples analysed in this work. Two achondrites. a
tektite and several terrestrial samples are found to
have ruthenium and osmium concentrations 2-3
orders of magnitude below those in chondrites,
giving cvidence of the marked depletion of these
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clements in  differentiated  siliate  matter.  For
samples in which the uranium concentration
approaches that of ruthenium, the corrections
necessary to account for fission-produced
ruthenium permit  incidentally the measurement of
the uranium present. Uranium concentrations
deterruned in this manner are reported [ a few
sampies including the standard rocks G-I and W-I.
(AuihXPAG)

33>
Lopatkina, A.P.; Not given

Characteristics of Migration of Uranium
in the Natural Waters of Humid Regions
and Their Use ir the Determimation of the
Geochemical Backgroand foc Uraasm.
Geochemistry Interna-ional, 788-795.

(1964) :

Compilation of analytical data indicates consistent
relationships cmong content of U in waters, total
salinity of waters, and content of U m rocks
through which the waters are flowing. The
relationships hold only for humid climates and do
not apply to areas of abundant evaporites or other
anomalous rock types. Quantitative relations
between U and total salinity and VJ and HCO3. are
useful in interpreting radiogeochemical data. (PT)

<333>

Holland, H.D.. and J.L. Kulp;
University, Lamont Geological
Observatory, Palisades, NY

The Transport and Deposition of

Uranium, Jonium and Radium in Rivers,
Ocesns and Ocean Sediments. Geochimica
et Cosmochimica Acta, 5(3), 197-213.

(1954, May)

Columbia

The important factors controlling the concentration
of the radioclements in the oceans are the influx,
the rate of radioactive decay, a~] the rate at which
the radioclements are removed by sedimentation.
With such dats as are available for the
concentration of uranium and radium in ocean
water, their rates of influx, and their rates of
deposition, it is possible to estimate the
concentration of ionium in sea water and the
amount of ionium annually tmansported into the

108

oceans. It may be further concluded that in the
geochemistry of uranum, influx and depositivn i
shallow water are of major importance whike in the
case of ionum, mflux and deecp water deposition
secem most important and in the case of radium. the
production by radicactive decay of ionum. the
disintegration of radum itself, and decp water
deposition arc important factors. fonum is not in
equilibrium with uranum n ocean water. (Auth)

<3%>

Harriss, R.C.. and J.AS. Adams. Rice

University, Department of Geology.
Houston, TX

Geochemical and Minerslogical Studies
on the Weathering of Granmitic Rocks.
American Journal of Science, 264,

146-173. (1966, Febnuary)

Chemical, mineralogical. and autoradiogr2phic
techniques have been applied to the study of five
weathering  profiles developed on  granite  rocks.
Two profiles from the Tishomingo granite,
Oklahoma, two profiles from the Mount Scott
granite, Oklahoma, and a single profik from the
Elberton granodiorite. Gen' ., were investigated.
The relative mmnerai stabilities in the three granites
under investigation generally follow the expected
sequence: plagioclase feldspar, biotite, potassium
feldspar. quartz, from least to most stable
respectively. This  relative  stability sequence is
consistently observed regardless of climatic and’or
local physiochemical variations. Kaolinite s the
predominant clay mineral present in the Elberton
profile from Georgia. lllite and kaolinite are buth
present as major constituents in the four Oklahoma
profiles. The largest physical and chemical changes
occur in the ‘transition from the C-horizon
(weathered rock) to the B-horizon (soil).
Mineralogy is the predominant factor controlling
the relative mobility of calcium, sodium.
potassium, rubidiura, and thorium during
weathering. Calcium and sodium arc concentrated
in the plagioclase feldspars and mafic minerals and
are released and mobilized during the carly stages
of weathering. Potassium and rubidium are
concentrated in the relatively stable orthoclase
feldspars and thorium in the resistate minerals.
These three clements arc mobilized only in the
intermediate and final siages of weathering.
Lithium, copper, manganese, and zinc arc generally
enriched in the soil portion of the weathered mantle



as a result of adsorption and surface exchange with
clay mincrals. Stability diagrams indicate that the
natural surface waters of eastventral Georgia are in
equilibrium with kaolinite. the major clay mineral
present in the soil. In contrast, the surfaw. waters
of southern Okhhoma are in  equilibrium with
kaolinite and monimorillonite but not illite which
iIs a2 major constituent of the Oklahoma soils.
Combined ficdd and theoretikal evidence indicates
that the Georgia soils have reached maturity and
are probably the result of extensive weathering
carly in the postglacial period. The Oklahoma soils
are very immature and arc presently undergoing
active alteration. (Auth)

<335>

Heer, K.S.; Australian National
University, Depaniment of Geophysics,
Canberna. Australia

Uranium, Thorium and Potassium in
Eclogitic Rocks. Geochimica et
Cosmcrhimica Acta, 27, 849-860. (1963)

Radiometric determinations of Th, U, and K, in 6
eclogites from mctamorphic cnvironments. and n
13 eclogitic rocks from volcanic environments are
given. Good agreement s foand between
radiometrically determined  potassium  contents.
The most important conclusions made from this
study are: (a) the Th U ntio in eclogitic rocks is
comparable to tholeiitic basalts of orogenic type:
(b) eclogites are derived from the upper portion of
the mantle; (c) the data indicate a more complex
history of formation of the examined eclogites from
metamorphic environments as compared with those
from volcanic environments. (Auth)

<336>

Leonova, L.L., and O.S. Renne;

Vernadskii Institute of Geochemistry and
Analytical Chemistry, Academy of

Sciences, Moscow, USSR

Distribution of Uranium, Thorium and
Potassium in Homogeneous Granites.
Geochemistry International, 775-781.
(1964)

The concentrations of uranium, thorium and
potassium in the Khantaus intrusive granite are
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uniformly distributed throughout the massif. Fifty
percent of the total uranium and 36¢; of the
thorium is in the cssential mincrals. about 20c¢ of
the fotal uranium and thorium s in the dark
mincrals. The remainder s o the acocessory
mincrals of which uranothorite is the only
important concentrator of thorium. (DRW)

<337>

Smith, W.L.. M.L. Franck. and A M.
Sherwood: USGS. Washington. DC

Uranium and Thorium i the Accessory
Allanite of Igneous Rocks. American
Mineralogist, 42, 367-378. (1957)

Accessory aflanite was scparated from
pnancrocrystalline igncous rocks and its  optical
propertics and radioactive components were
compared. The indices of refraction of these
allanite samples are higher than those from the
pegmatites that are usually described In  geologic
literature. The birefringence was found to range
from 0015 to 0.02(. the alpha-index of refraction
from 1.690 10 1.775. The allanite content ranges
from 0.005 to 0.25 percent by weight in the rocks
studied. The mincral 15 confined largely to the more
siliccous phanerites. The uranium content is highest
in the allamic from the granites sampled. ranging
from 0.35 to 2.33 percent. Allanite was found to be
otherwise of exceptionally uniform composition.
(Auth) i

<3318>

Pliler. R.. and J.A.S. Adams; Rice
University, Department of Geology.
Houston, TX

The Distribution of Thorium and

Ursnium in a Pennsylvanian Weathering
Profile. Geochimica et Cosmochimica

Acta. 26, 1137-1146. (1962)

Fleven samples representing a  pre-Pennsylvaniar
weatheriag profile on the Boulder Creck
granodiorite necar Boulder, Colorado, have been
analysed for thorium and uranium by gamma-ny
speci,onitric and chemical methods. In an effont
to deternvine the possible sites of thorium and
uranium i these samples, a study of their
leachability in hot 2 N hydrochloric acid was
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undertaken. The fresh granodionte was found (o
contain 9.3 ppm thorium and 2.5 ppm uranium.
The first stages of weathering resulted in an
apparent removal of 25 per cent of the thorium and
60 per cent of the uranium present in the onginal
granodiorite. The leaching study of the fresh
granodioritc demonstrated that as much as 90 per
cent of the thorium and 60 per cent of the uranium
could be removed by an acd leach solution. This
scems to indicate that most of the thonum and
uranium in the fresh rock is situated in acd soluble
minerals or in interstitial matenals. Afte; the initial
drop of the concentration in the lowest part of the
weathcred mantle, the total uranium and thorium
content of the weathered rocX increases by a
factory of at least 4 in the uppermost.
most-weathered rock material. Leaching studies of
the weathered rock indicate that uranium is present
largely in the primary resistates. such as zircon,
xenolime. and apatite, and thonum occurs mainly
in or on clays or in the secondary

resistates-minerals  formed during  weathering.
(Auth)

<339>

Rogers. J.J.W.. and K.A. Richardson;
Rice University. Department of Geology.
Houston, TX )

Thorum and Umnium Contents of Some
Sandstones. Geachinica et Cosmochimica
Acta. 28, 2005-2011. (1964, July)

Average values have been obtained by gamma-ray
spectrometry for the thoriuin and uranium contents
of somc orthoquartzites and graywackes. The
Atoka and Jackfork quartz sandstones of western
Arkansas average approximately 4 ppm thorium
and | ppm uranium. The Umpqua and Tyec
graywackes of western Oregon averge

approximately 7 ppm thorium and 2 ppm uranium.
Weighted average concentration: for all sandstones
are 5.5 ppm thorium and 1.7 uranium. Much of the
radioactivity, particularly in the graywackes, is
carried by heavy minerals such as biotite and
zircon. The average concentrations in sand-sized
material are, therefore, lower and may be estimated
as 3 ppm thorium and | ppm uranium. Sand-sized
quartz and othe: minerals deposited in hydraulic
equilibrium probably have average concentrations
in the neightorhood of those of the A'oka and
Jackfork orthoquartzites, namely: 4 ppm thorium
and | ppm uranium. (Auth)

<340>

Bivens. H.M.. G W. Smith DH. Jecnsen.
E.L. Jacobs. and L._G. Rice: Sanda
Laboratorics. Albuquerque, NM

Pulsed Newtron Uraninm Borchole

Dicaway. CONF-760316-1; In
Proceedings of 3 Symposiam oa

Exploration of Urasium Ore Deposits,
heid in Vienma, Awstrin, March 29-April 2,
1976. International Atomic Encrgy  Agency
Publications. Vienna. Austra. (pp.

745-755). 806 pp.: SAND 75-5991. 16 pp.:
1AEA-SM 208-48. (pp. 745-755). 806 »pp.
(1976)

Both prompt fission ncutrons and delayed fission
neutrons can be used for logging uranium
borcholes. The paper descnibes a2 uranium logging
system. using a pulsed ncutron gencrator. which
detects and assays uranium by the measurement of
prompt fission ncutrons. The system develpment
began with a faasibility study which included
experimental measurements in uramum fest pits at
Grand Junction, Colorade. and computer
cakulations of the cpithermal ncutron return in the
presence of uranum. A Monte Carlo ncutron
transport code and a 21 group. onc-dimension,
time-dependent. discrete-ordinates ncutron
transport code have been used to cakulate the
cffects of borchule gecometry and rock  matnx
paramcters on the cpithermal neutron dcaway.
Some experimental and  analytial rewlts  are
described. A prototype logging probe, 70 mm in
diameter, was built and ficld cvaluation began in
January 1976. Thc physical and opcrational
characteristics of the probe 3and the uphole
cquipment are described. Some logging results are
shown which werc obtained in an arca in which
disequilibrium is known to exist. Although the field
experience with the probe has been brief, the results
have been significant. The, imply that a rclatively
accurate assay of low-grade uranium ore can be
obtained with this method rrovided that proper
calibration factors are determined. and a ncutron
output of about INE+I0) n's is used. A neutron
tube is being developed for uranium jogging that
will gencrate J(E+10) n's when operated at 100
pulses per second. (Auth)

<341>



Brodzinski. R.L.. and N.A. Wogman;

Battelle, Pacific Northwest Laboratories.
Richland. WA

Californium-252 IN SITU Activation and
Photon Detection Techniques for

Uranium Ore Deposut Evaluation.

CONF-760316. In Proceedings of a

Symposium on Exploration of Uranium
Ore Decpostts. held in Vienna, Austria.
March 29-April 2, 1976. Intcrnational

Atomic Energy Azency Publications,

Vieana. Austria, (pp. 757-763). 806 pp..
IAEA-SM-208 S0. (pp. 757-763). 806 pp.:

BNWL-SA-5561. 11 pp. (1976. March)

Four different techniques arc cvaluated for
borchole analysis of uranum and thonum ores.
Mc. .ods involving detection of fission product
photons following Cf 252 activation. detection of
low cnergy uranium and thorium gamma-rays.
direct measurement of the 1001 keV photon from
Pa 234, a progeny of U 238 and iotlopic excitation
X-ray fluorescence spectroscopy arc cvaluated. The
first two technigues are found too unsuitable for
most low grade ores. The third is found 10 be
suitable for the iIn situ analysis of uranium ores
only, and the fourth method is shown to bec a
superior, cost cffective method for both uranium
and thorium ore analysis. {Auth)

<342>

DSilva, A, and V_A. Fassel. ERDA,

Ames Laboratory, Ames, 1A; lowa Sitate
University, Lyepartment of Chemistry,
Ames, |A

Direct Determination of Uranium Ores by
an X-Ray Excited Optical Luminescence
Techaique. IS-M-47, 4 pp. (1976)

X-ray excited optical Juminescence (XEOL) has
emerged as a highly sensitive analytical technique
for the determination of trace level rare carth
impurities in nuclcar materials, high purity rare
carth oxides. and impurities in rare gases. This
communication discusses the application of this
technique 1o the direct determination of uranium in
ores. (Auth)

<W3>

Murray, E.G.. and J.AS. Adams: Rice
University, Houston, TX

Thorium, Uranium and Potassium in
Some Sands:ones. Geochimica et

Cosmochimica Acta. 13. 260-269. (1958)

Thorium. umnium. and potassium concentrations
have been  determined in nmincteen  sands  and
sandstones by gamma-ray spectrometry.

fluorometric uranium analysis, and alpha-counting.
The samples were selected so that both common
and extreme thonum and uranium ratios would be
reoresented. The average and nearly uniform values
tound in orthoguanzitic. clay-free sands  were
potassium (064 plus or minus 0.04 percent).
thorium (1.7 plus or mimus 0.1 ppm). and uranium
(045 plus or minus 0.05 ppm). giving 3 Th U ratio
of 38 plus or minus 0.8. The Th U ratio found is
very ncar to that of average igneous rocks and may
represent  an  independent  determination  of  the
average crustal Th U ratie. Heavy mincral
separations on some of the ordinary sands indicate
that very little of the thonum, urnium and
potassium in a common sand is associated with the
heavy detrital grains. Neglecting a  very  minor
feldspar content. the radioactivity of the common
sandstones studicd is contained almost cntircly in
the quartz. where it appears to bhe largely related to
microscopic  and  submicroscopic  inclusions.  The
hcavy detrital mincrals do not hegin to affect the
Th U ratio or concentration ratios unfil they occus
in large quantities as in  placer sands. Within
experimental crror. thc modern  beach  sands
studied were in  rdioactive cquilibnum.  Thew
preiiminary data provide some indcpendent  and
cxperimental comparisons for the average thorum
and uranium content of sandstones calculated from
geochemical balances. The data arc also helpful in
constructing modcls of the changes in thorium and
uranium ratios that might bc observed iIn moving
from a beach line through shallow water scediments
to deep-water sediments. (Auth)

<34>

Ahrens, 1L.H.: University of Capc Town,
Department  of (Geochemistry, Capc Town,
South Africa

Some Observations on the Uranium and
Thorium Distributions n Accessory

Zircon from Granitic Rocks. Geochimica
et Cosmochimica Acta, 29, T711-716. (1965,




January)

The uranium and thorium distribitions in
seventy-two  specumens  of accessory  zircon  from
granitic rocks have been examined. Frequency

distributions of both clements are positively skewed
and the distributions approximated lognormality.
The dispersion of the thorium concentration is
distinclly greater than that of uranium: ionic radii
differences may be the cause. The ratio Th U is
also positively skewed and whereas the average
ratio is 047, the modal (most frequent) value is
0.35. Though not well-developed there appears to
be a distinct correlation between uranium and
thorium in the zircon under consideration. (Auth)

<3452

Heier. K.S.. and J.AS. Adams:
National University. Department of
Geophysics, Canberra, Australia; Rice
University, Department of Geology.
Houston, TX

Australian

Concentration of Radioactive Elements in
Deep Crustal Material. Geochimica et
Cosmochimica Acta. 29, 53-61. (1965,
January)

Th, U and K have been determined in paragneisses
of different metamorphic grade. Both Th and U
concentrations arc lower in granulite facies rocks
than in more low-grade metamorphic rocks of
cquivalent nature. Thus geological processes
operating in the crust must result in an upward
concentration of these clements. The Th. U raiio of
the paragneisses shows a widely variation which is
related to the oxidation of U. Some evidence exists

for a decrease of the Th:U ratios with
metamorphic grade. (Auth)

<346>

Rogers, J.J.W., and P.C. Ragland; Rice
University, Department of Geology,

Houston, TX

Variation of Thorium and Uranium in
Selected Granitic Rocks. Geochimica et

Cosmochimica Acta, 25, 99-109. (1961)

A selected suite of granitic rocks representing both
individual differentiation sequences and a broad
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sampling of granites from North Amerca have
been  analysed for thorium. uranium. and
potassium by gamma-ray, spectrometry. In the
White Mountain and Olivenian seriecs of New
Hampshire both the thornum and uranium contents
and the Th U ratio tend to increase with igncous
evolution. In the Southern California batholith the
thorium and uranium contents increase duning
differentiation. but the Th U ratio s constant. The
general tendency for the Th U ratio to increase
with petrogenctic cvolution is shown by a
comparison of the Th U ratio with the ratio of
potassium feldspar to plagioclase for a broad
sampling of granitic rocks. This increase is
probably caused by oxidation dunng magmatic
differentiation. (Auth)

<HT>

Pliler, R, and J.A.S. Adams: Rice
University, Department of Geology.
Houston, TX

The Distribution of Thorium, Uranium,
and Potassium in the Mancos Shale.
Geochimica et Cosmochimica Acta, 26,
H15-1135. (1962)

Over 135 sampiles of the upper Cretaccous Mancos
shale have been analyzed for uranium, thorium,
and potassium by chemical and radiometric means.
These samples were collected from 16 localities in
Colorado. Utah, Arizona, and New Mexico. The
average concentrations found in the Mancos shale
samples are 10.2 ppm thorium, 3.7 ppm uranium.
and 1.9 percent potassium as metal. The average
Th: U ratio is 3.I. For the most part, the variations
in the thorium., uranium and potassium
concentrations are gradual and take place over
large distances. Thorium, Th U ratio and
potassium tend 10 decrease and urapium tends lo
increase with distance from the upper Cretaceous
shoreline. The K:Th ratio in the shale, including
sandy intertongues, shows remarkedly little
variation on a regional basis. Laboratory studies
indicaie that the uranium in the Mancos shale is
present largely in the fine-grained primary resistate
minerals, and the thorium occurs in the
fine-grained secondary resistates or fixed in or on
clays. (Auth)

<348>



Miller, D.S.. and J.L.
University, Lamont Geological
Observatory, Palisades. NY

Kulp: Columbia

Isotopic Study of Some Colorado Plateau
Ores. Economic Geology. 53(8). 937-948.
(1958, December)

A number of sclected uramum ore speamens from
several localities have been analyzed for uranum
and lead in both pitchbiende and galena phases by
isotope dilution techniques and the lead isotopic
abundance determined. It is shown that the
hypothesis of hydrothermal deposition of uranium
accompanied by old rndiogenic lead from the
basement at onc time aboui 60 my. ago does not
satisfy the isotopic data. A ncw hypothesis s
presented  which requires Jocal sources with  high
UTh and U Pb ratios. variable radon leakage.
suitable ground water movement, and deposition at
the site of H2S production at low temperature.
This hypothesis can explain the age discordances
and the lead isolope abundances in galena. It is
possible from the isotopic data 1o have all
deposition occurring within  the last five million
years but it does not preclude other periods of
deposition such as in Laramide tune. The isotopic
ages arc apparcnt ages only and bear no direct
relation to the tme of deposition. The isotopic
ratios, however. provide information which may be
used to restrict theories of origin. (Auth)

<M9>

Foyn, E.. B. Karlik, H. Pettersson., and E.
Rona; Borno Station, Sweden

Radioactivity of Sea Water. Nature, 143,

275-276. (1939, January)

The radioactive clements of uranium, radium. and
thorium have been measured in sea water. Uranium
was measured by its Nuorescence in beads of
sodium fluoride cxcited with ultra-violet radiation.
Results showed that uranium s a constant
component of sca water. vatying in proportion with
the total salinity. Radium. more difficult (o
measure. was precipitated  as  sulfate  but  results
varied duc to an unknown factor. Thorium was
precipitated  using ammonia and ferric chloride
added to large quantities of sea water, to which
ammonium chloride had been previously added.
(PAG)
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<350>

Smith. A.R.. and H.A. Wollkenberg:

University of California. Lawrence

Berkeley Laboratory. Berkeley, CA
Geology and Natural Terrestrial Dose

Rates. In Mclaughln. J.E. (Ed.).

Workshop on Naiural Radiation

Environment. held in New York City,

March, 1972, (pp. 8-11). 80 pp.:

HASL-269. (pp. 8-11). 80 pp. (1972,

August)

The natural terrestral gamma radioactivity s due
mainly to the umnum. thorium. and potassium
contents of the rock and soil. The west to cast
iKrease in  radicatnity in  the Sierra  Nevada
batholith matches an increasing K20 Si02 natio,
which suggests emplacement of magmas of
increasing  alkalinity. With the exception of the
carbonate rocks. potassium and thorium
individually contribute more to the toial natural
gamma-ray dosc rate than docs uranium. (PAG)

<3¥51>

Anspaugh. L.R.. P.1. Phelps. G.W.
Huckaby. P.H. Gudiksen. and C.1..
Lindcken: University of California,
Lawrence Livermore Laboratory.
Bio-Medicz] Division. Livermore. CA:
University of California. Lawrence

Livermore laboratory. Hasards Control
Department. Livermore. CA

Methods for the IN SITU Measurement
of Radionuclides in Soil. In Mclaughn,
J.E. (Ed.). Workshop on Natural

Radiwation Environment. held in New York
City. March. 1972 (pp. 12-30). 830 pp.:
HASL-269, (pp. 12-30). 80 pp. (1972,

August)

A Ge Li spectrometer i the fhield which coaverts
counfing rates into units of soil activity was the
mcthod studied. A gencralized computer code has
been  developed for  application to 2  variety of
detector  geometries and  source distributions. Small
differences. for cxample 2¢; for potassium 40, was

noted in radioactivity levels for the natural
occurning radionuclides as measured by the in sity
mcthod and laboratory analysis. A larger

discrepancy in results for cesium 137 was probably



related to nadequate sosl samphng over too small
an arca. (PAG)

<352>

Lovering. J.F.. and ). W. Morgan;
Australian National University,
Depariment of Gouphysics, Canberra,

Austraha
Urenium and Thorium Abundacnces in
Possibtle Upper Mantle Materials. Nature,

197(4863), 138-140. (1963, January 12)

dotuments a study conceruing neutron
analyses of uranium and thorium
abundances in cclogites. This method is the most
appropriate 12chnique for the determination of the
relatively low levels predicted for eclogite rocks
from the manile. Eclogitic racks occur in two main
environments. The pipe eclogites occur along with
uftra-basic and granulitic rocks as inclusions in

The repont
activation

kimberlite and basic igneous .,p;pcs. Crustal

eclogites occur as lenses or discontinuous masses
often associated with peridotite and garnet
peridotite masses in orogenic  zones. Results of the
analyses of the 5 pipe eclogite samples and 4 crusia.
cclogite samples are discussed. Very briefly,
cclogites from the continental upper mantle have
very similar uranium (rangz 0.04-0.07 ppm) and
thorium (range 0.150.29ppm) abundances with
mean values of 0.052 ppm uranium and 0.22 ppm
thorium. The thorium uranium ratios from the
continental upper mantle s»mples range from 3.5 to
58. with a mean value of 4.2. The crustal eclogites
nad uranium contents between 0018 ppm and 0.24
ppm, thorium contents between 0015 ppm and
0.60 ppm., and thorium, uranium ratios between 0.6
and 4.8. (MBW)

<353>
Otton, J.K.; USGS, Lakewood, CO

in Stream
USGS

Ursaives and Trace Elements
Sediments as am Exploration Tool.
Open File Rey.ont, 76-220, 19 pp. (1976)

More than 45 irace clements have been reported in
anomslous amounts in the uranium ores. The
specific suite of elements associated with any one
umanium deposit varies according to deposit type
and geologic province. The primary geochemical
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halo of uranium and associated trace clements in
the  host rock, together with secondary dispersion

halo in soils and aliuvium. offers a potential
geochemical cxploration  target.  Sedimemt  from
streams near low-grade wurarium occurrences In

arkosic sandstone of thc Denver Basin. Colorado,

and sediment from streams in the igneous and
mectamorpnic  terrane ncar the Midnite mine of
castern Washington have been analyzed for

acd-extractable U, Cu, Pb. Zn. Ni. Co. Fe. Mn.
Mo, Cd, Cr, Ag. V. and Se, and for total Fe, Mn,
Hg. As, and omganic C. The 80 mevh fraction of
ihe alluvium downstream fiom a small uraniferous
limonite occurrence in the Denver basin  shows
anomalous concentrations of U, Pb. As, Ni. Mo, V.,
Zn, and Se. Anomalous concentrations of U persist
farther downstream (as much as 1.000 m) than any
of the trace clements. In another stream system
southeast of Denver, above-ground kvels of U. Pb.
As, Zn, V, Fc, and Mn occur near a uranium
anomaly which has no surface mincralization. In
the Midnite mine arca, sediments of streams
draining prospect areas showed anomalous
concentrations of uranium, but no accompanying
anomalous trace-clement concentrations.  although
analyses of Midnite minc ores show that a broad
suite of trace clements arc associated with uranium.
(Auth)

<354>

Cohen, P., and O.J. Loeltz; USGS,
Washington, DC

Evaluation of Hydrogeology and
Hydrogeochemistry of Truckee Meadows
Area, Washoe County, Nevada. USGS
Paper No. 1779-S, 63 pp. (1964)

Practically all the ground water in the Truckee
Meadows area, an alluviated intermontane basin in
western Nevada, is in the valley fill, which consists
of unconsolidated and partially consolidated
sedimentary deposits. The Mesozoic and Cenozoic
consolidated rocks of the mountains bordering the
valley contain some water in fractures and other
openings, but they have virtually no interstitial
permeability. The permeability of the valley fill is
extremely variable. The study stresses the aspects of
the ground water system that bears directly on the
hydrologic problems. The geology of the area and
an intensive waterquality siudy was undertaken.
Water from wells and streams was analyzed for
uranium, chloride, carbonates, iron, sodiura,



potassium and other minerals. (AuthNPAG)

<35¢>

McCaulex. J.F.: Pecnnsylvania Geological
Survey., Department of Internal Affairs.
Harrisburg, PA

Uranium in Pennsylvania. M43, 71 pp.
(1961) .
Forty-three  uramium  occurrences  were  studied
primarily  within the Commonwealth of

Pennsybvams. The great majority arc in the Catskill
Formation of Devoman age and are of the
“sandstone  type”. Similar  occurrences arc  present
in rocks of Mississippian and Triawsic ages. The
occurrences are in gray to green zones within red
bed formations of continental ongin.
Mincrahization s commonly
carbonaccous matenal in  the
fragments.  Pyrite.  bornite,  chalcopyrite,  galena.
digenite, chalcocite aad covellite have been
identificd  from  the Devonmian  occurrences  along
with the secondary uramium minerals. uranospinite
and metascunerite.  No  primary  uranium  mncrals
could be identufied and 1t s beheved the primary
uranium occurs cither as a urano-organic
compound or as an oxide, very finely disseminated
throughout thc carbon. X-ray spectrographic
analysis shows that uranium, vanadium, iron,
copper. lead. 7zinc. barium and arsenic are present
in  varying quantities in the majority of the
sandstonc  occurrences. Uranium s the most
abundant clement in the Tnassic occurrences, while
the Mississippian are characterized by uranium and
vanadium. and the [devonian by copper and
uranium. (Auth)

associated with
form of plant

<356>

Haji-Vassilious, A.. and P.F. Kerr,

Coluinbia University, New York, NY
Uranium-Organic Matter Association at

La Bajada, New Mexico. Economic

Geology. 67, 41-54. (1972)

Urano-organic matter alt lLa Bajada is associated
with sulfide mineralization along a fault in an
altred  wiff-breccia  (Oligocene). The deposit s
believed to be hydrothermal and probably
represents an aftermath of igneous activity.

1158

“followed

Underlying coal- and  oil-burning  units  (Mesa
Verde) are believed to have provided the organc
fractions in the urano-organic matter.
Physico-chemical evidince indicates
v.as the major source. Geological features and
mineral associations  suggest that petroleum
derivatives escaped to the place of deposition soon
after the fracturing of the rocks and were then
by the uranium-bearing hydrothermal
solutions. Although specific uranium minerals have

that petroleum

not been  dentified in the ore. prehminary  data
suggest that mosi of the uranium is associated with
submicroscopic  minetal  matter  disseminated
through the orgar'c components. (Auth)

<IAST>

Holland. H.D., G.G. Witter, Jr., W.B.

Heak. 111. and R.W_ Petti; Princeton
University. Princcton. NJ

The Use of Leachable Uranium in
Geochemical Prospecting on the Colorado
Plateau, The Distribution of Leachable

Uranium in Surface Samples in the
Vicinity of Ore Bodies. Fconomic
Geology. 5}2). 190-209. (1958, March)

Determinations were made of the leachable
uranium content of soil and rock samples from the
vicimty  of the Standard-Lisbon-Cal Uranium ore
'ody. Big Indian Wash, Utah, thc new Monunient
No  : ore body, Oljetoh. Arizona. a Shinarump
and a Chinle deposit near Cameron. Arizona, and

the Freedom No. | and No. . ore bodies near
Marysvale. Utah. In the scdimentary uranium
dcposits  studied the presence of uranium
mineralization can be detected at  considerable

horizontal distances from orc, but surface samples

al vertical distances of more than about 30 feet
from orc gave no indication of the presence of ore
at depth. At Marysvale uranium was found to
penctrate  no farther than alteration visible in

hand-specimen into the quartz monzonite wall rock
of a uraninite-fluorite vein. Analysis of surface
samples indicatc that mincralization at the base of
late Tertiary rhyolite can be detected at the surface
through a fair thickness of rhyolite. The data as a
wholc suggest that in arcas in which uranium ore is
present at shallow depths Icachable uranium
analyses can serve as a uscful tool in cxploration.
(Auth)
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<358>

Gross, EB.. AS. Corey. R.S. Mitchell,
and K. Walenta; AEC, Grand Junction,
CO.  University of Virginia, Chariottesville,
VA; Institut fur Mineralogic und
Knstalichemie, Stuttgart, Germany

Heimrichice and Metaheinrichi
Hydrated Barium Uranyl Arseaate
Mmnerals. Amaiican Mincralogist, 43,
1134-1143. (1958, November)

Heinrichite. Ba(UO2)2 (AsO4)2 10-12H20, and
metaheinnchite.. Ba(UO2)2 (AsO4)2 8H20 occur
as tabular, yellow to green, fluorescent, transparent
to transluscemt crystals belongmg in the tetragonal
system. Optically the uranium minerals are unisxial
(), somctimes anomalously biaxial with 2V up to
20 degrees. The refractive indices of hemrichite and
metaheinrichite are given. The calculated specific
gravity of metaheinrichite s 4.09 and the measured
specific gravity is 4.04. The mincrals have thus far
been found near lakeview, Oregon and in the
Black Forest of Germany. (Auth MBW)

<359>

De Abeledo. M.J., M.R. Dec¢ Benyacar,
and E.E. Galloni; Comision Nacional de
Energia Atomica, Buenos Aires, Argentina

Ranquilite, A Calcium Uranyl Silicate.
American Mincralogist, 45, 1078-1086.
(1960, September)

A new uranium mineral, named ranquilite, has
been found in Mendoza Province, Argentina. The
probabie formula is 1.5 CaO(2UO3)

5Si102)-12H20. Values for the orthorhom! ° unit
cell are given, as well values for Z and G and
332, respectively). Samples heated to 110-120
degrees and 10 130-140 degrees Centigrade show
certain  changes in the x-ray powder patiern
suggesting two lower hydrates. After exposure to
the air, the original pattrn is again obtained.
(AuthMBW)

<360>

Anderson, P.L.;
Natural Resources,

Survey, College, AK

Alaska Department of
Division of Geolngical

116

Semi-Quantitative Umanium Analysis by
X-Ray Spectrography. Alaska Department
of Natural Resources Laboratory Notes
No. IC. 3 pp. (1969)

A new method of per se uranium determination by
X-ray spectrography was investigated. Data  were
collected at a wauvelength of 0910 angstroms. The
detectability limit was estimated to be between 0.01
and 0.005% U and the precision of this method was
1% of the value at 00665 U. an acceplable
precision. The method incorporates some matnx
comeciion by using the peak to background
intensity ratios rather than simply peak intensity.
(PAG)

<361>

Evans, R.D., and . Goodman;
Massachusetts Institute of Technology,

Department ot Physics, Cambridge, MA

Radioactivity of Rocks. Bulietin of the
Geological Socicty of America. 52,
459-490. (1941, Apnil 1)

In the study of the radioactivity of terrestrial
materials, a systematic program of standardization,
calibration, and interchecking has  been  followed
throughout. As part of an international
intercalibration among the various workers in this
field and a general program of helium age research,
several hundred radioactivity measurements have
been made. These results represent the most
reliable collection of radioactivity determinations
which have yet been made within the range of
concentrations involved. By combining these newer
measurements with the limited number of
well-authenticated earlier analyses available.
average values have been obtained as follows: 1.37
plus or mmus 0.17 X IXE-12)g Ra/g for 43 acidic
igneous rocks, 0.51 plus or minus 0.05 X IE-12)g
Ra/g for 7 intermediate igneous rocks, 0.38 plus or
minus 0.03 X IXE-12) g Ra/g for 54 basic igneous
rocks, and 057 plus or minus 0.08 X INE-12)g
Ra/g for 28 sedimentary rocks. 3.0 plus or minus
03 X IXE-6)g U/g. 13 plus or minus 20 X
IE-6)g Th/g, and a Th/U ratio of 50 for 26
acidic igneous rocks; !4 plus or minus 0.2 X
1(E-6)g U/g, 44 plus or minus 1.2 X INE-6)g
Thi/g, and a Th/U ratio of 2.6 for 6 intermediate
igneous rocks; 096 plus or minus 0.11 X IXE-6)g
U/g. 39 plus or minus 0.6 X IE-6)g Th/g. and a
Th/U ratio of 4.0 for 34 basic igneous rocks. These




values are substantially lower than those obtained
by Jefireys in a compilation of most of the
measurements reported pnor to 1936, The present
averagss show a more marked decrease of
radicactivity with increasing basiaty, the Th U
ratios arc considirably greater than those compiled
by Jeffreys and are in better agreement with those
to be expected from geochemical considerations.
Two ultrabasic rocks were found 10 have
radicactivitics comparable 190 the low valus for
iron meteorites. Specific  inaccuracies  in  carlier
investigations have been discovered. Estimates are
made of the rte of production of heat by
radioactive decay based on the above average
values for the different rock types. (Auth)

<362>

Burwash. R.A., and G.L. Cumming. Not

given

Uranium and Thorium in the
Precambrian Basement of Westem
Canada. Canac:an Journal of Earth
Sciences. 13(2). 284-293. (1976. Februarny)

Delayed ncutron  activation analyses of 182 core
samples from the basement of the western Canada
sedimentary basin give mean values of 4.13 ppm U
and 21.1 ppm Th. These values are almost twice the
published values for the Shield as a whole
Replicate analyses of a composite sample of all
cores indicates an analytical precision of plus or
minus 15 for uranium and plus or minus 75 for
thorium. Histograms of number of samples vs. U
and Th values indicate a negatively skewed
frequency distribution. Analysis of composite
samples prepared from a large number of hand
specimens may tend to conceal this skewed nature.
Mcan abundance values will also be influcnced by
the form of the U and Th frequency distributions.
Trend surface analysis. with smoothing to reduce
the cffect of high or jow single sample valucs,
indicates two ‘highs' common to both U and Th.
The helium-producing area around Swift Current,
Saskatchewan is associated with a high U-Th
plutonic complex. A linear belt trending northeast
from Edmonton appears to be a Hudroman
metamorphic belt in which U and Th have been
concentrated. Several local concentrations of U or
Th are found in the Peace River Arch of northemn
Alberta. (Auth)
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<363

Dooley. J.R.. Jr.. E.N. Harshman. and

J.N. Rosholt; USGS. Denver. CO

Uranium-Lead Ages of the Uranium
Deposits of the Gas Hills and Shirley
Basin, Wyoming Economic Geology.

6%(4). 527-531. (1974, Junc)

The uranium-lead ages for two massive urammite
samples from wo deposits. one cach in the Gas
Hills and Shirley Basin districts. are both 22 plus or
minus 3 my. as determined by Pb 206 U 238 and
Pb 207 U 235. These are suffiaently concordant to
confirm an carly Miocene time of mincralization
for both deposits. Uranmum-lead ages for scveral
orc-grade samples from an upper sandstonc laver
of the Shirley Basin indwnate 24 plus or minus 5
m.y. The orc samples show less concordancy in age
than the massive uraninitc sampics and are believed
to give a less reliable age because of a large
common lead correction. Radioactive secular
cquilibriom  between U 238 and U 234 was
determined by alpha spectrometry to be  greater
than 99 percent for the massive uraninite samples;
cquilibrium between U 238 and Th 230 (jonium)
was cstablished by a direct method of isotopis mass
ratios. A method of indcxing the common lead
correction using Pb 208 is used with these young
samples which contain negligible Th 232, Both the
Gas Hills and Shirley Basin uranium deposits.
locawed about 85 miles (137 km) apan. arc n the
Wind River Formation. The radioactive
cquilibrium found in thc massive uraninite samples
supports the reliability of the age found for these
two samples. The loss of equilibrium in  the
orc-grade samples. along with the less reliable lead
age. indicates that some local migration of clements
occurred surrounding the roll at the Shirley Basin.
Apparently this has not affected the lead-uranium
system sufficiently 1o invalidate a date of 22 m.y.
for the cmplacement of both deposits and the
conclusion that ore deposiion stopped at about
that time. (Auth)

<364>

Cowart, J.B.. and J.K. Osmond; Florida
State University, Tallahassee. FIL.

Uranium 23 and Uranium 238 in the
Carrizo Sandstone Aquifer of South

Texas. [AEA-SM-i82 35. (pp. 131-149).



(1974)

The waters of the Carrizo Sand Formation of
South Texas exhibit a pattern of uranium isotopic
disequilibrium, described in terms of U 234 U 238
activity ratio ("A.R.") and uranium concentration,
which may be a function of geochemical factors
and the hydrologic history of the areca. In terms of
ur@nium, two regimes scem to exist. The first,
including outcrop and near outcrop sample
locations, has waters with relatively high
concentration and low A.R. Somewhat downdip.
the uranium concentration decreases sharply at the
downdip limit of the oxidation environment. a zonc
of vuranium precipitation. Recoil of daughter
products from the precipitated uranium causes an
increase of A.R. of the water. Water of low
uranium concentration and high AR. s found
throughout the downdip regime. If a constant input
of U 234 tbrough time s assumed. the downdip
decrease in AR, after the initial introduction of U
234 into the water may be ascribed to radicactive
decay of U 234. However, this assumption leads to
the calculation of a water flow rate one twentieth
that determined by other means. Alternatively. this
pattern may be an artifact of a change of climate
from 20,000 years to 10,000 years ago. In this case,
the decrease in A.R. downdip is a function of a
varying input of U 234 as well as decay. (Auth)

<365>

Files, F.G.; University of California,
Graduate Division, Berkeley. CA

Geojogy and Alteration Associated with
Wyoming Uranium Deposits. Ph.D.
Dissertation, University of Califormia, 132
pp.: GJO-936-1, 132 pp. (1970)

The paper deals with roll-type uranium ore bodies
at three deposits in Wyoming, namely Crooks Gap.
Gas Hills and Shirley Basin. The study was aimed
at establishing the physical and chemical factors
responsible for roll formation and migration. Rolls
in the Gas Hills and Shirley Basin were found to
resemble ecach other closely in important
morphological characteristics such as size, shape,
lateral continuity, occurrence below the permanent
water table and relation of the alteration ton~: 3 to
the paleotopography of the underlying form...ions.
Crooks Gap rolls differ by being smaller and higher
grade and lacking continuity as a result of rapidly
changing lithofacies in the host rocks.

1%

M.neralogical vanations across the roll-front were
investigated microscopically polished
thin-sections and hcavy  miner? Jarates. Bulk
chemical analyses show that al...ed and unaltered
ground differ litte from cach other in contemt of
the major components S102. ARO3. and K20.
which comprise 90-95 percent of the host rocks.
Roll formation and migration is apparently In
response o generation of an “aad wave™ in the
vicinity of the roll-front caused by oxidation of
pyrite by invading oxygenated waters. The
observed mineralogical reactions n roll-front
formation and mgration pgenenally consist  of
mincrals dissolving and being redeposited  farther
down-dip n response to changing chemical
conditions in the porc solution. rather than of
minerals altering in place 10 other phases.
(AuthMBW)

<366>

Sackett, W.M.. T. Mo. R.F. Spalding. ani
M.E. Exner: Texas A & M University,
Department of Oceanography. College

Station, TX

A Revaluation of the Marine

Geochemistry of Urnnium. In  Radioactive
Contamination of the Marine

Environment. International Atomic

Encrgy Agency, Vienna, Auwustria, 1973,
(pp. 757-769). IAEA-SM-158 S1. (pp.

757-769). (1973)

Approximately 10(E+15) micrograms year of
dissolved uranium are being removed from the
ocean by cach of the generally accepted significant
sinks for uranium-carbonate deposits and deep
anoxic basin sediments. However. these  sinks
account for only 10 percent of the estimated
present-day input of wuranium. Possible
explanations for this discrepancy are: (1)
contemporary input values arc too high owing 1o a
significant contribution from man’s cffects, such as
uranium input via phosphate fertilizers or
world-wide cultivation leading to premature
leaching of uranum from soils. or (2) there arc
other important urapium sinks such as the
abundant siliccous oozes or continental shelf
anoxic sediments. (Auth)

<367>




Spalding. R.F.. W.M. Sackett. and W.R.
Bryant, Texas A & M University,

Department of Occanography. College

Station. TX

Paleogeochemistry of Uranium in the
Gulf of Mexico. Earth Resecarch. 2, 35-42.
(1974)

The paper describes the relationship  between
uranium concentrations and other parameters in
sediments recovered from hole 94 at the northern
edge of the continental slopc of the Yucatan
platform. which was drnilled by the Glomar
Challenger.  Twenty-five samples from  different
ume intervals of the core material were analyzed
for uranium. Uranium concentrations were
determined by the nondestructive delayed neutron
technique. Nine of these samples were aiso
analyzed for percent calcium carbonate. Eleven
core intervals were amalyzed for acid soluble
phosphate. The aluminosilicatec fractions for
uranium concentrations had from 2-6 ppm uranmum
with a mean of about 3.5 ppm. For the calcarcous
fraction of Gulf sediments. uranium ranged from
0.15 ppm in foraminifera to about 2 ppm in
pieropods to almost S ppm in some corals and
calcareous algae. For the Oligocene and Eocene
sediments recovered. the uranium concentrations
ranged irom about 0.1 to 1 ppm. For the same type
sediments deposited in  the Pleistocene, Pliocene.
and Miocene, however. uranium values are
approximately five times higher than those just
mentioned. Two  possibilities for this may be
responsible; a2 secondary enrichment process
associated with lateral or upward vertical migration
and.or a process  associated  with  Gulf  coast
Miocene tectonic activity. (Authf MBW)

<368>
Mo. T.. A.D. Suttlee and W.M.

Texas A & M University,
TX

Sackett:
College Station.

Uranium Concentrations in Marine
Sediments. Geochimica et
Acta, 37, 35-51. (1973)

Cosmochimica

Uranium concentrations in a large number of
marine sediment samples of different types with
world-wide spatial distribution have been
determined using the rapid, precise and
nondestructive technique of counting the delayed

19

ncutrons emitted duning U 235 fission induced with
thermal ncutrons. Several interesting  relationships
were apparent. (i) A direct proportionality was
observed between peroentage of organk carbon and
uanium in sediments deposited In an  anoxic
environment in the Pettaquamscutt River in Rhode
Isand with concentrations ranging from 7 percent
organx carbon and 7 ppm uranium to 14 percent
oiganc carbon and 3 ppm vuranium. A similar
relationship was found in cores of sediments
deposited on the Sigsbee Knolls in the Gulf of
Mexico. (2) For mangancse nodules x direct
rclationship can be seen between uranium and
calcium concertrations and  both  decrease  with
increasing  depth  of deposition. For nodules from
4500 m in the Pacific. concentrations are 3 ppm
urznium and 0.3 percent calcium compared with 14
ppm uranmum and 1.5 percent calcium at 1000 m.
(3) Relatively high uranium concentrations were
observed in carbonates deposited in the decpest
parts of the Gulf of Mexico, with the greater than
88 micron carbonate fraction in  Sigsbee Knoll
cores having as much as 1.20 ppm. A model to
explain  the observed variations must  include
uranium cnrichments in ncar shorr  environments
via an anoxi pathway. followed by redeposition in
a deep occan environment with dilution cither by
low-uranium-bearing foraminiferal or siliceous
oozes or. along the continental margins. dilution
with high-uranium-bearing carbonate sands. (Auth)

<369>

Spalding. R.F.. and W.M. Texas
A & M University, Department of

Oceanography. College Station, TX

Sackett:

Uranium in Runoff from the Gulf of
Mexico Distributive Province:
Anomalous Concentrations.
629-631. (1972, February I1)

Science, 178,

Uranium concentrations in North American rivers
are higher than those reported 20 years ago. The
increase is attributed to applications to agricultural
land of larger amounts of phosphate fertilizer
containing appreciable concentrations of uranium.
Experiments showing a constant

phosphorous-uranium ratio for various types of
fertilizers and for the casily solubilized fraction of
0-46-0 fertilizers support this view. (Auth)

<370>

NWE
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Barker, F.B.. J.O. Johnson, K.W.
Edwards, and B.P. Robinson: USGS.
Washington, DC

Determination of Ursnium in Natural
Waters. USGS Warer-Supply Paper
1696-C. 25 pp. (1965)

A method is described for the determination of
very low concentrations of uranium in water. The
method is based on the fluorescence of uranium in
a pad prepared by fusion of % dried solids from
the water sample with a flux of 10 percemt NaF,
45.5 perceat Na2Co3, and 455 percemt K2CO3J.
This flux permits use of a low fusion temperature
and yiclds pads which are casily removed from the
platinum fusion dishes for fluorescence
measurements. Uranium concentrations of less than
1 microgram per liter can be determined on a
sample of 10 milliliters. or less. The sensitivity and
accuracy of the method are dependent primarily on
the purity of reagents used., the stability and
lincanity of the fluorimeter. and the concentration
of quenching clements in the water residue. A
purification step is recommended when the
fluorescence is quenched by more than 30 percent.
Equations are given for the calculation of standard
deviations of analyses by this method. Graphs of
error functions and representative data are  also
included. (Auth)

<a71>

Scott. R.C., and F.B. Barker: USGS,
Washington, DC

Data on Umnium and Radium in Ground
Water in the United States, 1954 to 1957.
USGS Professional Paper 426, 115 pp.
(1962)

The report is one of a series resulting from a study
by the US. Geological Survey to determine the
occurrence and distribution of raturally radicactive
substances in water. From 1954-57 uranium and
radium concentrations werc determined in 56}
samples, mainly of ground water, having wide
geologic and geographic distribution. These
concentrations, together with data on the
hydrologic and geologic environment, the
beta-gamma activity, and the chemical
characteristics of each sample, are tabulated by
states. The conterminous United States was
subdivided into 10 geotectonic regions to facilitate

——
-

statistical  interpretation  of the occurremce  of
uranium and radium in fresh water in
approximately homogemeous  geologic  provinces.
For cach geotectonic region. the range and median
were determined for the concentrations of radium
and uranmum; for regions from which sufficient
data were available. log-normal frequency
distiribution curves were calculated aad
superimposed on histograms of radium and
uranium concentrations in the samples. An
“anomaly threshold™ is suggested for both
radioclements for each region anmalyzed statistically.
The western stable region had the greatest median
and highest “anomaly threshold™ for uramum. This
region also had the highest “anomaly threshold™ for
radium. but the largest median for radium was
found for sampiles coliected in the Ozark-Ouachita
system. The median concentration for uranium was
lowest for the Atlantic and Gulf Coasial Phin and
the Pacific orogenic belt. This latter region ako had
the lowest median-radium content. {Auth)

<371>

De Nault, K.J_; Stanford University,
Department of Geology. Stanford. CA

Origin of Sandstone Type Uranium
Deposits in Wyoming. Ph.D. Dissertation,
Stanford University, 352 pp. (1974, May)

An exammation of a uranium roll in the Red
PDesert, Wyoming, has shown the following
outstanding mincralogic differences between  fresh
and alticred ground: 1) Homblende. pyrite. and
zircon are removed from altered ground. 2)
Hornblende crystals in  fresh ground show
pronounced solution features and thkey are
uraniferous. 3) Pyrite is found in three morphologic
varicties in fresh ground. oclahedra, framboids.
and small massive grains, all of which are
uraniferous. In mineralized ground, framboidal
pyritc has grown and is the dominamt form.
Framboids in both fresh and mincralized ground
are composed of small discrete tetrahedra. 4)
Anatase replaces ilmenite in  mineralized and
altered ground. In onder for a roll to form. a host
sand must contain sufficient pyrite, methane, and
other constituents to0 Jower the Eh of influxing
groundwater so that pyrite, umaninite, and selenium
precipitate. The zonation of calcite, pyrite,
uraninite, and selenium represents a serial increase
in Eh and a modest drop in pH across a roll.
(AuthYMBW)




373>

Scott, J.H_, and JJ. Daniels; USGS,
Denver, CO

Noa-Radiometric Borehole Geophysical
Desectica of Geochemical Halos
Swrroundiag Sedimentary Unnium
Deposits. USGS Open File Report
16 pp.: IAEA SM 208-16, 16 pp. (1976)

76-228.

L]

Rolltype uranium deposits are formed by the
concemtrars'on of wuranium by ground water in
geochemical cels.  Nonuranmm mincrals  having
different solubilities may be deposited abead of or
behind the uranium mincrals, forming halos that
surround the ore. In  addition. oxidizing and
reducing environmenal conditions may cause
zoncs of muncral alicration to develop beyond the
limits of the uranium deposit. Certain  physical
property anomalies that are commonly associated
with halos can be detected by relatively fast and
incxpensive  borchole  geophysical  measurements
made cither in individual holes. or between two
adjacent holes. Borchole measurements that have
been found to be uscful include clectnical resistivity,
induwced polanzation. and magnetic  susceptibility.
Electrical ressstivity is increased by the presence of
calcite and other cementing mincrals that
sometimes  create pennability  barriers  in  the
ncighborhood of wuranium deposits. Induced
polarization (IP) response is increased by sulfide
and clay minerals that are commonly found ir
anumalous concentrations near  roll-type  deposits.
Magnetic susceptibility is usually decreasei by the
oxidation of magnetite to hematite or limonite in
the zone of chemical alteration that is left as a trail
behind roll fronts. Borehole measurements of
clectrical res.stivity, induced polarization and
magnetic susceplibility were made in the vicinity of
a2 uranium roll-type deposit ir south Texas. Rezults
indicate that mineral halos can be detected by
borchole measurements made in wide-spaced drill
holes, and that the total amount of drilling needed
to find a deposit can be reduced subsiantially by
this exploration approach. (Auth)

<3714>
Cheney. E.S.. and J.W. Trammell:

University of Washington,
Geological Sciences, Seattie, WA

Department of

Isotopic Evidence for Inorganic

Precipitation of Uranium Roll Ore Bodies.
Amcrican Association of Petrolcum

Geologists Bullctin, 57(2). 1297-1303.

(1973, July)

Uranium roll ore bodies forma below the water table
predominantly  in arkosic  sandstones.  Extenor
barren ground (EBG) outside of the crescentic roll
may reain mafic derital mincrak or may be
hematitic or pyritic. Pyritic EBG commonly
conains coalified wood and ckite. Roll orc bodies
generally grade into pyntic  EBG. have sharper
boundarics with wntenor barren ground (I1BG). and
are discontinuous along  strike.  IBG  usually s
devodd of pynte. cakite. organxc matcrials. and
fresh feldspars. A discquilibrium mincralogic
assemblage (or transitional zonc) of vanable width
is present between roll ore and IBG in some
deposits. Duning the past decade. a bacterial ongin
for roll ore bodies has been morc popular than
other theories of ongin. However. largely on the
basis of laboratory ecxperiments Granger and
Warren suggested that the roll ore bodies may form
inorgancally. According to theis model. ncursion
of groundwater may causc the oxidation of
biogenic or other sulfides to sulfite; because sulfite
disproportionates into SO4- and HS-. inorganic
HS- rather than bactcriogenic H2S may be
responsible  for the precipitation  of pyrite and
uranium mincrals.  botopic data that secem o
support the new hypothesis in the Gas Hills district
of Wyoming include the following: (1) the kack of C
12 cnriched (i.c.. mcthancdenved) cakite. (2) the
variable and extreme cnnchment of S 32 in pyrite
within transitional IBG and in pynite  associated
with jordisitc on the kading cdge of some rolls. and
(3) the greater enrchment of S 34 in the present
groundwater sulfatc than in the cpigenctic sulfides
that generate this sulfate. The unusual occurrence
of roll ore bodies between EBG and IBG  that
contain almost no pynte or cakite would be
diffcult to attribute 10 a2 bacterial origin. The
diagenetic formation of bactenal sulfides in
sandstones can bc viewed as ground preparation
for the later and genetcally unrelated formation of
roll orec bodies. Accordingly. other factors being
equal, wide ore 7ones should exist adjacent to
pyritic EBG. and rolls should be absent or narrow
next to nonpyritic ERG. (Auth)

<375>

Osmond. J.K.. L.I. Briel. J.B. Cowart, and
M.l. Kaufman: Florida State University,



£
i

Department of Geology. Tallahassee. I'L

Anpalysis of Ground-Water Regimes by
Use of Natural Uraniuwa Isotope
Varistions. PB-240-267. 123 pp. (1974)

The concentrations in natural waters of U 238 and
U 234 vary gratly both in absolute terms and
relative to cach other. This isotopic phenomnon,
which is duc to processes refated to the radiogenic
ongin of U 234 by way of intermediate daughters
from U 238, can be used to study ground-water
regimes in two ways: (1) as isotopic fingerprints of
waler masses. so that mixing vclumes of diverse
sources can be computed. and (2) as ndicators of
water-aquifer interactions through time, whereby
the isotopic parameters arc changed. Examples of
the first kind of study include mixing volumes and
sources of major Flonida springs. and ground-water
contributions to a Florida karstic river. Examples
of the second kind of study include analysis of
circulation patterns of the Carrizo aquifer of Texas
and of the Floridan aquifer of south Florida. The
analytical techniqres are dcesigned for low
concentration-large  volume samples, and include
the use of an anificial yield tracer, U 232, and
simpie procedures for co-precipitation.

ion-exchange, clectirodeposition. and alpha energy
pulse height analysis. (Auth)

<376>

Stieff, L.R., TW. Stern, and R.G. Milkey;
USGS. Washington, DC

A Preiminary Determination of the Age
of Some Uranium Ores of the Colorado
Plateaus by the Lead-Uranium Method.
USGS Circular 271, 19 pp. (1953)

Trcatment of the data for 41 ore samples
containing more than 0.1 percent uranium gives an
average Pb 206/U age of approximately 71 million
years, an average Pb 207/U 235 age of about 82
million years, and an average Pb 207, b 206 ratio
equivalent to an age of 425 million years. At least
part of the large discrepancy between the mean
lead-uranium ages and the much less reliable Pb
207;Pb 206 ages is due to small systematic mass
spectrometric errors. The extreme sensitivity of the
Pb 207/Pb 206 ratio to small mass spectrometric
errors invalidates not only the Pb 207/Pb 206 ages
but also the corrections for the presence of old
radiogenic lead and the selective loss of radon

wkich must be based in part on precise
determinations of the Pb 207 Pb 206 ratio. Errors
in the chemical analyses for kad and uranium
introduce uncertaintics in the mean Pb 206 U age
of approximately plus or minus 3 million years.
The small systematic mass spectrometnc errors
should not increasc the mean Pb 206 U age by
morc than 3 million years Better corrections for
common lcad and additional corrections for
selective loss of uranmum and the presence of old
radiogenic lcad should lower the mean Pb 206 U
age by approximately 10 million years. The data
suggest that the cakulated ages are close to the true
age of the ores. From these calculated ages it s
rcasonable to assume that the uranium was
introduced nto the sediments not later than the
late Cretaccous or carly Tertmary (55 10 80 million
years ago). This assumption differs markedly from
the assumption that the present uranium deposits
were formed in the Late Triassic and Late Jurassic
sediments of the Colorado Platcaus (152 and 127
million years ago), during or soon after depositicn
of the sediments. (Auth)

377>

Rogers, J.JW.. and J.AS. Adams: Rice
University, Department of Geology.
Houston, TX

Autoradiography of Volcanic Rocks of
Mount Lassen. Science. 125, 1150. (1957.
March 18)

The Mount Lassen volcanic rocks studied consisted
of phenocrysts of plagioclase and one or more
ferromagnesian minerals (and rarely quanz) in a
groundmass of glass or aphanitic material. The
determined ratios (percentage alpha tracks from
mineral/percentage of mineral in the rock) are
close to 1 for most minerals, including glass, in
cach sample. Apparcnidly no mineral is either
enriched or impoverished in thorium and uranium,
and the distribution of alpha-emitting clements
seems to be uniform. (PAG)

<378>

Stewart, D.C., and W.C. Bentley; Argonne
Nationa! Laboratory, Lemont, IL

Analysis of Unanium in Sea Water.
Science, 120, 50-51. (1954, July)




The uranium concentration of water collected from
the Pacific Occan and the Great Salt Lake was
determined by extracting the uranium directly from
the water into an organic solvent containing
di-butyi-orthophosphoric acid n CCl4. The
soluton was transferred In toto to a platinum
counting platc and dried. The U 235 present was
esnmaied by fissionfragment  counting in  the
Argonne hecavy-water reactor. This method s
accurate for volumes of 1 ml or less, with volumes
oi 20 mi being the routine sample size. (PAG)

<379>

Hamilton. E.; Not given

The Uranium Content of the

Differentiated Skaergaard Intrusion

Together with the Distribution of the
Alpha Particle Radicactivity m the

Various Rocks and Minerals as Recorded
by Nuclear Emulsion Studies. Mcddelziser

Om Gronland, 162(7). 1-39. (1959)

The distribution of radioactivity and uranium in
the Skacrgaard ntrusion (East Greenlamd) is traced
in detail by means of guantitative auclear cmulsion
tcchniques. radioactivation and  fluorimetric
analvses. It has been shown that in the rocks
formed by differentiation of a basaltic magma therc
is no prelerential increase of radicactivity from the
major mincrals. the olivine being the Jeast and the
quartz the most radioactive of the major minerals.
Of the accessory minerals apatite, zircon. sphene,
cpidotc. and hydrated iron oxides showed a
preferential increase in radioactivity. (Auth)

<380

Welicnberg. HA.. and F.C.W. Dodge:
University of California, L.awrence
Berkeley Laboratory, Berkeley, CA:
USGS. Wasnington, DC

Radioclement and Trace-Element Content
of the lone Formation, Central
California. USGS Bultetin
(1973)

13s2-B. 17 pp.

Radioactivity and content of uranium plus thorium
in 77 samples of sandsiones and clays from the
Eocene lone Formation of central California
correlate with abundance of titanium, zirconium,

and lanthanum. suggesting a general

correcspondence between the  radicelements  and
heavy mincrals. There s no apparent correlation
between the content of gold and radiockments. Ot
77 samples of Eocene rocks, gold was detected in
less than one-third; there s littie probability that
the clement exists in cxploitable amounts in the
lone Formation. Sandstones of the lone Formation
m the lone-Buena Vista area are characterized by
low potassium content as compared with ther
northern counterparts and with samples from the
Eocenc Tesla and Domengine Formations of the
west side of the Great Vallkey. Sandstones from all
arcas sampled arc similar in uranium and thorum
contents. Processes  associated  with  transportation
and dceposition rather than composition of source
matcrials alone may have significantly affected
radioclement concentrations in the lone. (Auth)

<381>

Trites. AF.. and E.W. Tooker;

Washington, DC

Jr.. USGS.

Uranium and Thorium Deposits m
East-Central Idaho, Southwestern
Montana. USGS Bulletin 988-H. ¢(pp.
157-209). (1953)

Thirty-mine  munes and  prospuas ™ cast-central
Idaho and southwestern Montana were aaiined
radiometrically to determinc the grade. reserves,
and mode of occurrence of uranium and thorium.

The region is underlain by granite gneiss of
pre-Cambrian agc: metasedimentary rocks of
younger pr~-Cambrian age. limestone. dolomite,

quartzite. sandstonc, shule. and phosphate rock of
Paleozoic and Mesoroic age: and shale, sandstone,
and unconsolidated deposits of Tertiary age. The
igncous  rocks, which vary widely in composition,
comprisc pre-Cambrian and Cretaccous or Tertiary

dikes. latc Mesozoic batholiths, and Tertiary to
Recent lavas. The rocks have been folded by
pre-Cumbrain., Laramide. and post-Miocene

deformation and displaced by many thrust and
normal faults. Uranium occurs principally in gold,
lcad. copper. and quartz-hematite veins that cut
pre-Cambrian quartzite and phyllite of the Bel
series and  Paleozok  limestone and  shale. The
uranium mincrals that have been identified.
torbemnite and autunite, are associated with pyrite,
galena, malachite. and hydrous iron oxides. These
deposits  are estimated to contain 002 to 0.
percent uranium. Known reserves are small.
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Thorium occurs in significant amounts in three
copper-bearing veins and in at least nine
yuartz-hematite veins. One copper-bearing vein is
in pre-Cambrian hornblende gneiss; the other veins
cut argillite, sandstone, quartzite, and schist of the
Belt series. The thorium ocwurs principally as
thoritc and as hydrothorite. The thorite is in very
small. altered. red-brown, prismatic crystals
associated with hematite, hydrous iron oxides, and
banite. The hydrothorite is belhieved to occur in the
mixture of hydrous iron oxides. Minor quantitics
of monazite and allanite are found in some of the
deposits. but they are not considered significant
sources of thorium. These deposits arc believed to
comzin 0.1 to 1.2 percent thoria (ThQ2). (Auth)

<382>

Gott, G.B., and J.W. Hill; USGS,
Washington, DC

Radioactivity in Some Oil Fields of
Southeastern Kansas. USGS Bulletin
988-E. (pp. 69-122). (1953)

Radium-bearing precipitates  derived from oil-well
fluids have been found in more than 60 oil and gas
fields in Cowley. Botler. Marion, Sedgwick, and
Greenwood Countias of southeastern Kansas. The
abnormal radioactivity of these precipitates has
been studied by means of gamma-ray and sampie
logs: by radiometric. chemical, petrographic, and
spectrographic analyses of the precipitates and driil
samples; and by chemical analyses of brines
coliected from oil wells in the arcas of high
radioactivity. The most radioactive precipitates
were collected from a nariow belt, roughly
marginal to the Nemaha anticline, that extends
from the southern part of Marion County
southward to near the Kansas-Oklahoma
boundary. Most of the formations in this area have
no higher concentration of radioactive constituents
than is normally found in rocks of similar lithology
clsewhere, but in a few wells the drill samples from
beds just below the croded top of the Arbuckle
group and from some limestones in the Kansas City
poup have an abnormaily high radium content.
The highest radioactivity caused by radium in any
of the rocks from this area that have been
radioraetrically analyzed is equivaleml to that of
0.26 percent uranium oxide. This analysis indicates
as much radium as woulkd be found in equilibrium
with about 0.5 percent uranium. The radioactivity
of the precipitates ranges from 0000 to 10.85

percent  equivalent uranium oxide. and the uranum
oxide content ranges from 0000 to 0.006 percent.
Radum determinations bave shown that radium is
the ciement that causes mosi of the radiwactivity.
Brines, collected from oil wells where
radium-bearing precipitates  have formed. contain
as much as 0.2 ppm of vranium. (Auth)

<383>

Thompson, M.E_; USGS, Washington,
DC

Further Studies of the Distribution of
Uranium in Rich Phosphate Beds of the
Phosphoria Formation. USGS Bullctin
1009-D. (pp. 107-123). (1954)

Five sets of *“close™ samples (narrow and
contiguous sampics across a lithologic unit) from
bed: of high phosphate content of the Phosphoria
formation in Idaho, Utah, and Wyoming were
analyzed chemically for F and CO2. Very good
correlations between F, CO2. and P205 were
found in several of the samples. The size of
phosphate pellets was measured in thin sections of
two sets of close samples. Frequency histograms
and cumulative curves were plotied from these size
measurements, but when compared with uranium
concentration for ecach sample, no significant
correlation betwzen size and uranium

concentration was discovered. In two sets of
samples a good corrclation was found between
equivalent uranium and cach of the other
components. The samples in these two sets have a
uranium content that is relatively high for the
Phosphoria formation. and they show considerable
range in P20S content. (Auth)

<384>

Kaspar, J., and V. Hejl; Institute of
Experimental Mineralogy and
Geochemistry, Prague, Czechoslovakia

Thermodynamic Conditions of the Origin
of Uraninites. In Proccedings of a Panel
on Uranium Exploration Geology. held in
Vienna, Austria, April 13-17, 1970.

International Atomic Energy Agency
Publications, Vienna, Austria, (pp.

301-314), 386 pp.; JAEA-PL-391/6, (pp.
301-314), 386 pp. (1970, October)




The dependence of the origin of UO2, UO3 amd
U308 on temperature (300-900 degrees K) and
pressure (1-10000 atm) was swdied. Calculations of
values of free enthalpes at 1 atm show that vakues
of deta G are predominantly negative. Therefore,
in theory, the oxides could exist in nature. At the
same time, the absolute values of delta G are most
favorable for the formation of UO3 which,
bowever, has not been encountered in nature. The
raason why UO3 formation is most favored is
because the cxperimental reactions occur im an
environment with a surplus of oxygen. The oxides
under study form a series according to the
decreasing value of delta G, mamely UO3 U308
and UO2. In mnawre, however, the origin of
uraninite (in pegmatites as well as in hydrothermal
veins) occurs under a lack of oxygen and the above
sequence is the reverse. the only oxide onginating
in nature being therefore UO2. On the whole,
cakulations show. that the existence of UO2, UO3
and U3O8 is possible under high pressures up to
10000 aim. However, increasing pressure influences
unfavorably the value defta G. in other words tiie
formation of the uranium oxides is less probabie.

From the results obtained, it is clear that
temperature is more importamt th.  pressure for
the formation of uraninites. Another important

factor is the chemical character of the environment
in  which wuraninite originates. The reducing
atmosphere supports the ongin of UL2. whereas an
oxidizing medium suppresses its origin. The
calculated values were checked against
experimental results of hydrothermal synthesis of
uraninites in autoclaves. Uraninites in nature may
originate in pegmatites as well as in the zone of
hypergenesis. At the same time, according to the
different content of U6+, uraninites may be
classified as alpha. beta or gamma uraninite or
uraninite 1. Il and III. Chemically. it is a question
of the vaniable amount of UO3 in the structure of
UO2. which causes the change in the unit cell
dimensions in the range between 5.38 and 5.49
angstroms. (Auth)

<385>

Gabeiman, J.W.: AEC, Division
Materials. Washington, DC

of Raw

Speculations on the Uranium Ore Fluid.

In Proceedings of a Panel on Uranium
Exploration Geology. held in Vienna,
Austria, April 13-17, 1970. International

Atomic Energy Agency publications,

125

Vienna, Austria. (pp. 315-330). 386 pp.:
IAEA-PL-391 21, (pp. 315-330). 386 pp.
(1970, October

Lateral secretion by fresh meteoric groundwater is
a popular theory for uranium mneralization in
sedimentary rocks. However, ficld evidence
indicates that preseatly migratinz fresh
groundwater does not mineralize its aquifers, and
that uranmm, copper and vanadium deposits arc
formed bv fluids which were corrosive enough to
pervade and alter relatively impermeable rocks.
Further, uranium mincralization occurred in
geographically restiricted arcas and not in  any
hydrodynamic system with suitable source and
reservoir rocks. Uranium districts are concentrated
along the forclands of mobile belts whereas the best
source rocks are in the hinterlands. Disincts in
regionally extensive preferred formations are
localized in relation to broad tectonic features
rather than the topographic surface, stratigraphy.
local structures. or local hydrodynamic systems.
The areally uniform uranium content presently
found in the most uraniferous source rocks -
granite, rhyolitic wff and carbonaccous shake -
indicates its resistance to leaching by ordinary
water. A portion of this uranium is removable by
acid leaching. Uranium deposits also contain a
family of minor elements in quantities up to several
orders of magnitude times their lkvel in source
rocks. Some of these are no. casily leached. The
pattemns of altered rock that invariably accompany
uranium deposits do not reflect fresh-water flow
but arc restricted, sclective among similar chemical
traps, and locally transgressive. indicating a limited
supply of fluid. The difficulties in concentrating a
sufficient volumc of ions by diffusion or water by
flow t0 crear: an ore deposit invite consideration of
a concentrated fluid. Freshwater analyses show
contents of the family of uranium deposit elem:nts
many times less than wie levels in source rocks,
whereas  brines have concentrations many times
more, even approaching the concentration in ores.
Fluid-gas inclusions in calcite in sandstone uranium
deposits appear to be brines trapped at 45 to 65
degrees C. Recent isotopic  studies show many
brines to be meteoric water enriched in mineral
ions by percolation through heated environments.
The vusanium ore fluid must have corrosiveness,
penetrability, concentration and  selectivity:
qualities which fresh groundwater does not possess.
The ore fluid could be a brine composed of
originally meteoric water mixed with magmatic,
connate, or rock crystallization fluids and minceal
ions from any source. This fluid could migrate and
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mineralize in  response 10 temperature  zoning.
(Auth)

<386>

Miller, M.R.; Montana Burecau of Mines
and Geology., Hydrology Division, Butte,
MT

Hydrogeochemical Investigation of
Selected Watersheds in Southwestern
Montans. PB-238 348, 25 pr.
MUJWRRC Report No. 40, 25 pp.;
OWRT A-029 MONT. 25 pp. (1974,
December)

A two-ycar study was conducted (1969-1971) to
delincate the geologicm! factors that influence the
water quality of sclected watersheds in
southwestern Montana. Secondary objectives
included investigation of parameters or group of
constituents to see which are the best indicators of
geologic  environment and examination of the
cffects of scasonal vanations on water chemistry.
Seven small watersheds were sttdied. cach
containing onc predominant rock group. The
watersheds range in size from 2 to 9 square miles,
and most arc along the flanks and foothills of
several mountain ranges. An attempt was made to
sclect watersheds where man’s activities are
minimal. Findings of the study indicate that
bedrock geology does influence the water chemistry
of watersheds; waters issuing (rom watersheds in
metamorpilic and in plutonic terrains seem to be
similar in  composition and concentration;
carbonate. sandstone, shale and volcanic terrains
seem to influence the water chemistry the most:
concentrations of major constituents vary inversely
with stream discharge; concentrations of trace
metals seem to remain almost constant regardless
of discharge; in general trace-metals concentrations
were 100 low to be significant, suggesting that
stream sediments may be morc useful than stream
water as a geochemical exploration tool. (Auth)

<387>

Hill, J.W.. Oklahoma Geological Survey,
Norman, OK

Uranium Bearing Carbonaceous Nodules
of Southwestern Oklshoms. Oklahoma
Geological Survey Minecral Report 33, 6

pp. (1957)

Uranium-bearing carbonacecous nodules have been
found alonz the north flank of the Wichita uplift in
southwestern  Oklahoma. The carbonacecous
nodules are black. hard. brittic. highly lustrous,
and largely insoluble in carbon dmsulfide or
benzene. One specimen by analvsis had
approximately 42 percent carbon and 3 percen:
hydrogen. The uranium. vanadium. cobalt. arsemx.
nickel. lead, and iron contenis cach range between
1 and 10 percent. It is concluded that the
carbonaceous nodules arc cpigenctic and that the
organic and morganic conslituents were  derived

from mobile solutions. (Auth)

<388>

Ward. F.N.. and A.P. Marranzino: USGS.
Washington, DC

Field Determination of Uranium in
Natural Waters. USGS Bulletin  1036-).
(pp- 181-192). (1957)

A simple and modcrately accurate method for
determining traces of uranium in natural waters has
been  devised to  facilitate  the devclopment  of
hydrogeochemical prospecting techniques. The
procedure chiminates the present practice of
transporting bulky water samples from field 10
laboratory and the timeconsuming cvaporation of
samples, preliminary to analysis. Under ficld
conditions the uranium is scparated from a water
sample by means of a phosphate collector, and.
after a paperchromatographic scparation. is
determined by its reaction with ferrocyanide. The
lower limit of the method is 2 ppb and without
modification it can be used to determine as high as
200 ppb of uranium in natural waters. Recoveries
of 2. 30. and 10 micrograms of uranium added to
500 ml portions of a water sample are respectively
I. 5. and 7 micrograms. Te analyses of 7 different
binary mixtures prepared from natural  water
samples compare favorably with the values
calculated from the mixture composition and the
known uranium contents of the components. Five
repeat detcerminations on a water sample containing
5 ppb agree within ! ppb of the mean; similar
determinations on a sample containing 30 ppb
agree within 4 ppb of the mean; similar
determinations on a sample containing 5 ppb agree
within 4 ppb of the mean. Results by the proposed
method on samples containing from 2 to 30 ppb of



uranium compare reasonably well with the
fluorimetnc results obtained by another laborntory.
(Auth)

<339>

Robinson, C.S.. and J.N. Roshult. Jr.:
USGS, Denver. CO

Uramium Migration and Geochemistry of
Urasnium Deposits in Sandstone Above,
Al, and Below the Water Table: Part II -
Relationship of Uraniam Migration
Dates, Geology, and Chemisiry of the
Urasinm Deposits. Economic Geology.

56(8). 1404-1420. (1961)

The ume of uranium migration in deposils
sandstone can be dectermined by corrclating
apparent age caiculations. based on radiochemical
analyses. with the geology of a particular deposit.
Data were obtained from uranium orc  samples
representing  deposits  above the water table,
deposits just above amd helom perched water tables.
and deposits at lecast 250 It bejow the water table
in the Hulet Creek arca, Wyoming. The fust
urapium  deposition  occurred mors  than  250.000
years ago for the deposits now at or above the
water table. Approximately 60000 to 80000 3cars
ago thesc deposits were oxidized. leached. and
iocally enriched. Accumulation of umnium in the
deposits  below the water table probably dd not
start before 180.000 ycars ago and has continwd to
the present. (Auth)

<390~

Rosholt. J.N.. A.P. Butler. F . Garner.
and W.R. Shicelds: USGS. Denver. CO:
National Burcau of Standards,

Washington. DC

Isotopic Fractionation of Uranium in
Sandstone, Powder River Basin,
Wyoming, and Slick Rock District,
Colorado. Economic Geology. 60(2).
199-213. (1965)

Considerable isotope fractionation of uranium has
been found in  sandstone-type deposits in  the
Powder River Basin, Wyoming. Uranium deposits,
protected from surface weathering and only partly
oxidized occur in rofll ore bodies in the sonc of

oxidation above the water table. U 234 defrencies
of 40 to 60 percent are found in ore. and shght U
234 cxcess 15 found in samples directly below ore.
The large magnitude of wsotope  fractionation
appears to be the result of the shghth oxdizing
environment. The roll ore body in the Sihxck Rock
district occuss below the 7onc of oxidation. and the
uranium orc is vaned only from that which ~ §
percent deficrent in U 234 o that which 1s 2 percent
in excess of U 234, Of the roll ore bodics below the
zonc of oxidation and studiwed for 1isotopic
fraciomation of uranmum. the Shck Rock roll has
the lcast amount of fractionation. The relatine lack
of preferential leaching of U 234 is attributed (0 the
high reducing potential of the environment. (Auth)

391>
Moxham. R.M.: USGS. Washington. DC

Radioclement Dispersion in a

Scdimentary Enviroameat and Iis Effect
on Uranum Explonation. Fconomic

Geology. 592). 309-321. (1964)

The radioclkement content of the major part of the
southecast  Texas Coastal  Plain  sedimentar:
sequence falls within a range common for
sandstones  and  shales. Exceptions to  the normal
limit arc mammly r small. wudcly scaticred arcas.
Onc anomalous arca. homover. covers saveral tens
of square miles and contains most of the important
uranium dcpusits. Both mechanical and chemcal
dispersion  of  radiockements  takes  place 0 the
immediate  vicimity of the orc deposits. though no
attempt s made 0 cxtend ths kwal disperson
model to the large. regional gamma  radaton
anomaly. It s wggested that the  pomt-source
concept for sedimentary uranium  donosits s
unrcaiistic  and that  conventional  acroradiomeine
survey grid spacing can be substantallhy  cnlarged
without senoush reducing clficicncy 10 uranium
cxpturation. (Auth)

<3922

Milter., L.J.. Ecstali Miming Company.
Limited, Toronto. Ontario

The Chemical Environment of
Pitchblende. Economic Geology. SHS).
521-545. (1958)

.
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Several wisnium complex tons were found to be
stable over a wide range of pH, temperature, and
pressure. At 25 degrees C and in neutral solutions
uranyl complexes of carbonate. fluoride, and
hydroxide remain in  solution at concentration
values between IME-5) M and 10(E-3) M. A1
clevated temperatures (215 degrees C) the solubility
of these ions at pH 7 is still above I(E-5) M. At 25
degrees C the above mentioned ions will react with
a reducing agent (H2S) at pH 7 o form
grchblende of small crystallite size. A similar
reaction  proceeds at  clevated  temperatures (215
degrees C) and pH 7, but the pitchblende
precipitates  with larger crystallite dimensions. The
wranous complex ions arc relatively  unstable.
Solutions of uranous hydroxide precipitate a small
amount of pitchblende at 25 degrees C. At clevated
temperatures (215 degrees C) all of the uranium in
solutions coaverts to well crystallized pitchblende.
(Auth)

<393

Roshoit, J.N.. M. Tatsumoto. and J.R.
Dooley, Jr.. USGS. Denver, CO

Radioactive Disequilibrium Studies in
Sesdstone, Powder River Basir,
Colorado. Economic Geology, 60(3),
4T77-484. (1965)

Radiochemical analyses of Th 230 and Pa 23} were
made by use of an alpha spectrometer of two suites
of samples from roll ore bodies in the Powder
River Basin, Wyoming, and in the Burro No. 7
n.ine, San Miguel County, Colorado. The isotopic
abundances thus determined are compared with
those of the parent U 234 and U 235 isotopes
previously determined by use of a mass
spectrometer. In both ore bodies the amount of Th
230 and Px 231 ranges from being in excess to
being deficient of that required for radioactive
equilibrium with U 234 and U 235, Th:
reistionships  between these daugiters and the
perent uranium isotopes indicate that uranium has
migrated from the concave boundary toward the
convex boundary in both rolls. Very low Th
230/ Pa 231 ratios in the ore from the Powder River
basin roll indicate that U 234 has been
preferentially leached from the ore for a period of
at least 100,000 years rather than leached only
during the last few thousand years. (Auth)
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<394>

Bates, T.F.: Pennsylvania State University,
Division of Mineralogy. School of Mincral
Industnies, State Collcge. PA

Mineralogy of the Chattanooga Shale.
Geological Society of America Bulletin,
64, 1529. (1953)

Mincralogical studies. both qualitative and
quantitative, of the Chattanooga shale are in
progress. Probleras of scparation and analysis of
mineral and organic components are  difficult
because the rock is fine-graired. Howcver, the
application of lLght and clectron microscopy, x-ray
diffraction, differential-thermal analysis. and other
methods has provided data of inierest. In thin
section the rock is seen to conmsist of grains of
quartz and feldspar in a2 matria of yellow to
red-brown organic material  which  incorporates
shreds of mica and probably clay particles and is
dotted by small clusters of pyrite. Larger organic
fragments with associated pyrite arc common and
take various forms. Individual mineral particles
range from pynte cubes less than 0.15 micron on a
side to quartz and feldspar grains as large as 0.2
mm. Certain heavy mincrals arc charnacteristic of
the sediment, and x-ray study shows scveral types
of clay mincrals present. Investigations of the
radioactivity involve the wuse of counting,
fluorimetric, and autoradiographic techniques. The
latter have been particularly fruitful in attempts to
discover the nature and occurrence of the uranium
in the rock. Quantitative studies of tic minenls are
breing made by a combination oi chemical and
mincralogical methods. (Auth)

<395>
Hutton. C.0.; Stanford University, School
of Mineral Sciences, Stanford, CA

Uranoan Thorite w«nd Thorian Monazite
from Blacksand Paystreaks, San Mateo
County, California. Geological Society of
America Bulletin, 62, 1518. (1951)

Small quantities of uranoan tlorite (UO2 = 6.95%)
and thorian monazite (ThO2 = 4.22%) have been
found in blacksand paystreaks distributed in thin
sheets and narrow lkenses, repeated many times in
depth, on the backshore zone of some San Mateo
County, Ca'lomia, beaches. These minenis are
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usually associated with green. browsn, red-brown
hornblendes. various orthorhombic and
clinopyroxenes. chromian spinel. a range of

gamets. and zircon, although diamond. in grains of
octahedral habit and fragments with pronounced
ronchoidal fractures. is a noteworthy constituent of
e finest grade size of one sample. Pynte.
monazite, clinozoisite-epidote are locally abrndant,
whereas xcnotime, dufrenite. chrysoberyl.
pumpelilyite. and cassiterite are rare but of
considerable mineralogical interest. The thorite is
metamict with n 1.846 plus or minus 0.002 in
most instances, although a range of 1.843-1.851 was
observed. Density (at 26 degrees C) = 6.27. Color is
very pale green to brown. Heating induces the
production of patchy anisotropism. an increase in
refractive index (1.847 - 1878 after being held at
680 degrees C for 2 12 hours)) a marked
transformation in color. but insignificant density
changes. Employing the logarithmic formula of
Holmes an age of 247 x INE+6) ycars has been
obuained from the Pb ratio. The associated thorian
monazite is found as slightly wom anhedra of pale

yellow color; alpha = 1.787. gamma = 1.840. Purc
fractions of thonite and monazite have been
fractionated from the sands and then analyzed
completely. (Auth)

<396>

Bates. T.F.. and E.O. Strahl; Pennsylvania

State University, Department of
Mineralogy. University Park, PA

Regional Study of the Mineralogy and
Petrology of the Chattanooga Shale.

Geological Society of America Bullctin,
67, 1669. (1956)

A dctailed mineralogic and petrographic
investigation of the Gassaway member of the
Chauanooga formation covering the area from

northern Tennessee to Alabama has established the
dependence of the wuranium concentration on the
composition of this shale. The variation in the areal
distribution of uranium s a reflection of the
regional variation in the major shale constituents.

There is no association between uranivm and
quartz grain size, orientation of micaccous
minerals, or bedding except as these textural

features vary in responsc to change in composition.
Bivariate correlation coefficients calculated from
the mineralogical and chemical analyses of 136
samples from ninc drill cores show the uranium to

be directly correlated with carbon. inversely
correlated with :ne  silicate minerals. and
independent of the pyrite. These simple
relationships are complicated by a direct
pynite-carbon corrclation. The absence of high
corrclation  cocfficients  indicates that no onc

constituent s the source of or host for the uranium,
but rather that the clement was precipitated from a

sea which aried lLttle in uraninm concentration
throughout Gassaway time. Multiplc and partial
correlation  statistics  indicate that, in the

Chattanooga sca. the cnvironment econducive to the
accumulation and preservation of carbon also led
to the precipitation of uranium. the retention of the
silicate minerals, and the authigenic growth of
pyritc. The very presence of pynte. however.
appcars 1o have inhibited the precipuation of
uranium. whereas the silicates acted only as a
diluent. (Auth)

<397>
Deul. M_; USGS. Washington, DC
Mode of Occurrence of Uranium in the

Chattanoo,2 Shale. Geological Society
America Bu...tin, 66, 1549. (1955)

of

The Chattanooga shale. an abnormally uramferous
manne carbonaceous shale of late Devoman age,
has been studied to determine the relationship of
uranium to gross organic and mineral constiwents,
Mineral-rich, organic-rich. and uranium-rich
fractions have been obtained mechanicaliy from a
shale sample containing 0.009 percent uranium and
13.7 percent carbon. Scparation of shale
components after ball-miil grinding in a mixture of
water and kerosene for several hundred hours
yieldled a mineral concentrate containing 0.0035
percent uranium and 4.7 percent carbon, 4n
organic  concentrate  containing  0.0038  percent
uranium and 39.8 percent carbon. and a middlings
fraction, coasisting of the finest particles, assaying
0019 percent uranium and 9.0 percent carbon.
With increased grinding time more uranium has
been  liberated from the shale components. The
middlings fraction from a samplc milled for 136)
hours contained 0.031 percent uranium and 26.7
percent  carbon.  This fraction, consisting of less
than 8 percent of the total material, contained more
than 24 percent of the uranium. These expernimental
dafa indicate that uranium in the Chattanooga
shale exists largely as a colloidal phase dispersed
through the organic matrix and that most of the



uranium s not now combined with
matcrial or with the minerals. The conclusions are
confirmed by other cexperiments where colloidal
fractions markedly enriched in uvranium were
obtained by air clutnation of airjet pulvenzcd
shale and by dialysis of & hydrosol of shale. (Auth)

the organic

<398>

Brimhall,. W.H., and J AS. Adams; Ricc
University, Department of Geology.

Houston, TX

Concentration Changes of Thorium,
Uranium and Other Metals in

Hydrothermally Altered Conway Gnnite,

New Hampehire. Geochimica et
Cosmochimica Acta, 33, 1308-1311. (1969)

Concentrations of Th, U, K, Mg, Ca. Mn, Fe, Zn,
Co, and Cu arc significantly different in two
sections of a 1000 foot corc sample of Conway
granite. The differences attributable to the action of

weak hydrothermal fluids. indicate that the fluids.
though weak, caused effective redistribution of
these clements. (Auth)

<399>

Abhrens, L.H., R.D. Cherry. and AJ.

Erlank: University of Cape Town.

Department of Geochemistry, Cape Town,
South Africa: University of Cape Town,
Department of Physics, Cape Town, South
Africa

Observations on the Th-U Relationship in
Zircons from Granitic Rocks and from
Kimberlites. Geochimica et Cosmochimica
Acia, 31, 2379-2387. (1967

Existing data for thorium and uranium in zircons
from granitic rocks are discussed, and new data for
thorium and uranium in zircons from kimberlites
arc presented. The new data show that thorium and
uranium arc at very low levels (from 1.8 to 7.2 ppm
for thorium. and from 70 to 280 ppm for
uranium) in kimberlitic zircons, but that the Th:U
ratio is just as low (from 0.23 to 0.70) as for
granitic zircons. The Th:U ratio in 7zircons is
compared with the ratio in ignecous rocks, and
possible reasons for the low nratio in zircons are
suggested. (Auth)

<400>

Rosholt, J.N.  E.N. Harshman. W.R.
Shields. and E.l.. Garner:
CO: National Bureau of Standz ds.
Washington. DC

1'SGS.  Denver.

Isotopic Fractionation of Uranium
Related to Roll Features
Shirley Basin, Wyoming. Economic
Geology. 59(4). 570-585. (1964)

in  Sandstone,

Significant  isotope fractionation of uranium bas
been found in  sandstone-type deposits in  the
Shirley Basin. Wyoming. Uranium deposits occur
in unaltered sand adjacent to altered sand and the
isotope fractionation appears to have twaken place
near this contact. Ratios of U 234 U 23§
approaching radioactive cquilibrium occur n
unaltered sand above and below the ore. whereas U
234 deficiencies of 7 to 22 percemt are found in ore.
U 234 excess of as much as 70 percent is found in
the altered sand tongue near the ore. In the
mechanism of isotope fractionation, it s considered
that U 234 is contributed to the cnvironment in two
ways: some of the U 234 atoms are mixed,
transported. or precipitated with U 238 and U 235
and subsequent changes in  their isolopic ratios
caused primarily by radioactive decay of U 234,
and thc remaining U 234 atoms arc generated IN
SITU from the radioactive disintegration of
precursors. Th 234 and Pa 234, and thus are subject
to differential migration with respect to the U 238
from which they were derived. (Auth)

<401>

Adams, J.AS.., and C.E.
University. Department of Geology.
Houston, TX: Shell Oil Company.

Technical Services Division, Houston, TX

Weaver: Rice

Thorium-To-Umanium Ratios as
Indicators of Sedimentary Processes:
Example of Concept of Geochemical
Facies. American Association of
Petroleumn Geologists Bulletin, 42(2),
387-430. (1958)

Because of analytical difficulies, few data are
available on the thorium and uranium contents of
sedimentary rocks. More than 200 new thorium
and uranium determinations have been made by a
gamma-ray spectral technique and by an alpha




actmty-fluorometric uranium  techmyue.  fogether
these two independent technigques can be uwd as an
cxpermmental  test ot  secular radioactine
equibbrnium. Only  rrely i this studv have tresh
samples ot ancient sedimentary  rocks been  tound
out of radwactine cquihibnum. The accuracy of the
thonum-to-uranium  ratio  detcrminations IS more
than sufticient  for mamy  geovlogic  studies.  The
thonwum-to-uramum  ration iIn xdimentany rocks
range trom less than 0.02 to more than 21 Ratios
m many oxdized continental deposits are above 7,
whercas most marnne  deposits  have ratios much
below 7. Thus, the thonum-to-uranium ratio ‘ane
with sedimentary  processing and  depositional
cnaronment. A cvclothem and  several other
sedimentary  sequences  illustrate the use of  this
rato o  dintingunsh  envitonments  and  processes.
IThe thorium content of shales vanes much e
than the wuranium content. By mincral and
tracc-clement anaivsis an attempt has been made to
cvaluate  the resistate. hydrolvzate, clay. and
preapitate (ovapontc) contnbutions to the thorum
and uramium contents of sedimentary rocks. Thexe
data abo provide some insight into the details ot
the mobilization.  tramsportation.  and  fixation  of
thonum and uramum m  the sedimentany  cvele.
hicld  tests andwicate  that  guantitative  potassium.
uramum. and thonum  determinations can be made
with g  spectral gamma-ray  logging  instrument.
Logs obtained with such instruments mas  provide

an mportant  additonal  mcans  for  subsurface
interpretations. (Auth)

24022

Gott. G.B., and R.L. Enckson; USGS,

Washingron. DC

Reconnaissance of Uranium and Copper
Deposits in Parts of New Mexico,
Colorado, Utah, Idaho, and Wyoming.
USGS Circular 219, 16 pp. (1952)

Because of the common association of uranivm and
copper in several of the commercial uranium
deposits  in  the Colorado Plateau province. a
reconnaissance  study was made of several known
deposits  of copper disseminated through sandstonc
to determine whether they might be a source of
vranium. In order to obtain additional information
regarding the relationship  belwcen  copper.
uranium. and carbonaccous materials, somc of thc
uraniferous asphaltite deposits in  the Shinarump
conglomeratc along the west flank of the San
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Ratacl Swell were abo imvestigated  briethv. Durning
this reconnassanve IR deposits were examined  1n
New Mexwao, 8 in Uwah, 2 in ldaho. and ) cach in
Wioming and Colorado. Commercial  grade
uranium s not awxiated with the copper deponits
that were examined. The uraniferous asphalutes 1in
the Shinarump conglomerate of Triassic age on the
wort tlank of the San Ratacl Swell. however. arc
promising  sources  of  commerciai  uramum.
Spectrographic analvsey of crude oil. asphalt, and
bituminous shales show a rather comistent suite of
tiace metals  including sanadium. uramum. nickel
copper.  cobalt, chromwum. Ilead. 7sinc. and
molybdenum.  The similanity  of the metal
assemblage in the San Rafacl Swell asphaltutes to
the mctal assemblage in crude ol and other
bituminous matcrals supgests  that  these metals
were  concentrated i the asphaltites from
petrolcum. However. @t s possible that uranium
mincrals were alrcady pres at before the
hvdrocarbons were ntroduced awd that some kind
of replacement of uranium minerals by carbon
compounds was cffected after the petrolecum
migrated into the uranum deposit. The widespread
assocation  of  uranium  with  asphaltic matcnal
suggests that 1t also may have been concentrated by
some  agency  connected  weth the formation  of
petrolcum.  The  problem  of  the  association ol
uramum and other trace metals with hydrocarbons
should be further studicd both in the ficld and n
the la? ratory. (Auth)

<4032

Weeks, A.D.. and M.E. Thompson;
USGS. Warhington, DC

Identification and Occurrence of Uranium
and Vanadium Minerals from the
Colorado Plateaus. ('SGS  Bullctin
(pp. 13-62). (1954)

1009-B.

The report. designed to make available to  ficld
geologists  and  others  information  obtained in
recent investigations by the Geological Survey on
identification and occurrence of uranium mincrals
of the Colorado Platcau. contains descriptions of
the physical properties. X-ray data. and in somce
instances  results  of  chemical and  specirographic
analysts of 48 urmnium and vanadium  mincrals.
Also included is a list of locations of mincs from
which the mincrals have been identificd. (Auth)




<404>

Gindler. J.E_. Argonne National

Laboratory. Argonne, IL; National

Academy of Sciences - National Rescarch
Council. Committee on Nuclear Science.
Subcommittee on Radiochemistry.

Washington, DC

The Radiochemistry of Uranium.
NAS-NS-3050, 350 pp. (1972)

The volume, onc of many monographs issued by
the Subcommittee on Radiochemistry, deals with
the radiochemistry of uranium. A review of the
nuclear and chemical features of uranium,
particularly uranium compounds, metallic urarrim
characteristics, the separation of uranium. uranmm
determination, the chemistry of uranium in
solution, and a discussion of sample dissolution
problems, is covered. A gencral review of the
radiochemistry of uranium, as well as a tabie of
uranium isolopes, a collection of radiochemical
procedures for uranium as found i the literature,
and a general summary of inorganic and analytical
chemistry of uranium, is also included. (MBW)

<405>

Perricos, D.C.. and E.P. Belkas; Nuclear
Research Center “"Democritos™, Chemistry
Division, Athens, Greece

Determination of Unnium in Uraniferous
Coal. Talanta, 16, 745-748. (1969)

The uranium content of urmaniferous coal was
determined by neutron-activation analysis.
Carrier-free Np 239 was separated quantitatively
and selectively by ".'olumn extraction

chromatography with glass powder as support and
thenoyltrifluroacetone in xylene as stationary
phase. Only onc purification step was involved.
(Auth)

<406>

Butler, A.P.; USGS, Denver, CO

Ground Water as Related to the Origin
and Search for Uranium Deposits in

Sandstone. Contributions to Geology,
8(2), 81-86. (1969)

132

Slightly alkaline bicarbonate sulfate ground water
generally smila: to the modern ground water
thought to have been the agent that formed the
uranium depotits in  fluviatile sandstone 1n
Wyoming. Such water has the general

charactenistics cf the aqueous solution which
investigations indicate could transport uranium at
low temperatures and from which it could be
precipitated. Lack of cvidence for any conduits in
underlying rocks and the absence of igneous rocks
ncar deposits in some arcas suggest that deposits
were not formed by juvenile thermal water. The -
large volume of mildly oxidized rock to which the
deposits  are marginal suggest that oxygen-poor
connate water was not thce agent that formed the
deposits. Modem ground water moves downward
from higher to lower clevations in the same general
direction as associated surface drainage; the ancient
water which formed the deposits undoubtedly
moved in a smilar way with respect to the
palecodrainage. In addition to bemg the agent for
emplacement of the deposits. ground water may be
a guide 0 general arcas in which deposits occur,
although its utility as a guide to uncxidized
deposits  below  the water table s not clearly
established. (Auth)

<407>
Rosholt, J.N., Jr.. USGS. Denver. CO

Uranium Migration and Geochemistry of
Uranium Deposits in Sandstone Above,
At, and Below the Water Table: Part | -
Caiculation of Apparent Dates of
Uranium Migration in Deposits Above
and At the Water Table. Economic
Geology. 56(8). 1392-1403. (1961)

The migration of uranium may be studied by the
distribution of the radicactive daughter products,
which serve as natural tracers in the migration of
uranium. The distribution of the daughter products
is determined by radiochemical analyses of samples
from ore deposits in sandstone, and the apparent
minimum and maximum dates of uraniim
introduction or redistribution may be cakulated
from the Pa 231/Th 230 ratio. The primary
assumption required is that the protactinium and
thorium do not migrate in measurable quantities
from the place where they were produced by the
decay of the parent uranium isotopes. The upper
limit of age determination is about 250.000 years,
based on the haif-lives of Pa 23) and Th 230. The




difference in  the half-lives of these 1sotopes s
reflected in their differential rates of growth and
decay corresponding  to  migrations of the parent
uranium duning the tume range used to determine
the apparent date of uranium migration.
Calculations based on analysss of samples from the
Hulett Creek area. Wyoming. llustrate the results
for wuypical sandstone ore deposits that are above
and at the water table. (Auth)

<408>

Zeller, H.D.. and I M.

Washington, DC

Schopf: USGS.

Core Drilling for Unnium-Bearmg

Lignite in Harding and Perkins Counties,
Sowth Dakots, and Bowman Couaty,

North Dakota. USGS Bulletin 1055-C,

(pp. 59-95). 315 pp. (1959)

Twenty core holes having a total footage of 1907
feet were dnilled and from them 94 fee: of lignite
were taken for analyses for uranium during part of
the summers of 1951 and 1952 in northwestern
South Dakota and southwesterm Nonth Dakota.
Abomt 9 million tons of lignite averaging 0.01
percent nranium are estimated to be present in the
areas covered by this report. The results of 191
chemical  determinations  for uranium show that
generally  the greatest  concentrations of  urunium
are in the upper parts of uranium-bearing lignite
beds 3 fect more in thickness and that the
uranium content decreases dowaward 1o near the
vanishing point in  succeeding lower beds. The
results  of 191  semiquantitative  spectrographic
analyses of the ash from the lignite cores reveal that
molybdenum closcly paralicls uranium in
distnibution and concentration and may possibly be
significant as an indicator clement in prospecting
for uranium. (Auth)

ol

<409>

Dar. K.K.; India of Atomic

Energy. New Delhi, India

Department

On the Possibility of Formation of
Sedimentary Uranium Deposits by
Groundwater in India. In Mithal. RS,
Singhal. B.B.S. (Eds.). Proceedings of
Symposium on  Groundwater Studies
Arid and Semi-Arid Regions, held in

and
the
in

‘-
'd

Roorkee. India. October 27-30. 1966.

University of Roorker and Geological

Society of India. (pp. 359-370). (1969)

Enrichment of orc by supergenc action 1 well
known. but formatwon of ore concentrations by
latcral movemxnt of groundwater has received litthe
attention in India. Some of the worlds rnichest
uranium dcposits are in  sedimentary  rocks and
their formation is ascribed to lateral tramsport of
uranium by groundwaters which take it in solution
in an oxidative environment and from which it s
precipitated in a2 reducing cnvironment in suitable
Iithological horizons or along scdimentary
structures. The influence of gecochemical
conditions, pH and Eh levels. hthofacies.
sedimentary features., palcohvdrodynamics.
geomorphology and palcoclimatc on the formation
of uranium dcposits by groundwater action s

briefly reviewed and applied to the evaluation of
favorability factors in  the Vindhyan. (ondwana
and Tertiary rocks laid down in the main

sedimentary  basins of peninsclar India. Account s
taken of the fact that gramies. which contain 4 ppm
uranium of which about 40 per cent is lcachable.
can provide cnough metal for the formation of
large and rich deposits. The wnter beheves that in
many cases surface data by themselves are not a
desirable guide in sub-surface cxploration of orc.

whether  primary  or  sccondary.  because  many
potential arcas mav bhe discarded on the basis of
poor or ncgative results. He suggests that other
techniques nccd to he employved in such
expioration. Onc  of these s the geochemical
mcthod which. in addition to the aforcsaid
investigations, must  also  take into account trace
clement distribution.  particularly of uvranum. in

groundwaters. soils. and in the surrounding granitic
highlands. It s also suggested that this method is
likely to be apphcable in explorruon for ores of
Cu. Pb, Zn. Co. N1, Mo, ctc.. which may have been
formed under similar conditions and are conccaled
beneath superincumbent strata. (Auth)

<410>

Weeks, A.D.. and D.H.
Washington, DC: USGS. Austin, TX

Eargle: USGS.

Alteration and
the Uranium

Relation of Diagenetic
Soil-Forming Processes 1o
Deposits of the Southeast Texas Coastal
Plain. In Ingerson. E. (Ed.). Ciays and
Clay Mincrals. MacMillan Company. New



York. (pp. 23-41). {1963)

The Upper Eocene Jackson Group is the chief host
rock of the uranium deposits in the Karnes area of
the southeast Texas Coastal Phin. It s highly
wffaccous and the unnium deposits are within
approximately 100 feet of the unconformity with
the overlying Catahoula Tuff (Miocene). Glass
shards, fragmemts of sanidme and plagioctase,
grains of finegrained volcanic rocks, and biotite
and other minerals in these sedimems were highly
reactive chemically, causing complex diagenetic
alteration and the development of alkaline
carbonate pore water. Extensive caliche
development and silica induration associated with a
recent hotter, drier climate favored the
concentration of uranium. The ongin of these
shaliow uranium deposits is believed to have been
controlied by the complex diagenesis of the highly
reactive volcanic detritus, by developmemt of a
“built-in” solvent for wuranium (the alkaline
carbonate pore water), and by climatic, structural,
and permeability conditions that allowed
concentration and deposition of uranium rather
than dilution and dispersal. The tuffaceous rocks
are considered to have been the source of the
uranium and associatal molybdenum. phosphorus,
and arsenic. (Auth)

<A11>

Rosholt,
D<C

J.N.. Jr.; USGS., Washington,

Natural Radioactive Disequilibrium  of the

Uranium Series. USGS Bulletin 1084-A,
(pp- 1-30). (1959)

Many radioactive samples show radioactive
disequilibrium because of the numerous

geochemical processes affecting ore deposits. As it
s diffich 0 imerpret  disequilibia by simply
comparing radiometric and chemical assay values
of uranium, analyses should be made of Pa 231, Th
230, Ra 226, Rn 222, and Pb 210. Uranium-scrics
disequilibria, as shown by radiochemical studies of
samples representing a cross section of most of the
significant present-day radioactive deposits in  the
United States, can be classified according to six
basic types. Interpretations of the geochemical
history of these types indicate that it may be
possible to date umnium deposition within a
theoretical range of 2,000 to 200,000 years. Ages
ranging between 6,000 and 30,000 years have been
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calculated for several specific samples. (Auth)

<412>
Frondel, C.; USGS. Washington. DC

Systematic Mincralogy of Urasium anad
Thoriem. USGS Bulletin 1064, 300 pp.
(1958)

Uranium and thorum mincrals. together with a few
rare-carth mincrals comtaining uranium and
thorium as nonessential constituents. are
systematically and comprehensively described  in
the volume. The classification of the mincrals
included here is chemical. It is based on the nature
of the anion. giving rse to the following broad
categories: oxides. carbonates, sulfates.
molybdates, phosphates and arscnates. vanadates.
silicates, and the niobatc-tantalate-titanates or.
more properly, multipie oxides. The phosphates
and arsenates are descnbed together because in
general they are isostructural and form partial or

complete solid-solution scries. Within each
category. minerals of analogous chemical
composition and crystal structure arc grouped

together, such as the torbemite group of minerals
within the phosphates in gwmeral. No formal
distinction is made m the chkssification between
anhydrous species and thosc containing water or
hydroxyl. Almost all of the mincrals described are
hydrated. Each mineral speces 1s described
according to its synonym). composition.
crystallography and crystal habit, physical
properties, optical properties, synthesis,
identification, naturai formation. and occusrence.
The descriptive mineralogy is followed by
determinative tables in which the mineral species
arc arranged according to their X-ray diffraction
interplanar  spacings, chemical composition. optical
properties. color, specific gravity, and fluorescence.
(Authy MBW)

<413>

Breger. ILA., M. Deul. and S. Rubinsicin;
USGS, Washington, DC

Geochemistry and Mineralogy of a

Uraniferous Lignite. Economic Geology.

50(2), 206-226. (1955, March)

Detailed studies have been carried out on a



uraniferous lignite from the Mendenhall sinp mine,
Harding County. South Dakota. By means of
heavy-quid scparations, a mincral-free  concentrate
of the ligaite was obtained that contained 138
percemt ash and 0.3] percent uranium in the ash.
The mincrals (gypsum-69 percent. jarosite-10
percent, quartz-2 percent. kaolinite and clay
minerals-19 percent. and cakeite-trace) comain only
7 percent of the uranium in the onginmal coal
indicating an association of the uranium with the
organic components of the lignite. Batch
extracions show that 38.5 peroent of the uvranium
can be extracted from the jignite by two
coasecutive treatmeants with boiling ! N
hydrochloric acid. Continuous extraction with hot
6 N hydrochloric acid removes 98.6 percent of the
uranium. Columns of coal were treated with water.
I N hydrochlonic acid. 6 N hydrochloric acid. and a
solution of lamthanum nitrate. The experiment with
lanthanum nitrate indicated that only 1.2 percent of
thke uranium in the coal is held by ion exchange.
The clotriation cxperiments showed that the
uranium is held in the coal as an organo-uranium
compound or complex that is soluble at a pH of
Jess than 2.18. A geochemical mechanism by which
the uranium may have been introduced into and
retained by the lignite is discussed. (Auth)

<414>

Breger, 1L.A., and J.C. Chandler; USGS,
Washington, DC

Exiractability of Humic Acid from
Coalified Logs as a Guide to
Temperatures in Colorado Plateau
Sediments. Economic Geology. 555).
1039-1047. (1960, August)

Coalified logs in Triassic and Jurassic sediments of
the Colorado Platcau have been  exposed o
alkaline ground water. Extraction of humic acds
under such conditions is temperature dependent.
Study of residual humic acids in a suite of coalified
logs has indicated that temperatures up to but not
over 120 degrees C prevailed in the sediments. This
maximum temperature corresponds with that to be
expecied from geothermal gradient and cstimated
from mineralogic evidence. (Auth)

<415>

Dooley, J.R., Jr., M. Tatsumoto, and J.N.

i35

Rosholt: USGS. Denver, CO

Radioactive Disequilibrium Studies of
Roll Features, Shirley Basia, Wyoming.
Economic Geology. 59(4). 586-595. (1964,
June)

Radiochemical analyses of Th 230 and Pa 231
using an alpha spectrometer were made oan three
suites of amples from roll features in the Shisiey
Basin, Wycming. These sotopic abundances arc
compared witt. those of the paremt U 234 and U
235 isotopes previously determined with a2 mass
spectrometer. Unaltered sand above and below
uranium ore has a low Th 230'Pa 23! nato
compared to 2 U 234 U 235 ratio which is near the
normal reference ratio. Ahlered sand has a higher
Th 230 Pa 23! natio 'han orc samyples r unaltered
sand. Uranium ore contains both Th 230 and Pa
231 in excess of the amount required for
oquilibrium with U 234 and U 235. The excess Th
230 and Pa 23! in orc indicates the presence. in the
waler-saturated sandstone. of pore water
containing anomalously iarge amounts of uranium
in solution. (Auth)

<416>

Rogers, JJW.. and T.W. Donnelly: Rice
University, Department of Geology.
Houston, TX

Radiometric Evidence for the Origin of
Eugcosynclinal Materials. Tulane Studies
in Geology, 4, 133-138. (1966)

Thorium and uranium contents of cugeosynclinal
graywackes and associated volaanic  rocks  are
similar and arc in the range of 1-2 ppm thorium
and 05-1 ppm uranum. These values are much
lower than average concentrations in  the
continental crust and apparently indicare derivation
of orogenic matcerial directly from the upper mantle
without contribution from the craton. (Auth)

<417>

Spears. D.A ;. University of Shefficld.
Depantment of Geology. Yorkshire,
England. United Kingdom

The Distribution of Alpha Radiocactivity
in a Specimen of Shap Granite. Geological
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Magazine, 48, 433487, (1961)

The distribution of aipha radicactivity in thin
sections of Shap granite is discussed and more than
95 per cemt of the activity is shown to be
concentrated in the accessory minerals. The results
of this study arc compared with those obtained for
the Adamello granodiorite using similar technigues.
(Auth)

<418>

Scott. R.H.. A. Strash2im_. and M.L.

Kokot: National Physical Rescarch

Laboratory. Pretona. South Africa;

Transterra Mining Limited, Johannesburg,
South Africa

The Determinstion of Uraniwm in  Rocks
by Inductively Coupled Plasms-Optical
Emission . Analytica
Chimica Acta. 82. 67-77. (1976)

A mcthod for the determination of uranium in rock
samples by cmission spectrometry is presented. The
rock is dissolved and the uranium content
determined by ncbulizing the solution into an
inductively coupled-plasma optical excitation
source. Various spectral lines were investigated.
The uranium cmission at 378.28 nm was chosen
because of its relative freedom from matrix element
spectral  imerferences. For this emission, a practical
detection limit of 0.1 pp.m. in solution was
achicved by optimizing source parameters (power,
flow-rate, observation height). Results are
compared with thosc obtained by a number of
other techniques. (Auth)

<419>

Adams, J.AS_; Rice University,
Department of Geology. Houston, TX

The Uranium Geochemistry of Lassen
Volcanic National Park, California.
Geochimica et Cosmochimica Acta, 8,
74-85. (1955. July)

The uranium contents and relative alpha-particle
activities have been determined on thirty-nine
samples from Lassen Volaanic National Park.
Sodium and potassium were also determined on
nincteen of the samples. Sccular radioactive

eguilibrium to within sampling and analytical crror
was found between the uranium values and the
radium values of other workers. The K20 U natio
was found to e constant over a fourfold variation
in uranium. The relative alpha-particke activity to
uranium ratio was also found to be constant in the
main Lassen sequence. There is some cvidence that
zircon crysials contain a proportion of the uranium
in the Lassen volcanic rocks. (Auth)

<420>

Whitfield. J. M., JJ.W. Rogers. and J.AS.
Adams; Rice University, Department of
Geology, Houston, TX

The Relatioaship Betweea the Petrology
and the Thorium aand Urasium Contents
of Some Granitic Rocks. Geochimica et
Cosmwochimica, 17, 249-271. (1959)

Thorium and uranwm contents of granitic rocks
arc intimately rclated to model composiions and
general  petrologic  features. Correlations are  quite
distinct  between thorium content and common
indices of genmenral petrogenctic cvolution. such as
amount of dark mincrals, percentage of anorthite
in plagioclase., and ratio of potassium fledspar to
plagioclase. Thorium content  increases  regularly
toward the more acdic rcexs. and the increasc is
most pronounced in  th~ most highly alkalic
samples. Uranium content gunerally shows Tlittle. if
any, relationship to modal composition or other
petrologic features, and the increase in abundance
of uranium toward the more acidic rocks is
irregular. The greater petrogenctic  control  of
thorium than of uranium content may be explained
on the basis of oxidation and repeated loss of
uranium from magmas during the later stages of
their differentiation. Such an explanation assumes
that magmas are originally derived from a
relatively homogencous source: remobilization,
however, of different types of sedimentary or other
rocks might provide granitic magmas of widely
different initial thorium and uranium contents. The
possibility that thorium is added hydrothermally to
granites is partly supported by unusually high
abundance of thorium in some red. porphyritic,
allanite-bearing rocks, but the general petrologic
control of thorium abundances argues against
major sccondary addition of material. (Auth)

<420>



Herer. K S.. and J J.W. Rogers: Rice
University, Department of Geology.

Houston, TX
Radiometri: Determination of Thorium,
Uranium, and Potassium in Basalts and

im Two
Geochimica ct
137-154. (1963)

Magmatic Differcntiation Series.
Cosmochimica Acta. 27(2).

Thonum, uramum and potasswum contents  of
basalts and other basic rocks have been measured
by gamma-ray spectrometry. The ratios of Th K.
UK and Th U arc constant within onc order of
magnitude in a wide vanecty of rock types. The
averages for basalts aree Th K x INE+4) = 28,
UK x IKE+4) 060 and Th U = 48. Some
tendency  exists, however, for increase in  these
ratios with igncous differentiation. as shown by
investigations of the Duluth and Southern
California intrusive sequences. The Th U ratios are
particularly low in tholeiites (1.6) from the
orogemaally active Japanese arca and is also lower
in the basic rocks of the Duluth and Southern
California scquences than in most basails.
Apparently the process which leads to the
formation of magma n orogemc arcas causes
removal of thorum, potassum and o a lesser
extent. uranium from source materials before
intrusion or cruption. Close rclationship beiween
potassium content and Th U ratio in basic rocks
from widely scparated. areas. however. suggests
that the subcrust in which basic magmas originatc
is compositionally uniform and differences be.ween

the compositions of primary basalt magmas are
probably the result of local processes. (Auth)

<422>

Rosholt, J.N., C. Emiliani. J. Geiss, FF.
Koczy. and P.J. Wangersky: University of

Miami, Marinc Laboratory. Miami, FL

Absolute Dating of Deep-Sea Cores by
the Pa 231/Th 230 Method. Journal
Geology. 69, 162-185. (1961)

of

Oxygen isotopic analysis of Globigerina-ooze cores
from the Atlantic and adjacent seas showed that
surface ocean lemperatures underwent numerous,
apparcnily  periodical. variations during the past
few hundred thousand years. C 14 dating showed
that the last temperature minimum of the deep-sca
cores was synchronous with the last major
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glaciation, the Main Wurm. Pa 231 Th 230 daung
of two decp-sca cores from the Caribbean. about
600 km apart. has given a sct of dates which are
intenally consistent; dentical. within the limits of
error. in stratigraphically equivalent feveis of the
two cores: and coincident with the C 14
chronology. This sct of datcs is believed to provede
a rcliable. absolute time scale. extending from the
present to about 175000 years ago. Pa 231 Th 230
and C 14 mcasurements on deep-sca cores. and
correfation of the temperature record of the
deep-sea cores with continental events provide the
following ages for Plkistccene stages.  posiglacial.
0-10.000 vcars: Late and Main Wurm.
10.000-30.000 years: Main Wurm-Early Wurm
interval.  30.000-50.000 vycars: Early Wurm,
50.000-65.000 ycars: Riss Wurm interglacial.
65.000-100000 ycars: Riss. 100.000-130.000 years:
and Mindel Riss interglacial.  130.000-175.000
years. These ages are very close to or dentical with
the ages given by Emilani. Corrclation between
temperature  variations of the decp-sca cores and
continental stages preceding  the  last  interglacial.
however, is only tentative. The apparent identity of
the C 14 and Pa 231 Th 230 chronologics over the
cntire range of the ¢ 14 ricthod indicates that the
cosmic-ray flux did not change by morc than a
factor of 2 during the past 60.000 ycars. Pa 231 Th
2 dating of a dcep-sca core from the North
Atlantic gave ages which arc consistently  about
30000 ycars greater than the Pa 231 Th 230 ages
obtained from the two Caribbean cores and the €
14 chronology. This is believed (0 result  from
contamination by reworked clay, an cffect which
may actually cxist in most decp-sca cores. Rates of
sedimentation of the carbonate fraction larger than
62 micron, the carbonate fraction smaller than 62
micron, and the aon-carbonatc fraction. cakulated
for the ntcnvals between  selected  dated  levels,
appear not  to  have changed markedly when
averaged over ume intervals of some tens of
thousands of years. The rates of sedimentation
during thc last 11,000 ycars. however. were lower

than during previous tUme intervals. A generalized
temperature  curve. calibrated in terms of the C
14-Pa 231 Th 230 chronology., is presented.
(AuthXPAG)

<423>

Lindsey, D.A.; USGS, Lakewood. CO

A Reconnaissance
snd Trace Element

Survey of Mineralogy
Content of Some



Upper Tertiary and Quaternary Waterlad
Tuffs and Tuffaceous Sediments in the
Basin-and-Range Province, Western

United States. PB-236 067, 33 pp. (1974)

The report summanzes the results of mincralogical
and trace clement studies of tuffaccous rocks at 13
localities in the Basin and Range province of the
western United Siates, with emphasis on Tertary
age mineralized wif. These wffaceous rocks show
potential for uranium and other metals in the
Miocene and Pliocene Sicbert Tuff at Tonopah,
Nevada, for lithum in the Miocene and Pliocene
Muddy Creek Formation of southern Nevada and
in Miocene lakebeds of the Opalite mercury district
of Oregon. and for beryllium in the unnamed tuff
in Hamblin Valley. Utah. In addition. tffaccous
rocks of the Mojave Desert region possess potential
for a wide variety of mineral deposits. The
existence of extensive trace clement anomalies in
tuff adjacent to the Spor Mountain

beryllium-fluorspar district suggests that
geochemical studies should be a good method for

cvaluating other tuffaccous rocks for mineral
potential. (Auth)
<a824>

Doc, B.R_; USGS, Isotope Geology
Branch, Washington, DC

Distribution and Composition of Sulfide
Minerals at Balmat, New York. Geological
Society of America Bulletin, 73, 833-854.
(1962, July)

In the Balmat area in northern New York, tabular
deposits of sulfide minerals parallel the layering in
folded, siliceous magnesian marbles of a
metamorphic complex commonly referred to as the
Precambrian  Grenville  Series.  Sphalerite.  pyrite,
and, locaily. pyrrhotite and gaiena have replaced
the carbonate minerals in parts of the marble units.
The contacts between ore and marble are, in
general, ill-defined; scattered grains of sulfides are
present from several inches to hundreds of feet
from the massive portions of ore. Cobalt and nickel
concentrations in pyrite from grains disseminated
in the measedimentary rocks away from the ore
bodies are cach greater than 200 ppm. Most
samples of pyritic from the ore bodies contain less
than 50 ppm cach of cobslt and nickel. It is
believed unlikely that the pyrite of the ores is
genetically related to the pyrite in the
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metasedimentary rocks. Textural relationships
suggest that pyrrhotite formed after most of the
sphalente, which m tum formed after most of the
pyrite in the ore bodies. By wuse of the
experimentally  determined  systems  FeS-ZnS  and
FeS-FeS2, it is inferred from the amounts of iron
in sphalerite and sulfur in pyrrhotte that the bulk
of the sulfide mincrals formed above 320 degrees C.
The absolute temperature of formation of
pyrrhotite indicated by the FeS-ZnS system s
about 150 degrees higher than that indicated by the
FeS-FeS2 system. The former system probably
zives the more relable estimate. The concentrations
of individual mmnor clements, including minor
concentrations of uranium minerals in  sphalerite
and pyrite range consderably among speaimens of
the same sulfide mineral from the same level and
ore body. The ratio of the concentrations of minor
clements  between  sphalerite-pyrite pairs  vanes
considerably ailso. This variation probably indicates
that exchange of minor clements between pyrite
and sphalerite during the formation of the ores was
very slow and incompiete. (AuthXPAG)

<425>

Dyck. W_. and AY. Smith; Canada

Geological Survey, Depariment of Energy.
Mines and Resources. Ottawa. Ontario.
Canada

Use of Radon 22 n Surface Waters for
Uranium Geochemical i

Canadian Mining Journal. 89(4). 100-103.

(1968. April)

Radon 222, the sixth disintegration product in the
uranium 238 series, being a gas and electricaily
ncatral, is mobile and able 10 enter the water phase.
The concentration of radon in the water is a
measure of the concentration of uranium decay
products in the sediments and thus a strong
indicator of wuranium in the surrounding area.
Radon 222 concentrations in 59 surfacc water
samples of lakes and streams in the Bancroft,
Onurio area were compared with 78 samples from
the Hull, Quebec area. High madon content was
noted in the samples from the Bancroft area and
the Gatincau hills near Hull, Quebec where
uranium minerals are known to occur. (PAG)

<426>



Phair. G.. and H. Levine; USGS.
Washington, DC

Notes on the Differential Leaching of
Uranium, Radium, and Lead from
Pitchblende in H2SO4 Solutions.

Economic Geology. 48(5). 358-369. (1953,
August)

Two S5-pound samples from the “hot spot™ of the
pyritic dump of the Wood mine. a past producer of
pitchblende near Cemiral City, Colorado, showed
Ra U ratios that were abnormaliy high but nearly
comtant at about 150 times the equilibrium value
for both samples in spite of a sevenfold difference
in uranium contents. Analyses of oxidized but sull
black pitchblende from Katanga. in the Belgian
Congo. before and after ieaching in very dilute.
dilutc. and concentrated sulfunic aad solutions
showed that: (I) UO2 is preferentially leached with
respect to UO2. Ra, and Pb in all three solutions.
(2) the rouiting residual  concentration of both
radium and lecad cffccted in the process is
proportional 1o the total amount of uranium
lcached except in concentrated H2SO4. and (3)
after a sample has been lcached in  concentrated
H2504 the resulting increase in radium content
relative to lcad s much lower. as might be
cxpected.  Under  similar  leaching conditions.
unaltered pitchblende from  Great Bear Lake. in
Northwest  Territory, Canada. lost only | 10 to
1 15 ax much uranium as the UO2-rich Katanga
ore. Both laboratory and field results poimt to the
same conclusion, in an oxidizing. highly acid
environment uranium is rapidly leached and both
radium and lead tend to be fixed about
proportionally in the process. These results help to
explain (1) why UO2-rich uranium minerals tend to
give maximal Pb U ages and (2) why the search for
high-grade uranium orc in and around abandoncd
sulfide mines known to have produced pitchblendc
in the past has been consistently disappointing.
(Auth)

<4a27>

Faul. H. (Ed.). USGS. Denver, CO

Nuciear Geology: A Symposium on

Nuclear Phenomena in the Earth Sciences.
John Wiley and Sons, New York, 414 pp.
(1954)

The symposium on nuclear phenomena in the carth

sciences is a text covering the ficld between geology
and nuclear physics. The first chapter i1s an
introduction to nuckar physics Jfollowed bv an
outline of some techniques used in the studv of
radioactivity and isotopes. The next three chapters
discuss the natural occurrence of radioactive
ciements. The thermal. physical. and chemical
cffects of radioactivity and nuclkear mecthods of
geophysical  cxploration  and  well  logging are
considered. and techniques and results of absolute
age determinations are discussed m detail. The last
chapter discusses the origin of the Earth. (Auth)

<428>>

Larsen, ES.. Jr.. G. Phair, J AS. Adams,
K.G. Bell., H. Pettersson. and F.F. Koczy;
USGS. Washington, DC; University of

Wisconsin, Department of Chemistry.

Madison. WI: Occanografiska Institutet,
Goteborg. Sweden

Uranium and Thorum. In Faul. H. (Ed).
Nuclear Geology: A Symposium on

Nuclear Phenomena in the Earth Sciences.
John Wiley and Sons. New York. (pp.
75-127), 414 pp. (1954)

The chapter discusses the problems of sampling,
interpretation and analysis of uranium and thorium
in igneous rocks. volcanic rocks., and sedimentary
rocks. Included arec scctions on radioactive
clements. specifically radium. in occan waters and
sediments and detection techniques. (PAG)

<429>>

Larsen. E.S.. Jr.. and G. Phair: USGS.
Washington, DC

The Distribution of Uranium and

Thorium in Igenous Rocks. In Faul, H.
(Ed.). Nuclcar Geology: A Symposium  on
Nuclear Phecnomena in the Earth Sciences.
John Wilcy and Sons. New York. (pp.
75-89). 414 pp. (1954)

The chapter describes the present state of sampling.
analysis and interpretation of uranium and thorium
in igneous rocks. Work has pointed up the
variability of the different igneous rock groups.
Most of the fresh igncous rocks have uranium
contents lower than 7 ppm. somc radicactive

~
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samples contain as much as 200 ppm uranium and
500 ppm thorium. High contents of uranium and
thorium can be correlated with cther compesitionat
peculantics. (PAG)

<430>
Bell. K.G.: USA:S. Washington, DC

Uranium and Thorium in Sedimentary
Rocks. In Faul. H. (Ed.). Nuclear

Geology: A Sympusium on Nuclear

Phenomena 1n the Earth Sciences. John
Wiley and Sons. New Yorl. (pp. 98-114),
414 pp. (1954)

Uranium occurs in  igneous rocks. in part as
discrete uranmium minerals. and (c a greater extent
in  minerals in i1somorphous substitution for
clements such as calcium and the rare carths. Some
uranium exists in extremely thin intergranular films
formed by solidification of the last residual traces
of magmatic fluid. or by supergenc enrichment.
Most of the thorium contained in the carth is
belicved to be present in the upper lithosphers and
preferentially  concentrated in  acidic  rocks. |’
occurs in igneous rocks in part as discrete thorium
minerals and in part n isomorphous substitution
for calcium, the rare ecarths. and possibly other
clements. The chapter summarizes the vast
literature on uranium and thorium in sedimentary
rocks and discusses the sediments where uranium
accumulates. (PAG)

<431>

Pettersson, H.:
Goteborg. Sweden

Ocecanografiska Institutet,

Radioactive Elements in Occan Waters
and Sediments. In Faul, H. (Ed.). Nuclear
Geology: A Symposium on Nuclear
Phenomena in the Earth Sciences. John
Wiley and Sons, New York. (pp. 115-119),
414 pp. (1954)

Of the radioactive elements present in ocean waters
and recemt marine sediments, radium alone has
been accessible to direct measurements since the
carly years of the present century. The uranium
content in sea water could be measured only after
the development of the fluorescence method in the
carly thirties, and it is now fairly well known. The

refative scarcity of radium in sca water and the
excess of the same clement in the surface layen of
deep sea deposits kd to the assumpiion that the
intervening c¢lement. thorium 230 precipitates on to
the sca bottom. especially at great depths and there
gives nise to thonum 230-supported radium. (Auth)

<432>

Johnson. D.H., H. Faul. and C.W_. Title:
USGS. Denver. CO

Geophysical Exploration by Nuclear
Methods. in Faul. H. (Ed.). Nuclear
Geology: A Symposium on Nuclear
Phenomena in the Earth Sciences. John
Wiley and Sons. New York. (pp. 219-255).
414 pp. (1954)

The chapter revikws the various techniques and
problems in the application of Geiger-Muller and
scintillation counters to  geophysical  prospecting.
the use of gamma-ray and ncutron logs by the
petzoleum industry, and the nuclear logging of dnll
holes for mineral exploration and soil studies.
(PAG)

<433>
Johnson, D.H.; USGS. Denver. CO

Radiometric Prospecting and Assaying. In
i-aul, H. (Ed.). Nuclear Geology: A
Symposium on Nucicar Phenomena in the
Earth Sciences. John Wiley and Sons, New
York. (pp. 219-241). 414 pp. (1954)

C=libration and standardization of the
Geigrr-Muller and scintillation counters utilized for
geophysical prospecting and the geometrical
interferences of (1) solid-angle effecis; (2)
absorption by rocks: (3) absorption by air. (4)
radioactive clements: and (5) contamination arc
discussed. The counters are utilized in radiometric
assaying. geologic mapping. and in exploration for
new sources of petroleum. (PAG)

<4M>
Faul, H.; USGS. Denver, CO

Nuclear Logging of Drill Holes for




Mineral Exploration and Soil Studies. In
Faul, H. (Ed.). Nuclear Geology: A
Symposium on Nuclear Phenomena in  the
Earth Sciences. John Wiley and Sons. New
York, (pp. 250-255). 414 pp. (1954)

The scintiliation logging apparatus. with s
increased  sensitivity.  offers particular  promise  for
geologic logging of cexploratory dnll holes where
radicactive ore 1s not cxpected. Contacts. fissures,
and gencral rock types can be udentified from the
gamma-ray log. in 2 manner analogous to the
procedure in petrolecum cxploration. the
limtations ecncountcred in  necution logging applyv
here as well, except that the measurements can be
carned out with greater accuracy. owing 1o the
absence of interfering factors such as well fluid and
casing. The nuciear methods of soil-density and
moisturc-conlent  determination  are  mofre  accurate
and much simpler than previously used standard
sampling techniqucs. (AuthXPAG)

<435>

Erickson. R.L.. A.T.
Horr; USGS. Denver. CO

Myers. and C.A.

Association of Uranium and Other Metals
with Crude Oil, Asphalt, and

Petroliferous Rock. American Association
of Pectrolecum Geologists Bulletin, 38(10).
2200-2218. (1954)

Some ciude oil. natural asphalt. and petrolifcrous
rock ar: appreciable radioactive, but hittie is known
about the actual uranium content and the chemical
nature of the uranium compound or compounds :n
these  malerials.  Semiquantitative  spectrographic
analyses of the ash of 29 sampics of crude o, 22
samples of natural asphalt. and 27 samples of oil
extracted from peirolferous rock indicate  that
metals such as vanadium, nickel. copper. cobalt,
molybddenum. lcad. chromium., mangancse. and
arscnic are consistently present - at somc places in
exceptionally high concentrations - in this type of
organic matter. The chemical analyses show that
the uranium content of crude oil is consistently
much lower than the uranium content of the
natural asphait and oil extracted from petroliferous
rock. The association of uranium with organic
materials may have a direct bearing on the genesis
of some types of urzaium deposits. Many uranium
deposits, such as those in the San Rafacl Swell.
Emery County, Circle Cliffs, Garficld County. and
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Capitol Reef. Wavyne Countv. Utah. occur on the
flanks of breached anixlinal structures that have
served as traps for the accumulation of petrolcum

during geologic time. (Auth)

<436>
Lovenng. T.G.: USGS. Denver. CO

Progress in Radioactive Irom Oxides
Investigations. Economic Geology. 50i2).
186-195. (1955)

Many uranum and thormum deposits in the western
United States are closely assocrated with somes of
sccondary radwuctive iron mineralk. As a resault of
2 study of these radwactive “limonites™. . was
concluded that uranum mincralk in an oxidiing
sulfide environment go mto solution n acd suifate
waters as uranyl sulfatc in the presence of fermnc
sulfate. When these acid  waters arc  neutralized.
fernc  sulfate  hydrohsen to form  collosdal  ferme
onde hydrate. This absorbs the uranyl ion and thus
removes most of the uranium from solution As the
colloada!l ferrc oxde hydrate ages. it crystatlizes to
form gocthite and m this process most of the
uanium i expelied to form partickes of secondany
uramum mincrals m  the rowlting hmonite. Maost
thortum mmerals are rneustant to weathering and
rematn in their onginal form in thorian limonites.
({Auth)

<P71>

Lovering. T.S.. H.W. Llakin. F.N. Ward.
and F.C. Canncey: USGS. Washingion, DC

The Use of Geochemical Techniques and

Methods in Prospecting for Uranium. In
USGS Professional Paper 300, (pp.
659-665). 739 pp.. In Proccedings of the
Intcrnational Confercnce on the Pcaceful
Uses of Atomic Encrgy. Vol. 6. Geology of
Uranimm and Thorium, held in Geneva.
Switzerland. August  R-20. 1955, United
Nations, New York. (pp. 782-787), 825 pp.
(1956)

The art of successfully applying the fundamental
principles of genchemical dispersion of the clements
to the practical problem of finding hidden ore
bodics depends on  establishing  diagnostic  patterns
of dispersed metals in the vicinity of ore deposits,
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The techniques of using variation in trace amoun:s
& wetals 10 dehneate such patiems or anomalies is
be:0¢ used in the search for uranium and thorium.
The wspomalics most commonly investigated in
geothemical prospecuing are those formed at the
earths <wrface by agents of weathering. crosion. or
surficial transportation. Analysis of soil derived
from the direct weathering of rock in place gives
the most reliabic and consistent indication of ore
lymg immediately bencath the soil. Attention also
is being given to primary anomalies found in
bedrock, and scveral studies have indicated the
prescnce  of dispersion hales adjoining and
overlying some blind ore bodies - dispersions that
are apparently related to the ore depositing procsss.
Owing 10 the varyirz mobilities of different
clements, some of these diagnostic halos, hoth
primary and sccondary, extend over a large area
and form brosd targets which are useful in general
reconmmissance; others, which are restricted 10 the
vicinity of the ore body itself, arc more useful for
detailed studies. (Auth)

<438>
Huff. L.C.; USGS, Washington, DC

Preliminary Gzochemical Studies in &~

Capitol Reef Ares, Wayne County, Utah.
USGS Bulletin 1015-H. (pp. 247-256).
(1955)

A bleached zonc at ihe base ~f the Chinle
formation ncar the Oyler mine, Wayne County,
Utsh, was studied to establish whether there was a
chemical relstionship between  bleaching i, the
Chinle and vuranium mineralization in the
Shinarump conglomeraic. The preliminary results
suggest that the bleaching was accompanied by a
slighnly reducing acid solution which deposited zinc
and copper but no uranium in the bleached zone. A
field test for F avy metals which has been devised
for grochemi:al prospecting appears to be
satisfactory for detecting and tracing such
mineralization effec’s. It is hypothesized that the
solution which bleached the Chinle alo deposited
uranium in the Shinarump, but more work is
needed to clarify this relationship. (Auth)

<A9>

Jowbin, F.R.; Not given
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Widespread Occurrence and Character of
Uraninite in the Triassic and Jurassic
Sediments of the Colorado Plateau - A
Discussion. Economic Geology. 50¢2).

233-234_(1955)

The paper is a short comment on the paper of the
same name by Rosenzweig. Gruner, and Gardiner
(1954). It is sugested that the agent active ir the
precipitation of uranwura is not clemental carbon
but rather the hydrocarbon fraction (resin) onct
present. (Auth)

<440>

Rankama, K., and T.G. Sahama: Not
given

Geochemistry. In Geochemistry.

University of Chicago Press.
632-639), 912 pp. (1950)

Chicago. (pp-

The geochemistry of wuranium s discussed.
Uranium is a member of the actinide series of
rare-carth clements and has a large ionc radius.
The most importani uranium mincral is the oxide.
1JO2, found as uraninite and pitchblende. Other
urarivm minerals include hydroxides, phosphates.
arsenates.  vanadates.  uranates. carbonates,
silicates, and sulfates; these minerals are usually
derived  from the alteration or decomposition of
uraninite and pichbiende. Uranium never occurs in
the natural state and never forms sulfides,
arsenides. or tellurides. During the crystallization
of a migma, uranium does not enter the crystal
laitice of the rock-forming minerais due to its large
ionic radius, and it is therefore enriched in residual
solutions. It may crystallize in pegmatites or it may

enter pneumatolytic and hydrothermal veins.
Uranium is also concentrated. notably in the
presence of vanadium, in minerals precipitated

from ground waters; such uranium deposits are
sometimes found in sa.dstones. The cycle of
uranium and the biogeochemistry of uranium are
discussed. Uranium is absorbed by biological
substances. Some petroleum and associated brines
comain uranium, and marine carboaaccous shales
are definitely higher in uranium than other
sedimentary rocks. Some coals have a high
uranium content. The larges' and most important
uranium deposits are in the vicinity of Great Bear
Lake in Canada, in Katanga in the Belgian Congo
in West Africa, and in Czechoslovakia. They are all
associated with  hydrothermal veimns. Important
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deposits also occur in continental sandstones .n the
western United States. (Auth)

<ui>
Notestein, F.B_; Not given

Some Chemical Experiments Bearing on
the Orngin of Cerwin Uranium-Vanadium
Ores. Economic Geology., 13(1). 50-64.
(1918)

The camnotite deposits of the Colorado Plateau
occur as small lenticular bodies of mineralized
light-colored sandstone within hard, ledge-forming.
cross-bedded sandstones of the McElmo formation
(Morrison formation) of Jurassic age. The deposits
generally conform to the bedding. Nearly all of the
ore-bearing beds are Jich in fossil carbonaceous
matcrial, and most also contain calcite and
gypsum. Three hypotheses of origin have been
advocated; they are summarized as follows: .
Widely disseminated wuranium and vanadium
mincrals have been dissolved from overlying rocks
and transported by ground water; the metals were
reprecipitated at  the position where now found
through some agency such as calcite or organic
material or through oxidation near outcrops.
Recency is implicd. 2. The minerals carrying
vanadium and uranium werec concentrated by
ordinary processes of sedimentation at or necar the
present position. and the carnotite is an oxidation
product of such minerals. 3. The uranium and
vanadium were precipitaied from sea water by the
reducing action of decaying vegetable matter;
carnotitc is an oxidation product. nearly in place,
of such precipitated salts. The author suggests that
descending  sulfate  waters  dissolved  disseminated
uranium and vanadium minerals and carried the
metals down in solution. The metals precipitated
when a calcitic bed was reached. and gypsum and
carbon dioxide formed. The carbon dioxide in
solution would form calcium bicarbonate which
would redissolve the uranium and pan of the
vanadium, and the dissolved salts would be
transported to and deposited at an outcrop or some
other place where carbon dioxide could escape.
(AuthMBW)

<442>

Stiefl, L.R., and T.W, Stern; USGS.
Washington, DC

Identification and Lead-Uranium Ages of
Massive Uraninites from the Shinarump

Conglomerate, Utsh. Science, 115(3000).
706-708. (1952)
Age decterminations were made on massive

uraninites from the Happy Jack Mine, White
Canyon. San Juan County, Utah. and the
Shinarump No. | claim. Seven Mik Canyon,
Grand County, Utah., both in the Shinarump
conglomerate of Triassic age. The ages, as
determined from the Pb 206U 238 and the P
207U 235 ratios. range from 65 to 75 million
years. If the ages co :ulated are close to the true
ages of these ores. then these mincrals  were
probably formed in Late Mesozoxx or Early
Tertiary time. This interpretation differs from an
carlier conclusion that the ore bodies were formed
during or soon after deposition of the host rocks in
Late Trassic time. (Auth)

<443>

Stieff. L.R., and T.W. Stern: USGS.
Washington, DC

Interpretation of the Discordant Age
Sequence of Uranium Ores. In USGS
Professional Paper 300, (pp.
pp.. In Proceedings of the
Conference on the Peaceful Uses of
Atomic Energy, Vol. 6. Geology of

549-555). 739
International

Uianium and Thorium. held in Geneva,
Switzerland, August 8-20. 1955. United
Nations, New York. (pp. 540-546), 825 pp.
(1956)

Several recent reports on the calculated ages of
uranivm ores have consistently shown the following
discordant age sequence: The Pb 206U 238 age is
less than the Pb 207 U 235 which is much less than
the Pb 207.Pb 206. Five hypotheses have been
proposed to ecxplain these discrepancies: the loss of
radon, loss of lead or uranium. presence of original
radiogenetic lead, and reworking of uranium
deposits or multiple periods of deposition or both.
The choice of one of these hypotheses will
determine which of thc three ages is believed to
approximate most nearly the “truc age™ of the ore.
None of these five hypotheses has been
satisfactorily established by detailed mineralogic or
isotopic studies nor have the choscn ages been
confirmed by stratigraphic or paleontologic
cvidence. Agreement between the calculated Pb
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206/Pb 210 and Pb 206/U 238 ages of uranium
ores with much higihkr calculated Pb 207/ Pb 206
ages strongly suggests that mdon loss is not the
major reason for the discrepancies. Loss of lead can
not account for Pb 207/Pb 206 ages being
appreciabiy more than stratigraphers’ “best”
estimates of the age of the uranium ore: or the
enclosing rocks. Some invesiigators believe tia* the
presence  of original rmadiogenic lead does not
account for the observed differences in the
radiogeric lead content of the galena within
uraninite specimens and free galena, both from the

same deposits. One of the most important problems
at the present time in determining the age of
uranium ores is to recognize the geologic process or
processes that result in the Pb 206 U 238 is less
than Pb 207. U 235 is much less than Pb 207 Pb
206 age sequence. Untii this problem has been
darified. caution should be used in assuming the
cause of the discrepancy and in selecting onc age
from the sequemce when the necessary geologic,
mineralogic, and analytical data arc not available.
(Auth)




PROSPECTING

<444>

Dennison, J.M.; University of North

Carolina. Department of Ceology, Chapel
Hill, NC

Possibilities for Uranium, Vanadiom,

Copper, and Silver in the Pennsylvanian

System in West Virginia. Proceedings of
the West Virgimia Academy of Science. 45,
294-296. (1973)

Most United States commercial deposits of

uranium are associated with feldspathic fluvial

sandstones as a result of geochemical cell
concentration  from groundwater cisculation.
Scdimentary and  stratigraphic  criteria  are

presenied which lead to the conclusion that the
Pottsville Group. Allegheny Formation. and
Concmaugh and Monongahela Groups in West
Virginia have moderate potentizl for uranium. The
Dunkard Group is highly favorable for uranium

prospecting. Geochemical cells can  concentrate
other clements besides uranium. including
vanadium. copper. and silver. Geochemical
sampling should bec donc for these clements,
cpecially  associated  with the red  shales and
siltstones  of the Dunkard. Monongahela. and
Conmemaugh  Groups and  Alicgheny  Formation.
(Auth)

<445>

Wogman. N.A., R.I. Brodzinski, and I.
Van Middicsworth: Battclle, Pacific

Northwest  Laboratories. Richland., WA;
University of Tennessce, Depariment of
Physiology and Biophysics, Memphis, TN

Radium Accumulation in Animal Thyroid

Glands-A Possible Method for Uranium

and Thorium Prospecting.
BNWI.-SA-5560. 14 pp. (1976)

145

A mcthod of prospecting for uranium and ihonum
is proposed based on uptake of their radicactive
daughters. Ra 226 and Ra 228, by plan's. the
collection of plant material by herbivores.  the
concentration of the radicactive species by spealic
animal tisswes. and the subsequemt  gamira-ray
analysis of the tissues. (A sth)

<446>
White, D.J.; Orcgon Department of

Geology and Mineral Industries,
OR

Portland.

Radioactive Mincrals the
Should Know. Orcgon Department of
Geology and Mincral Industries Short
Paper No. I8, L1 pp. (1976)

The introduction 10 prospecting and  uranium
minerals includes a chart of mincrals found in
combination with uranium deposits. There s abo a
summary of uranum mincs in Orcgon and basic
information for the novice prospector. (PAG)

Prospector

<M7>

Collins. G.E.. and T.S. Nye: AEC.
Division of Raw Materials.
NM

Albuquergue.

Exploration Drilling for Uranium in the
Scholie Area, Torrance County, New
Mexico. DAO4-TM-9. 23 pp. (1957.

December)

Uranium and copper minerals occur in a
conglomerate and sandstone sonc in the Permian
Abo Formation which outcrops on the cast side of
Priest Canyon north of Scholle. Torrance County.
New Mexico. A dnlling program was carried out to
cvaluate the uranium potential of he arca. The
results of che drilling ndicate that scaticred and

weak uranium and copper mineralizavion,
associated with carbonaceous plant material,
occurs in a broad. meandering palcostrcam

channel. (Auth)

<448>

Eakins. G.R.. Alaska Department of

Natural Resources, Division of Geological



and Geophysical Surveys, College, AK

Investigation of Alaska’s Uranium

Potential, Part 1. CJO-1627, Part 1, 437
pp. (1975, Junc 1)

Various geographical regions in  Aksla  were

cxamined in an cxhaustive literary sezrrh for the
possibility of uranium. cither vein type or
sedimentary.  Six  offer encouragement: the Copper

River Basin. the alkalinc intrusive belt of
west-central Alaska and Sclawik Basin arca, the
Seward Perinsula, the Susitna Lowland, the

coal-bearing basins of the north flank of the Alaska
Range. the Prccambrian gneisses of the USGS
1:250000 Goodnews quadrangle. and southeastern
Alaska, which has the sole operating uranium mine
in the state. Other areas that may be favorable for
the presence of uranium include the Yukon Flats
arca, the Cook Inlet Basin, and the Galena Basin.
(Auth)

<449>

Councill, R.J.; North Carolin:
Department of Conservation and
Development. Division of Mineral
Resources. Ralaigh, NC

An Introduction to Radioactive Minerals
in North Carolina. North Carolina
Department of Conservation and
Devclopment Information
pp. (1955)

Circular 14, 21

The gencral physical and chemical propertics. mode
of occurrence. and the general distribution of
radioactive minerals in North Carolina are
presented. Mineral rights and permits to prospect
on private, state, and federal lands are discussed.
(PAG)

<450>

Cannon, H.L.: USGS. Washington, DC

The Development of Botanical Methods
of Prospecting for Uranium on the
Colorado Plateau. USGS Bulletin  1085-A,

(pp. 1-50). (1960)

Detailed
exists

that a relation
of mineralized

investigation has shown
between the distribution

ground and of specific  herbaccous plants.
distribution of these plants is controlled by
presence  of sclenium. sulfur. and other trace
cikments available in  the environment of the
uranium deposit. Investigation abso has shown that
the uranium content of trees rooted in ore is
significantly higher than that of trees rooted In
barren ground. On the flat-lying sediments at lower
ahitudes of the Colorado Platcau there s a definite
correlation between major plant zones and
stratigraphic units. Chemical differences that occur
in 2 mincralized arca within a2 formation produce.
on the other hand. recognizable changes n the
plant socicties. which may be useful as indicators in
prospecting. Information concerning the
availability of wns in an ore environment and the
absorption of these ions by plant species s
important in the development of botanical
prospecting techniques. Plants that wct as
indicators of uranium ore on the Colorado Plateau
arc controlled by the incrcased availability of
sclenium.  sulfur. ckium. or phosphorus in the
vicinity of ore deposits. The most useful plant
species  is  ASTRAGALUS PATTERSONI  the
distribution of this plant has led to the discovery of
ore deposits in  several districts.  Prospecting by
mapping the distribution of indicator plants is most
effective at altitudes below about 7.000 feet where
the ore horizon is less than 40 feet below the
surface and where the ore contains 0.001 percent or
more scienium. Phnts of the mustard family excel
in the absorption of uranium but are not as useful
in prospecting by plant analysis as coniferous
species of deep-root habit and wide distribution.
The average uranium contemt of conifcrous trees
growing in barren areas is 0.5 ppm compared to 1.5
ppm in mincralized ground. Tree samples may be
collected on a grid patiern. analyzed for uranium
content by a recently devised chromatographic ficld
test or the older fluorimetric laboratory method.
and the values contoured to indicate mincralized
ground. The method is applicable in areas of thick
forest cover where the ore horizon is at a depth of
70 feet. (Auth)

The
the

<451>

Not given; International Atomic Energy
Agency, Vienna, Austria

Uranium Exploration Geology.

IAEA-PL-39]1. 386 pp.. Proceedings of a
Panel on Uranium Exploration Geology.
held in Vienna, Austria. April [3-17. 1970.



International Atomic Energy Agency
Publications. Vienna. Austria. 386 pp.
(1970, October)

A pancl of uranium geologists representing
expertisc on different phases of urznium geology
sarious sectors of the world met in Vienna Apnl
13-17. 1970 w0 present a  review  of geologic
tavorabilty  criteria and  formulate  guidehines  for
cxploration. The papers, summaries of the
discussions. and conclusions are wncludad n  the
publication. (PAG)

Papers presented at the mecting are
abstracted and input as individual records.

<452>
White, M.G_: USGS. Washington, DC

Reconnaissance for Radivactive Deposits
in the Vicnity of Tellr and Cape Nome,
Seward Peninsula, Alaska, 1946-47, Pant
I: Reconnaissence in the Vicinity of
Teller, 1946. In USGS Circular 244, (pp.
1-4). 8 pp. (1953)

Placer-mining  arcas and  bedrock cxposures  near
Teller on  thr Sceward Peninsula,  Alaska,  were
imovigated 10 Jun: and July. 1946, for possible
sources  of  radicactive materials.  The arcas  that
were  imostigated  are: Dee Creck.  southcast  of
Teller: Bluestone  River basin. south and southcast
of Telicr; Sumset Creck and other small  strecams
Nowing south nto Grantley Harbor. northcast of
Teller: and. also northaast  of Teller, Swanson
Creek and its tributaries. which flow north into the
Agiapuk  Rner  hasin. No  significant  amount  of
radioactive material was found. cither in the stream
gravels or an the bedrock of any of the arcas. A
hcavy-mincral  fraction obuined from a granite
boulder probably dcrived from a bench gravel on
Goid Run conuins 0.017 percent  equivalent
uranium. but the radiocacuvity is duc to allanite and
nrcon. The types of bedrock tested include schist.
slate, and greenstone. Readings on fresh surfaces of
rock were the samc as. or only slightly above the
background count. The maximum radioactivity in
strecam concentrates  is  0.004 percent  cyuivalent
uranium 10 a sluice concentrate from Sunset Creek.
(Auth)

<453>

147

White. M.G.. and P.L.
Washington, DC

Reconnaissance for Radicactive Deposits
in the Lower Yukon-Kuskokwim
Highlands Region, Alaska, 1947, Chapter
B: Radiocactivity and Mineralogy of
Concentrates from the Placers of Julian,
Moore, and Candle Creeks, and the
Cripple Creek Mountains. In USGS
Cirrular 255 (pp. 16-18). 18 pp. (195 3)

Radiomziric and mincralogic study  of 10
concentrate samples from the placers of  Julian.
Moore. and Candle Creeks, and the Cnipple Creek
Mountains, Lower Yukon-Kuskokwim Highlands
region, Alaska, failed to reveal any signifcant
amounts of uranium. Owly the sample from Jul@mn
Creck shows an appreciable amount of
radicactivity  (0.03 percent equivaient Lranium). but
this is attributed entirely to thonium in monazite.
{ Auth)

<454>
Moxham. R.M.; USGS. Washington. DC

Reconnaissance for Radioactive Deposits
in South-Central Alaska, 194749, Part I[:
Reconnaissance  for  Radioactive  Deposits
in Areas Adjacent to Highways in
South-Central Alaska During 1947 In
USGS  Circular 184, (pp. 1-6). 14 pp.
(1952)

A radiometric reconnaissance of the areas adjacent
to the principal highwavs and secondary roads of
south-central  Alaska was carried out during the
summer of 1947 The mvestigation  included  the
examination of ninc gold-placer workings, five gold
lodes, a4 gypsum minc. and a copper  prospect.
Nearly  all wypes of rock cropping out in the
highway belt were tested. No significant amounts of
radioactive materit were found. (Auth)

<455
White, M.G.. USGS. Washington, DC
Radioactivity of Selected Rocks and

Placer Concentrates from Northeastern
Alaska. USGS Circular 195. 12 pp. (1952)

Killeen: USGS.
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Radiometric examinations of nearly 30 samples of
placer concentrates and specified rocks from the
Mount Michelson area and Wiseman and
Chandalar Districts reveals the presence of
radioactive matcrials. The report  discusses the
radicactivity and mineralogy data of these three
regions. The radioactive minerals found, monazite,
thorianite, and biotite, 10 name a few, arc nearly
always associated in the placers with hematite and
a few metallic sulfides, and may be a potential
future source of uranium deposits. (MBW)

<456>

Gault, H.R., P.L. Killeen, W.S. West,
R.F. Black, J.B. Lyons, M.G. White, and
J.J. Matzko; USGS, Washington, DC

Reconnsissance for Radioactive Deposits
in the Northeastern Part of the Seward

Perinsuls, Alasks, 1945-47 and 1951.
USGS Circular 250, 31 pp. (1953)

Five locations in the northeastern pant of the
Seward Peninsula, Alaska were investigated duning
a reconnaissance for  radioactive deposits from
1945-47, and in 1951. The Sweepstakes Creek and
Candle Creck areas were scanned in 1945, the
South Fork of Quartz Creek was studied in 1946,
Buckland-Kiwalik District was examined in 1947,
and the headwaters of the Peace River were
surveyed in 1951. The five chapters included in the
report summarize the radioactivity investigations
and mineralogic data of each area. (MBW)

<457>

Wells, J.D.., and J.E. Harrison; USGS,
Washington, DC

Radioactivity Reccnnaissance of Part of
North-Central Clear Creek County,
Cnlorado. USGS Circular 345, 9 pp.
(1954)

A radioactivity reconnaissance of 334 localities in
north-central Clear Creek County, Colorado was
made in 1951 and 1952. This reconnaissance, made
with a portable scintillation counter and a portable
survey meter with a 6-inch gamma-beta Geiger
tube, disclosed that seven of the localities contain
sufficient uranium to warrant some physical
exploration. Within the area studied, the localities

containing chalcopyrite have the highest grade and
highest percent of occurrences of significant
abnormal radicactivity. Zones of galena-sphalerite
veins have approximately the same rate of
occurrence  of signifiant abnormal radicactvity  as
zones of galena-sphalenite with chakcopynite.  Any
locality or zomc contining pyntic-{iype  veins
without chalcopyrite s cocsidered unlikely to
contain a uranium deposit. (Auth)

<458>

Moxham, R.M.. and A.E.
Washington, DC

Nelson: USGS.

Reconnaissance for Radioactive Deposits
in the Southern Cook Iniet Region,

Alaska, 1949, Part I: lliamsa Lake-Lake
Clark Region. In USGS Circular 207. (pp-
1-4). 7 pp. (1952)

Reconnaissance for radicactive deposits in Iliamna
Lake-Lake Clark region undertaken in 1949
included the examination of two silver-lead
occurrences and five copper deposits, one of which
had been reported carlier to contain uranium; the
radiometnc testing of numerous concentrates from
gravels of streams draining the more inaccessible
areas; and about 310 miles of radiometric
traversing with portable survey meters. The
maximum equivaient uranium  content of any
material tested did not exceed 0.009 percent. (Auth)

<459>

Moxham, R.M., and AF.
Washington, DC

Nelson: USGS.

Reconnaissance for Radioactive Deposits
in the Southern Cook Inlet Region,
Alaska, 1949, Part 2: Jakolof Bay Ares. In
USGS Circular 207, {(pp. 5-7). 7 pp. (1952)

The Geological Survey conducted a b.iel
investigation in the vicinity of Jakolof Bay on the
Kenai Peninsula in southern Alaska. No
radioactive material was found. Possibiy a
chromite stock pile in this locality was mistaken for
pitchblende. (AuthyMBW)

<460>



Weodow, H.. Jr.. USGS. Washingion. DC

Recommaissance for Radioactive Deposits
in the Eagle-Nation Area, East-Central
Alaska, 1948. USGS Circular 316. 9 pp.
(195¢)

Reconnaissance of radioactive deposits in
sedimentary rocks of Proterozoic and Paleozoxc
age. and gramitc of Mesozox age together with s
Tertiary sedimentary derivatives. was conducted in
the Eagle-Nation arca. cast-central Alaska. :in 1948,
None of the rocks cxamined comtains more than
0003 percemt equivalent uranmum except for black
shale beds in the upper Mississippian Calico Bluff
formation and in granitc of Mesozoic age and its
sedimentary derivatives. Two units near the base of
the formation appear to be persisient in the arca:
Radioactive unit A, with an average thickness of
6.6 fect. contains an average of 0.007 percent
equivalent  umnium and 0004 percemt  uranwum;
radicactive unit B. with an average thickness of 5.2
feet, contains an average of 0.006 percent
equivalent  uranium and 0003 percemt  uranium.
Phosphatic pellets from unit B at onc locality
contain  0.022 percent equivalent uranium. 0.019
percent uranium. and 15 percent P205. Samples of
the granite of Mcsozoic age and its Teriary
sedimentary  derivatives average 0005 and 0.004
percent  equivalent uranium, respectively. Biotite is
the chief radioactive mincral in the granite and its
radioactivity is ascribed to the presence of uranium
and thorium. which occur either as impurities or in
tainute  inclusions of other. as yet unidentified.
mincrals. Traces of uranium and thorium in zircon.
sphene. and monazite aiso contribute to the total
radioactivity of the granitc. Zircon and monazite
arc the major uranium- and thorium-bearing
mincrals of the Terary sedimentary rocks derived
from the granite. (Authy MBW)

<461>

Hail, W.J.,
Washington. DC

Jr.. and J.R. Gill: USGS.

Results of Reconnaissance for
Umaiferous Coal, Lignite, and
Carbonsceous Shale in
USGS Circular 251. 9 pp. (1953)

Western Montana.

A reconnaissance search for uraniferous lignite and
carbonaccous shale was made in western Montana
and adjacent parts of Ildaho during the summer of

149

1951. Particular cmphasi: in the cxamination was
placed on coal and carbonaccous shake associated

with volanic rocks, as volcanic rocks 1 many
arcas appear 10 have recleased uranium to
circulating ground water from which it was

concentrated in carbonaceous matcerial.

Twenty-two arecas in Montana and onc arca n
idaho were cxamined. The coal in five of these
arcas 1s of Cretaccous age. The coal and
carbonaceous shale in the remaining 18 arcas occur
in Terary “lake-bed™ deposits of Ohgocene and
younger age. Both the Cretaccous and Tertiary coal
and carbonaccous shaic arc associated with
contemporancous or vounger volamc rocks and
pyroclastic  sequences. A sample of carbonaccous
shale from the Prickly Pear Valky northeast of
Helena., Montana, contained 0.013 percent
uranium. A sampie of carbonaccous shak from the
Flint Creck Valky southwest of Drummond.
Montana. contained 0.006 percent uranium. Al
other samples of both Cretaccous and Tertiary coal

and carbonaccous shale were essentially
nonradioactive. (Auth)

<462>

Wedow, H.. Jr.. J.M. Stevens. and. G.E.

Tolbert: USGS. Washington, DC

Reconnaissance for Radioactive Deposits

in East-Central Alaska, 1949, Chapter A:
Fairbanks and Livengood Quadrangles. |In
USGS Circular 335, (pp- 1-3). 22 opp.
(1954)

In the summer of 1949, scveral mines and prospects
in  the Fairbanks and lLivengood quadrangies.
cast-central Alaska. were cxamined for the possiblc
presence of radioactive materials. Also tested were

mctamorphic and sedimentary  rocks  of
pre-Cambrian and Pakosoic age coswd by the
Elliott  Highway. Nuggets conssiing  chicfly  of

native bismuth and contaiming as much as 0.1
ncrcent  cquivalent uranium  had been found
previously in a placer on Fish Creek several miles
downstream  from the reported  bismuth-bearing
lode on Melba Creek. but none of the lodes tested
in 1949 exhibited radioactivity in excess of 0.003
percent equivalent uranium. The greatest
radioactivity found in the rocks along the Ellioti
Highway was in an iron-stained pre-Cambrian
schist and m a carbonaccous shale of middic
Devonian  or  Carboniferous  age.  Respective
samples of these rocks contain 0.003 and 0.004
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percent  equivalent uranium. A possible local
bedrock source for the cuacnite-polycrase mincral
found in a placer concentrate containing about 0.04
percent  equivalent uranijum was sought in the
watershed of Goodluck Creek, near Livengood.
The bedrock source of this mineral could not be
located and it is belicved that the source could be
outside of the Goodluck watershed because
drainage changes during Quatermary time may well
have introduced gravels from nearby areas.
(AuthXMBW)

<463>

White, M.G.. and G.E. Tolbert;: USGS.
Washington, DC

Reconnaissance for Radioactive Deposits
in East-Central Alaska, 1949, Chapter B:
Miller House-Circle Hot Springs Area. In
USGS Circular 335. (pp. 4-6). 22 pp.
(1954)

Granite of Mesozoic age in the Miller House-Circle
Hot Springs area, cast-central Alaska, contains
0005 to 0.007 percent equivalent uranium. The
radicactivity is mostly caused by uranium in such
primary accessory minerals of the granite as
allanite, garnet. scheelite. sphene. and zircon.
However. the presence of metallic sulfides,
cassiterite, and uraniferous fluorite, malachite, and
topaz in the granite or associated placers suggests
the possibility of a posti-emplacement or late-stage
mineralization of the granite, presumably of
hydrothermal origin, as a source for at least pant of
the uranium. Additional reconnaissance in the area
to dectermine the presence or absence of
hydrothermal uraniferous deposits of commerical
grade appears warranted. {(Auth)

<464>

Wedow, H., Jr.,
Washington, DC

and G.E. Tolbert: USGS.

Reconnaissance for Radioactive Deposits
in East-Central Alasks, 1949, Chapter C:
Copper Creek Copper Lode Prospect,
Eagle District. In USGS Circular 335. (pp.
79), 22 pp. (1954)

Investigation of radioactivity anomalies at the
Copper Creek copper lode prospect, Eagle district,

{50

cast-central Alaska. dunng 1949 disciosed that the
radioactivity is associated with copper
mineralization in  highiy metamorphosed
sedimentary rocks. These rocks arc a roof pendant
in the “Charley River™ batholith of Mesozoic age.
The radicactivity is probably due almost entircly to
uranium associated with bornite and malachite.
(Auth)

<465>
White. M.G.; USGS. Washington. DC

Reconnaissance for Radioactive Deposits
in East-Central Alaska, 1949, Chapter D:
Placer Concentrates from the Fortymile
District. In USGS Circular 335. (pp.

10-12), 22 pp. (1954)

Stwudies of 24 placer-concentrate samples from the
Fortymile district of cast-central Alaska revealed
only two samples containing significant amounts of
radicactivity. Both samples are from Atwater Bar
on the South Fork of the Fortvmile River. a short
distance below the confluence of Mosquito and
Dennison Forks. The radioactivity is duc to traces
of uranium-bearing thorianite, which occurs as
minute black cubes and fragments. No data are
available as to the source of the thorianite. (Auth)

<466>

Wedow., H.. Jr.
Washington, DC

and G.E. Tolbert: USGS.

Reconnaissance for Radioactive Deposits
in Eszst-Central Alaska, 1949, Chapter E:
Wilson Creek, My Creek, Ben Creck, and
Chicken Arcas, Fortymile District. In
USGS Circular 335. (pp. 13-72). 22 pp.
(1954)

A reconnaissance was conducted in the Wilson
Creek, My Creek, and Ben Creck areas, Fortymile
district, east-central Alaska, in 1949 in an attempt
to locate three occurrences of high-grade uranium
ores reporied by prospectors. The search was
unsuccessful. A maximum of 0.005 percent
equivalent uranium was found in felsic igneous
rocks of the Wilson Creek and Ben Creek areas.
The radioactivity of these rocks in the Wilson
Creek area is probably due to traces of radioactive
clements in the common accessory minerals of the



igncous rocks; in the Ben Creck area it is probably
due chiefly to thorium in monazite and allanite,
which were identified in concentrates from gravels
of streams draining areas underlain by the igneous
rocks. Radiocactivity tests of Tertiary sedimentary
rocks in the vicinity of Chicken show that a
sulfide-bearing monimorillonite-type clay contains
as much as 0.005 percent equivalent uranum and
that coked coal and ash from a bumed coal bed
contain as much as 0003 percent eguivalent
uranium. A concentrate submitted by a prospector
from a gold-placer deposit at Atwater Bar, a shon

dstance cast of Chicksn, contains (races of
uranothorianite and monazite and bas an
equivaient uranium contemt of 0.027 percent.
(Auth)
<467>

Nelson, A.E., W.S. West, and J.J.
Matzko; USGS. Washington, DC

Reconnaissance for
in Eastern Alaska,
348, 21 pp. (1954)

Radioactive Deposits
1952. USGS Circular

Reconnaissance for radioactive deposits was
conducted in sclected areas of castern  Alaska
during 1952. Examination of copper, silver, and
molybdenum occurrences and of a reported nickel
prospect in the Slana-Nabesna and Chisana
districts in the castern Alaska Range revealed a
maximum radicactivity of about 0.003 percem
equivalent uranium. No appreciable radioactivity
anomalies werc indicated by acrial and foot
traverses in the area. Reconnaissance for possible
lode concentrations of uranium minerals in the
vicinity of reported fluorite occurrences in  the
Hope Creek and Miller House-Circle Hot Springs
areas of the Circle quadrangic and in the Fortymile

district revealed a maximum of 0055 percent
equivalent uranium in a float fragment of
ferruginous breccia in the Hope Creek area;

analysis of samples obtained in the vicinity of the
other fluorite occurrences showed a maximum of
only 0.005 percent cquivalent uranium. No
uraniferous lodes were discovered in the
Koyukuk-Chandalar region, nor was the source of
the monazite, previously reported in the placer
concentrates from the Chandalar mining district,
located. The zource of the uranothorianite in the
placers at Gold Bench on the South Fork of the
Koyukuk River was not found during a brief
reconnaissance, but a placer concentrate containing
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0.18 percent equivalent uranium was obiained. This
concentrate s about 10 times more radioactive than
concentrates  previously  available from the area.
(Auth)

<468>
Barren, D.C.: AEC. Salt Lake City. UT

Preliminary Report of Recoanaissance in
the Bighom Basin, North-Central
Wyoming and South-Ceatral Montana.

RME-4027. 19 pp. (1953)

Airtborne and ground rcconnaissance for uranium
was conducted in the Bighorn Basin. No
occurrences of cconomic importance  were found.
Sedimentary rocks ranging in age from Cambrian
to Lower Tertiary are exposed in the structural and
topographic Bighorn Basin. Small occurrences of
uranium were found in the Flathead sandstone of
Cambrian age, the Chugwater formation of Triassic

age. the Morrison and Cloverly formations of
Jurassic and Cretaceous age, the Frontier and
Mesaverde formations of Crctaceous age. and in
the Wasaich formation of Eocene age. (Auth)

<469>

Miller, T.P.. and OJ. Ferrians, Jr: USGS.

Washington, DC

Suggested Arcas for Prospecting in the
Central Koyukuk River Region, Alaska.
USGS Circular 570, 12 pp. (1968)

Anomalous amounts of copper, lead. rsinc. siiver,
and gold in stream-sediment samples and
mincralized outcrops define seven arcis favorable
for prospecting in the central Koyukuk River
region, west-central Alaska. These arcas. listed with
their metals of interest. are (1) Indian Mountain:
silver. lead, copper. and gold. (2) Sun Mountain:
lead. copper, and silver. (3) Dakli: copper, (4) Clear
Creek: gold, (5) Caribou Mountain: uranium and
thorium, (6) Hawk River: lead and silver. and (7)
Purcell Mountain: gold. Mincralization at all thesc
localities is closely related to granitic plutons of
Late Cretaceous age. These plutons are intrusive
into  volcanic rocks ranging in composition from
quartz latite 10 andesite and in age from possibly
Late Jurassic to Early Crctaceous. (Auth)
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<470>
Davidson, D.F.. USGS. Washington. DC

Reconnaissance for Uraniem in the
Powder River Basin, Wyoming. TEM-677,
32 pp (1953)

A reconnaissance was made of a large pant of the
Powder River Basin, Wyoming. to scarch for
uranium deposits in parts of the basin other than
the Pumpkin Buttes area. No umnium deposits of
cconomic interest were found. but some rocks of
the Tertiary Fort Union formation and the
Cretaceous Inyan Kara group were found to be
sefficiently uraniferous to justify further search in
these formations. (Auth)

<471>

Proctor. P.D.; Utah Geological and
Mineralogical Survey. Salt Lake City. UT

Uranium: Where It Is and How to Find
It. Eaglc Rock Publishers. Salt Lake City,
UT. 85 pp. (1954)

The publication is a non-technical guide to
prospecting for uranium. Included is information
on uranium minerals and deposits, areas of known
deposits. equipment. and other topics of interest to
a uranium prospector. (Auth)

<472>
Page. L.R.: USGS. Washington, DC

Geologic Prospecting for Uranium and
Thorium. In USGS Professional Paper

300. (pp. 627-631). 739 pp.. In Proceedings
of the International Conference on the
Peaceful Uses of Atomic Energy, Vol. 6.
Geology of Uranium and Thorium, held in
Geneva, Switzerland. August 8-20, 1955.
United Nations, New York. (pp. 688-691).
825 pp. (1956)

The search for uranium and thorium in the United
States has emphasized the value of geologic guides
in prospecting. The application of these guides in
conjunction  with radiometric. geochemical,
botanical, panning, and geophysical techniyues bhas
greatly increased the rate of discovery. Prospecting
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for mew districts is based on very general critena:
prospecting for individual ore deposits in new or
old districts requires specific  guides.  Geologic
guides to ore deposits vary for cach major uranium
and thorium district; many of these guades arc
discussed. (Auth)

<473>
Cannon, H.L.: USGS, Denver, CO

Botanical Methods of Prospecting for
Urnamium. Mining Engincering. 6(2).
217-220. (1954)

Botanical methods of prospecting for metalliferous
ores are based on he premise that deposits at depth
may affect surface vegetation. This may be
manifested as unusual concentrations of the metals
within the bodies of the plants growing on or near
the deposits, or as the presence of particular plants
which flourish in the anomalous geochemical
environment. Both may be wused in  botankal
prospecting for uranium. A plant may be used as
an indicator in botanical prospecting if its
distribution is controlled by any factor related to
the chemistry of the ore deposit. Since some
uranium dcposits contain unusual concentrations
of selenium and sulfur, sclenium- and
sulfur-indicator plants may be used as a guide to
these ore deposits. Botanical prospecting for
uranium is uscful wherever deposits are less than 70
feet from the surface and where selenium and
uranium are readily availabie to plant roots. (Auth)

<474>
Stugard. F., Jr.; USGS. Washington, DC

Physical Exploration for Uranium During
1951 in the Silver Reef District,
Washington County, Utah.
pp. (1953)

TEI-254, 59

The Siiver Reef district in southwestern Utah lies
on the northeastward trending and plunging Virgin
anticline which has been breached by ecrosion
leaving hogbacks of resistant Chinfe sandstone beds
which are locally repeated by thrust faulting.
Thirteen diamond drill holes, ten of which were
located around Pumpkin Point, were drilled in
1951; no ore-grade mineralization was encountered.
Carnotite and volborthite are presenmt in surface




exposures in mined arcas. Small lenticular ore
bodics in the Chinle formation have been mined:
no ore remains in sight. The chances of discovering
significant uranium deposits in the Silver Reef
district  arc poor because of highly varizble
lithology. closely faulted structure. and obliteration
of shallow uranium-bearing lenses by previous
silver mining. The report includes descriptions of
several mines and prospects in the area. (Auth)

<475>

Holder. B.E.. University of
Lawrence Livermore Laboratory,
Livermore. CA

California,

LLL Uranium Hydrogeochemical Survey

Projeca Highlights for July, 1975.

UCID-16883. 7 pp. (1975. August)

Status of the LLL hydrogeochemical suney of
Winpemucca Lake, Smoke Creek  Desert. Cave
Valley. and Roach Lake basins in Nevada is
reported. A reconnaissance sampling of
Winnemucca Lake was made 1o  determine s

accossibility by four wheel drive vehicles and to test
hand augering as a mears of collecting samples.

About 100 sediment samples were taken from
allvial fans and dry stream channcls of Walker
Basin. Preliminary survey analyses were performed
on 24 samples from Walker River and its
tributarics. (GRA)

<476>

MacDonald., J.A.; Eldorado Mining and
Refining Limited. Ottawa. Canada

Lake Water, A Guide to Uranium.

Canadian Mining Journal. 89(4). §9-90.

99-100. (1968, April)

The hydrochemical survey in the Beaverlodge area
of Canada indicates that sones of sccondary
uranium mineralization can  readily be delineated
by lake water sampling. Because the secondary
migration of uranium is greatly cnhanced in a
carbonate-rich  cnvironment, pH and bicarbonate
determinations provide necessary criteria  for
cstablishing  the  significance  of  uranium  assay
results. The specilic conductance of surface waters
can provide a uscful though indirect, guide to arcas
of mineralization. (AuthX PAG)
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<477>

Nichols, C.E.. V.E. Kane, S$.C. Minkin,
and G.W. Cagle: Union Carbide, Gak

Ridge Gascous Diffusion Plant. Oak

Ridge. TN

National Uranium Resource Evaluation
Program, Hydrogeochemical and Stream,
Sediment Pilot Survey of Llano Areca,

Texas. K-TL-602. 155 pp. (1976, Junc 30)

The objective of the Hydrogeochemical and Stream
Sediment Reconnaissance Survey 15 to perform a
reconnaissance  of the nation’s surface  waters,
groundwater, and stream and lake sediment in
regions sclected according 1o geologic favorability
which wi"" aid in the udentification of the best arcas
for uranium exploration. A pilot geochemical
survey of the Llano, Texas area was conducted
during February and March 1976 to prepare for a
subsequent  reconnaissance  geochemical  sunvey  of
uranium in Central Texas. Stream sediment. stream
water. well water. and plant ash from five geologc

arcas were  analyzed in the laboratory  for
approximately 25 paramcters.  Examples  of
anomalous values In stream  sediment and  stream

water indicate the uscfulness of both sample tvpes
in identifyving anomalies ai a  regional
reconnaissance-scale station spacing of

approximatcly 5 km (3 mu). Anomahos in San Saba
County arc  associated with the Marble
Falls-Smithwick Formations and the Strawn  Series
(Pennsylvanian), the Houy Formation (Devonian
and lower Mississippian). and the Hickory
Sandstone  Member of the Riley Formation
{Cambrian). .7 Burnct County anomalous valucs
arc duc to the influence of the Valley  Spring
Formation (Precambrian). and in Blanco  County
anomalics arc found associated  with  the  Riley
Formation (Cambrian). {Auth} PAG)

<478>

Moxham. R.M._,
Washington, DC

and W.S. West: USGS.

Radioactivity Investigations in the
Serpentine-Kougarok Area Seward
Peninsula Alaska, 1946
265. 11 pp. (1953)

USGS  Circular

Radioactive
found in

mincrals  in small  quantitics
the bedrock and alluvium within

were
the



outcrop arca of gramite at the head of Serpentine
River. Tais of radioactivity at outcrops of the
granite indicate that smafl amounts of radicactive
material s disseminated throughout the mass. Four

variants of the normal granite have been
recognized: carly and late  differentiates. and
permatitic  and  fine-grained facies. All  vanants

except the carly differentiates show radioactivity in
excess of the normal gramite. The average
equivalent uranium content of 29 samples of the
gramitic vanants is 0.008 percent. The
heavy-mineral portions of these samples average
0.034 percent cquivalent uranium. The radioactivity
of the placer material and bedrock is attributable to

zircon, sphene, allanite, hydrogocthite, and two
unidentified secondary minerals. (Auth)

<479>

Boberg. W.W_, and D.D. Runnells;

University of Colorado. Department of

Geological Sciences, Boulder, CO;
Conoco, Uranum Expluration, Casper,
wY

Reconnaissance Study of Uranium in the
South Platte River, Colorado. Economic
Geology, 66, 435-450. (197])

The South Platte River in Colorado drains areas of
crystalline and sedimentary rocks. The water is a
sodium-calcium-sulfate-chloride type throughout
its length of flow in Colorado. The concentration
of uranium in the water of the South Platte during
the winter of 1969-1970 ranged from 5 ppb to 67
ppb. making it anomalously rich W urantum in
comparison with most othes rivers of the world.
The concentration of uranium increases
downstream. in contrast to the decrease in uranium
concentration observed in other rivers that drain
arcas with known deposits of uranium. The South
Platte contains a higher concentration of uranium
than cither the Colerado or North Platte rivers,
despite the fact that the latter two rivers drain
ore-producing areas of the United States. It is likely
that most of the uranium in the South Platte is
contributed by uraniferous coal seams in the
Cretaceous Laramie Formation and by

uranium-rich black shales in the Cretaceous Pierre
Formations. The possibility that undiscovered
deposits of uranium ore are present in the drainage
basin of the South Platte cannot be excluded, but
no major deposits are known. Use of the parameter
“incremental areal wuranium-load” permits certain
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portions of the drainage basin 10 be recognued as
contributors of anomalously large amounts of
uranievm to the rniver. In the headwaters of the
South Plattie the incremental arcal uranium-lead s
a low 000018 kg U day km2. whereas for the

increment of drainage between Weldona and
Balzac. Colorado, the incremental areal
uranium-load is 0016 kg U day km2. This

paramcter may be useful for hydrogeochemcal
prospecting for uranium ore in other arcas. The
concentration of uranwm in the interstitial water of
the alluvium in cutoff meanders varnies scasonally.
but there is no clear<cut evidence for srecipitation
of uranium minerals. Measurements ot Eh. ph.

and total vanadium m nterstitial aaters mdicate
that neither urmaninite. coffinite. nor camotite s
stable. (Auth)

<4%0> :

Way. J.H.. Jr., and G.M. Friedman;
Rensselaer Polytechnic Institute, Troy, NY

U, K, and Th Concemtrations in Devonian
Sedimentary Rocks of the Catskill
Mountain Areca and Their Interpretation.
GJO-7404. 72 pp. (1971. May 14)

Rocks of the Catskill Mountain areca were
investigated as possible host rocks for uranium.
Analytica} data, U, K, and Th concentrations.
derived from sampks collected under carcful
stratigraphic and environmental control were
analyzed by statistical methods. Stepwise
disciminant  function analysis showed that there
was nol cnough variability in the data nor cnough
change from onc measured section to another to
cffect a separation of sections at any statistically
significant level. Using linear regression and
correlation analysis. potassium and thorium show a
dependency on each other to a greater degree than
either potassium versus uranium or thorium versus
uranium. No definite conclusions were reached in
attempting to explain why uranium concentrations
throughout the area were so low. (Auth)

<481>
Marjaniemi, D.K., and A.L. Basler; Lucius
Pitkin 1Incorporated, Geology Division.

Grand Junction, CO

Geochemical Investigations of Plutonic




Rocks in the Western United States for
the Purpose of Determining Favorability
for Vein-Type Uranium Deposits.

GJO-912-16, 181 pp. (1972, December 15)
Reconnaissance  geochemical investigations  of
plutonic rocks in the wotern United Siates  were
undertaken  for the purpose  of determining
geochemical guides and favorablc arcas for
vein-type  uranium deposits. Gamma ray
spectrometnic  analyses for uranium. thorium. and
potassium and scmiguantitative cmizsion
spectrographic analyses werc obtained on
approximately 500 samples collected from
throughout the western U.S. Quantitative
major-ciement  analyses were obtained on  selected
sampies. The regional  .armtuons  of  ur@nium.
thorium. and polassium concentrations in  plutonic
rocks wcre investigated on the basis of average
values  for  onc-degree  latitude-longitude
quadnilaterals and average ‘alues and  frequency
distributions  for geologic subdivisions. The results
in both cases ndicate a gencral decrease n the
concentrations of the three clements from  the
contincntal  interior  to  the  centinental  margin.
Possible  geochemucal  guider for ven-type uranum
deponits  were  determined  from  comparisons  of
chemical data for samples from  plutonic  bodies
assciated  with known  deposits  and  all  samples

fron the western US. or  sclected  groups  of
samples. The rewlts indicate  that  plutonic  bodics
associaterd with  known  vein deposits are

characterized by very high silicon, high  aluminum.
potassium.  rubidium and Nockolds-Allen
diffcrenuation :ndex. a hinited  range of values of
the ferric to total iron ratio, low sodium. calcium,

tutanium. mangancye. and  phosphorus,  very  low
iron and sanadium. and a high range of values of
the uramium-potassium ratio.  Uranwum and
thorium concentrations  and  thc  wranium-thorium
ralio arc commonly but not always higher in the
plutonic  hodies  associated  with  vein  deposits.
(AuthXPAG)

<482

Rose. A W., M. Kcith, and N.H. Suhr;

Pennsylvania Statc University,
Department of Geosciences, University
Park. PA

Geochemical Drainage Surveys for
Uranium: Sampling and Anaiytical
Methods Based on Trial Surveys in
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Peansylvania. GJO-1645-1. 55 (1976.

Junc ¥)

PP-

Geochemical suneys ncar  sandstonc-ivpe uranium
prospects 1n northecastern and north-ceniral
Pennsvivania  show that the deprsits an  be
detected by  carctully  planned  stream  sediment
sunvevs, but not by stream water surveys. Stream
waters at singkc sites changed in U content by
Xx10-50 during the 18 months of the study. and cven
ncar known prospects. contain ks than 0.2 ppb U
most of the ume. Unnium cxtractable from stram
sadiment by acetic  aad-H202 provides  useful
contrast between mucralized and  non-mincralired
drainagey of a squarc miic or less. total U content
in sediment does not. High organic material results
in increased U content of sedinents and must be
corrected. Changes in L content of sediment with
time reach 2 maximum of x3 and appear 1o be of
short duration. As. Mn. Pb, and V are enriched n
the mincralized 7cnes. and perhaps in surrounding
halo 7oncs. but do not appear to be pathfinder

ciements  uscful  for  reconnaissance  cxploration.
(Auth)
ot XS

Hilslen. C.T.. AEC. Production FEraluation
Division, Grand Junction. CO

Hydrogeochemical Reconnaissance for
Uranium in the Stanky Area,

South-Central Idaho. RME-130. 23 pp.
(1961 July)

Geochemical data obained from the analywwes of 73
water samples collected in the Staniey arca.  Idaho,
demonstrate  the  apphcabihity  of  hvdrogeochemical
tcchnigues 10 uwramum  cyploraiion. Uramum
concentrations 0 surlace waters of the arca ranged
from 02 1w 220 ppb 130X lhe geometrne mean
for 27 samples from the Bawn Crech miming arca
way 39 ppb U3OR. and the geomettic mean toi the
reminder of the Stanley arca wa- Ll ppb UMK
(39 samples).  Samples  from soven hot  springs
averaged 0.1 ppd PIOK. The conductnity of the
surface waters ranged from 45 to 350 micromhos.
#ith the higher conductivitics  generalhy  lound
water from arcas widenain by sedimentany  rock.
The pH of the surface waters vaned only “hghtly
from the average valuc of 7.4 Twche of the mow
highly  anomzlous uranium concentrations n  the
Basin Creck  district were found from 0.5 2

to 0
mies  dowmstrcam  from known  uranium  deposits,

n
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Outside Basin Creek disirict 2 of the 3 highest
concentrations are from arcas immediately adjacent
1o Basin Creek disirict; and of 4 other possible
anomalics. one is along the strike of structural
trends which may mark an extension of the
minerdlized area. and the other 3 are presumably
infhenced by higher conductivity of water from
arexs of sedimentary rocks. Hot springs waters are
geochemically distinct  from the surface waters of
the uranium district, and apparently aie  neither
contributing unusual amounts of uranium Gor
dissolving significant amounts of uranium from the
sutreunding rock. (Auth)

<484>
Forbes. R.B.; Alaska Gepartment of

Natural Resources, Division of
and Geophysical Surveys. Coilege. AK

Geological

lavestigation of Alaska’s Uranium
Potential, Part 2. GJO-1627, Part 2, 267
pp. (1975, June I)

The report provides information necessary in
estimating the uranium potential of Alaska and
scrves as a3  practical guide to exploration. A
1:1.000.000 scale map of the felsic rocks, analytical
data, and age detcrm:nations are included in the
report. (PAG)

<485>
Reiner. G.M.: USGS. Lakewood, CO

Helium Detection as a Guide for Uranium

Exploration. USCS Open-File Report
76-240. 14 pp. (1976)

Helium. a byproduct of rmadioactive decay, m.:
prove to be a valuable indicator of the presence and
distribution of uranium deposits. Recent
technological advances permit the dcvlopment of
instrumentation not previously adapted {or this
purpose. A truck-mounted mass  spectrometer,
tuned for He 4, permits immediate adjustment or
modification of sampling patterns in  response o
accumulating data. The inlet system of the
spectrometer has been designed to allow flexiility
in gas analyses from various sample types - soil gas,
atmosphere, or gases in water. Sensitivity of the
instrument is better than S50 parts of helium per
{0{E+9) parts of gas. Investigations can be
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performed on a qualitative, refative basis, or on a
quantitative basis by comparison to calibrated
helium standards. Preliminary field testing includes
studies of the responscs to vanations in wind speed.
temperature, barometric  pressure. moisture  and
sampling depth over exiended time periods, as wrll
as studies of pgeologic oontrols on the helium
content in soil gas. Surseys over kmowa uranium
occurrences reveal s<ome anomalous helium
distributions. (AuthYMBY)

<486>
Gault, H.R.; USES, Washington, DC

Reconnaissance for Radioactive Deposits
in the Northeastern Part of the Seward
Peninsula, Alaska, 1945-47 and 195],
Chapter B: Candie Creek Arca, (945, In
USGS Circular 250. (pp. 11-14). 31 pp.
(1953)

A black cubic minecral, questionably identified as
uraninite, is abundant in onec of two significantly
radioactive placer samples obtained prior to 1945
from the Candle Creeck area on the Seward
Peninsula. Only 4 of the i6 concentrate samples
collected during the field season of 1945 from this
areca contain more than 0.0 percent eyuivalem
uranium. Although mineralogical study of the
samples collected in 1945 failed to isolate the
radicactive mincral grains, additional search of the
Candle Creek area for the wuraninite may be
warranted. (Auth)

<487>
White, M.G.; USGS, Washington, DC

Radioactivity of Selected Rocks and
Placsr Concentrates from Northeastern
Alaska, Part 1I: Radioactivity in Gneissic
Granite of the Mount Michelson Ares,
Northeastern Alaska. In USGS Circular
195, (pp. 1-7). 12 pp. (1952)

Radiometric examination of 13 samples collected in
the Mount Michelson area, northeastern Alaska. in
1948, shows that four samples of gneissic grunite
contain an average of 0.007 percent equivalent
uranium, The heavy-mineral fractions from three of
these four samples contain an average 0.052 percent
equivalent uranium and 0.03 percent uranium. The




heavy-mineral fractions from three of these four
samples contain an average 0.052 percent
equivalent uranium and 0.03 percent uranium. The
heavy-mineral fractions of panned concentrates
from gravels of streams draining relatively large
areas of granitic rock. contain an average of 0.028
percent  equivalent uranium. whereas similar heavy
fractions of panned concentrates from streams that
drain arcas other than those largely underlain by
granitic rock contain an average of only 0.005
percent  equivalent uranium. Mineralogic study of
all heavy-mineral fractions having more than 0.0)
percent  equivalent  uranium  indicates  that  the
radicactive material apparently is confined to
biotite, which in one sample contains 1.19 percent
uranium. Fluorite, hematite, zircon, spiene, galena,
and molybdenite. commonly associated eisewhere
with uranium. apparently are disseminated in the
granite with the biotite. The presence of uranium in
the biotite of the granite and, of other minerals
associated with uranium elsewhcre, suggests that
this arca should be considered in relation to others
in Alaska as a possible locality to search for
high-grade uranium deposits. (Auth)

<438>
White. M.G.. USGS. Washington, DC

Radioactivity of Selected Rocks and
Placer Concentrates from Northeastern
Alaska, Part II: Radioactivity and
Mineralogy of Placer Concentrates from
the Wiseman and Chandalar Districts.
USGS Circular 195, (pp. 8-12).
(1952)

In
12 pp.

Radiometric and mincralogic study of 19 placer
concentrates revealed ths presence of monazite on
Rye Creek inn the Wiseman district and on several

crecks northeast of Chandalar Lake in the
Chandalar district, upper Yukon region,
nostheasiern  Alaska.  Umanum-bearing  thorianite

occurs on the South Fork ol the Koyukuk River at
Gold Bench and vicinity in the Wiseman district.
The radioactive minerals are almost always
associated in the placers with hematitc and several
of the metallic sulfides. Such association may
indicate the possible occurrence of primary
uranium ores with ematitic alteration within the
drainage basins of the streams where the
radioactive minerals arec found. Selected areas in
the vicinity of the radioactive mineral occurrences
in the Wiseman and Chandalar districts might

contain primary uraniferous deposits. (Auth)

<489>

liisley. C.T.. AEC, Division of Raw
Matenals. Denver, CO

Hydrogeochemical Explonation for
Urnanium in the Mt. Spokanc Ares,
Washington. Geological Society of
America Bulletin, 76, 1750. (1965)

The applicability of the hydrogeochemical method
of uranium exploration in castern Washington has
been tested. The geochemistry of the waters and the
rock environment associated with the waters were
considered. Chemically the waters are of the
carbonate type and divided into three groups
according to the amount of total disselved
material. These three groups correspond to an
arbitrarily selected grouping of geologic
environments: intensely decomposed granitic  rock:
fresh gramitic rock; and sedimentary  lake-bed
deposits overlain by Columbia River lavas. The
areal-background anslysis for uramium in surface
waters was dectermined to be approximately 1.5 ppb
as compared with the regional background of 0.2
ppb. The area background for spring waters was
found to be about 4.5 ppb. Several springs in the
area are radioactive and can be easily detected with
a hand scintillation counter. Anomalies in  the
amount of 100 ppb were dc ected. Comparisons of
uranium with the pH and bicarbonate content of
surface waters showed that uranium occurs in
anomalous concentrations only where the
bicarbonate content is greater than 25 ppm and the
pH is greater than 6.5. Limitations of the
hydrogeochemical method in the Mt. Spokane arca
are similar 1o thosc encountered clsewhere. Not all
waters with abnormally high uranium indicate the
presence of uranium ore deposits. The major factor
of distancc between an ore deposit and the surface

openings of adjacent springs nceds (urther
cvaluation. Other significant limitations are the
presence of intermittent and discontinuous surface

drainage, and vanations that may occur in the
composition of waters caused by climatic changes.
(Auth)

<490>

McCleraan, H.G.: Montana Bureau of
Mines, School of Mines, Butte, MT



Geochemical Exploration of the Stemple
Pass Area, Lewis and Clark County,
Montana. Montana Burcau of Mines
Special Publication 64. 7 pp. (1974, Junc)

Geochemical soil sampling for copper and
molybderium 9ver two granitic intrusive bodics in
the Stemple Pass area of Lewis and Clark County,
Montana, indictes the presence of disseminated
mincral deposits vithin and adjacent to the granitic
rocks. Although the cconomic importance of the
deposits is not yet known, the sampling results do
indicate an area worthy of further geological and
geochemical investigation. (Auth)

<491>
Davis, W_E.. USGS. Washingion, DC

Electrical Resistivity Investigations of
Camotite Deposits in the Colorado
Plateau. TEM-232. 25 pp. (1951, April)

Investigations of the use of geophysical methods
prospecting for carnotitc deposits on the Colorado
Platcau indicate that clectrical resistivity methods
combined with other geologic data can be used
successfully to locate areas favorable for drilling.
Broad positive resistivity anomalics of small
magnitude were observed over most of the deposits
investigated, all of which are in the Salt Wash
member of the Morrison formation of Jurassic age.
The anomalies are relatad 1o thickening of the
ore-bearing sandstone; mincralized ground in most
places is also associated with this thickening.
Electrical  resistivity measurements can  be
successfully made at depths of as much as 400 feet.
The investigations were conducted on Calamity and
Outlaw Mesas, Mesa County, and Long Park,
Montrose County, Colorado. (Auth)

<492

Comstock.
(&0

§$.5.; AEC, Grand Junction,

Scintillation Drill-Hole Logging. In
Proceedings of the International
Conference on the Peaceful Uses of
Atomic Energy, Vol. 6, Geology of

Uraniura and Thorium, held in Geneva,
Switzerland, August B8-20, 1955, United
Nations, New York. (pp. 722-725), 825 pp.

15%

(1956)

Scintillation type drill hole logging units arc now
part of the uramum cxploration dnlling program.
The scintillation logging unit. designed for efficwent
onc-man opcration. s mounted in a2 four-wheel
drive Jeep station wagon. Gamma ray pulses
detected by a subsurface probe are recorded on a
paper chart. These gamma ray curves are used to
obtain geological information and
semi-quantitative radiometric
mincralized zoncs. (Auth)

analysis of 1the

<493>

Cook. K.L.. and C.K. Moss. USGS.
Washington. DC

Geophysical Obscrvations in  Parts of the

Grants District, McKinley County, New
Mexico. TEI-244. 16 pp. (1952)
Geophysical observations near Haystack Mesa
the Grants district had the dual objective of
investigating the unusual occurrence of negative
acromagnetic anon alies n  close association  with
airborne radioactivity anomalies and of
investigating  other  zeophysical mcthods  which
might assist in the search for uranium ores in the
Grants district.  Ground magnectometer tests
indicate that the apparent corrclation shown in the
airborne data is fortuitous and cannot be attributed
to a genctic relationship between uranium
mincralization and the mtrusion of dikes or the
extrusion of the basaltic lava flow. (Auth)

<494>

the Intcrior,
Albuquerque

Not given; US Department of
Burecau of [Indian Affairs,
Area Office and Ute Mountain Ute
Agency, Albuquerque, NM

Final Environmenial Statement of the
Approval by the Department of u.c
Interior of a Lease of the Use Mountain
Ute Tribal Lands for Uraaimm
Explonation and Possible Mining.
FES-75-94, 190 pp. (1975)

The Depariment of the Interior has approved this
project, leased by the Ute Mountain Ute Tribal
tands, for the purpose of exploring and possibly



mining uranium and related minerals. The project
will consist of a four-year development phase and
an appropriate twelve years of miming and possible
processing The entire project s based on the
assumption that cxploration will reveal commercal

ore bodies that will be mined by underground
methods. Radon gas will be onc of ihe air
pollutants. Surface crosion m sclected arcas  will

occur. The biological community will be affected
and the acsthetics of the arca will be noticcably
.mpacted adversely. (Autk)

<495>
Dennison, J.M.. and W.H. Wheeler;

University of North Carolina.
of Geology. Chapel Hill, NC

Department

Precambrian Through Cretaccous Strata
of Probable Fluvial Origin in
Southeastern United States and Their

Potential as Uranium Host Rocks.
GJO-4168-1, 268 pp.. Southeastern
Geology., Special Publication No. 5. 210

pp. (1972, February 1)

The report furnishes information that will provide
a basis for cvaluating the Nuvial sandstones of the
southeastern United States as a possible source of
uranium. The report is based on literaturc review

supplemented by the writers’ field cxperience.
Roughly a thousand geologic documents werc
examined, and 376 arc specifically cited in  the

discussion of 25 stratigraphic units which are or
may be nonmarine fluvial and declaic in origin.
Maps are presented showing the outcrop pattern of
cach unit, with thickness and other information. A
summary description is given of the stratigraphic
occurrence. petrography, provenance, and
sedimentary  structures  including  indication  of
curremt  vectors.  Factors affecting ground water
circulation, past or present, arc cvaluated in an
effort to locatc conditions favorable for uranium
ore development. Redbeds may serve as indicators
of oxidizing facies and are the:efore important. The
boundary between oxidizing (red or drab) and
reduzate (gray. greemish, or black coloration) facies
are dclimited where possible. One aim of the report
is to locate the counties in which ecach stratigraphic
unit appears to be most favorable for uranium on
the basis of host rock characteristics. This should
facilitate field examination of the rocks for more
specific indications of uranium deposits.
(AUthPAG)
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Publication
1s entitled

Southeastern Geology Special
No. 5. published m July. 1975,
~Stratigraphy of Precambrian Through
Cretaceous Strata of Probable Fluvial
Origin in  Southeastern United States
Their Potemial as Uranum Host Rocks™

and

<496>

Scars. R.S.. D.K. Marjaniemi, and J.T.
Blomquist: Lucius Pitkin  incorporated.
Geology Division, Grand Junction, CO

A Study of the Morrison Formation ia
the Sar Juan Basin, New Mcxico and
Colorado. GJO-912-20. 102 pp. (1974,

January)

The objective of the study was to analyze relative
favorability of the members of the Morrison
Formation and to delincate arcas of optimum
favorability for wuraaium accumulation and
concentration.  Stratigraphic  suits studred were the
Todilto Limestone. Summerville  Formation.
Bluff Junction Creek Sandstone, Morrison
Formation and Burro Canyon Formation.
Emphasis was placed on the Salt Wash, Recapiure,
Westwater Canyon and Brushy Basin Mcmbers of
the Morrison Formation. Analyses of these units
included measuring and sampling of surface
sections. chemical and mincralogical sample
analyses, and examination of petroleum test well
cutting samples and clkctric and gamma ray logs.
The Westwater Canyon Member has the highest
overall (avorability and the Recapture Member has
a slightly lower favorability. The Brushy Basin
Member and Burro Canyon Formation are not
considered of sufficient potential to warrant further
evaluation. (AuthXPAG)

<497>

Bowic., S.H.U.: Institute of Geological
Sciences, London, United Kingdom

Some Geological Concepts for

Consideration in the Search for Uranium
Provinces and Major Uranium Deposits.
In Proceedings of a Panel on Uranium
Exploration Geology. held in Vienna,

Austria, April 13-17, 1970. International
Atomic Encrgy Agency Publications,

Vienna., Austria, (pp. 285-300). 386 pp.:
IAEA-PL-391 27, (pp. 285-300). 386 pp.



(1970, October

The discovery of the major uranium ore provinces
of the world has depended more on 1he application
of geologcal knowledge than on the use of the wide
range of clectronic appliances at the disposal of the
prospector or mining company. This doecs not
mean, however. that such mnstruments have not

been - and sill are - of mmense value m the
specific location of uranium cre  bodies. [sotope
ratio studies have shown that the ore-forming

processes c¢xtended in many instances over
hundreds of millions of years and this, together
with mineragraphic (ore  microscopy) evidence,
suggests that uranium is cpigenctic in the case of
most major peneconcordant  deposits. The most
favorable environments for the discovery of new
uranium provinces and major uranium dcposits are
considered to be intracratonic sediments,
miogeosynclinal sediments. and sediments in
intermontanc  basins in  uranium  provinces,
particularly if there are associated acid igneous
intrusive or eruptive rocks. (Auth)

<498>
Surensen, H.: University of Copenhagen,
Institute of Petrology. Copenhagen,

Denmark

Occurreace of Uranium in Alkaline
Igneous Rocks. In Proceedings of a Panel
on Uranium Exploration Geology, held in

Vienna, Austria, April 13-17, 1970.

International Atomic Energy Agency
Publications, Vienna. Austria, (pp.

161-168). 386 pp.: IAEA-PL-391 23,
161-168), 386 pp. (1970, October)

(pp-

The major types of uranium mineralization
associated with alkaline rocks are briefly reviewed:
(1) disseminated mincralization in  alkali granite,
nepheline  syenite and alkali trachyte and related
vein deposits; (2) nepheline syenite pegmatites in
which radioactive minerals are associated with late
zeolitization and albitization; and (3) hydrothermai
and metasomatic deposits occurring as veins and
impregnations in #:d around alkaline rocks. The
chances of finding uranium deposits are considered
best in and around agpaitic nepheline syenites and
peralkaline syenites and granites rich in Zr. rare
carths and Nb minerals. (Auth)
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<499>

Zeller, E_J., E_A. Dreschhoff. K.

Holdoway. W. Hakes. G. Jayaprakash.
Crisler, and D.F. Saunders: University
Kansas. Radiation Physics Laboratory.

Space Technology Center. Lawrencc. KS:
Texas Instruments Incorporated. Dallas.
TX

K.
of

Potentieal Ursnium Host Rocks
Structures in the Central Great
GJO-1642-1. 97 pp. (1975. November 15)

and
Plains.

A new method of utilizing petroleum cxploration
gamma-ray well log data was tested in the western
Kansas portion of the survey area. Gamma
activities in the Dakota and Morrison fonmations
were computer-processed by trend surface  analysis.
statistically analyzed, and the anomales were
compared with regional geomorphic lincaments
derived from satellite wmagery as well as regional
geology. '+ draw conclusions as to their origin and
significance. Conclusions are: possible uraniferous
provinces have been outlined in the subsurface of
western  Kansas; the new well log data approach
can be used to definec potential uraniferous
provinces in any wellexplored petrolcum region:
the close spatial correlation between anomalies and
regional geomorphic  lincaments provides strong
support for the concept that the lincaments
represent  vertical fracture zones which can act as
preferred pathways for verticai fluid migration: and
the location of the strongest anomalies over
impervious salt bodies indicates that any
uranium-bearing  mineralizers must  have moved
down through the geologic section rather than
upward. Recommendations are made to extend the
application of the well-log approach, to do drilling
and sampling to prove whether the anomalies are
really due to uranium, and to ardd geobotanical and
emanometric measurements  during  future  studies.
(AuthyMBW)

<500>

West, W.S._, and J.). Matzko; USGS,
Washington, DC

Reconnaissance for Radioactive Deposits
in the Vicinity of Teller and Cape Nome,
Seward Peninsula, Alaska, 1946-47, Part
2. Reconnaissance in the Vicinity of Cape
Nome, 1947. In USGS Circular 244, (pp.



5-8). 8 pp. (1953)

An carly report on the Cape Nome, Seward
Peninsula. Alaska. stated that granitic rocks there
contain allante as a common accessons mincral.
Reults of studies in 1947 indicate that very littke
allanite s present. and that the slight amount of
radioactivity of the granitic complex is attnbutable
10 the accessory minerals zircon and sphene. (Auth)

<501>
Wiite. M.G.. and P.L. Killcen; USGS.
Washington, DC

Recoanaissance for Radioactive Deposits
in the Lower Yukoa-Kuskokwim

Highlands Regioa, Alaska, 1947, Chapter
A: Radioactivity Investigations in the
Vicinity of Flat. In USGS Circular 255,
(pp- 1-15). 18 pp. (1953

Investigations in 1947 in the Lower
Yukon-Kuskokwim region. Alaska found that
previousiy reported  radioaciivity in the vicinity  of
Flat s duc 10 uraniferous zircon. an accessory
mincral in monzonite. The monzonite intrudes
mafic igncous and Upper Cretacecous sedimentary
rocks. The maximum equivalent-uranium  content
of the zircon is 0.14 percent. and the average
content is probably ncar 0.13 percent. Chemical
analysis of onc sample of the most radioactive
zircon indicates approximately 0.12  percent
uranium and 0.03 percent thoria. The radioactive
clements apparently arc most commonly associated
with reddish-brown inclusions within the zircon
crystals. Tests of sulfide-bearing veins, black shales,
and other rock types n the area around Flat
showed no significant amount of radioactive
material. (Authy MBW)

<502>

Johnson. H.S.. Jr.:
DC

USGS. Washington,

Uranium Resources of the Cedar

Mountain Area, Emery County, Utah, A
Regional Synthesis. USGS Bulletin

1087-B, (pp. 23-58). (1959)

The results of ficld reconnaivsance and office study
of the Cedar Mountain arca, Emery County, Utah,
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suggest that the Chink and Morrison formations
and possibly the Cedar Mountain formator hove
further potential for sandstone-type uranium
deposits in the arca. Appraisals of unexposed units
arc based on the premise that pnman sedimentary
features are the major control of faverabic ground.
The Monitor Butte member and the Moss Back
mecmber of the Chinle formation are both
considcred gencrally  favorable for uranium
deposits. The Salt Wash member ¢f the Morrison
formation has been the source of about 90 pereent
of all uranium ore mined in the Cedar Mountain
arca but has not been found to contain deposits
larger than a few hundred tons iIn swe. Mmor
uranium occurrenes also are known in the Brushy
Basin member of the Mormson formation and in
thc upper shalc member of the Cedar Mountain
fo-mation. Uranium in these deposits is associated
wi h carbonaccous material in siltstone or
cla,<.one. and ore grades are commonly
submarginal. These umits may. however. contain
fairly large tonnages of low-grade uranium-bearing
rock. (AuthyMBW)

<503>
Moxham, R.M.; USGS. Washington, DC

Reconnaissance for Radioactive Deposiis
in the Manley Hot Springs - Rampart
District, East-Central Alaska, 1948. USGS
Circular 317, 6 pp. (1954)

The occurrence of cobali in lcad-silver dcposits
ncar Manley Hot Springs. Alaska, is mentioned in
several of the carlier publications of the Geological
Survey: additional mincralogic data arc sparse. In
1945 and 1947 radiocactivity and mincralogic studies
of Alaskan placer samples disclosed the presence of
five radioactive  mincrals-eschynite,  cilsworthite,
columbitc. monazite. and  zircon-tin  association
with extensive gold-tin placer deposits in the Tofty
arca, a few miles north ol the lead-silver deposits.
On the basis of the mineral associations and the
geographic relationship between the two types of
deposits, field studies seemed warranted and were
undertaken in 1948. Ficld work failed to disclose
the bedrock source of the radioactive minerals in
the gold-tin placers. None of the matcrial collected
fiom the lecad-silver dcposits showed any
radioactivity, zlthough the granite country rock has
an average cqunvalent uranium content of 0.003
percent which is attributed mostly to disseminated
monazite. No ficld evidence could be found to

et
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ostablish a geomorphic refationship between the
two types of deposits. A few concentrates from
gold-placer mines in the Eurcka area northeast of
Manley Hot Springs contain small amounts of
monazite and radioactive zircon. Granitic rocks at
nearby Elephant Mountain are also slightly
;adicactive duc to monazite and arc probably the
ultimate source of the radicactive minerals in the
placers of the Eurcka area. (Auth)

<504>
West, W.S.; USGS, Washington, DC

Reconnsissance for Radioactive Deposits
in the Darby Mountains, Seward
Peninsula, Alaska, 1948. USGS Circular
300. 7 pp. (1953)

Radioactivity in the southern and ecastern parts of
the Darby Mountains, Seward Peninsula, Alaska,
appears to be directly related to the occurrence of
granite. Concentrates from placers derived from
arcas containing granite are more radicactive than
concentrates from placers not derived from the
granite and, generally, contain from 001 o 0.0S
percent  equivalent uranium. The radioactivity of
these concentrates is lasgely due to radioactive
clements in common accessory mincrals in granite,
such as sphene, allanite, =zircon, and. locally,
monazite. Locally, in the Clear Creek-Vulcan
Creek arca. the headwaters of the Kwiniuk River,
and on Golovnin Bay near McKinley Creek,
concentrates from placers derived from granitic
terrain contain as much as 0. percent equivalent
uranium. The higher radioactivity of the
concentrates from the Clear Creek area and on
Golovnin Bay is due chiefly to an unidentified
uranium-titanium niobate, whercas the higher
radioactivity at the headwaters of the Xwiniuk
River is due to thorianite. (Auth)

<505>

White, M.G.., W.S. West, and J.J. Matzko;
USGS. Washington, DC

Reconnaissance for Radioactive Deposits
in the Vicinity of Teller and Cape Nome,
Seward Peninsula, Alaska, 194647, USGS
Circular 244, 8 pp. (1953)

Reconnaissance for radioactive deposits occurred

in 1946-1947 ncar the Teller and Cape Nome arcas
on Seward Peninsula, Alaska. The report discusses
the geology and radwactivity investigations of cach
regon. No significant amounts of radwective
material were found in either area: however. zircon,
sphene, and allanite contribute minor

concentrations. (MBW)

<506>

White, M.G., and P.L. Killeen: USGS.
Washington, DC

Reconnaissance for Radicective Deposits
in the Lower Yukon-Kuskokwim
Highlands Region, Alaska, 1947. USGS
Circular 255, 18 pp. (1953)

Reconnaissance for radioactive deposits took plact
in 1947 in the Lower Yukon-Kuskokwim
Highlands Region, Alaska. The areas investigated
were Flat, Julian Creek., Moore Creck. Candle
Creck, and Cripple Creek Mountains. The repornt
examines the geology, geography. and radioactivity
of each area. Uraniferous zircon, averaging 0.13
percent  equivalent uranium was discovered in the
Flat vicinity. Julian Creek was the only placer
deposit which contained appreciable radioactivity:
0.03 percent equivalent uranium. which was
attributed to thorium in monazite. (MBW)

<507>

De Vergie, P.C.; ALC. Grand Junction,
co

Preliminary Drilling at the Nash Car
Area, White Canyon District, San Juan
County, Utah. RME-4032, 13 pp. (1953)

Copper-uranium deposits in the Nash Car area
occur in the Shinarump conglomerate of Triassic
age in gray sandstone and conglomerate at or near
the base of channels cut into the underlying
Moenkopi formation of Triassic age. This unit is as
much as 10 feet thick, is about 100 to 150 feet wide,
and has an unknown length. Chalkopyrite and
pyrite replace carbonaccous material and are
disseminated in the surrounding sandstone.
Secondary copper minerals and limonite appear on
the weathered outcrop. No uranium minerals are
visible although the r~.k locally contains ore-grade
quantities of uranium., The report includes a map



of the drilling and sections compiled trom the lop
of core. (Autk)

<508

Reinhardt. E.V_

€O

AEC. Grand Junction,

Practicai Guides 10 Unnpimm Ores om the
Colorsdo Pletesn. RME-1027. 13 pp.
1952)

Thes report presents and discusses a list of guides to
uranium orc. liems | through 4 are syngenetic
features, and items 5 through 1i arc cpigenetic.
They arec not necessanly listed in order of
imponiance. 1. Presence of fossil stream channets.
2. Thickening of sandstonc lenses. 3. Interfingering
of mudstonc and sandstone lenses. 4. Presence of
carbonaccous materal. 5. Proximity of ore. 6.
Refation 10 mountain masses and large folds. 7.
Blcaching of sandstonc. ¥. Bleaching of mudstone
adjacent 10 sandstone lenses. 9. Presence of yellow
iron-oxide stains. 10. Presence of bleached
mudsione pebbles in the sandstone  lenses. 1.
Etched and corroded sand grains. (Auth)

<509

Reinhardt., E.V.: AEC, Grand Junction,
(q0)

Reconnaissance of Heary Mountains
Area, Wayne and Garfield Counties,

Utah. RMO-753. 7 pp. (1951)

Uranium ore deposits occur in sandstonc of the
Salt Wash member of the Morrison formation of
Jurassic age in a strip about three miles wide along
the east flank of the Henry Mountains. Tertiary
faccolithic intrusives in a structurai basin form the

core of the Henry Mountains. The uranium
deposits arc found in three districts: the North
Wash, the Trachyte, and the Little Rockies

districts. from north to South. The dcposits are of
good grade and apparcntly are quite extensive, but
many arc thin. Dcvelopment and production have
been limited mostly by the long distancc to
shipping points and buying stations. (Auth)

<510>

Malan, R.C.: AEC. Resource
Geologic Branch. Grand Junction. CO

Division,

Summary Report-Distribution of
Urasium and Thorium is
of the Westera United States.
AEC-RD-12. 59 pp. (1972. March)

the Precambrian

An investigaion of the distribtiion of uranium and
thorium in Precambran  rcks in the  westem
United States was made 1o assess the possibilities
for the oxstence of ceconomially exploitable
uranium deposits similar to the major deposits of
Precambrian  age in the Canadian Shield and
compare and cvaluate the distnbution of uranium
and thorum in the Precambriar to the distribution
of major uranum deposits in  Mesozox and
Cenozoic sedimentary rocks in the western United
States. Thorum, and to a lesser extent uranium
cach correlate positively with potassium because of
the strong petrographic control on  radioclement
distributions in igneous rocks. Regional averages of
radioclements in  Precambrian igneous rocks  are
graatest  in  Colorado, Wyoming. and southem
California-southemm Nevada. The Th K and U K
ratios also arc anomalously high in these enriched
regions. Variations in radioclement contents in the
igneous rocks do not appear to be related to the
age of the rocks. The distrnibutions of major
uranium deposits in  Mesozoic and Ccnozoic
sandstones of the Cordiikran forcland platfoerm
(Mesuzoic and Colorado Platcau) and in  basins

within the Rocky Mountain foldbelt (Tertiary of
Wyoming) are spatially rclated to patterns of
radioelement  cnrichment  in Preccambrian  rocks.

The Precambrian appears to be the source of the

uranium in the major Mcesosoic and Cenosoic
deposits  cither through ““granite-leach™.
“tuff-leach™. or both. Rccognition of regional
pattern  of uranium cnrichment in  Precambrian

rocks as indicated in the study should be useful as
regional cxploration guidcs. (AuthX PAG)

<Si1>

Malan, R.C.. and D.A.
Resource Division. Geologic Branch,
Grand Junctior, CO

Sterling.  AEC.

A Geologic Study of Unanium Resources
in Precambrian Rocks of the West rn
United States, Distribution of Uranium
and Thorium in the Precambrian of the
West-Central and Northwest United



States. AEC-RD-11, 64 pp. (1970, May)

The study of the distnbution of uramum and
thorium in lithologic. geochronologic, and
geographic  subdivisions of Precambnian  rocks

includes data on Colorado, Utah, Wyoming, South
Dakota. Montana., Idaho. ard Washington.
Reconnaissance  sampling  indicated |9  locations
with greater than 8 ppm U and or SO ppm Th
including seven in Colorado, Il in Wyoming., and
onc in Montana. All arc believed to be igneous or
metaigneous and nearly all are quartz monzonitic
or gramitic in composition. Additional sampling in
the localities of tihe anomalous reconnaissance
samples indicates that the mean value of 57 ppm
Th in the southern half of the Longs Peak-St.
Vrain Batholith in the central portion of th» Front
Range, Colorado and the mean value of 7.0 ppm U
in the Cotopaxi-Texas Creek batholith in the
northern Wet Mountains, Colorado are the highest
of all mean values in lrge arcas of exposed
Precambrian terrane in the west-central and
northwest United States. The four mountain ranges
in which the mean uranium content of all
Precambrian rocks combined is greater than 4 ppm

include the Seminoe-Shirley Mountains, the
Granite Mountains, the Owl Creek Mountains, all
in central Wyoming and the Front Range in

Colorado. The strongest determinant of the average
uranium and thorium in various ranges is the aerial
extent of silicic igncous rocks relative to other
rocks. The silicic igneous rocks characteristically
contain about twice as much uranium and thorium
as intermediate igneous rocks and metamorphic
rocks. (AuthXPAG)

<S512>

Malan, R.C., and D.A.
Resource Division, Geologic Branch,
Grand Ju-.ction, CO

Sterling: AEC,

A Geologic Stvdy of Uranium Resources

in Precambrian Rocks of the Western
United States, an Introduction to the
Distribution of Uranium and Thorium in

Precambrian  Rocks Including
of Preliminary Studies in the
Southwestern United States.
54 pp. (1969. January)

the Results
AEC-RD-9,
The study of the Precambrian in the southwestern

United States attempts to determine if there are
exploitable uranium resources of Precambrian age
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and |f
uranium

of
the

there are lime-spacc-facies patterns
and thorium enrichment in
Precambrian that aic iclated to thc major
stratiform uranium deposits in  Mesozoic  and
Cenozoic continental clastic sediments. From the
cast in New Mexico to the west in southeastern
California, the mean uranium and thorium
contents increase significantly in igncous and in
metamorphic rocks. Nearly all of the 21 bulk
samples that contain statistically anomalous
amounts of uranium and or thorium arc from west
of the 112 degree merdian near Phoenix. These
regional variations may be related to more felsic,
higher-energy sedimenwary facies with an inferred
ncarby continental provenance in  the western
portion in contrast to lowerenergy geosynclinal
facics in the central and castern portions of the
presendy cxposed Precambrian in the southwestern
United States. (AuthPAG)

<513>

Malan, R.C., and D.A. Sterling: AEC.
Resource Division, Geologic Brzuch,

Grand Junction, CO

A Geologc Study of Umnium Resources

in Precambrian Rocks
United States, Distribution of Uranium
and Thorium in Precambrian Rocks of
the Western Great Lakes Region.
AEC-RD-10, 25 pp. (1969. July)

of the Western

In Wisconsin and in
Middle, and Upper Precambrian
hyperalkalic plutonic  rocks contain
amounts of disseminated radioactive  minerals.
Limited sampling indicates that masses of silicic
igncous rocks in  northeastern  Wisconsin  may
contain ) to 100 parts per million uranium oxide.
In upper Michigan, Middle Precambrian
metasediments of the Animikie Series contain
uranium veins in slate, monazite placers in
conglomerate and irregular concentrations of
uranium in iron formations adjacent to slate. A
potentially great resource of thorium may exist in
the monazite placers in conglomerates of the
Goodrich Quartzite (Animikie Series) ncar Paimer
in upper Michigan, but the uranium content is very
low. Anomalous amounts of uranium in sparse
outcrops of other conglomeratic quartzites of the
Animikic warrant additional study. (AuthXPA()

Lower.
sthcic  and
anomalouy

upper Michigan,



<514>
Kletnhampl. F.J.: USGS. Washington, DC

Botanical Prospecting for Uranium on
South Elk Ridge. San Juan County,
Utah. USGS Bulictin 1085-D. (pp.
105-188). (1962)

The plant-analysis prospecting method was used to
scarch for uranium deposits in rocks of the lowest
4C fecet of the Chinle formation of Late Triassic age
on South Elk Rudge. San Juan County. Utah
Collection of plant samples was generally restricted
to trees growing in a single linc along stecp slopes
and canyon walls. because only here were trees
sufficiently close to the ore-bearing strata to permit
successful  prospecting. For optimum  prospecting
results, sampled evergreens should grow no more
than 20 feet above the ore zone. By inference. this
depth restriction i1s  probably applicable wherever
similar ecology prevails. A sample interval of 50 10
60 feet appears to be adeyuate for delimiting the
lateral extent of botanical anomalies. Branch-tip
samples. the type generally used in  plant-analysis
prospecting for uranium. arc repreventative of the
trces. and thus are satisfactory  in  plant-analysis
prospecing  programs.  Plant-analysis  prospecting
along 30 lincar miles of basal strata of the Chinle
formation found 110 localities that arc probably
mincralized. Based on  geologic  criteria at  the
localitics. at least 55 «could contain  munabie
quantities of uranium. According to the more
realistic  of two interpretations  of  drill  tests,
plant-analysis  prospecting s about twice as
suc. essful as random drilhing in locating
moncralized material.  Closcly  spaced  drilling  at
totanical anomahies s slightly  less  successful  than
sin.dlar dalling  at geologically  scelected
channcl-fillings. Dnll tests indicate that amounts of
uranium in the rooting mediam as small as 10 to 20
ppm  locally  suffice for trees to absorb  unusualiy
large amounts. Because ol this and complicating
environmental  factors, it s impossible  to predict
rchably the grade and precise extent of deposits.
(AuthkPAG)

<515~

Kicinhampl. F.J.. and (. Koteff: USGS,
Washington, DC

Botanical Prospecting for Uranium in the
Circle Cliffs Area. Garfield County,

Utah. USGS  Bulletin  [0X5-C. ¢pn. X5-103).
(1960)

The plant-analysis method of botanical prospecting
may be used to locate uranmum deposits i the
Circle Cliffs area where the deposits lie as much as
70 feet bencath “he surface of benches developed on
the Shinarump member of the Chink tormation.
The Shinarump underlving the benches is thicker
than 70 fcet at many places. however, and  thus
restricts  the use of the plant-analysis  prospecting
method. The plants ASTRAGALL'S

PATTERSONI and STANLEYA PINNATA
broadly decfine some uraniferous localities  adjacent
10 the contact of the Mocnkopi formation and the
Shinarump member of the Chinie formation. but
the genc-al paucity of ASTRAGALUS m  the
Circle Chiffs arca limits the uscfulness of this genus.
ASTRAGALUS PATTERSONI.  STANLEYA
PINNATA. and ASTER VENUSTUS may sence
as guides 0 mincralized parts of the Salt Wash
sandstonc member of the Mornson formation
the Circle Chtfs arca. Thick and thin  units  of
sandstone of the Shinarump member generally  can
be distinguished by studies of the ration of pinyons
o junipers. These studies may  supplement  dnilling
to define channcl-fill sandstone, which s associated
with ore deposits i the Circle Chtfs arca. Rauo
studies  appear to be  apphicable  to other  arcas
throvghout the Colorado  Platcau  where  simalar
geologic and ccologic conditions exist. {Auth)

<516

Froclich, AJ.. and F.). Klcinhampl;
USGS. Washington, 1DC

Botanical Prospecting for Uranium in the
Decer Flat Area, White Canyon District,
San Juan County, Utah USGS  Bulletin
1085-B. (pp. S1-84). (1960)

The plant-analysis method  of botanical prospecting
for conccaled uranium deposits was emploved from
May to July 1953, in the Deer Flat arca. White
Canyon district, San Juan County. Utah. About
2000 samples of ups of branches trom as many
junipers and pinyons were  systematically - collected
along about 27 miles of outcrop of the Shinarump
member of the Chinle formation of Triassic age or
of laterally ryguivalent units and were analvzed in
the laboratory for uranium content. Anomaloushy
large amounts of uranium absorbed by trees imply
a ncavby source. which may be an ore depomit. The
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indicator-plant mecthod of prospecting di® not
prove very useful in the Deer Flat arca. Botanicaily
defined anomalies occur at  all major known
deposits at Deer Flat. Other botanically defined
anomalies may reflect previously unknown
mineralized parts of the Shinarump member. The
distnibution of botanical anomalics suggests that
the south half of the Deer Flat area is much more
favorable for concealed uranium deposits than the
north half. Additonal physical cexploration is
recommended at Deer Flat 1o test the valdity of
the plant-analysis method of prospecting for
uranium. The finding of mincralized ground at
botanical anomalies would verify the relability of
the botanical-prospecting method for  defining
mincralized areas. (Auth)

<SI17>

Little, H.W.; Canada Geological Survey,
Ottawa, Ontario, Canada

Distribution of Types of Uranium
Deposits and Favorable Environments for
Unnium Exploration. In Proceedings of a
Panel on Uranium Exploration Geology,
held in Vienna, Austria, Aprnl [3-17. [970.
International Atomic Energy Agency
Publications, Vienna, Austria, (pp.
386 pp.. I1AEA-PL-391/2, (pp.
pp- (1970. October)

35-48),
35-48). 386

Productiv. uranium deposits in Canada are of four
types: conglomeratic, hydrothermal veins and
disseminations with simple minenalogy,

hydrothermal veins and disseminations with
complex mincral associations, and pegmatitic. All
occur in the Canadian Shield near its edge
Extensions of known deposits and new orcbodies
adjacent to known ones have been outlined
recently, notably at Elliot Lake, Bancroft and
Beaverlodge. In addition, promising indications of
deposits in new districts, both of the types above
and of new types not previously reported in
Canada have been uncovered in several parts of the
country. Minecralization has been reported in the
Cypress Hills of Saskatchewan and at Padlei and
Baker Lake in District of Keewatin, but little
exploratory drilling has been done in Keewatin.
More promising discoveries have been made at
Rabbit Lake in Saskatchewan,

Makkovik-Kaipokok areca in Labrador, and at
some other localities from which intormation is not
yet available for publication. New discoveries have
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confirmed some predictions of favorable
environments for certain types of uranium deposits:
for exampic pyntiferous congiomerates of Early
Proterozoic age wherever found are n vaning
degrees uraniferous, but similar conglomerates of
Late Proterozoxc age are not. Lignitic uranium
deposits are  being  drilled in Oligocene  beds
predicted to be favorable. In the Canadian Shield
new JisToveries have been made of pegmatitic and
of vein ami replacement deposits in arcas that had
previously been  pointed out to be  lithologally
and; or structurally favorable. (Auth)

<5i8>

Wedow, H.. Jr.. WS West. AE. Nelson.
J.J. Matzko. J.R. Houston, R .S.
Velikanje., R.G. Bates, P.L.
Stejer, and A. Grantz; USGS.
Washington, DC

Killeen. F.A.

L J
Preliminary Summary of Reconnaissance
for Uranium and Thorium in Alaska,
1952. USGS Circular 248, 15 pp. (1953)

Reconnaissance for uranium and thorium n
Alaska during 1952 was centered chiefly in parts of
the lower Yukon-Kuskokwim region and
northcastern, cast-central, south-central. and
southeastern Alaska. Reconnaissance in the
northern part of Prince of Wales Island and parts
of adjacent islands in southeastern Alaska found
that the radioactive carbonate hematite veins in the
vicinity of Salmon Bay arc probably limited in
areal extent to the Prince of Wales Island coast
from near Exchange Cove to Point Colpoys. The
veins scem to be almost entirely thorium-bearing at
the surface and range from less than 1 inch to
about 2 feet in thickness. They contain a maximum
of about 0.1 percent equivalent uranium and an
average of about 0.03 percent equivalent uranium.
Investigations in the Hyder arca and the Taku
Harbor-Point Astley district failed to [ocate
significant concentrations of uranium minerals. No
uraniferous lodes were discovered in the
Koyukuk-Chandalar region. nor was the source of
the monazite, previously reported in the placer
concentrates from the Chandalar mining district,
located. The source of the uranothorianite in the
placers at Gold Bench on the South Fork of the
Koyukuk River was not found during a brief
reconnaissance, but a placer concentrate was
obtained that contains 0.18 percent equivalent
uranium. It is about ten times more radioactive



than concentrates previously available from the
area. Reconnaissance for possible lode
concentrations of uranium minerals in the vicinity
of reported fluorite occurrences in the Hope Creek
and Miller House-Circle Hot Springs areas of the
Circle Quadrangle and in the Fortymile district,
cast-central Alaska, found 0.055 percent equivalent
uranium in a float fragment of ferruginous breccia
in the Hope Creek area; analysis of samples
obtained in the vicinity of the other fluorite
occurrences showed a2 maximum of only 0.005
percent  equivalent uranium. Examination of
silver-lcad and molybdenum occurrences and of a
reported nickel prospect in  the ecastern Alaska
range revealed no radioactivity in excess of 0.004
percent cquivalent uranium. Samples taken during
radiometric reconnaissances at a  zeunerite-bearing
copper lode in the Russan Mountains and two
molybdenum lodes along the lower Yukon River in
the lower Yukon-Kuskokwim region contain no
more than 0004 percent cquivalent uranium.
Radiometric tests in the Nelchina area and Prince
William Sound. south-central Alaska, and in the
York tin district, Seward Peninsula. by Geological
Survey partics conducting other investigations
found no new occurrences of rocks or ore deposits

containing significant  guantities of radioactive
minerals. (Auth)
<519>

Gault, H.R.. R.F. Black, and J.B. Lyons;
USGS. Washington, DC

Reconnaissance for Radioactive Deposits
in the Northeastern Part of the Seward
Peninsula, Alaska, 1945-47 and 1951,
Chapter A: Sweepstakes Creek Area,

1945. In USGS Circular 250. (pp. 1-10), 31
pp- (1953)

Ficld investigations with a Geiger-Mucller counter

were made of the creek gravels and the placer-goid
paystrecak on the bench ground of Sweepstakes
Creek and its tributanies, the syenite stock of
Granite Mountain to the north of Sweepstakes
Creek, and the creek gravels of Rube and Anzac
Creeks which are tributaries of the Peace River east
of the syenite stock. The content of radioactive
mincrals in the gravels and in the placer-gold
“paystrcak™ was found to be disappointingly low.
Where concentration ratios wer¢ between 45 and
169 to 1, the content of concentrates from the creek
gravels was only 0.00l to 0.016 percent equivalent
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uranium. The average content of the creek gravels
in placc is computed as 0.000] percent equivalent
uranium. The placer-gold paystreak was not
accessible in place. but the content was computed
as 00003 percent equivalent uranium from the
sluice-box concentrates and tailings at Winder’s
open-cut, the only active placer mine in the arca in
1945. Crushed syenite samples from 14 localities
show a content of radicactive material ranging
from 000l to 0013 percent cquivalent uranium.
Two radioactive minerals have been recognized
from the photographic effects obtained on
alpha-ray plates, and are tentatively identified as
uraninite-thorianite and hydrothorite. The content
of radicactive mincrals in the placer deposits s
belicved to be too low for them to be significant as
sources of uranium. (AuthY MBW)

<520>

Killeen. P.L., and M.G. White:; USGS.
Washington, DC

Reconneissance for Radioactive Deposits
in the Northeastern Part of the Scward
Peninsula, Alaska, 1945-47 and 1951,

Chapter C: South Fork of Quartz Creek,

1946. In USGS Circular 250. (pp. 15-20),
31 pp. (1953)
Two  uranium-bearing mincrals,  uranothorianite

and thorite, were found in the stream gravels of the
main branch of the South Fork of Quartz Creek. a
tributary of the Kiwalik River. Although the
bedrock source of the mincrals was not located. the
radicactive material was traced in slope wash well
above the strecam gravel. A detailed investigation of
the arca with more sensitive portable survey meters

might reveal the source of the minerals and
localities where the minerals are sufficiently
concentrated to be minable. (Auth)

<s2i>

Wes:, W.S.; USGS. Washington, DC

Reconnaissance for Radioactive Deposits

in the Northeastern Part of the Seward

Peninsula, Alaskas, 1945-47 and 195],

Chapter E: Hcadwaters of the Pecace

River. In USGS Circular 250, (pp. 28-31),

31 pp. (1953)



Reconnaissance in 1947 found uranothorianite and
gummite associated with copper sulfides. iron
oxides. molybdenite. gold. silver. bismuth. and

thorite in placers of a headwater inbutary of the
Peace River in the casiem part of the Seward
Peninsula. Alaska. The concentrates from these
placers contain as much as about 0.8 percent
equivalent uranium. or about ten times the
equivalent uranium content of the average
uranothorianite-bearing  concentrates from  other
placers in  the castern Secward Peninsula. Bref
radiometric rcconnaissance c¢arly in the summer of
1952 failed to locate the bedrock source of the
radioactive mincrals at the head of the Peace River.
primarily  because of the shiclding-effect of
widespread tundra cover. The samples obtained in
1952 .ndicate the presence of galena, sphalerite
pyrrhotite. covellite. and fluonite in addition to the
mincrals reported in the results of the 1947
reconnaissance.  In  these  samples  the  intimate
association of pyrite, sphalerite, chalcopyrite. and
galena in discrete grains in the placers, but not in
the granite country rock, indicates a possible lode
source for the sulfides. Gummite, belicved to be a
decomposition  product  of the uranothorianite.
occurs in mincral grains with tetradymite, galena,
and pyrite; this also suggests that the uranium
minerals occur along with the sulfides in a lode
deposit.  possibly a vein, which s located
somewhere in an arca of about onc-half square mile
Iving upstrcam from the topographically highest
placer sample. (Auth)

<522>

Keller, G.V.; USGS. Washington, DC

Directional Resistivity Measurements in
Exploration for Uranium Deposits of the
Colorado Plateau. USGS  Bulletin  1083-B.

(pp. 37-72). (1959)

A study of the electrical properties of the Morrison
formation in the Uravan mincral belt of the
Colorado Platcau province indicated that there is a
significant correlation between  electrical  resistivity
and the relative favorability for occurrence of ore.
The differences in resistivity werc not largc enough
to provide a rccognizable target for standard
resistivity field methods, especially where the
orc-bearing sandstone member is more than a few
hundred feet deep. Measurement of resistivity
trends by placing onc electrode in a drill holz and
spreading the others out radially on the surface
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scemed to offer a means of exploiting the
resistivity-favorability  correlation.  Field  tests  of
such directional-resistivity measurements were

made in the Spud Patch arca in San Miguel
County, Colorado, and the White Canvon district.
San Juan County, Utah. A companson of the
resistivity  trends  thus  determined with  the
favorability estimated from geologic indexes
indicated  that directional-resistivity methods could
predict the location of favorable arcas at distances
of 600-1.000 feet with a high degree of success. In
the White Canyon district directional-resisiivity
measurements were made on the assumption inat
the conglomerate which is found in many channchs
filled with the Shinarump member of the Chinle
formation has a high resistivity. The measurements
were successful in tracing the channel conglomrate

where surface conditions were favorable.
(AuthMBW)

<523>

Granger, H.C., and R.B. Raup: USGS.

Wasinngton, DC

Reconnaissance Study of Uranium
Deposits in Anzona. USGS Bulletin
[147-A_ (pp. 1-54). (1962)

Between 1950 and 1954 a large number ot deposits

in Arizona wcre cxamincd in  scarch of
uranium-bearing mincrals in minable

concentrations. Five of the localities are of
particular  interest, cither  because  uranium s

produced from them or because of their unusual
geologic sctting. The deposit of the Orphan claim.
in Coconino County. contains material cquivalent
in radioactivity to as much as 12,5 percent uranium
in a pipclike body. and thc deposit exposed in
Hacks mine in Mohave Coumy is in a somewhat
similar pipe. The dcposits in the Dripping Spring
quartzitc of Prccambrian age in Gila County are
unusual in that they appear to be genetically related
to diabase. A considcrable guantity of
uraninite-bearing orc  has been produced from
several of the many deposits in  siltstone, and
siltstone  metamorphosed to  hornfels, within the
Dripping Spring. The cconomic possibilities of the
Annie Laurie prospect in Santa Cruz County could
be evaluated by exploratory drilling to the east of
the castward-dipping fault 7ome. Specimens of
uranium ore found on the dumps of the Abe
Lincoln mine in Yavapai County may indicate the
presence of small but rich pockets of ore in the



minc, but the workings are inaccessible because of
caving and flooding. (Authy MBW)

<524>

Weis, P.L.. F.C. Armstrong. and S.
Rosenblum; USGS. Washington. DC

Reconnaissance for Radioactive Minerals
in Washington, Idaho, and Western
Montara, 1952-1955. USGS Bulletin
1074-B. (pp. 7-48). (1958)

About 50 occurrences of radioactive minerals and
ncarly S0 propertics not abnormally radicactive
were examined durning geologic reconnaissance  for
radioactive muncrals in  Idaho, Washington. and
westzrn Montane. duning the period July 1952 o
June 1955. The most important uranium deposits
are In or ncar graniic to  quartz  monsonitic
intrusions of proovable Cretaccous age in central
and norttern Ildaho, westermmost  Montana, and
northcastern  Washington. These  arcas  are
considered to be most favorable for prospecting.
Margins  of gramtic mtrusive  bodies in central
Montana and western Washington may  also  be
favorable. Uranium-bearing pegmatities  assocrated
with granitic intrusive rocks  arc  considered  too
small and too low grade to be potential sources of
uranium. Somc placer deposits in southern and
central [daho contain sufficient concentrations  of
uranmium mincrals to be of interest as a source of
uranium. Known thonte-bearing vemns are  confined
to Precambrian rocks of the Belt series in northern

and cast-central ldaho and southwestern Montana.
Monasite-rich  layers  in metamorphic  rocks 1
cast-central Idaho do not seem large cnough and
continuous  cnough  to  permut  profitablc  mining.
{Auth)

<525

White. M.G.. and J. M. Stevens: USGS,
Washington, DC

Reconnaissance for Radioactive Deposits
in the Ruby-Poormsn and Nixon Fork
Districts, West-Central Alaska, 1949,

Chapter A: Ruby-Poorman District. In
USGS  Circular 279, (pp. !'-9. 19 pp.
(1953)

Reconnaissance  for  radioactive  deposits  in the
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central
small

dintrct, Ruby  quadrarnzic.
Alaska during July [949 showad thet two
bodies of grarite in the Long arca. contain an
average of 0005 percent cyunalent uramum.  This
radioactivity s duc chicllv to a wranderous thonum
stlicate, tentatively  denufied as uranothonie. which
is disscminated in the granitc. Other minerals. such
as  sphene.  allamite. and  sircon.  that  contamn
radivactive clements  ay  mpuniies.  however.
contribute 10 the 2l mdiactnan of the granice.
The wuranothorite contains  abou. 57  percent
thorium and ¥ percent uranum.  Scarch  for the
bedrock  souice of a  radwactine  mincral the
spinel  group which  occars n placers  on upper
Solomon Creek  :n the Poorman  arca  was
unsuccessful.  Radiometne  traverving  indicated  no
anomalous  radiation  at  a siver-bearning  gakena
deposst on New York Creeh in the Rubyv  arca
Although it s helived that there s hittle  possibihity
commercial  deposits of  uranium 0 the
Ruby-Poorman district. 1t should be noted that the

Ruby-Poorman

sivo

of

of

heavy  cover of egetation and  alluvium  presents
complete coverage ot the dininet by radiometrnic
surveving. (Auth)
<526
White. M. G and J.M. Stevens: USGS.
Washington, IDXC

Reconnaissance for Radioactive Deposits

in the Ruby-Poorman and Nixon Fork
Districts, Wzst-Central Alaska, 1949,
Chapter B: Nixon Fork District. In

USGS  Circular 279, (pp. 10-19;. 19 pp.
(1953)

Reconnansance tor - radiactne  deposits in the
Nixon  Fork muining  district. Medira  quadrangle.
cenfral Aknka. in 1949 disclosed the occurrence of
allanite . samples contasming  av - much  as 008

pereent  cquinalent urariam  trom the dump ot the
Whalen mine: the presence of radioactive pansite (a

rarc-carth  fluocarbonate) in a2 highly  altered
limestone  containing about 0.025 percent
cquivalent  uranium  ncar  the Whalen  shaft.  and
radioacine wdocrase . samples of  aliered  garncet

rock with about 0.025 percent equinalent uramum,
from the Cnsial shaft of the Nixon Fork mine.
This radioactivity v duc mostly te thonm rather
than uramum. Placer concentrates t;om  Ruby  and

Fagle Crecks  contain 0078 and 0.26  percent
cquivalent  wvranium  respectivelv.  in which  the
radioactivity  1s  duc  chicfly  to  uraniterous



thorianite. The bedrock source of the uraniferous
thorianite was not located primarily because much
of the area is overlain by a relatively thick mantle
of vegetation (mostly moss) which limited the
cffectiveness of radiometric surveying. The
uraniferous thoranite is belicved to occur in a
restricted zone or zones at or near the contact of
limestone w'th monzonite similar to the
gold-copper ore; of the district and the deposits of
radioactive Zarisitc and garmet rock at the Whaicen
and Crysial shafts respectively. (Auth)

<517>
Moxham, R M., and A.E. Nelson; USGS,
wWashington, DC

Reconnaissance for Radioactive Degosits
in South-Central Alaska, 194749, Part 2:
Radicactive Pegmatite Minerals in the
Willow Creck Mining District. In USGS
Circular 184, (pp. 7-10), 14 pp. (1952)

During the summer of 1948 radioactive pegmatite
float was found in the Willow Creek mining
gistrict. Laboratory examination showed a small
amount of uraninite and thorite ‘o be pnmanly
respunsible  for the radicactivity. A brief field
ecxamination was made bLy the Geological Survey in
1949. Representative channel samples of 11
pegmatiies average 0.004 percent cquivalent
uranium; the heavy-mineral fractions of the
samples average 0.332 percent equivalent uranium.
None of the pegmatites are of such dimensions as
to be mined profitably. Dikes and veins in the area,
although genetically related to the pegmatites, do
not contain radioactive minerais. (Auth)

< 528>
Moxham, R.M.; USGS, Washington, DC

Reconnaissance for Radioactive Deposits
in South-Central Alaska, 194749, Fart 3.
Radioactive Minerals in the Yakataga
Beach Placers. In USGS Circular 184, (pp.
11-14), 14 pp. (1952)

The rmadioactivitv of nine samples of beach piacer
deposits in the Yakataga area, southern Alaska,
was studied in 1948. The heavy-minerai fractions
from the concentrates average 9.044 percent
equivalent uranium. Three minerals, all members of

{70

the zircon group, contain the radicactive matenal
in the sample. one minecral is uramum-beaning. the
other two aic thorium-beazing. (Auth)

<529>
McKay. E_J; USGS, Washington, DC

Criteria  for Outlining Arcas Favonable for
Uranium Deposits in Parts of Colorado
and Utah. USGS Bulletin 1009-3, (pp.
265-282). (1955)

Most of the uranium deposits in the Uravan and
Gateway mining districtx are in the persistent upper
sandstone stratum of the Salt Wash member of the
Morrison formation. Areas in which this stratum is
predominantly lenticular have been differentiated
from arecas in which the stratum is predon’nantly
nonlenticular. The most favorable ground for
uranium deposits is in areas of lenticular sandstone
where the stratum is underlain by continuous
altered greenish-gray mudstone. Ore is localized in
scour-and-fill  sandstone beds within favorable
arcas of lenticular sandstone. Regional control of

the movement of ore-bearing solutions in the
principal ore-bearing sandstone 7one is indicated
oy belts of discontinuously aftered mudstone

trznsitional in a northerly and southerly direction
irom an arca of unaltered mudsione to areas of
contincously altered mudstone; and an area of
unaltered mudstone in which no orc deposits are
found and an increase in size, number, and grade of
ore deposits from areas of discontinuously altered
to continucusly altered mudstone. Discrete regional
patterns of orc deposits and altered mudstone are
associated with Tertiary structures: where these
structures and favorable host rocks occur in
juxtapcsition, regional controls appear to have
localized ore Ceposits. (Auth)

<530>
McKelvey, V.E.; USGS, Washington, DC

Search for Umnium in the United States.
USGS Bulletin 1030-A, (pp. 1-64). (1955)

The search for uranium in the United States is the
mos’ intensive ever made for any metal during our
history. The largest part of this search has been
concentrated in the Western States. No vein deposit
of major importance by world standards has been



discovered. but the search has led to the discovery
of important minable deposits in sandstones on the
Colorado Platcau, Wyoming. and South Dakota
and in coals in South Dakota; of large, lowgrade
deposits  of uranium in  phosphates in both the
western and Fionida fields. in black shales n
Tennessee, and in coals in the Dakotas. Wyoming,
Idaho. and New Mexico; and of some promising
occurrences of uranium in vein deposits. Despite
the fact that many of the distncts considered
favorable for dcposits of uranium have already
been examined. the outlook for future discoverics is
bright. particularly for uranium in sandstone and
vein deposits in  the Rocky Mountain  States.
(AuthYMBW)

<531>

Moxham. R.M.. and A.E.
Washington, DC

Nelson; USGS,

Reconnaissance for Radioactive Deposits
in the Southern Cook Inlet Region,

Alaska, 1949. USGS Circular 207, 7 pp.
(1952)

Reconnaissance for radioactive deposits took place
in two Alaskan areas within the Southern Cook
Inket during 1949: the lhamna [lake-Lake Clark
Region. and the Jakolof Bay Region. The report
discusses the radioactivity investigations oi cach.
Two silver-lead prospects and five copper deposits
were examined in the lliamna lake-lake Clark
region. The maximum  equivalent uranium content
found there did not exceed 0.009 percent. No
radicactive material was discovered in the Jakolof
Bay region. (MBW)

<532
Tourtelot, H.A.: USGS. Washington. DC

Reconnaissance for Uraniferons Rocks in
Northeastern Wind River Basin,
Wyoming. TEM-445_ 14 pp. (1952,
August)

A reconnaissance search for uraniferous rocks in
the northeastern part of the Wind River Basin was
made in July and August [951. In addition to
Tertiary tuffs and associated lignite, coal, and
carbonaceous rocks, some radioaclivity anomalics,
chiefly in granite, which had been detected by
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airbornc cquipment in  November 1950, were
checked on the ground. A wif of muddle or late
Eocene age containing 0.003 percent uranium was
as high in uranium as any rock found. One sample
of granite also contained 0.003 percent uranium.
The equivalent uranium content of the granite was
two to five times as large as the uranium content,
presumably due to the presence of thorium.
Further investigations in the northeastern part of
the basin do not scem to be warranted at the
present time. but more reconnaissance testing  will
be done whenever work on other materials s
undertaken there. (Auth)

<533>

Huleatt, W.P., SW. Hazen, Jr., and W.M.
Traver, Jr.; US Burcau of Mines,
Washington, DC

Exploration of Vanadium Reyion of
Western Colorado and Eastern Utah. US
Burcau of Mines R:zport of Investigation
3930. 30 pp. (1946)

Corc-drilling by the Burcau of Mines on the
Colorado Plateau from May to December 1943,
was donc to stimulatc wartime production of
vanadium ore. Eight hundred ninety-five core-drill
holes with an aggregate depth of 38,510 feet were
distributed between 46 areas. Small maps and short
descriptions of cach of these areas together with
assay data arc included in the report. The dcposits
explored are camotite ore bodics in the Morrison
formation of Jurassic age. The ore bodies arc
tabular, irregular in shape. and gencrally conform
to the bedding. The wuranium and vanadium
minerals impregnate the sandstone and locally may
replace fossil wood. (Auth)

<53>
Kelley, D.R.: AEC, Grand Junction, CO

Drilling in the North Point No. 6 and
Horn Channels, White Canyon, San Juan
County, Utah. RME-63. 33 pp. (1954)

The Shinarump conglomerate of Triassic age in the
North Point No. 6 and Horm channels was
explored by 52 diamond-drill holes. two of which
penctrated ore-grade material. No  economic  orc
bodies were found. Uranium silicates and




secondary copper minerals are locally present in the
channels. It is thought that the sediments contain
too littlke carbonaccous matenial and that the
sandstone s too fine-grained to be a suitable host
rock. (Auth)

<535>

Redmond. R.L.. and J.P. Kellogg: AEC,
Grand Junction. CO

Drilling at Polar Mesa, Grand County,
Utah, and Review of Favorability
Criteria Used. RME-22 (Part 1),
(19%4)

30 pp.

Vanadium-uranium deposits on Polar Mesa occur
in a sandstone umt of the Salt Wash member of the
Morrison formation of Jurassic age. This unit.
called the *“Payoff sand™. is a massive,
cross-bedded. medium- (o fine-grained.

yellow-brown sandstone that ranges from 10 to 70
feet in thickness. The base of the ore-bearing zone
is about 270 feet above the easily recognizable
Entrada-Summerville contact. Carnotite and
roscoclite are associated with fossil trees and
carbonaccous trash. The ore bodies are generally
tabular and irregularly shaped and contain as much
as 10.000 tons. A drilling program was conducted
in an area near the northeast rim of the mesa. The
“Payoff sand™ was corrclated between holes on the
basis of regional dip. A favorability map of this
zonc was successfully constructed to guide further
drilling. Factors considered favorable for uranium
ore arc the presence of: equal amounts of sandstone
and mudstones: more sandstone than mudstones:
more yellow-brown than gray sandstone; or
bluc-green mudstones. (Auth)

<536>

Pochimann, E.J., and E.N. King: AEC.
Salt Lake City, UT

Report on Wagon Driling for Umnium in
the Silver Reef (Harrisburg) District,
Washington County, Utah. RME-2004, 24
pp- (1953)

An exploratory wagon-drilling program revealed
two new uranium ore bodies in the Silver Reef
district. The uranium deposits in the Silver Reef
district are near the faulted north-plunging nose of
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the Virgin antxcline. Sibver. uranum. vanadium.
and copper mincrals occur in five carbonaceous.
sandy shak 7ones of the leeds and Tecumsch
members of the Chink formation of Triassic ape.
The most important uraniferous 7zone 15 a
carbonaceous, cross-bedded. sandy shale which lics
in the upper part of the Leeds sandstonc.
Mincralization has favoreGc areas where relatively
close-spaced normal faults of very small
displacement cut the favorable beds. (Auth)

<537>

Jupiter, C.. and H.
incorporated. Las Vegas. NV

Wolilenberg: EG&G.

Interim Status of th: Texas Uranium
Survey Experiment. EGG-1183-1630. 34
pp. (1974, April 26)

The Texas uranium survey ficld experiment began
on Junc 13. 1973 cmploying a Martin404 aircraft
to fly gamma ray recording equipment at 500 feet
altitude over two areas in southecast Texas. The
areas surveyed arc referred to as the Dubose area
and the Clay West arca. The objective of the
experiment was lo evaluate an improved method
for prospecting for uranium by determining
correlations among geologic analysis. soil sample
radiochemical  analysis, aenal radiometric data.
acrial infrared scans, and aerophotographic data.
The document bricfly summarizes the work which
has been donc. describes the kind and quality of
calibrations and data analysis carriecd out thus far
and outlines recommended additional work which
would bring the experiment to some degree of
compiction, providing a basis for cvaluating the
technigques. (PAG)




REMOTE SENSING

<538>

Salmon. B.C.. and W.W_ Pillars;
Environmental Research Institute of

Michigan. Infrared and Optics Division,
Ann Arbor, Ml

Multispectral Processing of ERTS-A
(LANDSAT) Data for Unnium

Exploration in the Wind River Basin,
Wyoming: A Visual Region Ratio to
Enhance Surface Alteration Associated
with Roll-Type Uranium Deposits. Report
110400-2-F. 129 pp.: GJO-1635-1. 129 pp.

(1975, August)

The purpose of the report is to document possible
detection capabilities of the LANDSAT
multispectral scanner data for usc in  exploration
for uranium rofl-type deposits. Spectral reflectivity,
mincralogy. iron content, and color parameters
were measured for twenty natural surface samples
collected from a semiarid region. The relationships
of thesc propertics to LANDSAT

response-w~ighted  refleclances and  to  reflectance
ratios arc discussed. 1t was found that the single
ratio technique of multispectral processing is hikely
to bc sensitive cnough to scparatc hematitic stain,
but not limonitic. A combination of the
LANDSAT R54 and R7.6 ratios. and a processing
technigue  scnsitise  to vegetalive  cover s
reccommended for detecting arcas of limonitic stain.
Digital level slicing of LANDSAT RS54 over the
Wind River Basin.  after  geometnc  correction,
resufted  in adequate  cnhancement  of  Triassic
redbeds and lighter red  materials. but not for
limonitic arcas. No rccommendations for prospects
in the area were madce. Information pertaining to
techniyues  of  evaluating  laboratory  reflectance
spectra for  remotc  sensing  applications.  ratio
processing, and planimetric correction of
LANDSAT data is presented qualitatively. (Auth)

<5319>

Adams: Esso
Houston.

Schwarzer, T.F.. and J.AS.
Production Rescarch Company.
TX: Rice University, Houston. TX

Rock and Soil Discrimination by Low
Altitude Airborne Gamma Ray
Spectrometry in Payne County,
Oklahoma. Economic Geology. 68.
1297-1312. (1973. December)

The ability to entfy and discriminate rock and
soi} (ypes from the air using gamma-ray
spectrometry  was  investigated in Payne  County.
Oklahoma. The data. which were reduced to
concentration values for K. U. and Th. were
obtained from a helicopter st an average altitude of
75 feet above the ground. The arca investigated was
underlain by a variety of sedimentary rocks which
encompassed a  transitional sequence from
continental deltaic  deposits  through marine
sediments. Because of the shallow depths scnsed
acroradiometrically (about one foot), the data were
first related to the pedology of the area considering
the regohith independent of underlving bedrock.
However. it was soon discovered that in situ soib
could only be distinguished to the cxtent that their
parent lithologies could be discriminated.
Concentrations of K. U. and Th determincd from
the air suggest that the “signatures™ of these
clements in  underlving bedrock arc largely
preserved in in situ soils allowing the identification
of lithologies and the discrimination of hthologic
contacts from the air. Transported soils  were
generally  distinguishable  from 0 situ soils  and
hence. common lithologics of the area. A sequence
of scdimentary formations was cstablished on the
basis of shale content. Quantative cstumates of
percent clay were made using tnorium contents  as
an indicator of clay (shalc content) and an attempt
was made to relatc clay content to soil engineering
propertics. In an cffort to find new improved
mecans  of acroradiometric  data  prescntation.  a
multivanate technique. cluster  analysis, was used.
This technique merged the K. U, and Th data and
produced  lihtologically ~ sigmficant  groupings of
rock formations. Such an approach might be used
as a step toward generating a single “lithologic™
map directly as opposed to the traditional
individuai clement. multi-map technique  currently
used. The study cmphasized that spectral data
converted 1o concentration unils (ppm or ;) are
superior to  qualitative count rates (cps) or total
radioactivity for the discrimination and
identification  of lithologics. Ratioed spectral data
in the study arca werc rclatively insensitir:  to
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lithologic changes and suggest that anomalies may
be enhanced by such a ratioing procedure. (Auth)
<540>
Tavelli, J.A.; AEC, Grand Junction, CO

Review of Airborne Radioactivity Survey

Techniques in the Colorado Platcau.
RMO-697. 12 pp. (1951)

174

An airbomne techmque for rapudly prospecting for
surface cxposures of uranium deposits s being
ceveloped. It has been fcund that uranwum
concentrations of commercial grade can be detected
from low flying fixed-wing aircraft, using s'mphk
instrumentation. Flight clevations of 50 feet at air
speeds of about 60! miles per hour have produced
successful  resolts with commercially available
scintillation equipment. The technijue is apphcable
only to cxposed deposits and docs not eliminate the
need for additional ground prospecting. (Auth)




ENVIRONMENTAL EFFECTS

<541>

Douglas. R.L.. and J.M. Hans, Jr.. EPA,
Office of Radiation Programs. Las Vegas,
NV

Gamma Radiation Surveys at [Inactive

Uranium Mill Sites. ORP LV-75-5. 88 pp.

(1975, August)

The report presents the results of gamma radiation

surveys conducted by the Office of Radution
Programs-lLas Vegas Facility of the U.S.
Environmental Protection Agency at twenty

inactive uranium mill sites in the Western United
States. The purpose of these surveys was (o

measure the extent to which radwactive material
nad been spread into the environment fron the
sites by the action of wind and or water crosion,
and by milling activities. The results indcate that
hundreds of acres of kand exclusive of the tailings
pilkes have been contaminated to above-background
levels. Some of the contaminated land 15 private,
off-sitc property. Survey techniques were developed
to locate the spread of radioactive materials and to
csimate the gamma exposure rales resulting from
them. These measurements were complicated %y the
presence  of direct gamma radiation from the
tathings Files. Isocxposure rate lines were located
around cach sitc and plotted on site maps to
facihtate site  decontamination decisions. These
lines, corresponding 1o postcicanup exposure rates
of background. 10 microrocntgens per hour and 40

microroentgens per  hour, werc selected to
correspond to curreat ORP criteria for
decontamination  of indiive uranium  mill  sites.
(Auth)




URANIUM INDUSTRY

<542>

Not given; ERDA. Grand Junction. CO

Statistical Data of the Uranium Industry.
GJO-100(76), &7 pp. (1976, January)

The report < an annual compilation of historical
facts and figures on the United States uranium
industry from 1947 10 1975. The report covers
subjects such as production, resources, exploration.
land holdings. employment., and uranium
concentrate commitments and requirements. The
statistics contained in the report have been
compiled annually since January ). 1968, by the
Grand Junction Office for the use® of goverment
and industry. (RRB)

<543>

Not given: ERDA. Division of Nuclear
Fuel Cycle and Production, Office of

Assistant Director for Raw Materials,

Washington, DC

Survey of United States Uranium
Marketing Activity. ERDA 76-46. 28 pp..
UC-51, 28 pp. (1976, April)

Information for the survey was recc.ed from 70
utilities with nuclear reactor projects, 33 resent or
potential uranium producers, and 5 reactor
manufacturers. These companies represent virtually
all the principal companies involved in uranium
marketing activity. A list of participants is
presented in an attachment of the report. The 1976
survey requested data on uranium purchase
commitments, uranium imports and exports,
unfilled reactor fuel requirements, inventories of
domestic and foreign uranium. and prices for
domestic buyers. The report covers 210 nuclear
power reactors in operation, under cunstruction, or
for which orders have been placed, having a total
rated capasity of 207,000 megawatts clectric.

(AuthyMBW)

<544>
Johnson. W.E.: AEC. Washington. DC

United Stetes Uranium Palicy. S.A.
Mining & Engincering Journal, 84(4065).
25-33. (1972, February)

The United States policies of boosting the domestic
uranium market and selling government surplus
stocks over a number of years are reviewed. Market
prospects could be strengthened by new mining and
milling capacities and more cxploratory work. The
regulated sale of government stockpiles. foreign
uranium purchases and cnrchment of uraniim are
policies considered by the United States Atomic
Encrgy Commission to boost the US. domestic
uraniem market. (PAG)

<545> i

Kaufmann. R.F.. G.G. Eadic. and C.R.
Russell: EPA. Office of Radiation

Programs. Las Vegas. NV

Summary of Ground-Water Quality

Impacts of Uranium Mining and Milling
in the Grants Mineral Belt, New Mexico.
ORP LV-754, 70 pp. (1975. August)

Waste discharges from uranium mining and milling
were studied to determine if they compiy with all
applicable  regulations, standards. permits, and
licenses, and to determine their impact on surfacc
waters and ground waters of the Grants Mineral
Beft. Radium. selenum. and nitratc were of most
value as indicators of contamination. Potable
waters  at  uranium mines were tested for
composition and company moniloring networks,
se'f-monitoring  data, anab .l procedures and
reporting  requirements were evaluated for
adequacy. (PAG)

<546>

Manger, G.E.. G.L. Gaies. and R.A.
Cadigan; USGS, Lakewood. CO

Physical Properties of Uranium Host
Rocks and Experimental Drilling at Long




BLANK PAGE




B

Park, Moatrose County, Colorado.
BP-241 576. 51 pp.. USGS-GD-75-005. 53
pp- (1975)

A owednlling study i uranium host rocks of the
Jurassic Morrison formation in southwesterh
Colorado attempied to obtain samples of host rock
in its natural state. Three holes were drlled; the
holes and corc were logged for radwoactivity and
clectrical  properties.  Samples were amalyzed for
physical and chemical properties. Dnlling  results
suzgest that dnlling with dried air yields core with
least contamunation at least cost. Drlling with oil
results in maximum core recovery but alo
maximum cost and significant core contaminativ..
Drilling with water results in contamination and
loss of original pore water. A factor group of
variables presemt ace: those positively related to
uranium mincralization arec poor sorting,
percent-by-weight  clay. percent  of pore space
contaiming water, and negatively related variables
are median grain size (mm), clecincal resistivity,
and permeability. Optimum depth to locate ore
scems to be at the top of the pore water capillary
circulation 7zonec, below the dchydrated
no-capillary-circulation zone. (Auth)

<547>

Coffin, R.C.: kanolind Oil and Gas
Company

History of Radium-Uranium Mining in
the Plateau Proviace. In Stokes, W.L.
(Ed.). Uranium Deposits and General
Gevlogy of Southeastern  Utah:  Guidebook
to the Geology of Utah., No. 9. Utah
Geological Society, Salt Lake City, (pp.
1-7). 115 pp. (1959)

The history of the mining activity of uranium and
its assrciated mectals, radium and vanadium,
followed closely the advances in scientific
Jescoveries of the bechavior of radioactive materials.
These periods of maximum mining aclivity,
following new discoverics, were tempered by
competition from richer ores [rom foreign
countrics. Three stages can be recognized in the
development of the Plateau Province as a source of
radioactive materials. During World War [ the
demand for radium as a2 source of luminous paint
and the interest in its uses in the treatment of
cancer created the first “high point™. This stage
began about 1912 and rcached a maximum in 1921

(7%

Following this perind a salvage operation,
recovening vanadium from ore left in the mincs. on
dumps and in new development. gave a limited
revival in Platcau mining. The discovery  of
fissionable matenal and its applications has
brought on a ncw surge of prospecting that extends
well beyond the limits of the Platcau. (AuthXPAG)

<548>
Not given: Not given

Summary of Events in the Colorado
Plateau Since 1924, In Stokes. W.I._ {Ed).
Uranium Deposits and General Geology of
Southeastern Utah: Guidebook to the
Geology of Utah, No. 9. Utah Geological
Society. Salt  Lake City, (pp. 8-15). 115 pp.
(1934)

The Dhistorical  aspects of umrmium  mining  and
development on the Colorado Plateau which began
in 1948 when the AEC began purchasing ore and
providing funds for ecxploiation arc presented. The
period was prezecded by several wears of periodic
vanadium mining. (PAG)

<549>

Renoux, A LY. Barrk, and G.

Madeclaine; Faculte ¢-s Sciences.

iLaboratoire dc Physique des Acrosois ct
dc Radioactivite Atmospherique.
Brest-Cedex, France: Laboratoire de
Physique de¢ 1"Atmospherc.
de Protection, Fontenay-Aux-Roses,
France

Departement

Comparison Entre La Repartition
Granulometrique En Masse Poussieres Et
L’Activite Alphs, Au Cours De Differentes
Phases De Tmavauz Dans Une Mine
DUrasium. Chemosphere, 3. 173-176.

(1976)

A scven slage Andersen impacter was used to
determine the dust content of the air in the
Margnac uranium mine, 'ocated in the Division of
Crouzille, France. A comparison between the
granulometric  distribution of the dusts and the
distribution of the alpha radioactivity was
conducted and dectermined to bec dependent upon
the grain size and nature of the work phase. Only




during excavation s there good agreement between
the granulometric distnbution by weight and that
of alpha activity. (PAG)

<550>
Argall. G.O.. Jr.: Not given
Why Apnaconda’s Uranium Mines

U-~ique. Mining Wortd. 16(10). 54-59.
(1954)

are

The report outlines the cxploration and mining
procedures used by the Anaconda Copper Mining

79

Company in its uranium operations n the Grants
district. New Mexico. The ore body at the Jackpile
mine is in the Westwater Canyon member of the
Mornson formation of Jurassic age. The ore body
is partly overlain by. and partly cut by, a post-ore
diabase sill that s from 3 to 7 feet thick. The
deposit is being mined by open-pit methods. The
uranium deposit at the Woodrow mine occurs in
.he Mornson formation in a “nng fault™ or
“breccia pipe”. The structure has the shape of an
uprnight but slightly tlted conc with a diameter of
about 30 fect at the surface. The central part has
apparently dropped about 15 feet. The ore minerals
arc mosthy uraninite and coffinite associated with
pyrite and asphaltic material. (Auth)
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<551>

Not given; AEC, Washington. DC

Sclected Bibliography on Radioactive
Occurrences in the Central United Suates
(Arkansas, lows, Kansas, Louisians,
Missouri, Necbraska, Oklahoma,
TID-26261. 11 pp. (1972, November)

Texas).

One hundred fifteen references on radicactive
mincrals arc included in the bibliography. Citations
include articles published between 1950 and 1972
(RRB)

<552

Not given: AEC, Division of Production
and Materials Management, Washington,
DC

Selected Bibliography on Radioactive
Occurrences in Colorado. TID-26256, 17
pp. (1972, December)

The bibliography contains 85 references
concerning radioactive minerals published between
1951 and 1972. (RRB)

<553>

Not given; AEC, Division of Production
and Materials Management, Washington,
DC

Selected Bibliography on Radioactive
Occurrences in Califoraia, Nevada,

181

Oregon, and Washington. TID-26255. I
pp. (1972, December)

The bibliography consists of 108 refeiences
concerning radioactive minerals publishcd  between
1950 and 1972. (RRB)

<554>

Not given: AEC. Division of Production
and Materials Management. Washington.
DC

Selected Bibliography on Radioactive
Occurrences in the Northeast and Central
United States (Illinois, Indiana, Michigan,
Minnesota, New England, New Jersey,
New York, Ohio, Pennsyivania and
Wisconsin). TID-26262. 7 pp. (1972,

December)

The bibliography contains 65 references on
radioactive minerals published between 1935 and
1972. (RRB)

<555>

Corcoran, R.R. (Comp.); Oregon
Department of Geology and Mineral
Industries, Portland. OR

Index to Published Geologic Mapping in
Oregon, 1898-1967. Oregon Department  of
Geology and Mineral Industrics
Miscellancous Paper No. 12, 20 pp. (1968)

Geologic maps published in The ORE BIN,
ground-water and enginecering maps, geophysical
survey maps, geologic quadrangle maps. and
miscellaneous geologic maps of Oregon arc
indexed. Also inciuded is an index to topographic
quadranglc maps, Army Map Service shects, and
geomorphic divisions. (PAG)

<556>
Mussotto. N.T. (Comp.). M.C. (Comp.)
Lewis, and C.S. (Comp.) Brookhyser:;
Oregon Department of Geology and
Mineral Industries. Portland. OR

Index to The ORE BIN, 19501574,




e

BLANK PAGE




Oregon Department of Geology and
Mineral Industries Miscellaneous
No. 13, 50 pp. (1975)

P..ner

i

The index to The ORE BIN in Oregon covers
cntries from 1950 to 1974 on related geological
surveys and mineral resources. Each entry in the
author index and subject index includes date and
page numbers of publications. (PAG)

<557>

Allen. J.E. (Comp.). E. (Comp.)
H. (Comp.) Quasdorf. and R.C.
Treasher: Oregon Department
and Mineral Industnes, Portland. OR

Kinsiey.
{Comp.)
of Geology

Bibliography of the Geology and Mineral
Resources of Oregon, July 1, 1936 to
December 31, 1945, Oregon Department
of Geology and Mincral Industries Bulletin

No. 33. 108 pp. (1947)

The bibliography includes references to geological
and mining subjects in Oregon with many
references from Washington. Idaho. and
California. It is divided inzo an author index and a

subject index whnich is subdivided according to
divisions of geological sciences. (PAG)

<558>

Steere. M.L. (Comp.). and L.F. (Comp.)

Owen; Oregon Department of Geology
and Mincral Industries. Portland. OR

Bibliography of the Geology and Mineral

Resources of Oregon, January 1, 1951 to
December 31, 1955. Oregon Department
of Geology and Mineral Industries Builetin

No. 53. 97 pp. (1962)

Te bibliography includes references to geological
and mining subjects in Oregon. It is divided into an

author index and a subject index with cross
references. (PAG)

<559>

Steere, M.L. (Comp.). Oregon Department
of Geology and Mineral Industries,

Portland, OR

182

Bibliography of the Geology and Mineral

Resources of Oregon, January I, 1946 to
December 31, 1950. Orcgon Department
of Geology and Mincral Industries Bulletin

No. 44, 61 pp. (1953)

The bibliography includes references to  geological
and mining sebjects in Oregon. It is divided into an
author index and a subject index with cross
references. (PAG)

<560>

Roberts. M S_(Comp.). M.1.. (Comp))
Steere. and C.S. (Comp.) Brockhyser;
Oregon Department of Geolopy and
Mineral Industries, Pertland OR

Bibliography of the Geology and Mineral

Resources of Oregon, Janwary I, 1961 to
December 1, 1970. Orcgon Department  of
Geology and Mineral Industries Bulletin

No. 78, 199 pp. (1973)

The bibliography contains reports and publications
on the geology and mincral resources of Orcgon.
An alphabetical tisting by author of all cinations.
complete w1 publication date and subject index is
included. (PAG)

<561>

Frondel. J.W_,
Washington, DC

and M. Fleischer: USGS.

A Glossary of Uranium and Thorium
Bearing Minerails, Fourth Edition. USGS
Bulietin 1250. 69 pp. (1967)

The glossary is a collection of data pertaining to

uranium and thorium minerals ané¢ to those
minerals that contain traces or more of uranium
and thorium. There arc 534 cntrics in the index

which represents 260 species of which 185 arc in the
group of minerals containing uranium and thorium

as major constituents 55 are in the group of
minerals that might shcw uranium or thorium
content if investigated by modern analytical

methods. and 20 arc in the gronp that has been

reported to contain impurities or intergrowths of
uranium. thorium, or rarc-earth minerals.
Structural formulas are given for most of the

minerals and oxide formuias arc given where good



data are not available. Identities and group
relations are also indicated. (PAG)

<562>

Not given: ERDA, Office of Public
Affairs, Technical Information Center,
Oak Rudge. TN

Nuclear Raw Materials: A Sclected

Bibliography. TID-357. 44 pp. (1976,
January)

Two hundred and seventy-three reports open filed
the Grand Junction. Colorado Office (DOE) arc
listed in the biblingraphy on nuclcar raw matcnals.
The abstracts section has been  subdivided into
three categornies: a) reserves. b) exploration. and <¢)
fced processing. Corporate  author, author, subject.
2nd report number indices are alwo included. The
dates of the icports range from 1943 10 974,
(MBW)

<563>

Finch. W.IL. J.C. Wright. and M. W,
Sullivan: USGS. Lakewood. €O

Selected Bibliography Pertaining to
Urnanium Occurrence in Eastern New

Mexico and West Texas and Nearby Parts
of Colorado, Oklahoma, and Kansas.
USGS-GD-75-¢93. 98 pp: PB-231 629, 9%
pp-: Report 101109, 98 pp. (1975)

Nearlv 500 sciected references to uranium and to
stratigraphy.  sttucture. and groundwater  geology
rclated 0 uranium-bearing formations in  castern
New Mexico and west Texas and nezrby parts of
Colorado. Karsas, and Oklahoma are indexed
topicaily and geographically. The list s nearly
complete  through 1972 and  coatiiny  some
references with later dates. {Auth)

564>

Fricbele., C.D.: USGS. Water Resources
Divinion. Austin. TN

Bibliograpky of United States Geological
Survey Report; on the Geology and
Water Resources of Texas, 1887-1974.

PB-24% 926174 pp..

USGS WRD-76 002174 pp.:
USGS WRI-20-75. 174 pp. (1975,
October)

Tive report contains a2 hbliographic hist o reports
prepared by the U.S. Geological Survey on the
geology and water resources ot Texas., In adduion
to the bibliographic list. the reports are indewed bs
voun?y, hvdrologic arca, and subject matter. (Auth)

-



RESOURCE UTILIZATION AND
RESERVES

<365>

Not given; ERDA, Grand Juactiona, CO

National Umnasium Resource Evaluation,
Preliminary Report. GJO-111{76). 135 pp.
(1976, Sune) .

The first section of the two part repost summarizes
cstimmates of uranium ofc rescrves and  potential
resources at production cost cutoffs of $10, 315,
and $30 per pound of tanmm oxide, the standand
messwre, The cstimate of reserves in all catepories
up to the 330 cost kevel is 640.000 tons of uranmm
oxide. In addition, umnium recoverable as a
by-product of phosphete and copper produciion is
cstinated at 140,000 tons during the period of 1976
to 2000. Potential resources are cstimated to be
1060000 ions of uranium oxide in the probable
category, 1270000 tons in the possible category,
and 590000 tons in the speculative category. The
major producing regions of the United States are
the Colorado Platcau, Wyoming Basins and
Coastal Plain of Texas which contain 94 percent of
the $30 reserves and approximately 80 percem of
the probable, 66 percemt of the possible and 28
percet  of the speculative potential  resources.
Essentially all of the resources in these regions are
in siratiform or roll front deposits in strata of
Mesozoic and Tertiary age. The report says it is
likely chat cstimates of resources in conventional
sandstone type deposits will increase as a result of
current and futurc investigations. In addition, the
opportunity cxists for the discovery of uranium
deposits of othe: types similar to those in Australia,
Cansds, and South Africa, although caly limited
pasts of the United States msy be geologically
favorable for such deposits. The report emphasizes
that prompt and vigorous exploration and
development will be required to make new
discoveries and 1o convert potential resources 1o
reserves st a mte adequalte 10 support projected
nuclear power expansion. (PM)

<566>

185

Boyden, T.A; Nuclear Exchange
Corponation, Menlo Park, CA

Umnium Resources of the United States.
Transactions of the Amerxan Nuclear
Society. 21, 244-245. (1975)

Conventional uvranum resources are  those  found
chicfly in sandstone, and total an estimated
2200000 tons of uranmm oxide recoverable at
costs up 1o $30.00'%. These resources make up
about 98% of all resources producible at $30.00 or
less per pound with the remainmg 2% occurting in
vein deposits. A total of 2,200.000 tons of unanium
oxide in nonconventional rvesources, those
occurnng m low grade concentrations in  varnous
rock types and as by-products related (o other
industries. are recoverable at costs up 1o $100 Ib.
An estimated 2500000 1tons of uranium oxide
could be recovered from the Chattanooga Shale
Formation located throughout much of central
Tenncssee. The average grade of the formation 1s
0.007% uranium oxide. or about 1 b 10.2 tons of
shale at 709 recovery. Another 30000 tons of
uranium oxide is recoverable by on exchange and
solvent extraction at a cost of 36 to S10 b from
leach solutions originating at the wesiem US.
copper mining operations and 160000 10ns s
recoverable from manne phosphorites m Florda at
a cost of $10/Ib. Other noncomventional resources
include marine phosphorites in ldaho, coal.
monazite, granites, and scawater. {PAG)

<567>

Kenward, M.; Not given

How Mouch Uranium. New Scientist, 69,
686-687. (1976. Marsch)

Reports on world uranium resources from the
OECD's Nuclear Encrgy Agency and the UN’s

international Alomic Energy Agency are reviewed
with doubts about the walidity of assumptions
made in these studies. Also included is a chant of
future demonds and supphes of uranium. (PAG)

<568>

Williams, R.M.; Canada Department of
Energy Mines and Resources, Minera)

Developmen Sector, Camada
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Uranium 10 2000-Aa Exploration
Chalicage. Canadian Mining Joumal,
96(4). 29-32. (1975, April)

Projections of instalied nucicar capacity transhate
into requirements for uranium of. 30,000 tons of
uranium oxide in 1975, 70,000-80.009 tons in 1980;
and 40.000-490000 ton; in the ycar 2000. In gross
cumulative tcrms, over the next 15 years, new
uranium reserves totaling some 2.6 million tons of
uranium orc arc required. If uranium is to be
discovered and developed for production at a rate
sufficient 1o meet demand. an accclerating
cxpansion of cxploration cffort s needed. Orce
cxploration is redirected toward sources of
uranium with grades lower than 0.1 percemt U308,
substantial resources will probably be identified.
New mcthods of foreign, nonequity financing will
evolve for the uranium exploration and
development effont. (Auth)

<569_-

Saarl, M.F_; Electric Power Rescarch
Institute, Palo Alo, CA

Uranium Resources to Meet Long Term
Uranium Requircments - Summary.

EPRI-SR-5., 21 pp.; Combustion, 46(11),
13-17. (1974, November)

The wuncertainty about United States uranium
resources and future levels of uranium
consumption is explored 1o help determine the
proper rate for fast breeder reactor development.
Various breeder introduction dates and a relatively
slow nmate of commercial breeder growth are
assumcd.  Projections of uranium resources  are
based on the estimated physical relationships and
the cutoff cost of the highest cost quantities
subsequently calculated. In the cost analysis, costs
are biased upward so that more confident
statements can be made about the quantity of the
resource; costs could be significantly Jower. (Auth)

COMBUSTION journal article was
published in May 1975.

<570>
Alexander, F.M.; Tennessee Department

of Conservation, Di-ision of Geology,
Nashville, TN
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The Chattancogs Black Shele, A Posmibc
Futsre Source of Urnaium. Tennessee

Department of Conservation Circular No.
1.3 pp. (1953)

Deposited under mannc condions. the black shaie
of the Chattanooga Shale Formation in Middic
Tennessee is a promismg source of potental
uranium reserves. The uranium coatent s low and
ranges between 0001 and 0.03 percent and
probably contains less than 0.2 pounds of uranium
per ton of shale. The, AEC has begun studics on the
geoloxy of the formation and long range plams to
determine ccomomic processes of uranium
extraction. (PAG)

<571>

Chenoweth, W.L.; ERDA. Grand
Junction, CO

Uranium Resources of New Mexico. In
New Mcexico Geological Society Special
Publication No. 6, (pp. 138-143). (1976)

Uranium deposits in New Mexico occur in rocks of
many geologic ages and hithologic types. Bedded
deposits  in  continentzl, fluvial sandstones of the
Morrison Formation of Jurassic age arc the mowm
important. A cluster of large deposits in McKmley
and Valencia Counties comprises th: Grants
mincral belt, the largest uranium area in the United
States. During the period 1948-1975,  52.250.000
tons of ore with an average grade of 0.22 percent
U3OE and contining (12684 tons of umanium
oxide have been produced in New Mexico. almost
entirely from the Grants mineral belt. This amounts
10 40 percent of the total United Siates uranium
ore production. The discovered ore reserves and the
undiscovered potential resources of the State are
expected to maintain New Mexico's position as the
nation’s principal source of uranium for years to
come. (Auth)

<512>
Silver, J.M.. and W.J. Wright: Australian
Atomic Energy Commission, Canberra.

Australia

Uranium Resources and Requirements.
AAEC/IPS. 13 pp. (1975, August)
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About 3.5 million tons of uranum is estimated to
be available to the Westem World in deposits
which could be recovered for presemt day costs of
less than A per kiogam. This amount s
believed to be sufficient to meet the nuclear nower
program until the vvm of the century. There are
grod prospects for the discovery of further Jgeposits
(particularly in Afria. Canada. South Amerca and
Australia) which could ecxtend these resources. If
the Fast Breeder Reactor is mtcoduced by  about
1990, it could ultimatcly decrease the demand for
uranium from about 2020 onwards The total
amount of uranium required to support the Light
Water Reacior power program umtil this happens
would bc about 7 million twons. On present
evidence. this could be available from high grade
deposuts. together with some low grade deposits
and by-product sources at costs less than SA60 per
kilogram. M the Fast Breeder Reactor s not
introduced as cxpected. the demand for uranum
will continue to increase and it could be necessary
to recover uranium from black shales or ultimately
from sea water at costs ranging up to $A300 per
kilogram. Aaustralia has about 19% of the
reasonably assured resources of uranium in the
Western World recoverable at costs of less than
$A20 per kilogram, or about 9% of the resources
(rcasonably assured and estimated additional)
recoverable at costs of less than $SA30 per kilogram.
(AuthXPAG)

<573>

Ellis, JR. DP. Hamis. and NH. VanWie
ERDA. Grand Junction, CO; University
of Arizona, Department of Mining and
Geological Engincering, Tucson, AZ;

Union Carbide Corpu.mation. Nuclear

Division, Computer Sciences Division,

Oak Ridge, TN

A Subjective Probability Appraissl of
Uranium Resources in the State of New
Mexico. GJO-110(76), 97 pp. (1975,

December)

Undiscovered uranium resources in New Mexico
are estimated to be 226681000 tons of material
containing 455480 tons U308. The basis for this
estimste was a survey of expectations of 36
geologists, in terms of subjective probabilities of
number of deposits, ore tonnage, and grade.
Weighting of the geologists’ estimates to derive a
mean value used a seif-appraisal index of their
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knowledge within the ficid. Detailed ecstimates are
presented for the state, for each of 62 subdivisions
(cells), an? for an aggregation of cight cef's
encompassing the San Juan Basm. which s
estimated to contain 92 percent of the undiscovered
uranium resources m New Mexico. Ove-body
attributes stated as probability distributions
enabled the application of Monte Carlo methods 10
the analysis of the data. Samphling of estimates of
material and contamed U308 which are provided
as probability distnbutions indicates a 10 percent
probability of there being at least 600000 tons
U308 remaining undiscovered in  deposits  virtually
certain 10 number between SO0 and 565. An
indicated probability of 99.5 percemt that the ore
grade is greater than 0.J2 percemt U308 suggests
that this survey may not provide rekiable estimates
of the abundance of materml m very low-grade
categories. Extrapolation 10 examine the potential
for such deposits irdicates more than [.000.000
tons U308 may be available down to a grade of
005 percent UJO8. Supplemenial point estimates
of orc depth and thickness aliowed derivative
estimates of cost of developmem., extraction. and
milling. Eighty percent of the U308 is estimated t0
be available at a2 cost Jess than $!5/1b (1974) and
about 98 percent at less than $30 1b. (Auth)

<574>

Mutschler, P.H., J.J. Hill. and B.B.

Williams; US Burecau of Mines, Eastern
Field Operation Center, Field and
Environmental Activities, Pittsburgh, PA

Uranium from the Chattanvoga Shale,
Some Problems Involved
Development. US Burcau of Mines
Information Circular 8700. 85 pp.. PB-251

986. 85 pp. (1976, February)

The Bureau of Mmes studied the Chattanocoga
Shale 10 determine the quantity and quality of the
uranium resources present and 10 assess specific
environmental effects of mining the shale. Geologic
data and chemical analyses. mainly concerning a
12-county area of Tennessce, were compiled from
previous published and unpublished reports.
Uranium resources in the Gassaway Member of the
Chattanooga Shale in this (2-county area were
cstimated to be tetween 4.2 and 5.1 million tons,
contained in 76 to 91 billirn tons of shale. rhese
figures represent mground tonnages and do not
allow for mining or processing losses. Depending

e .
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uwpon cfficency of mining and processing systems,
enough umnium could be available 0 satsfy a
large pant of the cumumlative domestic and world
demand through the year 2000. A model was
developed which assesses the total toms or acres of
shale 10 be muned if the Gassaway Member were to
satisfy | percent of the United States demand for
wanium in 1991. This partially demonstrates the
enviroumemal impact of mining the shale and s
easily factorable 10 any specified demand. (Auth)

<575>

Nininger, R.D.; AEC. Division of Raw
Materials, Washington, DC

Uranium Reserves, Future Demand and
the Exteat of the Explorition Probilem.
in Proceedings o a Panel on Uranium
Exploration Geology. held in Vienna,
Austria, April 13-17, 1970,
Atomic Encrgy Publications, Vienna,
Austria, (pp. 3-19), 336 pp.;
1AEA-PL-391/ 17, (pp. 3-19). 386 pp.
(1970, October)

International

Known world low-cost reserves. that is. reserves
which can be exploited and delivered to the world
market, excluding the USSR, Eastern Europe and
Mainland China, at prices of $10 or less per pound
arc  approximately onc thid of the estimated
requirements through the remainder of this
century. our countries, Canada, South Africa, the
United States and France, control 85 to 90% of the
known low-cost uranium reserves, and I3 other
countries have the remainder. Since the ultimate
uranium requirements are of more importance than
the immediate supply and demand situation, we
shouid be concerned with the large number of
developing  countries  which will not have large
requirements for uranium and which have not been
adequately explored. These could become
important suppliers of uranium over the next 30
years while at the same time greatly improving their
own economic position and standard of living
Uranium geology is now at a stage in which 2 flood
of details about specific types of depusits is
available but has not been sufficiently well digested
and assimilated to bring some cohesiveness (0 the
various concepts of regional, tectonic, lithologic
and gcochemical distribution of uranium. A
meeting of this kind can be instrumental in
intcgrating some of these ideas into meaningful
criteria that will help guide exploration anywhere

n the world. (Auth)

<576>

Not given: Organization for Economec
Co-Operation and Development, Paris,

France

ks There Enouzh Ursninm OECD
Observer, M, 33-36. (1976. January)

Physical availability, economic factors. and
political factors will infleence the future supphes of
uranium. Low cost uramium reserves at  present
definitely identified will be adequate for
approximately fificen years, but ncw supplies must
be found 10 provide for future demand. (PAG)

<5T7>

Not given; Organization for Economx
Co-operation and Development; Nuclear
Encrgy Agency, Paris, France:
International Atomic Energy Agency.
Vienna, Austra

Uranium Resources, Production aad
Demand, Including Other Nuclear Fuel
Cycle Data. OECD; NEA-IAEA Report.

78 pp. (1975, December)

The report. compiled by OECD/NEA and IAEA.
deals with the uranum resources and demands of
its member countrics around the globe. The current
situation in uranium resources, the availability of
uranium reserves, the cxploration activities. and the
uranium production and inventories are discussed.
Subjects also included and reviewed are the recent
price trends in the umnium market, the long term
uranium resources situation, and future uranium
requirements. An expanded feature of the report is
thc addition of an annex, containing information
on other fuel cycle capacities and requirements,
such as uranium conversion, fuel element
fabrication and reprocessing of spent fuel. (MBW)

<578>

Hilpert, L.S.. USGS, Washington, DC

Ursnium Resources of Northwestera New
Mexico. USGS Professional Paper 603,
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16C pp. (1969)

Uranium deposits in  northwestern New  Mexico
occur in about 30 formational units that range in
age from Precambrian 10 Quatemary. The most
economically important deposits are

pencconcordant and occur in  sandstone, limestone,
shale, and coa!. Less economically important vein

deposits occur  in - metamosphic.  igneous.  and
miscellaneous sedimentary rocks. Of the
pencconcordant  deposits, the most  economically

mmportant oncs occur in sandstone in the Morrison
Formation: others occur in Lmestone beds of the
Todilto Limestone and in sandstone beds of the
Dakota Sandstone. About two-thirds of the
uranium output was from the Ambrosia Lake
dstrict and nearly 2 third was from the Laguna
distnct. During the 1956-64 period, production was
42 percent of the national output. More than 95
percent of the ore came f{rom sandstone, 4 percent
came from limestione. and less than | percent came
from carbonaccous shale, coal. and igneous rocks.
More than 99 percent of the output was from rocks
of Jurassic age: the remainder came from rocks
that range in age from Pennsylvanian to Tertiary.
As of Januvary ]966. mine reserves totaled 29.7
million tons of material that averaged 0.23 percent
U308. About 60 percent of these reserves was in
the Ambrosia Lake district, in the Morrison
Formation. Undiscovered or potential reserves
probably are several times the combined
production and mine reserves estimatd as of
January, 1966 and may amount to as much as 200
million tons of material. expected 10 average about
0.25 percent U308. These resources arc expected to
be almost entirely peneconcordant deposits,
principally in large ones in sandstone lenses in the
Morrison Formation, but important deposits also
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are anticipated in sandstone lenses in the Dakota
Sandstone and in limestone beds in the Todilo
Limestone. Structural data and general age
relations of the deposits indicate that the source of
the uranium was the adjacent highland areas and
the host rocks. Uramum probably was lached
from these rocks, carred basinward in  dilute
solutions through unconsolidaied sediments, and
precipitated by the reduction of carbonaceous
debris and by other unknown means. No cvidence
is convincing that magmatic fluds played any
significant part in the cmplacemeni of the
pencconcordant deposits. (Auth{ MBW)

<519>
Gustafson, J.K_; Not given

Uranium Resources. Nucleonics. 4(5).

23-28. (1949)

The occurrence of uranium in nature, the potential
supply of uranium, and the vuranium procurement
policy of the AEC arc discussed. Uranium deposits
are divided into four main types: (1) igneous rocks.
(2) hydrothermal vein deposits, (3) sedimentary
rocks, and (4) decposits of doubtiul and perhaps
compiex origin. Within the fourth group arc the
carnotite-type  uranium deposits of the Colorado
Plateau. Tabular or lenticular bodies of
carnotite-impregnated sandstone are found in
certain parts of the Morrison and Entrada
formations of Jurassic age and in the Shinarump
conglomerate of Triassic age. The camotite is
commonly associated with other vanadium
minerals and fossii plant material. (Auth)



RESEARCH PROGRAMS
<580>
Cannon, R S, Jr.; USGS, Denver, CO

Geological Survey's Work on Isotope
Geology of Uranium and Thoriem aad

Their Decay Products. TEI-209. 12 pp.

(1952)

91

A program of research on the isotope geology of
the uranium and thorium series is being carried om
by the Geological Survey. Work s in progress on
uvranjum-lead relationships in uranium ores of the
Colorado Phate.u region, on uranium-thonum-lead
relationships in granite, on geologic vanations in
the isotopic composition of lead, and on radon and
helium in natural gas. A continuing program of
systematic studies will try to ecstablish methods in
this field on a surer footing, and 10 apply the
mecthods to the solution of impornamt geologic and
mincral-resource problems. (Auth)
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419, 481
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353, 357, 434, 490. 537. 539
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SPECTRAL REFLE "TIVITY 538
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48]
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SPECTROSCOPY. X-RAY 3. 341. 342
355. 360, 403

SPHALERITE 126. 144, 210, 253,
424, 457
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Afnca 8. 53. 181, 223, 315, 335. Alaska, Mt. Hayes A4 Quadrangle
366, 572 28

Afnca, Belgian Congo. Katanga 440 Alaska. Mt. Haves A-5 Quadrangle
28

Africa, Congo 426

Alaska. Prince of Wales Island
Alabama 53. 301, 371, 394, 396, 194, 221,518

397, 495. 530

Alaska, Teller 452, 505
Alabama, Bibb County 133

Alaska. T18S. R6E. Sec. 26 146
Alabama. Blount County 133, 136 ’

Alaska. T18S. R6E. Sec. 27 146
Alabama. Calhoun County 133

Alaska, TI18S. R7E, Sec. 19 146
Alabama. Cherokee County 133

Alaska. TI8S, R7E. Sec. 25.SW | 4

Alabama. Cullman County 226 146

Alabama, DeKalb County 133 Alaska. TI18S. R7E. Sec. 27 146
Alabama. Etowah County 133, 226 Alaska. TI8S. R7E. Sec. 30 146
Alabama. Fayctte County 226 A:sza. TI8S. R7E, Sec. 32, NW | 4

Alabama. Jackson County 133
Alaska, TI8S, R7E. Sec. 33. SW i 4

Alabamz, Jefferson County 133. 226 146
Alabama, Marion County 226 Alaska. TI8S. R7E. Sec. 34. SW | 4
146

Alabama. Saint Tlair County 133
Alaska. TI8S. R7E. Scc. 36. SW | 4

Alabama, Tuscaloosa County 133 146
Alabama, Walker County 226 Alaska, TI8S, R7E, Sec. 4 146
Alaska 129, 199, 201. 205, 229, Alaska. TI8S, R8E. Sec. 13 146
246, 325, 429, 453, 454, 455.
458, 459, 460, 462, 463. 464, Alaska, TISS. R3E. Scc. 19 136
465, 466, 467. 469. 478, 484,
487, 488. 498, 500, 503, 504, Alaska. TIBS. REE. Sec. 30.SE | 4
520, 521, 525, 526. 527, 528, 531 146
Alaska, Candie 456, 486 Alaska. TI8S, R8E. Scc. 31 146
Alaska, Cape Nome 505 Alaska. TI8S. R8E. Sec. 32 146
Alaska, Discovery 501, 506 Alaska. TIBS. R8E. Scc. 31 146
Alaska, Flat 501, 506 Alaska, TI8S. R8E. Sec. 35 146
Alaska, Haycock 456, 519 Alaska. TI19S, R7E. Scc. |. NW I 4
146

Alaska. Kodiak Island 448
Alaska, T19S, R7E, Sec. 6 146
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Alaska. TI9S. R8E. Sec. 21 146
Alaska. T19S. R8E. Sec. 22 146
Alaska. TI9S. R8E. Sec. 26 146
Alaska. T19S. R8E. Sec. 27 146
Alaska. T19S, R8E. Sec. 4 146

Alaska. T19S. R8E. Sec. 6. N\W | 4
146

Algeria 5§77
Argentina 10, 577
Argentina, Mecndoza Province 359

Arizona 6, 37. 42, 53. 54. 56. 57.
60. 61. 71. 72. 73, 78. 80. 84.
89.92. 95 110, 113, 115. 116.
118. 149_156. 158, 162, 163.
164, 165, 175. 177,179, 187.
199. 207. 208. 222, 261, 271,
276. 283, 301. 348, 371, 409.
441. 450, 472. 481, 508. 510.
512. 530. 540. 541. 547, 548. 580

Arizona, Apache County 3, 51. 76,
77.81,97 112 117,122, 130.
137, 170. 180. 183, 247, 251,

269. 305, 312, 376. 403, 491

Arizona. Aquila 213

Arizona, Camcron 357

Arizona, Cochise County, TI3S,
RI9GE. Sec. 30. SW 1 4 523

Arizona, Cochise County, TI7S,
R2SE. Sec. 34 523

Arizona, Cochise County, T17S,
R2SE. Sec. 33 523

Arizona, Coconino County 122, 130,
269, 302, 403, 411

Arizona, Coconino County. Cameron
169, 183

Arizona, Coconino County. T27N,
RI2E 523

Arizona, Gila County 143, 298, 523

Arnzona. Graham County. T113. R25E.
Sec. 12.81 2 523

Arizona. Kaventa 172, 347
Anzona. Maricopa County 523

Arnizona. Maricopa County. Aguila
287, 288

Arizona. Mohave County 122, 155,
269, 302

Arizona. Mohave County, T22N, RI7TW,
Sec. 8 523

Anzona. Mohave County. T23N. RI7TW,
Sec. 32 523

Arnizona, Mohave County. T37N. R5E.
Sec. 26 523

Arizona. Navajo County 38, 97,
122, 130, 137, 147, 183, 247,
269. 305. 403

Arizona. Navajo County. TI6N, R23E.
Sec. 33.SE 1 4 523

Anzona. Navajo County. TI7N, R23E.
Sec. 1.SE 1 4 523

Arizona, Pima County 209, 210

Arizona, Pima County. TI3S, RISE.
Sec. 24, NW | 4 527

Arizona, Pima County. T13S. RISE.
Sec. 15 523

Arizona, Pima County, T14S, R2E. ,
Sec. 36 523

Arizona. Pima County, TI17S, RIOE.
Sec. 24 523

Arizona, Pima County, T17S, RIOE,
Sec. 25 523

Arizona, Pima County. T17S. RIOE,
Sec. 26 523

Arizona, Pima County, T17S. RIIE.
Sec. 30. NW | 4 523

Arizona, Pima County, T17S, RI0OE,
Sec. 23 523
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Anzona, Pima County, TISS, RIIE.
Sec. 5 523

Arnzona. Yuma County 209, 323

Arhansas 129, 339 371 498, 5.0,
Arizona. Pima County. TISS. RIIE. 551
Sec. 26.SW 1 4 523

Asm 33366
Arnizona. Pima County. T2IS. RIIE.
Scc. 8 523 Austrahia 530 I81, 223 315 572,
377

Anzona, Pinal County, T4S. RI2IE,

Secc. 15 523 - Agstralia. New South Wales.
Delegate 352

Anzona. Pinal County. T4S. R13E.

Sec. 16 523 Austria 338

Anzona. Pinal Countyv. T4S. RI3E,
Sec. 33 523

Brasl 15 53577

Bulgaria 53
Anzona, Santa Crus County 157
Calitorma 53,129 199207, 208,
222275336350, 37 377,
INO. 319, 4201423429 380
9K, S0, 512,530, 553

Arizona. Santa Cruz County. T238,
RIIE. Scc. I.SE1 4 523

Anzona. Santa Crus County. T24S,
RI2E. Scc. 2. NE | 4 523 Caitornia, Big Pine Quadrangle
{157 337
Arizona. Yavapai County 211, 403

Caltorma, Cuvamaca 337
Arizona. Yavapai County, TIIN,

RIOW. Scc. 10 189

Arizona. Yavapai County, THIN,
RIOW. Scc. 11 189

Anzona, Yavapai County, THN,
RIOW._ Scc. 12 %9

Caldoraia, Descanse 337

Calitormnia, Healsbure Quadrangle
s

Calormia, Inyve. County 156

Caltormia. Kern County 157, 220
Arizona, Yavapai County, 1IN,
RIOW._ Scc. 13 189 Calitornia. Kern County, Mopne

104

Arizona, Yavapai County. TTIN,
RIOW. Scc. 14 189 Cabtomua. Madicine Fake
Quadranglc {150 329
Arizona. Yavapai County. TIIN,

RIOW, Scc. I5 189 Califormia. Modoc County 237

Arizona, Yavapai Counts, FIIN, Cahtorma. Mt Goddard Quadrangle

RIOW. Scc. 16 189 {15y 7

Arizona, Yavapai County. T)I%, RSW Cabforma. Mt. Ton Quadrangle
523 (15 7

Arnizona, Yavapai County. TISN. R9W, California. Olancha 156

Scc. 27.8W | 4 513

California. Placer Counr, M3
Arizona. Yavapai County, TN, RIW,
Scc. 11.SE 1 4 523 Califormia. Plumas County 311
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Califorria, Riverside 337
California, Rosamond Hills 213
Ce'fforma, San Mateo County 395
Caiformia, Temecula 337

Cali{ornia, T2S, R37E, Sec. 25
189

Calforna. T21S, R37-1/2E, Sec. 6
189

California, T21S, k37-1/2E, Scc. |
189

California, T325, R38E, Sec. 36
189

Canada 13, 53, 181, 199, 203, 223,
249, 330, 366, 409, 440, 517,
5¢8, 572, 575, 577

Canada, Alberta 362
Canada, Northwest Territory 426
Canada, Ontario 498, 513
Canada, Onuario, Bancroft 425
Canada, Quehec, Hull 425
Canada, Saskatchewan 362, 47¢
Ceylon 53
Colorado 5, 6, 13, 15, 31, 36, 37,
48, 53, 54, 56, 57, 60, 69, 74,
78, 89, 89, 95, 105, 106, 110,
113, .29, 149, 150, 158, 162,
163, 164, 165, 167, 175, 177,
179, 182, 187, 199, 207, 208,
214, 222, 261, 267, 268, 271,
276, 277, 278, 280, 283, 301,
310, 353, 371, 38% 19, 430,
441, 450, 472, 479, 481, 508,
$10, 511, 530, 533, 540, 541,
547, 548, 552, 563, 580
Colorado, Archuleta County 496
Colorado, Bent County 411, 499

Colorado, Boulder 338

Colorado, Boulder County 126, 411

Colorado. Bull Canvon Quadrangle
(1.5) 306

Colorado. Central City 210, 426

Colorado, Clear Creek County 126,
144, 457

Colorado, Custer County 215

Colorado, Dolores County 24. 130,
145, 192, 225, 403, 491

Colorado, Durango 172

Colorado, Eagle County 126
Colorado, Fremunt County 218, 41t
Colorado, Garfield County 3, 376

Colorzdo. Garfield County, Rifle
59. 107

Colorado. Garo 213

Colorado, Gateway Quadrangle (7.5)
307

Colorado, Gateway Quadrangle (157
307, 308

Colorado, Gilpin County 126. 2}1.
315, 411, 426

Colorado, Grand County 2.4

Colorado. Grand County, Middle Park
86

Colorado. Grand County, T2N, RT9W
86

Colorado, Grand Junction 330
Colorado, Gunnison County [26
Colorado, Huerfano County 126, 157
Colorado, Jamestown 209

Colorado, Jefferson County 126,
210, 411




GEOGRAPHIC LOCATION

Colorado. Jeffersen County., T2S,
R7IW 266

Colorado. La Plata County 496
Colorado. Lanimer County 126, 210
Colorado. Las Amimas County 411
Colorado, Mack 347 .
Colorado. Maybell 66
Colorado. Meccker 213
Colorado. Mesa County 96, 111,

130. 307, 308, 320. 347, 376.

403. 411. 491, 529
Cclorado, Mesa Cournty, Gateway 58

Colorado, Moffat County 126. 247,
274, 305. 41!

Colorado, Moffat County, TSN, R93W,
Sec. 30 127

Calorado, Moffat County, TSN, R96W,
Sec. 3 127

Colorado. Moffat County, T6N, R94W,
Sec.9 127

Colorado. Moffat County. T6N, R94W,
Sec. 17 127

Colurado. Moffat County, T7N, R94W,
Sec. 29 127

Colorado, Moffat County, TTN, RM4W,
Sec. 17 127

Colorado. Moffat County, T7N, R94W,
Sec. 27 127

C slorado, Moffat County, TIN. R94W,
Sec. 19 127

Colorado, Moffat County, TIN. R9SW,
Sec. 24 127

Colorado, Moffat County, T7N, RISW,
Sec. 13 127

Colorado, Moffat County, T7N, RMW,
Sec. 35 127

Colorado. Moffz2"County. TIN, RM4W,
Sec. i8 127

Colorado, Moffa’ County. TIN, RM4W,
Sec. 17 252

Colorado. Montezuma County 81,
130, 225. 494, 496

Colorado, Montrose County 3, 111,
130, 250. 251, 265, 303. 306.
319, 374, 402, 403. 411, 491, 529

Colorado, Montrose County. Atkinson
Creek Quadrang!s (7.5) 166

Colorado, Montrose County, T29S,
RIOIW, Sec. 21 414

Colorado, Montrose County. T30N,
RI7TW 414

Colorado, Montrose County, T47N,
RI7TW, Sec. 21 546

Colorado. Montrose County, Uravan
58

Colorado. Park County 18, 126,
157, 216

Colorado, Pinc Mountain Quadrangle
(.57 308

Colorado, Placerville 38. 213
Colorado, Rifle 213
Colorado, Rio Blanco County 136

Colorado, Rio Blanco County. Meeker
281

Colorado, Routt County 274
Colorado. Saguzche County 411
Colorado, San Juian County 376, 429
Colorado, San Miguel County 3, 24,
38, 111, 126, §30. 145, 192, 2i0.
225, 251, 306, 319, 276, 393.
403, 491, 522
Colorado, San Miguel County.

Placerville 107, 168, 279, 289,
314
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Colorado, San Miiguel County.
Slickrock 58

Colorado. San Miguel County, T44N,
RISW, Sec. 29 390

Colorado. San Miguel County. T44N,
RISW. Sec. 30 390

Colo 2do. Slick Rock Quadrangle
(15) 306

Connecticut 129, 371
Czechoslovakia 53, 440
Delaware 371
Denmark 577
England 53, 315
Europe 223, 315, 366
Finland 577

Flonda 53. 181, 199, 301. 343,
371, 375. 472. 530

Florida. Alachua County 256
Florida. Bradford County 256
Florida. Charlotte County 256
Florida, Clay Courty 256
Florida, Collier County 256
Florida, Columbia County 256
Florida, DeSoto County 256
Florida, Dixie County 256
Florida, Duval County 256
Florida, Hamilton County 256
Florida, Hillsborough County 430
Florida, Lafayette County 256
Florida, Lake County 256
Florida, Madison County 256

Florida,
Flonda,
Florida.
Flonda.
Florida,
Florida,

Flonda.

Marion County 256
Orange County 256
Polk County 430
Sarasota County 256
Sumter County 256
Taylor County 256

Union County 256

Fraace 8, 315, 575. 577

France,

Georgia

Division of Crouzille 549

53. 226. 301. 371. 394.

397. 495

Georgia.
Georgia,
Georgia,
Georgia,
Georgia.
Georgia,
Georgia.
Georgia.
Georgia.
Georgia,
Georgia,
Georgia,
Georgia.
Georgia,
Georgia,
Georgia,
Georgia,

Georgia,

Banks County 322
Burke County 322
Catoosa County (33
Chattooga County 133
Cherokee County 322
Clarke County 322
Columbia County 322
Dade County 133
DeKalb County 322
Elbert County 334
Floyd County 133
Franklin County 322
Glascock County 322
Gordon County 133
Greene County 322
Habersham County 322
Hall County 322

Hancock County 322
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GEOGRAPHIC LOCATION

Georgia. Han County 322
Georgia. Jackson County 322
Georgia, Jefferson County 322
Georgia. Jenkins County 322
Georgia. Madison County 322
Georgia, McDuffic County 322
Georgia, Newton County 322
Georgia, Oconee Coumy 322
Georgia. Oglethorpe County 322
Georgia. Rockdale County 322
Georgia, Screven County 322
Georgia. Walker County 133
Georgia. Walton County 322
Georgia, Warren County 322
Georgia, White County 322
Germany 498, 577
Germany, Hof Bavarra 352
(}crmany. Rcinerzau 338
Germany, Schiltach 358
Germany, Witticher, 358
Greece 405
Greenland 9, 223. 379, 498
Hawaii 329, 335, 421. 498
Hawaii. Oahu 352
Idaho 53. 156. 181, 199, 207. 2!0.
222, 271, 301, 329. 371. 402.
423, 429, 430. 472, 481. 510.
511, 530, 541
Idaho. Atlanta 337

Idaho, Bannock County 2I

Idaho.
Idaho.
ldaho.
Idaho.

tdaho.
R43E.

idaho.
R4IE.

idaho,
R42E.

ldaho.
R42E.

Idaho.
R42E.

idahe,
R42E.

Idaho.

R4IE.

Idaho,
R43E.

Idaho,

R42E.

Idaho.

R4IE.

Idaho.
R40E,

Idaho,
R42E,

Idaho,
R43E,

Idaho,
R45E,

Idaho.
R44E,

idaho.
R44E,

Bear Lake County 249
Benewah County 249

Blaine County 249 483 524
Bonner County 524

Bonneville County, TIN,
Sec. 8 22

Bonneville County. TIN,
El12 2

Bonneville County. TIN,
Sec. 22 22

Bonneville County. TIN,
S1222

Bonnevilie County. TIS.
Sec. 27 22

Bonnevilic County. T18S.
Scc.4.NE |1 4 22

Bonneville County., TIS.
Sce. 27 22

Bonneville County. TIS.
Scc. 7 22

Bonneville County. TIS.
Sec. 4. NE1 4 35

Bonneville County. T2N,
SWi14 22

Bonneville County. T2N,
Scc. 4 22

Bonnceville County. T2S.
Sec. | 22

Bonneville County. T2S.
NWi 4 22

Bonneville County. T28S,
Sec. 18 22

Bonneville County. T3N,
Sec 25 22

Bonneville County, T3S,
Sec. 24 22



GEOGRAFPHIC LOCATION

ldahc, Bonneville County, T3S,
R43E, Sec. 23 22

idaho, Bonnevilic County, TSN,
R44E, Sec. 32 22

Idaho. Boundary County 52%
Idaho, Butte County 133, 249
Idaho, Caribou County 249, 383
Idaho, Cascade 337

Idaho, Cassia County, T13S, R21E,
Sec. 24 23

Idaho. Cassia County, T14S, R22E
23

Idaho, Cassia County, T14S, R2IE,
SE1/4 23

Idaho, Cassia Ccunty, T15S, R22E,
sC1/2 23

Idaho, Cassia County, T15S, R2IE
px

Idaho. Cassia County, TI5S, R20E,
NE /4 23

Idaho, Cassia County, TI6S R22E, S
1,2 23

Idaho. Cassia County, T16S, R2IE, S
1,2 23

Idaho, Cassia County, T16S, R20E, E
17223

Idaho, Clark County 33, 249, 524
Idaho, Coeur d’Alene 283

Idaho, Custer County 249, 483, 524
Idaho, Kootenai County 249
Idaho, Latah County 524

Idaho, Lemhi County 381, 461, 524
Idaho, Michaud Quadrangle (15") 2!
Idaho, Oneida County 249

Idaho. Pocatello Quadrangle (159
21

idaho. Power County 2I
Idaho. Shoshone County 249. 524
Idaho. Sizcnley 337. 483

Illinois 129, 136, 230. 371. 530.
554

Ithnois. Cumbertand County 411
India 53. 223, 366. 409. 577
India. Madras 352

Indiana 371, 530. 554

Indiana. Crawford County 129
lowa 371511, 551

Italy 498, 577

Japan 223 42}, 577

Kansas 31, 129, 212, 222, 277,
371. 401. 430. 530. 551, 563

Kansas. Bourbon County 136
Kansas. Butler County 382. 411
Kansas, Clark County 499
Kansas. Cloud County 499
Kansas, Cowley County 382
Kansas. Decatur County 499

Kansas, Decatur Courty, T3S, RIOW,
Sec. IS, NE 14, NE 1/4 16

Kansas, Decatur County, T4S, R29W,
Sec. 8, SW 1/4,SE 1/4 16

Kansas, Decatur County, T5S, R29W,
Sec. 10, NW 1/4, NE 1/4 16

Kansas, Ellis County 499
Kansas, Ellsworth County 499

Kansas, Ford County 499
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GEOGRAPHIC LOCATION
Kansas. Gove County 499
Kansas, Graham County 499

Kansas. Graham County, T7S. R24W,
Sec. 2 NEL 4 NE1 4 NE1 4 )6

Kansas. Grant County 499
Kansas, Greeley County 499
Kansas. Greenwood County 382
Kansas, Hamilton County 499
Kansas, Kearney County 499
Kansas. Linn County 134
Kansas. Logan County 459
Kansas, Manon County 382
Kansas, Meade County 499
Kansas, Ness County 499
Kansas, Norton County 499

Kansas. Norton County, TIS. R21W,
Sec. 16,SE 1 4. SE | 4 16

Kansas, Norton County. T2S. R2IW,
Sec. 16, NE 1 4, NEI 4 16

Kansas. Norton County, T2S, R25W,
Sec. 25, SW 14 SEL 4 16

Kansas, Norton County, T2S, R25W,
Sec. 36. SW 1, 4,SE1:4 16

Kansas, Norton County, T2S, R2W,
Sec. 25.5W 1 4, NW 1:4 16

Kansas, Norton County, T3S, R25W,
Sec. 25,SW 14, SE 1:4 16

Kansas, Norton County, T3S, R2W,
Sec. 12, NE 14, NW |4 16

Kansas, Norton County, T3S, R25W,
Sec. 2,SE 1/4,SW 1,4 16

Kansas, Norton County, T4S, R24W,
Sec. 2, NW 1/4, NW |/4 16

Kansas,
Sec. 27,

Kansas,

Kansas,
Sec. 30.

Kansas,
Sec. 14,

Kansas,
Sec. 31,

Kansas,

Norton County. T4S, R23W.
SEI14NEIL4 16

Osbome County 499

Phillips County. TIS. RI9W,
NE14.NW!1 4 NEI4 16

Phillips County, TI1S. RISW,
SWI14SV1416

Phillips County. TIS, RI9W,
SWI14NXWI4 16

Phillips County. T2S, RI9W,

Sec. 33NE14.SW 14 16

Kansas.
Scc. 19,

Kansas,

Kansas,

Phillips County. T2S, RISW,
NEL14NEIL 4 16

Rawlins County 499

Rawlins Coumty, T3S, R33W,

Sec.2,SE1 3.SW 1 4 16

Kansas,
Sec. 33,

Kansas.

Rawlins County. T3S. R34W,
NW 14 NWI] 416

Rawlins County, T4S, R34W,

Sec.4.SW14 16

Kansas,
Sec. 20,

Kansas,
Kansas.
Kansas,
Kansas,
Kansas,

Kansas,
Sec. 32,

Kansas,
Kansas,
Kansas,

Kansay,
Sec. 16,

Rawlins County. T5S. R36W,
SE14.SE14 16

Riley County 499
Scott County 499
Sedgwick County 382
Shendan County 499
Sherman County 499

Smith County, TIS. RI4W,
SWi:4 16

Thomas County 499
Trego Count, 499
Wallace County 499

Wallace County. T14S, R4OW,
NE1'4. NE 1,4 16



GEOGRAPHIC LOCATION

Kansas, Wallace County, T14S. R38W,

Sec. 8. SE1 4. SE1 4. SEI1 4 16

Kamsas. Wallace County, T14S, R38W,

Sec. 7.SW14 16

Kansas, Wichita County 499

Kansas, Woodson County, T26S. RISE,

Sec. 29 382

Kentucky 53. 188, 212, 226, 301,
330. 371. 394, 397. 430. 495

Kentucky, Pulaski County 136
Kentucky. Russefl County 136
Korea 577

Louisiana 1371, 551

Louisiana. Calcasicu Panish, T9S.
RI2W, Sec. 19 190

Madagascar 53, 315, 577
Maine 371

Maryland 188. 226, 371. 495
Massachusetts 371

Mexico 577

Michigan 199, 283, 371. 430. 511,
513, 530, 554

Michigan, Baraga County 210
Michigan, Charlevoix County 136
Michigan, Marquette County 129

Michigan, Marquette County, Palmer

17

Michigan, Marquette County, T47N,
R26W, Sec. 27 17

Michigan, Marquette County, T47N,
R26W, Sec. 28 17

Michigan, Marquette County, T47N,
R26W, Sec. 29 17

Michigan. Marquetie County. T47TN.
R26W, Sec. 30 17

Michigan. Marquette County, T47N,
R26W. Sec. 31 17

Michigan. Marquette County, T47N,
R26W, Sec. 32 17

Michigan. Marguette County, T47N.
R26W_ Sec. 33 17

Michigan, St. Clair County 136

Minnesota 129, 371. 421, 511. 513.
554

Mississippt 226, 327, 371
Missouri 207, 371. 530, 551
Missouri, Franklin County 304

Missouri, Ste. Genevieve County,
Ste. Genevieve 94

Missoun, Ste. Genevieve County
212

Missouri, Ste. Genevieve County,
Ste. Genevieve 304

Montana 31, 181, 199. 207. 212.
222,27, 277. 329, 371, 468.
472, 481, 498, 510. 511. 530

Montana, Beaverhead County 136,
209, 381. 461

Montana, Beaverhead County, T9S.
R8W, Sec. 34, NE 1.4 249

Montana, Big Hom County 219

Montana, Blaine County, Lloyd
Quadrangle (157 26

Montana, Broadwater County 219,
249, 461

Montana, Carbon County 219,411,
524

Montana, Carter County 206, 219,
245




GEOGRAPHIC LOCATION

Montana. Carter County. TIN, RS9E.
Sec. 3 242

Montana. Carter County, TIN. RS9E.
Sec. 8 242

Montana. Carter County, TIN, RS9E.
Sec. 19 242

Montana. Carter County, TIN, RS9E.
Sec. 24 242

Montana. Carter County. TIN, RS9E.
Sec. 29 242

Montana. Carter County, TIN, RS9E,
Sec. 30 242

Montana. Carter County. TIN, RS9E.
Sec. 33 242

Montana. Carter County, TIN, RS8E.
Sec. 35 242

Montana, Carter County. TIN, RS8E.
Scc. 36 242

Montana. Carter County. TIN, RS8E.
Sec. 26 242

Montana. Carter County. TIN, RSBE.
Sec. 25 242

Montana. Carter County. TIS. R58E.
Sec. 2 242

Montana. Carter County, T2N, R58E,
Sec. 13 242

Montana. Carter County, T2N, R58E.
Sec. 30 242

Montana, Clancev 211
Montana. Danicls County 249, 411
Montana, Deer 1.odge County 461

Montana, Fallon County 206, 219,
245

Montana, Gallatin County 461

Moantana. Gaifatin County. TIIS,
R3E, Sec. 11 249

Montana, Gallatin County, T2N, R2E,
Sec. 2.SE1 4 249

Montana. Gallatin County. T2N, R2E.
Sec. 25.SW | 4 249

Montana. Golden Valley County 461

Montana, Granite Butte Quadrangle
(1.5) 4%

Montana. Granite County 219, 249,
461. 524

Montana. Jefferson County 210,
217. 219

Montana, Jefferson County, TIN,
R2W, Sec. 16, NE 1 4 249

Montana, Judith Basin County 249

Montana, Lewis and Clark County
219

Montana, Lewis and Clark County.
TIIN. RIW, Scc. 28.SW 1 4 249

Montana, Lewis and Clark County
461

Montana, Lewis and Clark County.
TIIN. RTW_ Scc. I8. NW 1 4. NE '} 4
49

Montana, Lewis and Clark County.
TI3IN. R8W 490

Montana, Madison County 219, 381,
461. 524

Montana. Madison County, T3S, RSW,
Scc. 113.NE | 4 249

Montana, Mcagher County 249, 461
Montana, Mineral County 219, 524
Montana. Missoula County 46]
Montana., Musseishell County 249
Montana, Park County 46l
Montana, Powell County 219, 461

Montana, Ravalli County 461, 524



GEOGRAPHIC LOCATION

Montana, Roosevelt County 249
Montana. Sanders County 219

Montana. Silver Bow County 219,
381, 461, 524

Montana, Stemple Pass Quadrangle
(1.5) 40

Montana, Stillwatzr County 461

Montana, Swede Guich Quadrangle (7.
57 490

Montana, Sweet Grass County 219,
461

Montan., Teton County 249

Montana, TIN, R48E, Sec. 13, SW |4
245

Montana, TIN, RSE, Sec. 6 386
Montana, TIN, R7TW, Sec. 3 386

Montana, TIS, R6IE, Sec. 20, NE 1/4
245

Montana, TIIN, R7W, Sec. 19 386
Montana, T13S, RIOW, Sec. 11 386
Montana, T2N, RSE 386

Montana, T2S, R8W, Sec. | 386

Montana, T3S, R62E, Sec. 19, NW |4
245

Montana, T3S, R62E, Sec. 21, NE 1/4
245

Montana, TSN, R8W 386
Montana, T5S, R4W. Sec. 3 386
Montana, Wheatland County 461

Montana, Wheatland County, T25N,
R24E, Sec. 5 249

Montana, Wibaux County 206, 249

Montana, Yellowstone County 46l

Morocco 577
Nebraska 31, 222, 371, 551

Nebraska, Box Butte County, T28N,
R5zW, Sec. 26 16

Nebraska, Cherry County. T32N,
RIOW, Sec. 15 16

Nebraska, Cherry County, T33N,
R27W, Sec. 17, NE 1:4 16

Nebraska, Dawes County 411

Nebraska, Dawes Cou.aty, T29N, R47TW,
Sec. 14 16

Nebraska, Frontier County 499
Nebraska, Garden County 16
Nebraska, Keith County 16
Ncbraska, Morrill County 499
Nebraska, Scotts Bluff County 16

Nebraska, Sioux County, T26N. R55W,
Sec. 30 16

Nevada 53, 54, 157, 189, 207, 208.
211, 222, 271, 350. 371, 423,
475, 481, 510, 512, 553, 580
Nevada, Churchill County 212, 270
Nevada, Clark County 270

Nevada, Clark County, Goodsprings
Quadrangie (157 264

Nevada, Clark Cruanty, Goodsprings
286

Nevada, Clark County, Sloan 286
Nevada, Clark County, Sutor 286
Nevada, Elko County, T46N, R69E 23
Nevada, Elko County, T47N, R69E 23
Nevada, Elko County, T47N, R70E 23
Nevada, Esmeralda County 156, 270




GEOGRAPHIC LOCATION

Nevada, Esmeralda County, T2N,
R37E, Sec. 33. NE 1 4 238

Nevada. Eurcka County 270
Nevada, Goodsprings 213

Nevada, Hawthorne 156

Nevada, Humboldt County 156, 270

Nevada. Humboldt County, T45N, R26E
240

Nevada. Lander County 156
Nevada, Lincoln County 156, 270
Ncvada, Lyon County 270
Nevada, Mineral County 156
Nevada. Nye County 108, 270
Ncvada, Panaca 156

Nevada. Pershing County  210. 270
Nevada, Tonopah 156

Nevada, Washoe County 270, 354
Nevada, White Pine County 270

New Hampshire 199, 323, 345, 346,
371. 398, 498

New Hampshire, Conway 337
New Hampshire, Passaconway 337

New Jersey 129,157, 207, 212,
213, 371, 554

New Jersey, Hunterdon County 157

New Mexico I, 5.6, 13. 15, 36.

37, 42, 50, 53. 56. 57. 60, 74,

78, 80, 83, 89. 95. 110, 113,

123, 149, 158, 162, 163, 165,
172, 175, 177. 179, 187, 199,
207, 208, 212, 222, 260, 261,
271, 276, 283, 301, 325, 329,
356, 371, 385, 401, 409, 44},
450, 472, 481, 508, 510, 512,
530, 540, 541, 547, 548, 563, 580

New Mexico. Bemalillo County 573,
578

New Mexico. Bemalilio County,
TI2N, ROW,_ Sec. 3. W1 2 255

New Mexico, Bernalillo County,
TIIN, R3W_ Sec. M. E I 2 255

New Mexico, Catron County 161,
282, 578

New Mexico, Chaves County, T14S,
R29E. Sec. 1 202

New Mexico. Colfax County 282. 499

New Mexico, DeBaca Couniy. TIS,
R26E. Sec. 11 202

New Mexico. Eddy County, T2iS,
R24E, Sec. 26 202

New Mexico, Farmington 247

New Mecxico. Gallup 251

New Mexico. Grant County 209, 253
New Mexico. Grants 550

New Mexico. Guadalupe County 402

New Mexico. Guadalupe County, THEN,
R2SE. Scc. 27 202

New Mexico, Guadalupe County, T1IN,
R25E. Sec. 17 202

New Mexico, Guadalupe County, T7N.
RI9E. Scc. 4 202

New Mexico, Guadalupe Courty, T8N,
R21E. Sec. 2 202

New Mexico. Guadalupe County, T8N,
RISE. Sec. 13 202

New Miexico, Harding County TI7N,
R29E. Scc. 5 202

New Mexico, Harding County, TI4N,
R32E. Scc. 14 202

New Mexico, Harding County, T2IN.
R30E. Scc. 4 202



GEOGRAPHIC LOCATION

New Mexico, Lea County. T19S. R35SE,
Sec. 24 202

New Mexico, Lea County, T19S, R35E.
Sec. 23 202

New Mexico, Lea County, T22S, R34E,
Sec. 35 202

New Mexico, McKinley County 52,
91, 121, 224_ 251, 290, 403, 493,
496, 545. 550, 571, 573, 578

New Mexico. McKinley County, TI4N,
R9W 30 )

New Mexico, McKinley County, TI4N,
R8W, SW 1;4 0

New Mexico, McKinley County, Ti3N,
RIIW 3

New Mexico, McKinley County, TI3N,
RIOW 30

New Mexico. McKinley County. T13N,
R9W 30

New Mexico, McKinley County, Ti3N,
R8W 30

New Mexico, McKinley County, TI4N,
RIIW 30

New Mexico. McKinley County, T14N,
RIOW 30

New Mexico, McKinley County, TISN.,
RIIW 30

New Mexico, McKinley County, TI3N,
RI1W, Sec. 13 255

New Mexico, Mora County 157, 411

New Mexico, Mora County,
Guadalupita 10!

New Mexico, Mora County, T22N, RI6E
202

New Mexico, Quay County 157

New Mexico, Quay County, TION,
R28E, Sec. 2 202

New Mexico. Quay County. TiON,
R33E, Sec. 15 202

New Mexico, Quay County, TIIN,
R32E. Sec. 2 202

New Mexico. Quay County, TIIN,
R30E. Sec. 5 202

New Mexico. Quay County, TIIN,
R33E. Sec. 12 202

New Mexico, Quay County, TIIN,
R28E, Sec. 24 202

New Mexico, Quay County, TIIN,
R28E, Sex. 15 202

New Mexico, Quay County, T1IN,
R33E, Sec. 18 202

New Mexico, Quay County, TIIN,
R33E, Sec. 29 202

New Mexico, Quay County. TI2N,
R33E. Sec. 23 202

New Mexico, Quay County. TI2N,
R30E, Sec. 32 202

New Mexico, Quay County, TI3N,
R3IE, Sec. 25 202

New Mexico. Quay County. TIN, R32E,
Sec. 6 202

New Mexico, Quay County, T8N, R3I1E,
Sec. 3 202

New Mexico. Quay County, TIN, R33E,
Sec. 5 202

New Mexico, Quay County, T9N, R33E,
Sec. 28 202

New Mexico, Rio Arriba County 12],
185, 496, 573, 578

New Mexico, San Juan County 8I,
112, 117, 121, 180, 183, 305,
376, 496, 573, 578

New Mexico, San Juan County,
Farmington 204

New Mexico, San Juan County,
Sanostee 154




GEOGRAPHIC LOCATION
New Mexico. San Miguel County 282

New Mexico. San Miguel County.
TITN. R24E. Sec. 16 202

New Mz2xico. San Miguel County,
TI7N. R23E, Sec. 14 202

New Mexico. San Miguel County,
TITIN, R23E. Sec. 1 202

New Mexico, San Miguel County,
TI7N, R23E, Sec. 27 202

New Mexico, San Miguel County.
TI7N. R23E, Sec. 28 202

New Mexico, San Miguel County,
TI7N, R24E, Sec. 202

New Mexico, San Miguel County.
TIIN. R25E, Sec. 19 202

New Mexico, San Migucl County,
TIIN, R24E, Sec. 8 202

New Mexico. San Miguel County.
TiIN. R24E. Sec. 17 202

New Mexico, San Miguel County.
TI7N, R24E, Scc. 25 202

New Mexico, San Miguel County,
TIIN. R24E, Sec. 24 202

New Mexico, Sandoval County 121,
I85. 257. 347, 411, 496. 573, 578

New Mexico, Sandoval County, TI9N,
RIW, Sec. 32 244

New Mexico, Sandoval County, TI9N,
RIW, Scc. 33 244

New Mexico, Sandoval County, TION,
RIW, Sec. 29 244

New Mexico, Sandoval County, TI9N,
RIW, Sec. 28 244

New Mexico, Sandoval County, TI7N,
RIW, Sec. 36 255

New Mexico, Santa Fe County 3,
282,411,578

New Mexico, Shiprock 247, 347

241

New Mexico, Sterra County 157 209

New Mexico. Sacorro County
282, 578

New Mexico, Torrance County
447, 578

New Mexico, TI8S. R1I6W, Scx.

253

New Mexico, TI8S. R16W, Scc.

253

New Mexico, TIBS. R1I6W, Sec.

253

New Mexico, TISS. R16W, See.

253

Nev. Mexico, TI8S. RI6W, Scc.

253

l6l,

402,

New Mexico, TION, RISW. See. 3 204

New Mexico, Union County 499

New Mexico, Vaiencia County
121. 290. 402, 303. 411. 545.
550. 571. 573. 578

New Mexico, Valencia Cour ty,
54. 65.99. 140. 164 171, 210.
212, 248, 251, 293

391,

Grants

New Mexico, Valencia County, 112

ROW 130

New Mexico, Valencia County,
RIW 30

New Meico, Valencia County, T

REW 310

New Mexico, Valencaia County,

R7W. Scc. 8. NW 1 4 255

New Mexico, Valencia County.
RSW.Scc. 28, NW | 4 255

New Mexico, Valencia County,
R6W, Scc. 2.8 1 2 255

New Mexico, Valencia County,
R4W, Scc. 10 255

TION,

T8N,

TION,
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New Mexice, Valencia County. TION,
R4W_ Sec. 23 255

New York 226, 371, 424, 530. 554

New York, Ashokan Quadrangle (7.5)
430

New York, Bearsville Quadrangle (7.
57 14. 430

New York. Chautauqua County 136

New York, Elienville Quadrangie (7.
57 14, 480

New York. Eriec County 136

New York, Kaaterskill Quadrangle
(7.5 14,480

New York, Kerhonkson Quadrangle (7.
57 14, 48¢

New York. Kingston West Quadrangle
(7.5 14,480

New York, Monticello Quadrangle
(1) 480

New York, Peckskill Quadrangle (7.
5 232

New York, Putnam County 232

New York, Rosendale Quadrangle
(15) 480

New York, Shokan Quadrangl= (7.5
14

New York, Slide Mountain Quadrangle
(15" 480

New York, West Shokan Quadrangle
(7.5) 14,480

New York, Westchester County 232

New York, Woodstock Quadrangle (7.
57 14, 480

New York, Wurtsboro Quadrangle (7.
SO 14, 480

New York, Wyoming County 136

New Zealand 223
Niger 13,223
North Amenca 366

North Carolina 4. 53. 199, 226.
371. 449, 472. 495. 530

North Carolina. Burke County 430
North Carolina Madison County 430

North Carolina. McDowell Coum.
430

North Dakota 31. 207, 211212,
222,301, 371. 530

North Dakota. Adams County 245

North Dakota. Billings County 142,
411

North Dakota. Bowman County 245

North Dakota. Bowmarn Couniy. TI3ON,
RIOW, Sec. 1 40%

North Dakota, Bowman County. TI3IN,
RI04W, Sec. 35 408

North Dakota. Bowman County. TI30N,
RI04W, Sec. 2 408

North Dakota, Dunn County 249

North Dakota, Golden Vallev County
142, 411

North Dakota, Hettinger County 245
North Dakotas, McKenzie County 411

North Dakota, Slope County 142,
245

North Dakota, TI130N. R104W 245
North Dakota, T13IN. RI03E 245
North Dakota, TI3IN, RI0E 245
North Dakota, Williams County 249

Norway 315, 335, 498



GEOGRAPHIC LOCATION
Norway. Hinnoy 345

Norway. Langoy 345

Ohio 129.226. 371. 430. 554

Otuo, Franklin County 136

Oklahoma 53. 129. 212, 213, 222,
371. 430. 530. 551_ 563

Oklalnma. Adair County 128

Oklahoma. Caddo County. TSN, RI2W,
Sec. 3 3%7

Okiahoma. Caddo County. TSN, R9W,
Scc. 10 387

Oklahoma, Caddo County. TSN, RI2W,
Sec. 2 387

Oklahoma. Carnter County 128
Oklahoma. Cherokee County 2% 136
Oklahoma. Cimarron County 499
Oklahoma. Comanche County 128, 334

Oklahoma. Comanche County. T2N,
RIIW, Scc. 10 387

Oklahoma, Cotton County 157, 309

Oklahoma. Cotton County. T5S. RI2W,
Sec. 30.SW I 4 128

Oklahoma. Craig County 128, 136
Oklahoma. Creck County 411

Oklahoma. Garficld County. T24N,
R8W.Scc. 24 SE1 4.NE | 4 128

Oklahoma, Garvin County, T4N, RIE,
Scc. I8 128

Oklahoma. Grant County. T25N, RIW,
Sec. 35. NE 1 4 128

Oklahoma. Jefferson County 157,
309

Oklahoma, Jefferson County, T5S.
R8W, Scc. 7, SW I 4 12

Oklahoma. Jefferson County. TS,
RIW 128

Oklahoma. Johnson County 334
Okiahoma. Kay County 128

Oklahoma. Kwowa Countyv. TSN, RISW,
Sec. I4.NE | 4.SW I 4 387

Oklahoma. Kiwowa County. T6N, RI4W._
Sec. 30.NE | 4. SW [ 4 1387

Oklahoma. Love County. T6S. R2E.
Sec. 36 128

Oklahoma. Maves County 128

Oklahoma. McClain County. T5N, R2E.
Scc. 33.SWI1 4 I8

Oklahoma. Murray County 36

Oklahoma. Noble County. TI2N, RIW,
Sce. IS.NEL 4 NET 4 I

Oklahoma. Noble County. T20N, RIW,
See. 4, NW 1 4. SEI 3.SW I3
128

Oklahoma. Noble County. T20N, RIE,
Sce. 9.NW T A NET A XW I I
128

Oklahoma, Nowata County 128

Oklahoma. Okfuskeec County, TI2N,
RIE.Scc. I.SW 1 4. SET1 4128

Oklahoma. Oklahoma County 128
Oklahoma. Osage County 128 411

Oklahoma. Pawnce County, T22N, R4E.
Sec. 1I9.NW I 4. SW 1T 4 NF | 4.\NW
Corner 128

Oklahoma. Pawnce County, T22N, R3E.
Scc. 26 NW | .NW I 4. NXW 1 4. SE
14 128

Oklahoma. Pawnce County, T22N, R3E,
Scc. 2, NE1 4. NE1 4. SE | 4
128

Oklahoma. Pawnce County, T22N, RIW,
Sec. 19 128
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Oklahoma, Payne County 539

Oklahoma, Paync County, T20N, R3E,
Sec. 23.SWI1 . 4 NW 14 128

Oklahoma. Payne County, T20N, R3E,
Sec. 2.N\W 11 4. SE1 4 128

Oklahoma, Payne County. T20N, R3W,

Sec. 22,SE 1.4 128

Oklahoma, Payne County, T20N, R3E,
Sec. 22.SE1 4 18

Oklahoma. Rogers County 128, 136
Oklahoma, Seqioyah County 128
Oklahoma. Tillman County 128, 157

Oklahoma, Tulsa County 128, 136,
4]\

Oklahoma, T4S, R8W 128
Okiahoma, T4S, R9W 128
Oklahoma. T5S, R11W, Sec. 2 128
Oklahoma, T5S, R1IW, Sec. 3 128
Oklahoma, T5S, RSW |28
Oklahoma, T5S, R6W 128
Oklahoma, T5S, R7TW 128

Oklahoma, T6N, RI4W, Sec. 2, NE
1/4, NE 1/4 387

Oklahoma, T6N, RI7W, Szc. 10, NW
1/4, NE 1/4 387

Oklahoma, T6S, R5W, Sec. 14 |28
Oklahoma, T6S, RSW, Sec. 15 128
Oklahoma, T6S, R5W, Sec. 22 128
Oklahoma, T6S, R5W, Sec. 23 128
Oklahoma, T6S, R7TW 128
Oklahoma, T7S, R7W 128
Oklahcma, Wagoner County 128

Oregon 53, 124, 156, 189, 222,
339, 371. 416. 423. 446, 481.
541. 553, 555. 556. 557. 558.
559, 560

Oregon, Baker County 249

Oregon. Lake County, T37S. RI9E,
Sec. 30 358

Pennsylvania 129, 178, 188, 355,
371, 530, 554

Pennsylvania, Allegheny County 226
Pennsylvania, Armstrong County 226
Pennsylvania, Beaver County 226

Pennsylvania, Beaver County, New
Castle Quadrangle (157 233

Pennsylvania, Bedford County,
Clearville Quadrangle (157 233

Pernsylvania. Bradford County 2,
480

Pennsylvania, Bradford County,
Canton Quadrangle (15) 233

Pennsylvania, Bradford County,
Monroeton Quadrangle (15) 233

Penrsylvania, Bucks County (57

Pennsylvania, Bucks County,
Doylestown Quadrangle (157 233

Pennsylvania. Bucks County, Point
Pleasant Quadrangle (157 233

Pennsvlvania, Butler County 226
Pennsylvania, Carbon County 226

Pennsylvania, Carbon County,
Lehighton Quadrangle (157 233

Pennsylvania, Carbon County,

Stoddartsville Quadrangle (157
233

Pennsylvania, Clarion County 226

Pennsylvania, Columbia County 2,
226, 480




GEOGRAPHIC LOCATION

Pennsylvania. Columbia County.
Bloomsburg Quadrangle (157 233

Pennsyivama, Columbia County.
Laporte Quadrangle (157 233

Pennsylvania, Daupkin County 226

Pennsylvama. Dauphin County.

Harrisburg East Quadrangle (15)
233

Pennsylvania, Elk County 226

Penn-ylvania. Fayette County 226

Pennsyivania. Fulton County, Broad
Top Quadrangle (15) 233

Pennsylvani2, Green County 226

Pennsylvania, Huntingdon County,
Orbison:a Quadrangle (157) 233

Pennsylvania, Indiana County 226
Pernsylvama, Jefferson County 226
Pennsylvania. Jim Thorpe 482
Pennsylvama. Lawrence County 226
Pennsylvania, l.uzernc County 226

Pennsylvania. Luzerne County,
Wilkes-Barre Quadiangle (157) 233

Pennsyivania, Lycoming County 2,
430, 482

Penusylvania, Lvcoming County,
Eagles Mcre Quadrangle (157 233

Pennsylvania, Mauch Chunk 213
Pennsylvania. McKean County 226
Pennsylvania, Mercer County 226

Pennsylvania, Montour County.
Shamokin Quadrangle (157 233

Pennsylvania, Northumberland County
226, 233

Peansylvania, Penn Haven Junction
482

Pennsy hamia. Schuvlkill County
226

Pennsylhvama, Schuy kil County,
Orwigsburg Quadrangle (157 233

Pennsy hanmia, Sullvan County 2,
226. 480, 4K2

Pzonsy hamia. Sullnan Coumy.
Eagles Mere Quadrangle (157 233

Pennsylvamia, Tioga County 233
Pennsylhvama, Venango County 226

Pennsy hvania. Washington County
228

Pennsylvania, Wavne County.
Clearfield Quadrangle (157 233

Pennsyihvania, Wayvne County, Wavmart
Quadrangle (157) 233

Pennsylvania. Westmoreland County
226

Peru 303

Portugal 52, 315. 577
Repubiic of South AMfrica 223
Rhode Kland 368, 37)
Saskatchewan 401

South Africa 13,575,577

South Africa, Orange Free State
52

South America 10, 223, 366, 572

South Carolina 53, 198, 199, 226,
301. 371, 472, 495. 530

South Dakota 13.15. 31. 129. 157,
159, 191. 207, 211, 212, 222,
301, 371, 430. 472, 510, 511,
513, 530

South Dakota, Butte County 193

South Dakota, Butte County, Belle
Fourche 102



GEOGRAPHIC LOCATION

South Dakota, Butte County, T8N,
RIE, Sec. 26 218

South Dakota, Butte County, T8N,
RIE, Sec. 24 218

South Dakota, Butte County, TEN,
RIE, Sec. 23 218

South Dakota, Butte County. T8N.
RIE, Sec. 25 218

South Dakota. Campbell County 25

South Dakota. Charles Mix County
136

South Dakota, Corson County 193

South Dakota, Custer County 193,
234

South Dakota, Dewey County 193

South Dakota, Fall River County
193, 234

South Dakota, Fall River County,
T7S. R3E, Sec. 30 241

South Dakota, Fall River County,
T7S. R3E, Sec. 19 241

South Dakota, Fall River County,
T7S, R2E. Sec. 25 241

South Dakota. Fall River County.
T7S. R2E, Sec. 24 24]

South Dakota, Fall River County,
Edgemont 263

South Dakota, Fall River County
311, 403, 411

South Dakota, Harding County 193,
254, 277, 411

South Dakota, Harding County, TI7N,
RSE 243

South Dakota, Harding County, T1TN,
R7E 243

South Dakota. Harding County, TISN,
R8E 243

South Dakota. Harding Countyv. TIXN,
R7E 243

South Dakowa. Harding County. T22N,
PSE 245

South Dakota. Harding Countyv. T2IN,
RSW_Sec. 32 245

South Dakota. Harding County. T20N|
R4F 245

South Dakota. Harding County. 121N,
RSE. Ser. 31 245

South Dakota. Harding County. TI9N,
R8E. Sec. 35 408

South Dakota. Harding County. TIXN,
RBE. Sec. 3 408

South Dakota. Haiding County. TI9ON,
RRE. Scc. 32 408

South Dakota, Harding County. TISN,
R8E. Sec. 5 4%

South Dakota, Harding County. TIRN,
RSE. Sec. 8 408

South Dakota. Harding County. T17N,
R7E. Sec. LSE1 4. NW 1 4 NW [ 4
413

South Dakota, Lawrence County 193,
234

South Dakota. Lawrence County, T4N,
R2E, Sec. 3 195

South Pakota, Lyman County 136
South Dakota, Meade County 234

South Dakota, Pennington County
93, 193, 234

South Dakota, Perkins County 193,
245

South Dakota, Perkins County, T2IN,
RIIE, Sec. 9 408

South Dakota. Perkins County. T2IN,
Ri2E. Sec. 19 408
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South Dakota. Perkins County, T2IN,

RI2E. Sec. I8 408

South Dakota. Shannon County 411

South Dakota. TI6N,

South Dakota, TI6N,
1 4.NE 1l 4 254

South Dakota, TI17N.
12 245

South Dakota. TI7N.
NE1 4 245

South Dakota, TI7N.
245

South Dakota, TI7N,
1 4 245

South Dakota, TIXN.
SEI1 4 245

South Duakota. TISN,
245

South Dakota, TI9N.
245

South Dakota, TI9N,
245

South Dakota. T20N,
SE1 4 245

South Dakota, T20N.
I 4 245

South Dakota. T2IN.
South Dakota, T2IN,

South Dakota, 121N,
| 2 245

South Dakota, T2IN,
SWI 4 245

South Dakota, T2IN,
SW 1 4 245

South Dakota, T2IN,
NW I:4 245

R7E 245

RBE. Sec. 8. NE

R3E. Sec. 13. E

R7E. Sec. 12,

R7E. Sec. |

RBE. Sec. 6, SW

R7E. Scc. 36,

REE. Scc. 8

R3E. Scc. 17

RBE. Scc. 28

RSE, Scc. 20.

RSE. Scc. 5. NE

RUIE 245
RI2E 245

R4E. Sc.. 138

RSE. Scc. 16,

RSE. Scc. I8,

RS5E. Sec. 33,

South Dakota. T2IN, R5E. Scc. 28,
SWI 4245

South Dakota, T2IN. RSE. Sev. 5. NE
14 245

South Dakota. T2IN. RBE, Scc. 35
245

South Dakota. T22N. R4E. Sec. §
245

South Dakota. T22N. R3E, Scc. 6
245

South Dakota, T22N. R4E, Sec.
245

~

South Dakota. T22N. R4E. Sec. 8
245

South Dakota, T22N, RSE. Sec. 27
245

South Dakota. T22N, RSE. Scc. 22
245

South Dakota. T22N. RSE. Scc. 19
245

South Dakota. T22N. RSE. Sec. 26
245

South Dakota. I22N. PSE. Scc. 2]
245

South Dakots. T22N, RSE. Sce. 28
245

South Dakota. Zicbach County 193

Spain 577

Sweden 315,577

Switzerland 352, 577

Tanganyika 335

Tennessce 53, I8, 199, 212 271,
08, 375, 385, 194, 396, 397,
411,472, 495. 530, 570

Tennessee. Anderson County 226

Tennessee. Bledsoe County 133 136



GEOGRAPHIC LOCATION

Tennessee, Bradley County 133
Tennessce, Campbeil County 226
Tennessce, Cannon County 136. 574
Tennessee, Carter County 27
Tennessee, Clay County 136, 574
Tennessee, Coffexc County 136, 574
Tennessee, Cumberiand County 133

Tennessee. Davidson County 136,
574

Tennessee, De Kalb County 136, 574

Tennessee. Erwin (zadrangle (7.5)
27

Tennessee, Fracklin County 226
Tennessee. Hamilton County 133
Tennessee, Jackson County 136, 574

Tennessee. Johnson City Quadrangle
(1.5) 27

Tennessce, Jonesboro Quadrangle (7.
5 27

Tennessce. Macon County 136, 574
Tennessee, Marion County 133
Tennessee. Monroe County 133
Tennessce, Moore County 136
Tennessee, Putnam County 36, 574
Tennessee, Rhea County 133, 226
Tennesse:. Roane County 133, 226
Tennessee, Seyuatchie County 133
Tennessee, Smith County 136, 574
Tennessee, Sumner County 136, 574

Tennessee, Unicoi County 27

Tennessee, Unicot Quadrarngle (7.5)
27

Tennessee, Warren County 574
Tennessee, Washington County 27
Tennessee, White County 136, 574
Texas 12.13.123,2]2. 222, 258.

330, 364, 369. 371. 373, 498,

510. 530, 541, 551. 563, 564
Texas, Andrews County 136
Texas. Archer County 29
Texas, Atascosa County 391
Texas, Baylor County 29
Texas. Blanco County 477
Texas, Burnet County 136. 477
Texas, Callahan County 29
Texas, Carson County 131
Texas, DeWitt County 537
Texas. Duval County 259, 391, 411
Texas. Eastland County 29
Texas, Fayette County 391
Texas. Galveston Island 343
Texas. Gillespie County 477
Texas, Gonzales County 537
Texas. Hartley County 131
Texas. Haskell County 29
Texas, Hutchinson County 131, 499
Texas. Jim Wells County {29

Texas, Karnes County 259, 391,
410, 411, 537

Texas, Kendall County 477

Texas, Kicberg County 129
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GEOGRAPHIC LOCATION
Texas, Live Oak County 259, 537
Texas, Lubbock County 157
Texas, Midland County 411
Texas, Moore County 131

Texas, Oldham County 131
Texas, Padre Island 367

Texas, Potter County 131

Texas, San Sabe County 157, 477
Texas, Shackelford County 29
Texas, Starr County 391

Texas, Stephens County 29
Texas. Throckmorton County 29
Texas. Williamson County 477
Texas. Young County 29

Turkey 577

United Kingdom 577

United Kingdom. England,
Westmoreland Coumty 417

United States 53. 203, 223, 366.
420, 440, 542. 543, 544, 562,
565. 566, 568, 569. 575, 577

USSR 15, 53. 315

USSR. Kazakhstann, Che-ilii Range
336

Utah 6, 13, 31. 36, 37, 39, 48,
54, 56. 57. 60. 61. 64. 69, 74,
80. 84, 85, 89. 95, 96, 106. 110,
FULL 113, 115, 149, 156, 158,
160, 163, 165. 167, 175, 177,
179, 181, 184, 187, 189, 199,
207, 208, 222, 247, 261, 265.
267, 268, 271, 276, 292, 301,
313, 348, 371, 378. 385. 409,
423, 441, 450, 472, 481. 508,
510. 511, 530. 533, 540, 541,
547, 548. 580

249

Uiah, Beaver County 209

Utah, Box Elder County, TI4N, RI9W
23

Utah, Box Elder County. TI4N, RI7TW
23

Utah. Box Elder County, Ti4S, RISW,
\NW14¢ 23

Utah. Box Elder County, TISN, RISW
23

Urah, Box Elder County,. TISN, RI19W
23

Utwah, Box Elder County. T47N. R70E.
SW14 23

Utah. Cache County. TIHIN, R2E, Sec.
M. NW ) 429

Utah, Carbon County 122

Ciah. Carbon County. Wellingion
347

Ciah, Daggeu County 211

Uwah. Daggett County. T2N. R24E,
Sec.5 M

Utah. Daggett County. T2N. RME.
Sce. 4 4

Utah. Duchesne County, T4S, RI6E
274

LUtah, Emery County 3. 41. 79, 107,
122, 130. 155. 162, 168, 169,
248, 262, 269, 285. 291, 299.
347. 376, 402, 403, 414, 435, 502

Utah, Fruita 211,213

Utah, Garficid County 431, 62, 79,
122. 130. 155. 269, 403, 435,
509,515

Utah. Grand County 3. 43, 55. 75,
79. 122, 130. 148, 269, 295, 300,
303, 320, 376. 403, 442, 491,
529,535

Utah. Grand County. Cisco M7
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Utah, Grand County, Crescent
Junction 347

Utah, Grand County, Thompson 296,
U7

Utah, Grand County, T22S, R22E,
Sec. 32 230

Utah, Grand County, T22S, R22E,
Sec. 28 230

Utah, Grand County, T23S, R22E.
Sec. 6 230

Utah, Hanksville 172
Utah, Iron County 122, 269
Utah, Juab County 151, 411}

Utah, Kane County 98. 122, 130,
IS5, 269

Utah, Kane County, T40S, R9W, Sec.
21 231

Utah, Kane County, T40S, R9W, Sec.
8 231

Utah. Kane County, T40S, R9W, Secc.
20 231

Utah, Kane County, T40S, R9W, Sec.
15 231

Utah, Kane County. T40S. R9W, Sec.
17 231

Utah, Kane County, T40S, R9W, Sec.
9 231

Utah, Kane County. T40S, R9W, Sec.
16 231

Utah, Leeds 316

Utah, Marysvale 78, 164, 211, 283,
357

Utah, Ordervilie 213

Utah, Piute County 3, 122, 210,
411

Utah, Piute County, T27S, R3W, Sec.
6 228

Utah, Rich County 383

Utah, Rich County, TI3N, R6E. Sec.
32 249
Utah, San Juan County 3, 32, 38,
40.47.49,75. 719. 81.97. 109,
122, 130. 148, 152. 153. 164,
169. 173, 174, 183, 251, 225.
243, 251, 269. 272, 284, 294,
295, 297. 357. 376, 403. 41).
442, 491, 507, 514, 516, 522,
529, 534

Utah, San Juan County. Blanding
114

Utah, San Juan County. Moab 172
Utah, Scvier County 122

Utah, Thompson 43

Utah, Uintah County 136, 274, 303

Utah, Washington County 2, 98,
122, 155. 269. 316. 474. 536

Utah. Wayne County 41, 62. 90.
122, 130, 155. 269, 402, 403.
435, 438, 509

Vermomt 207, 212, 371, 530

Virginia 199, 226, 371. 495, 498,
530

Virginia, Fairfax County 329
Virginia. Lee County 188
Virginia, Wise County 188
Washington 13, 53, 124, 129, 197,
222, 353, 371, 416, 481, 489,
510, 511, 530, 553
Washington, Chelan County 196, 524
Washington, Ferry County 196, 524
Washington, King County 196

Washington, Lincoln County 210,
524

Washington, Okanogan County 196,
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Washington, Okanogan County 524

Washington, Pend Oreille County

196, 524

Washington, Snohomish County 196

Washington. Spokane County 196,

524

Washington, Stevens County 196,

524

Washington, Yakima County 196, 524

West Virginia
West Virginia,
West Virginia,
West Virginia,
West Virginia,
West Virginia,
West Virginia,

West Virginia,
226

West Virginia,
West Virginia.

West Virginia,
188, 226

West Virginia,
West Virginia.

West Virginia,

371, 444, 495

Barbour County 226
Harrison County 226
Kanawha County 226
Lewis County 226
Marion County 226
Mason County 226

Monongahela County

Ohio County 226
Putnam County 226

Randolph County

Taylor County 226
Tucker County 226

Upshur County 226

Wisconsin 199, 330, 371. 511, 513.

554

Wyoming 12,

13.15. 19, 20, 31,

36, 44, 45, 46, 54, 87. 120, 123,
157, 181, 182, 199, 207, 212,

222,239, 271

. 275, 301, 363,

365, 371, 372, 374, 385. 393,
402, 406, 407, 409, 415, 430,
468, 470, 472, 481, 510, 511,

530, 541, £80

Wyoming. Albany County 411

Wyoming. Albany County, T26N, R84W,
Sec. 4,.SW 14 125

Wyoming. Baggs 66, 103

Wyoming, Baggs, TI2N, R92W, Sec. 4
252

Wyoming, Campbell County 88, 100.
273, 277. 411

Wyoming. Campbell County, T45N,
R75W, Sec. 11 252

Wyoming. Carbon County 103. 135,
139, 200, 273. 400

Wyoming, Carbon County, TI2N, R92W,
Sec. 4 127

Wyoming. Carbon County, TI3N, R93W,
Sec. 36 127

Wyoming. Carbon County, TI3N, R92W,
Sec. 32 127

Wyoming. Carbon County. TI3N, R92W,
Sec. 31 127

Wyoming, Carbon County, T27TN. R78W,
Sec. 9 227

Wyoming, Carbon County. T28N, R78W,
Sec. 28 227

Wyoming. Converse County 66, 88,
119. 186. 236. 277, 411

Wyoming. Converse County, T37N,
R73W, Sec. 3 252

Wyvoming, Converse County, T37N,
R73W. Scc. 16 390

Wiroming. Crook County 234, 273,
389. 411

Wyoming. Fremont County 3, 67, 68,
132, 138, 235, 248. 273, 277,
318,411,532, 538

Wyoming. Fremont County, T28N,
R92W, Sec. 28 252



GEOGRAPHIC LOCATION

Wyoming, Fremont County, T29N,
R92W, Sec. 2, NE 14 125

Wyoming, Fremont County, T29N,
R9OW, Sec. 6, NE 1,4 125

Wyoming, Fremont County, T30N,
R92W, Sec. 27, NE 14 125

Wyoming, Fremont County, T3IN,
R93W, Sec. 24, NW | 4 125

Wyoming, Goshen County 277
Wyoming, Hot Springs Ccunty 532

Wyoming, Johnson County 70, 88,
100, 273, 411

Wyoming, Lincoin County 383
Wyoming, Lincoln County, Sage 274
Wyoming, McComb 67

Wyoming., Natrona County 68, 138,
273. 532, 538

Wyoming, Natrona County, T30N,
R88W, Sec. 21. NE 1:4 125

Wyoming, Niobrara County 66, 210.
273, 277, 403. 411

Wyoming, Niobrara County, Lusk
134, 273

Wyoming, Niobrara County, T32N,
R63W, Sec. 7 134

Wyoming. Platte County 277

Wyoming, Puddle Springs Quadrangle
(1.5) 132

Wyoming, Rawlins 252
Wyoming, Riverton 252
Wyoming, Sheridan County 88

Wyoming, Sweetwater County 176,
241, 235

Wyoming, Sweetwater County, T24N,
R95W, Sec. 28 141

Wyoming. Sweetwater County,
R9SW. Sec. 15 141

Wyouming. Sweetwater County.
RISW, Sec. 10 141

Wyoming, Sweetwater County,
RISW, Sec. 20 141

Wyoming. Sweetwater County,
RI6W, Sec_ 22 141

Wyoming, Sweetwater County.

RI5W, Sec. 2 141

Wyoming, Sweetwater County.
R94W, Sec. 17 141

Wyoming, Sweetwater County,
R94W,_ Sec. 27 141

Wyoming, Sweetwater County,
R9SW 141

Wyoming, Sweetwater County,

R9SW 141

Wyoming. Sweetwater County,
R94W 141

Wyoming, Sweetwater County,
RI3W 14]

Wyoming. Sweetwater County,
RISW (41

Wyoming. Swectwater County,
R9IW 141

Wyoming. Sweetwater County,
R92W 14]

Wyoming, Sweetwater County,
RI3W 14]

Wyoming, Sweetwater County,
RI2W 14

Wyoming, Sweetwater County,
R95W, Sec. 16 141

Wyoming, Sweetwater County,
R9SW, Sec. 21 141

Wyoming, Sweetwater County,
R96W, Sec. 24 141

T24N,
T24N.
T24N,
T24N,
T24N,
T23N,
T23N,
T23N,
T22N,
T22N,
T22N,
T2IN,
T2IN,
T2IN,
T20N,
T2N,
T24N,
TN,

T24N,



GEOGRAPHIC LOCATION

Wyoming. Sweetwater C. ounty,
Wamsutter 273, 37

Wyoming, T33N, ROOW. Sec. 29 252
Wyoming. T43N. R76W. Sec. 22 252
Wyoming, T45N, R75W. Sec. 22 252

Wyoming. Wamsutter 21}
Wyoming. Washakie C ounty 532
Wyoming, Weston Couniy 234

Yugoslavia 577



QUADRANGLE NAME INDEX

The one degree by two degree National Topographic Map Series (NTMS) quadrangles are indexed.
The following map shows the quadrangies of the continental United States.
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QUADRANGLE NAME INDEX
ABERDEEN 25.530
ABILENE 29. 564
ADEL 222423, 446
AJO 118, 222. 481. 510. 523
ALBANY 323. 345
ALBUQUERQUE 1.3.5.6. 13, I5.
30. 36. 54. 56. 57. 60. 65, 83,
89.91.99. 110. 113, 121 123,
140. 158. 163. 164, 167_ 171.
172, 185. 187. 203. 208, 210.
223, 224, 244. 247, 248, 251,
255. 257. 260. 271. 282, 290,
293, 347. 385. 402. 403. 411.
441, 450. 481. 493, 496. 510.
S11. 512, 530. 540. 545, 548,
563. 571. 573. 578
ALEXANDRIA 564
ALLIANCE 6. 411
ALTURAS 237

AMARILLO 131. 258, 499, 530. 563.
564

ANCHORAGE 448. 454, 518. 527

ARDMORE 128, 136, 157. 212, 334,
530. 564

ARMINTO 11.13.15. 19, 20, 31,
36. 44, 45. 46. 67, 70, 88. 100.
120, 203. 235. 236. 239, 273,

393. 406. 407. 411. 470, 498,
511, 512, 530. 532. 538
ASHLAND 511,512, 513

ASHTON 19. 20. 31, 249, 275, 406.
407. 510, 511, 512, 530

ATHENS 322

ATLANTA 133, 136, 212, 226. 322.
530

ATLIN 484
AUGUSTA 198,322
AURORA 136

2

AUSTIN 136, 258 477 564
AZTEC 5.6.36. 56.57.60_ 89.
110. 113, 158, 163. 164, 167.
177. 185, 187, 208, 222223,
247. 251, 260. 305. 402. 403.
441, 450. 496, 510. 511. 512,

540. 571. 573. 578
BAKER 249_337_ 481

BAKERSFIELD 104, 157. 213. 220,
421.429_481.530

BALTIMORE 44

BAY CITY 123, 343. 369. 373, 564

BEAUMONT 564

BEAVER 518

BEEVILLE 13,123, 203, 222. 258,
259. 369. 371. 373, 375, 391.
410.411. 541564

BELLEVILLE 136. 212

BELOIT 16, 31. 371

BEMIDIJI 511.512. 513

BEND 124, 416. 446

BENDEIEBEN 448. 456. 478, 504

BERING GLACIEK 454,528

BETTLES 194

BIG DELTA 448, 454

BIG SPRING 258, 563. 564

BILLINGS 203. 219. 461. 468_ 524
530

BINGHAMTON 14. 480
BIRMINGHAM 133, 226. 530. 574
BISMARCK 31

BLUEFIELD 444
BLYTHEVILLE 574



;

QUADRANGLE NAME INDEX

BOSTON 323, 345

BOZEMAN 219, 249, 386, 461. 510.
5i1, 512, 530

BRADFIELD CANAL 448
BRAINERL 511, 512, 513
BKETON SOUND 369

BRIGHAM CITY 23, 31, 222, 481,
510, 530

BROWNFIELD 202, 258, 260, 563,
564, 573

BROWNSVILLE 123, 369, 373, 564
BROWNWOOD 157, 258, 477, 564
BUFFALQ 136, 212
BURLINGTON 136, 212
BURNS 446
SJTTE 217, 219, 249, 381, 386.
461, 490, 498, 510, 511, 512,
524, 530

CALIENTE 108, 156, 189, 222, 270,
423

CANDLE 194, 229, 448, 456, 484.
486, 504, 519, 521

CANTON 226, 233. 444
CANYON CITY 446. 481
CAPE FLATTERY 124 416
CARLSBAD 202. 260, 563. 53

CASPER 3,11, 13,15, 19, 20, 31,
36. 4. 67, 68, 120, 123, 125,
132, 138, 136, 176, 203, 222,
227, 235, 236, 273. 277. 318,
363. 365. 372, 374, 190, 400.
406, 407, 415, 510. 511. 512,
530, 538

CEDAR CITY 36, 41, %6, 57, 62, 82,

89, 98. 110, 113, 122, 155, 158,
163, 177, 179. 208. 213, 22z,
223, 231, 269, 316. 403, 423.

CEDAR CITY 435, 441. 474_ 481,
530. 536. 540

CHALLIS 222, 249, 461, 483 524,
530. 541

CHANDALAR 194, 488. 518
CHARLESTON 188, 226
CHARLEY RIVER 460. 464
CHARLOTTE 4, 198, 449. 530
CHARLOTTESVILLE 188, 444 498

CHATTANOOGA 133. 136, 212, 226,
411. 530. 570. 574

CHEBOYGAN 136. 371. 530

CHEYENNE 11, 19. 20, 31, 66. 212,
273, 406, 407, 41i. 510. 511, 512

CHICO 343.380.411.530
CHOTEAU 249, 461. 510. 511_512
CIRCLE 194. 463. 467. 518
CLARKSBURG 226. 444
CLEVELAND 212, 226
CLIFTON 36. 56,57, 89. 110, 113,

118, 158, 161. 163, 177, 208,

209. 223, 260. 282, 305. 403.

441, 53C. 549. 573, 578

CLINTON 222, 371, 385. 387. 499.
561, 564

CLOVIS 157, 202, 258, 260. 330,
563, 564, 573

CODY {1, 19. 20, 31, 203. 4G6.
407, 468, 530

COLEEN 201

COLUMBIA 136, 212. 226. 530, 570,
574

COLUMBUS 136.212

CONCRETE 124, 196, 416, 481, 524




57

QUADRANGLE NAME INDEX

COOS BAY 339. 416
COPALIS BEACH 124 416

CORBIN 133, 136, 226. 41}, 530.
570. 574

CORDOVA 454518, 528

CORPUS CHRISTI 123, 258, 369. 373,
564

CORTEZ 3.5.6.24. 32, 36. 38,
40, 56, 57. 60, 79. 81. 89, 95,
97. 110, 113. 114, 122. 126. 130,
145, 148, 153, 158, 160, 163,
164, 167. 168, 169, 177, 179,
184, 187. 192. 203, 208, 210,
211, 223, 225, 247. 248. 251.
269, 272. 289. 294. 295. 310.
314. 315, 319. 347, 348, 376,
393. 403. 411. 441, 450, 481.
491, 494. 496. 511, 512. 514,
516, 522, 529. 530, 533. 534,
540. 541

CRAIG 6. 31. 36, 56, 57. 86. 89,
110, 113. 126, 127. 158. 163,
177, 182, 208. 213, 222, 223,
247. 274, 281. 305. 403. 411,
441, 448 484_511. 512, 518.
530. 533. 540. 541

CRESCENT 222, 416, 446

CRYSTAL CITY 13, 203, 222, 258,
259. 364, 391, 537. 541, 564

CUMBERLAND 188, 226, 233, 444
CUT BANK 510, 5il. 512

DALHART 13, 131, 202, 258, 260,
499, 563, 564, 573

DALLAS 564

DANVILLE 212
DAVENPORT 212
DAYTONA BEACH 199, 256

DEATH VALLEY 108. 156, 270, 346,
421, 423, 429, 481, 510, 511,512

DECATUR 136, 411

DEL RIO 564
DELTA 151, 263. 211 411. 481530
DENVER 6. 18, 86. 126. 144, 157.
203, 209. 210. 211, 213. 222,
266, 274, 315, 138 353. 385.
411, 426. 457. 479, 481. 49K,
499. 510. 511. 512. 530
DETROIT 136

DICKINSON 31,142, 203, 211. 212
222, 245. 408_ 411, 530

DILLON 136. 219. 249. 381. 386,
461. 498. 510. 511. 512. 524
530. 530

DIXON ENTRANCE 194, 205, 221, 448.
484, 498

DODGE CITY 131. 499. 563
DOUGLAS 118, 222, 260. 481. 573

DRIGGS 1. 19, 20. 22, 31. 35.
274, 383. 406. 407. 511. 512. 530

DUBOIS 33. 136, 209. 222. 249,
381. 461. 481, 498, 524. 530

DULUTH 421.511,512.513

DURANGO 6, 36. 56, 57, 60. 89.
10, 113, 126. 158. 163, 164,
167, 168, 172. 177. 187. 208.
222, 223. 251, 289. 310, 314.
315, 330. 376, 403. 41 1. 429.
441. 481, 496. 510, 530, 533.
540, 541

DYERSBURG 574

EAGLE 194, 454, 460, 464, 465,
466, 518

EAGLE PASS 258, 564
EAU CLAIRE 511,512,513

EKALAKA 31,206,211, 212, 219,
242, 245, 411, 530

EL CENTRO 118, 421, 429, 481
EL PASO 260, 481, 563, 573



258
QUADRANGLE NAME INDEX

ELK CITY 38I. 461, 498. 510, SI1.
512, 524, 530

ELKO 48I
ELY 270, 423. 481
EMORY PEAK 258 498, 563. 564
ENID 128 212, 213. 411. 530, 539
ESCALANTE 3.6, 32. 36. 38, 40.
41, 49, 56. 57, 60, 61. 62. 79,
89.97. 98, 109, 110, 113, 122
130. 153, 155, 158, 160, 163,
164, 169, 173, 174. 177, 179,
183, 184, 203, 208. 210, 213,
223. 247, 248, 251. 269. 272,
284, 292, 294, 295. 348, 376.
403. 411, 441, 442. 450. 502,
507, 509, 515. 515. 522, 529.
530, 533, 540, 541
ESCANABA 511,512,513
EVANSVILLE 371
FAIRBANKS 194, 448, 454, 462, 484
FAIRMONT 37..511,512, 513
FARGO 511.512,513
FLAGSTAF’ 6. 36, 56, 57. 60, 89.
110. 113, 118, 158, 163, 169,
183, 203, 208, 222, 223, 247.
251, 269, 348, 357. 403. 411.
44), 523, 540, 541
FLINT 136
FORSYTH 3I1. 206

FRESNO 189, 337. 346, 421, 429,
481

FT PIERCE 256,530
FT SMITH 128, 339, 563
FT STOCKTON 212, 258, 563. 564

FT SUMNER 202, 260. 402, 481. 498,
563, 573, 578

GADSDEN 133, 212, 226, 530, 574

GAINESVILLE 256, 375

GALLUP 1.5, 6, 13. 15, 30. 36.
42, 52. 56, 57. 60, 83. 89. 91.
110, 113, 118, 122, 123, 158,
163, 164, 167. 170, 171, 183,
187, 203. 208. 223, 224, 247,
251. 255, 260. 269, 271. 290,
305, 312, 347. 402. 403, 411,
441. 450. 493. 496, 530. 540.
541, 545. 550. 563. 571. 573, 578

GEORGETOWN |98

GILLETTE 11,13, 15, 19. 20, 31,
45, 46, 66. 88. 123, 203, 209,
211, 212, 218, 234, 236. 239,

273, 277, 372. 389, 393. 406,
407, 411, 470, 498. 530

GLASGOW 31
GLENDIVE 31, 206, 211
GLENS FALLS 323, 345. 398

GOLDFIELD 108. 189. 222, 238, 270.
481

GOODLAND 16. 31. 499
GOODNEWS 448

GRAND CANYON 36, 56, 57. 61. 89.
113, 118, 122, 155. I58. 163,
179, 203. 208. 210. 222, 223.
209. 348, 411, 441, 510, 511.
512, 523. 540

GRAND FORKS 511,512,513
GRAND ISLLAND 499

GRAND JUNCTION 3.6, 13. 36, 43,

56. 57. 89, 96. 110, 113. 126,
136, 148, 158. 163. 164. 172,
177,179, 203, 208, 222, 223,
269, 274, 296, 313. 320. }47.
403. 403, 411, 441 442, 450.
491, 502, 529. 530. 533. 535.
540, 541

GRANGEVILLE 481
GREAT BEND 31,499

GREAT FALLS 249




259

QUADRANGLE NAME INDEX

GREELEY 6. 31. 86. 126, 203. 209, HUNTINGTON 212, 226. 444
210, 212, 222, 274. 338. 385.
411. 479, 481. 498. 510. 511. HURON 136, 530
512,530

HUTCHINSON 382
GREEN BAY 330. 511. 512,513
IDAHO FALLS 22. 3335, 222_ 249.

GREENVILLE 198, 322 334 530 530
GULKANA 448.454 IDITAROD 194, 484. 501. 506
HAILEY 222. 249. 337. 481,483, ILIAMNA 448 458531

524

INDIANAPOLIS 136. 212
HAMILTON 222 461. 498. 510, 511,

512,524, 530 INTERNATIONAL FALLS 511, 512. 513
HANCOCK SI1.512. 513 IRON MTN 511, 512, 513
HARDIN 31. 206. 468 IRON RIVER 210, 511, 512, 513, 530
HARRISBURG 226, 233, 355. 482 JACKSONVILLE 199. 256. 530
HARRISON 339530 JEFFERSON CITY 530
HARTFORD 232. 530 JENKINS 188 212.371. 444
HAVRE 26. 219. 249. 498 JOHNSON CITY 27, 188,212
HAWAII NORTH 498 JOPLIN 136. 212. 530
HAWAII SOUTH 498 JORDAN 3]
HEALY 448, 454 JUNEAU 448, 484
HIBBING 511,512,513 KALISPELL 510, 511,512
HOBBS 136. 202, 258, 260. 563, KANSAS CITY 212

564. 573

KANTISHNA RIVER 448, 454, 503
HOL.BROOK 36. 56, 57. 89, 110, 113,

118, 143, 158, 163. 177. 203. RATEEL RIVER 194, 448, 469
208, 222, 223, 247. 269, 298,

403. 441, 510. 511, 512, 523, KENAI 448, 454

530. 540

KETCHIKAN 448,518
HOLY CROSS 194
KINGMAN 118. 213, 222. 270, 286,

HOQUIAM 124. 416, 511, 512 371, 421. 429, 481. 510, 511,
512.5%
HOT SPKINGS 13, 31, 93, 159. 191,
193, 222, 234, 241, 263. 311. KLAMATH FALLS 189, 222, 358, 416,
411, 510. 511, 512, 530 446. 541
HOUSTON 123, 369. 373, 564 KNOXVILLE 4, 198, 449

HUGHES 194, 448. 469, 484 KOTZEBUE 194, 448, 456



QUADRANGLE NAME INDEX
LA JUNTA 411.499. 563

LAKE CHAMPLAIN 212 345, 398, 424,
530

LAXE CHARLES 190. 564
LAKE CLARK 448, 438, 531
LAMAR 411, 499, 563
LANDER 1113, 19, 20, 31. 67.
138. 176, 203, 222, 235, 248,
277, 318, 372, 406, 407, 411.
511, 512, 530, 538
LAREDO 203, 258. 259. 411, 564

LAS CRUCES 157, 209, 222, 260,
481, 511. 512, 573

LAS VEGAS 108, 222, 264, 270, 423.
511.512

LAWRENCE 136

LAWTON 128, 13i. 157, 222, 334,
387. 530. 563, 564

LEADVILLE 3. 6. 15, 36, 56, 57,
59. 86. 89. 107. 110. 113, 126,
157, 158, 163. 164. 177, 203,
208. 213. 216. 222. 223, 274,
403. 411, 441, 481. 51i. 512,
530. 533, 540. 541

LEMMON 31. 191. 193, 203. 211,
212, 222, 243, 245, 254, 271,
408. 411, 413, 530

LEWISTON 323. 345, 498, 530

LEWISTOWN 249

LIMON 479, 499

LITTLE ROCK 212, 339

LIVENGOOD 462

LLANO 136, 222, 258, 477, 564

LONG BEACH 421,49

LOS ANGELES 104, 189, 421, 429,
481, 510, 530

260

LOUISVILLE 212, 530

LOVELOCK 210. 211, 222. 270. 354.
475, 481

LUBBOCK 157. 203. 222. 258, 563.
564

LUKEVILLE 118,222

LUND 270. 475. 481

MANITOWOC 513. 530

MARBLE CANYON 6. 36. 38, 56. 57,
60. 61, 84. 89,92, 97. 110. 113,
118, 122. 130. 137, 147, 158,
163, 172. 179, 183, 203. 208.
213. 222, 223, 247. 251. 269,
347. 403. 411. 441. 450. 510,
523. 540. 541

MARFA 212, 25%. 564

MARION 136

MARIPOSA 346, 481

MARQUETTE 17. 199. 511, 512, 513.
530

MARSHALL 518

MARTIN 31, 530

MAUI 498

MC ALESTER 128,339

MC ALLEN 203, 222. 258, 564
MC CARTHY 454

MC CLUSKY 31

MC COOK 499

MC DERMITT 222, 481

MC INTOSH 25, 31. 193. 530
MEDFORD 124, 339, 416
MEDFRA 526
MELOZITNA 469




QUADRANGLE NAME INDEX

MESA 36, 56, 57. 89, 110. 113,
118. 143. 158, 163, 177. 222,
298, 403. 441. 481, 510, 511.
512, 523. 530, 540

MIAMI 256
1

MILBANK 511, 512, 513

MILES CITY 31.206. 2]12. 219, 245
MILLETT 203, 222, 270. 481
MINOT 31

MITCHELL 136. 193

MOAB 3.6. 13, 15, 24, 36, 38. 39.
40. 43. 47. 55. 56. 57. 58. 60.
75. 79, 89. 96, 107. 110. 111,
113. 122, 126. 130, 145, 143,
150. 152, 153. 158, 163. 164,
166. 167, 168, 169. 172, 177.
179. 184, 187. 192. 203, 208,
210. 213. 223. 225, 230. 250.
251. 265. 269. 272. 279. 289.
294, 295, 296. 297, 300. 303,
306, 307. 308. 310. 313, 314.
315. 319, 320, 330, 347. 348,
357. 376. 385, 393. 402. 403.
411.414.438 441, 442, 450,
491, 502, 510, 529, 530. 533.
534. 535. 540, 541, 546

MONTGOMERY 133
MONTROSE 6. 36, 56. 57. 60. 89.

110. 153, 126, 158, 163. 164,

167, 168. 177. 187, 199. 203,

208. 214, 222, 223. 251, 265.

289. 310. 314, 315, 403. 411,

414, 441, 481, 510, 530, 533.

540. 541. 546
MT HAYES 28. 146, 448 454
MT MC KINLEY 194, 448,454
MT MICHELSON 194, 455, 487
NABESNA 454, 466, 518
NASHVILLE 136, 212, 530, 570, 574

NEEDLES 118, 421, 429, 481, 510,
511,512

NEW ORLEANS 389
NEW LULM 511, 512,513

NEWARK 178. 212, 213, 226. 233.
355. 482, 530

NEWCASTLE 11, 13. 15, 19, 20. 31.
44, 45. 46, 66, 87, 88. 100. 119.
120. 123, 186, 203, 234. 236.
239. 263. 273_ 277. 363. 372.
393. 406. 407. 411. 470, 498,
530. 541

NOGALES 118, 157, 210, 222, 481.
523

NOME 194, 448 456. 500
NORTH PLATTE 16, 499
NORTON BAY 456. 504
NULATO 448
OAHU 498
OGDEN 11,19, 20. 31. 211, 212,
249. 274 383, 402. 406. 407,
£10. 530
OGDENSBURG 424
OKANOGAN 196, 197, 222. 481. 524
OKLAHOMA CITY 128.411. 539, 563
OMAHA 1371
OPHIR 453. 518
ORLANDO 256
PADUCAH 209. 212, 330
PALESTINE 564
PECOS 258. 411, 530, 563. 564
PEORIA 136
PERRYTON 131, 258. 499, 563. 564
PETERSBURG 194, 448, 518
PHENIX CITY 530




QUADRANGLE NAME INDEX

PHOENIX 118, 213, 222, 287, 288,
481, 523, 530

PIERRE 31, 193, 530
PITTSBURGH 212, 226, 233
PLAINVIEW 222, 258, 563, 564
PLANT CITY 256

POCATELLO 21, 23. 249. 383, 423,
530

PORT ARTHUR 369, 564
PORTLAND 323, 337, 345
PRATT 499

PRESCOTT 118, 189, 211, 222, 287,
288. 510, 511, 512, 523, 530

PRESIDIO 258, 564

PRESTON 11, 19. 20, 31, 212, 274,
383. 406, 407, 530

PRICE 3,6, 36, 41. 43, 56, 57,

89, 110, 113. 122. 155, 158. 163.

164, 168. 169, 177, 179, 203,

208, 223, 248, 262, 274, 285,

291. 299. 313, 347, 402. 403,

414, 435, 441, 450, 502, 530.

533, 540, 541
PRINCE RUPERT 221, 448. 498
PROVIDENCE 368
PUEBLO 6, I8. 126, 157, 203, 209,

213, 215, 222, 353, 411, 481,

498, 499, 510, 511, 512, 530
PULLMAN 510, 524
QUETICO 513
QUINCY 136, 212, 530
RALEIGH 4, 371
RATID CITY 13,15, 31. 93, 102,

191, 193, 195, 218, 222, 234,

510, 530

RATON 101, 157, 202, 260, 402,

RATON 411, 510. 511, 512, 530.
563,513

RAWLINS 11,19. 20, 31, 103, 127,

135, 141, 176, 182, 200, 203,

211, 212, 222, 235, 273, 317,

£, 407, 450, 510, 530
REDDING 530
RENO 189. 212, 222, 270, 481
RICE LAKE 5!11, 512, 513
RICHFIELD 3, 36, 56. 57. 78_ 89.

110, 113, 158, 163, 177. 189,

208, 209, 210, 211, 222, 223,

228, 269, 283, 348, 357, 403,

411, 441, 481, 530. 540
RICHMOND £30

RN ZVILLE 196, 210, 222, 481. 524,
53v

ROANOKE 493
ROCK SPRINGS 11, 19. 20, 31, 141.
176, 182, 203, 212, 235. 317.
4006, 407, 530
ROLLA 94, 304, 530
ROME 133, 136, 322, 530. 574
ROSEAU 511, 512, 513
ROSEBURG 124. 339, 416, 530
ROSWELL 260, 481, 563. 573
ROUN:"UP 249, 461. 530
RUBY 194, 525
RUSSELLVILLE 339, 530
RUSSIAN MISSION 194, 518
SACRAMENTO 343. 380, 530
SALEM 124,416, 446, 530
SALINA 3,6, 36, 41. 43. 56, 57,
60. 61, A2, 85, 89. 90, 107. 110.

113, 122, 130, 153. 155. 158,
162, 163, 164, 168. 169, 172,




QUADRANGLE NAME INDEX

SALINA 177.179. 184, 203, 208.
211, 213, 222, 223, 248, 262.
269. 285, 291, 292. 295, 299.
313. 347, 348, 402, 403, 414.
435. 438, 441, 450, 481, 502.
509. 530. 533. 540

SALT LAKE CITY 6. 31, 3, 56. 57.
89. 110, 113, 158, 163, 177, 208,
213. 223, 274, 403, 441, 481.
510. 530, 533, 540. 541
SALTON SEA 118, 421, 429, 481. 523
SAN ANGELO 411, 530, 563. 564

SAN ANTONIO 25s. 364. 391. 564

SAN BERNARDINO 421, 423, 429, 481

511, 512
SAN DIEGO 421. 429, 481
SAN FRANCISCO 378, 395. 530
SAN JOSE 380. 530
SAN LUIS OBISPO 421, 429

SANDPOINT 13. 196, 197, 222, 353.
481, 510. 511. 512, 524, 530

SANTA ANA 421, 429, 481. 510. 530
SANTA CRUZ 421, 429, 530
SANTA FE 3. 157. 202, 222. 269.
282. 356. 402. 411. 510. 511.
512, 530, 563, 573. 578
SANTA MARIA 421.429
SANTA ROSA 352
SAVANNAH 198, 322
SCOTT CITY 16, 31, 131, 499
SCOTTS BLUFF 16, 499

SCRANTON 14, 212, 226, 233, 355,
480, 482, 530

SEATTLE 124, 222, 416

SEGUIN 13, 263, 258, 259. 391.
410, 537, 564

SELAWIK 194, 448. 456, 484_ 521
SELDOVIA 459, 531

SEWARD 448, 454, 518
SHELBY 212

SHERBROOKE 323, 345

SHERIDAN 11, I5. 19. 20, 31. 45,
46. 66_ 88. 123, 203. 236, 239,
273, 372. 393. 406, 407. 411.

458, 470. 498. 510, St1. 512, 530

SHERMAN 258, 564

SHIPROCK 3.5, 6. 13. 36. 38. 51,

56.57.60. 71. 72, 76, 77. 81.

84, 89,92, 95, 97. 110, 112,

113. 116, 117, 118, 122. 130,

137, 154, 158, 163, 164. 167.

177. 179, 180, 183, 187. 203,

204, 208, 223, 247_ 251. 260.

269. 305. 312, 357. 376. 403.

441. 450. 481 491. 496. 540.

541. 571, 573. 578

SHISHMAREF 194, 448, 456
SHUNGNAK 194, 448, 469
SILVER CITY 118, 209. 222, 253,

260, 481, 510. 511, 512. 523,

530, 573
SIOUX FALLS S5t1.512.513
SITKA 518
SKAGWAY (94, 448
SOCORRO 3. 36, 56, 57. 83. 89,

110. 113 158, 1¢1, 163. 171,

208, 222, 223, 255. 260, 282,

290. 402, 403. 411, 441, 447.

510. 540. 545. 563. 573. 578
SOLOMON 194, 448, 456. 504
SONORA 563, 504
SPARTANBURG 198, 530
SPOKANE 13, 190, 197, 203, 210,

249, 283, 353, 481, 489, 510,
511,512, 524, 530



QUADRANGLE NAME INDEX

SPRINGFIELD 5%

ST CLOUD 511, 512, 513

ST JOHNS 36, 56, 57, 83, 89, 110,
113, 118, 158, 161, 163, 170,
171, 177, 208, 223, 255, 260,
269, 282, 290, 305, 312, 403,
411, 441, 523, 530, 540, 550,
563, 573, 578

ST LAWRENCE 194, 484

ST LOUIS 94, 304

STERLING 31, 4P, 499

STILLWATER 511, 512, 513

SUMDUM 448

SUSANVILLE 275, 329, 377. 411,
419, 530

TALKEETNA 448 454
TALKEETNA MTS 448, 454, 527
TAMPA 256, 530

TANACROSS 454, 466, 484. 518
TANANA 484, 503

TAWAS CITY 212

TAYLOR MTS 484

TELLER 194, 205, 246, 448. 452.
456, 484, 505. 518

TEXARKANA 258, 564
THE DALLES 124, 416
THERMOPOLIS 11. 19, 20, 31. 66,
57, 203, 222, 235, 248. 406. 407.
411, 510, 530, 532, 538
THIEF RIVER FALLS SI1.512. 513
THUNDER BAY 513

TONOPAH 156, 189, 212, 222, 270.
48]

TOOELE 31. 378. 481, 530

TORONTO 212

TORRINGTON 11.19. 20. 31. 44, 66.
119. 120, 134. 203. 210. 211.
212, 236, 239, 273, 277. 406,
407.411.510.511. 512. 530. 541

TRAVERSE CITY 136. 212. 530

TRINIDAD 6. 126, 157. 208, 411.
481. 498. 510. 511, 512

TRONA 1371, 421. 429, 481

TUCSON 118, 222, 348, 481. 511,
512, 523. 530

TUCUMCARIL 13, 131, 157, 202. 258.
260, 282. 499. 563. 564. 573

TULAROSA 36.56. 57.89. 110. 113,
157. i58. 161. 163, 177. 208,
209. 222, 223. 260. 2%2. 403.
441.510. 540. 563. 573. 578
TULSA 128 136. 212, 339. 411530
TUPELO 327
TWO HARBORS 5I1.512. 513
TYLER 564
TYONEK 448, 454
UNALAKLEET 518
VALDEZ 448, 454
VALDOSTA 256, 530
VALENTINE 16
VAN HORN 212, 258. 530, 564
VANCOUVER 124, 416. 446
VERNAL 6. 31. 34. 36. 56, 57. 89,
110, 113. 126, 127, 136. 158.
163. 177. 182, 203. 208. 212,
213, 222, 223, 247. 274. 303.
305. 403, 411. 441, 510. 530.
533. 540. 541
VICTORIA 124, 222, 416

VINCENNES 136, 212




QUADRANGLE NAME INDEX

VYA 156, 213, 222, 240, 270, 423,
481

WACO 564

WALKER LAKE 156. 189, 212, 222,
270. 371. 475. 481

WALLACE 219, 461. 510. 511. 512
524.530

WARREN 226, 233
WASHINGTON 329

WATFORD CITY 31. 142, 222, 249
411

WELLS 23, 423. 481. 510

WENATCHEE 124. 196. 197. 416. 481.
524

WEST PALM BEACH 256

WHITE SULPHUR SPRINGS 210. 211,

219. 222. 249, 461. 510, 530

WICHITA 212, 382. 411
WICHITA FALLS 29, 258. 564
WILLIAMS 36.%6. 57. 89 110. 113,

118, 158. 163. 208. 222, 223.

269. 403. 411, 441. 510, 511

512, 523, 530. 540
WILLIAMSPORT 2. 226, 233, 355. 482
WILLISTON 31. 249
WINCHESTER 212, 574
WINNEMUCCA 156. 222, 423, 481
WINSTON-SALEM 4, 449
WISEMAN 194, 488
WOLF POINT 31. 249, 411
WOODWARD 499. 564

YAKIMA 124, 196. 197, 416, 481.
524



GEOFORMATIONAL FEATURES INDEX

Geologic formations, mines, claims, districts, lakes, rivers, mountains, and other regional
structures presented in the reports are indexed.




GEOFORMATIONAL FEATURE

Abajo Mountains 130, 160, 225
Abe Lincoln Mine 523
Abiquiu District 402

Abiquiu Tuff Member 356

Abo Sandstone 157, 185, 251, 402,
447, ST8

Absaroka Mountains 31, 538
Absaroka Volcanic Field 12
Adamello Granodiorite 417
Admiral Formation 29
Agades Basin &

Agiapuk River Basin 452, 505
Agnes Prospect 127

Agnew Lake 13

Ajax Prospect 33

Ajibik Quartzite 17, 513
Alachua Formation 256

Alaska Range 146, 448, 467, 518,
518

Alcova Limestone Member 135, 532
Alder Creek 452, 505

Alhambra Group 219, 253

Alice Claim 241

Alice District 126

A‘l'lqegheny Formation 226, 233, 444,

Allison Member §
Alma District 126, 216
Amarillo-Wichita Uplift 131, 387

Amazon River 366

Ambrosia Dome 224

Ambrosia Lake District 1, IS. 30.
36, 121, 123, 224, 545, 578

American Falls Lake Beds 21
Amenican River 478
Amphitheatre Formation 28, [46
Amphitheatre Mountains 28

Am:den Formation 135, 200, 26,
249, 252, 532

Anaconda Section 9 Mine 293
Anadarko Basin 131
Anchorage District 454
Ancient Grand Channel 25
Andrews Schist 4

Animas Formation 578
Animikie Group 513
Ankarch Shale 402

Ann Creek 146

Anna Bemice Claims 523
Anna Creek 195

Anna Shale Member 128
Annie Laurie Prospect 523
Antelope Springs District 108
Antietam Sandstone 495

Antrim Shale 53, 136, 207, 208,
430

Anzac Creek 456, 519
Apache Group 143

Apache Oil Field 387
Appalachian Highlands 565
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Appalachian Mountains 4, 11, 133,
226

Appalachian Plaicau 226. 233, 3N

Appling Soils 322

Arbucklc Limestone 382, 387, 411

Arbucklc Mountains 128

Arikaree Sand'stone 16. 19, 86,
139, 142, 157, 193, 206, 242,
243, 245, 254, 277, 372, 499, 530

Arkansas River 369, 564

Arrowhead Limestone Member 270

Arroyo Formation 29

Arroyo Penasco Formation 578

Ash Creek Group 512

Ash Hollow Mcmber 16

Ash Mcadows District 108
Ashhopper Hollow Fault 27
Aspen Shale 274

Asphaltum Sandstonc 128
Astoria Formation 124

Athabasca Region 517

Athens Shale 27

Atkinson Mesa 250

Atlantic Occan 368. 422

Atoka Formation 339

Atom Claims 523

Atwater Bar 465

Auger Conglomerate Lentil 128

Avon Valley District 461

Axial Basin Uplift 3]

Baca Formation 161, 578
Badger Creck Minc 33

Bagicy Mining Arca 237

Baker Lake 517

Bakersville Gabbro 4

Bakouma Dcposit 8

Bald Mountain Syncline 144
Bancroft Arca 181

Bandelier Tuff 244

Bandera Shale 128

Bannock Range 21

Bannock Volcanic Formation 21
Bar H Arca 408

Barc Mountain 108

Barncs Congiomerate Member 512
Barnctt Shale 477

Barren Mcasures 409

Barrett Prospect 503
Bartlesville Sands 128

Bartlett Barren Member S

Basin and Range Province 21. 156,
423, 565

Basin Creek Ihstrict 483
Basin Mountain 337
Basin No. | Mine 251

Battle Spring Formation 120, 203,
235,372

Bays Formation 495
Bead Mountain Limestone Member 29

Bear Creek 456



GEOFORMATIONAL FEATURE

Bear Formztion 477

Bear Guich 525

Bear River District 530

Bear River Formation 22. 35, 274
Becarpaw Mountains 26, 329, 498
Bearpaw Shale 26

Beartooth Gneissic Complex 511
Beartooth Mountains 125, 219
Brartooth Quartzite 253
Beaufort Formation 4

Beaver Creek Mesa 172

Beaver Divide 138, 277

Beaver Lake 482

Beaverhead Valley District 461
Beaverlodge Deposit 181
Bechler Conglomerate 22, 35
Beckwith Formation 274

Bellec Fourche Shale Member 26
Belle Plains Formation 29

Belt Series 490. 510

Belted Range 108

Ben Creck 466

Benton Shale 86

Rerea Sandstone 129, 343
Berkeley Springs Quarry 129
Berkshire Sands 343

Bernal Formation 578

Betul District 409

Bidahochi Formation 183

Big Buck Minc 153

Big Cottonwood Formation 511
Big Creek 325

Big Hole Basalt 2]

Big Hole Valley Distnct 461
Big Indian Mine 402

Big Indian Ore Belt 203

Big Indian Wash 36. 64. 80. 153.
164. 169 172, 269. 294. 297

Big Maria Mougiains 510
Bighorn Basin 12, 19. 31, 468, 532
Bighorn Dolonmute 232, 532
Bighorn Minc 33

Bigkorn Mountains 3{. 70. (25,
206, 239, 27 372538

Birch Creck 525

Birch Creck Schist 462, 527
Birch Gulch 526

Bird Spring Formation 264. 270
Bird Spring Range 264
Biscayne Aquifer 375

Bitterrout Valley District 461
Black Canyon 33

Black Creck 469

Black Creck Formation 4, 495
Black Dike Deposit 523

Black Forest 358

Black Hawk Distric: 253, 530
Black Hills 15. 19, 66. 102, 157,

159. 195, 203. 218. 234, 249,
252,263, 273. 277, 311, 389,



GEOFORMATIONAL FEATURE

Black Hills 406, 510, 530

Black Hills Monocline 389
Blzck Hills Uplift 31, 263
Black Knob Ridge 128

Black Mcsa 347

Black Mesa Basin 60, 183, 247, 305
Black Mountain 108, 305, 510
Black Mountain Anticline 247
Black Mountain Claims 523
Black R=ef 223

Black Snake Hollow 14
Blackfoot Valley District 461
Blackhawk Formation 295, 548

Blackjack Creck Limestone Member
128

Blackrock Canyon Limestone Member
2]

Blacktail Creck Watershed 386
Blackwater Creek 256
Blakely Formation 124
Blanding Basin 114, 225

Blind River 409, 497

Bliss Sandstone 510

Blood Creek Syncline 31
Bloomington Formation 2I
Bloomsburg Redbeds 355, 495
Blowing Rock Gneiss 4
Blowout Deposit 45

Blue Mesa 529

Blue Ridge 3elt 198

Blucficld Shale 183

Bluestone Formation 1£8
Bluestone River Basir 452. 505
Bluewater Fault 251

Bluff Sandstone 83, 95, 117, 121,
140, 225. 251, 496, 548, 5T8

Boise Basin 430

Bokan Mountains 194, 205, 221, 498
Bonanza Creck 467

Bonanza King Formation 108

Bone Valley Gravel 181, 207, 208,
223, 256, 430, 530

Bonniebell Claims 274
Bonsal! Tonalite 346
Boone Formation 128
Borrego Pass Lentil §
Boso Deposit 391

Boulder Batholith 207, 208, 217,
219, 385, 481, 510

Boulder Creek 456, 503

Boulder Creek Granite 338, 457,
510, 511

Boulder Knoll 225
Boundary Peak Granite 346
Bowen Formation 495
Bowes Dome 26

Box Butte Member [6
Bozo Claims 274

Bradford Sand 129
Brahmapu.ra River 366

Brasstown Schist 4
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GEOFORMATIONAL FEATURE

Brazer Liumestone 33, 249, 483 Buckman Property 266
Brazos River 29, 369, 564 Buckskin Guich 216
Breadtray Granite 510 Buffalo Claims 524
Breathitt Formation 226 Buffalo Head Prospect 127
Breckenridge District 126 Buffalo Mountain 27
Bremner District 454 Bull Caryon 251
Brevard Belt 4. 198 Bull Canyon Distnict 3
Bridger Basin 274 Bullfrog Hills 108
Bridger Formation 19, 127, 274 Bullion Butte Area 142
Bristol Bay 448 Bullion Canyon 228
Brooks Mountain 205, 246 Bullion Dolomite Member 270
Brown Deposits 45 Bullion Monarch Mine 228
Brown Throne Claims 299 Bulloch Claims 231
Browns Guilch 386 Bundelkhand Granite Gneiss
Batholith 409

Browns Park Formation 19, 66, 103,
127, 135. 157, 182. 200. 203. Burgess Prospect 353
252. 273, 274, 277. 530
Burned Mountain Metarhvolite 512
Broxson Gulch 146
Burrett's Claim 465
Brule Formation 19,93 142, 193,

243, 254, 372 Burro Canvon Formation 6, 24, 79,
106, 117, 145, 192, 225. 250,

Brunswick Formation 355 295. 297, 491, 495. 546, 548
Brush Creek Area 126 Burro No. 7 Deposit 390. 393
Brushy Basin 385 Bursum Formation 447, 578
Brushy Basin Member 1.5, 6, 24, Busts’ Claim 465

30, 37, 83, 106, 110, 117, 121,

130, 140, 145, 179, 183, 185, Butler Hill Granite 510

187, 192, 203, 224, 225, 230,

248, 250, 251, 255, 257, 290, Byars Deposit 128

295, 296, 450, 491, 496, 502,

546, 548, 578 C Claims 152
Bryan Creek 504 Cacapon Sandstone Member 495
Buckland District 229, 456 Caco Slope 224

Buckland River 456 Cactus Range 108
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Cactus Spring District 108
Caddy Canyon Quanuzite 2!
Cahaba Syncline 226
Calamity Claims 96

Calamity Mew.. 491

Calaveras Formation 220
Calico Bluff Formation 460
Caloosahatchee Marl 256
Caloso Formation 578
Calvert Ash Bed 16

Calyz Mines 169

Camas District 524
Camelback Mountain Quartzite 21
Cameron Area 530

Cameron Mining District 169
Cameron Prosprct 246

Camp Colorado Limestone Member 29
Camp Creck Shale Member 29
Camp Mesa 76

Camp Smith Area 232
Canadian River 499

Canadian Shield 223, 371, 476.
510, 517, 565

Canah Hollow Fault 27

Candle Creck Area 453, 456, 486,
506

Cane Creek District 184
Cannonball Member 193, 245
Cantwell Formation 448

Canyonlands Area 184

Cape Darby 504
Cape Fear River 4
Cape Nome 500

Capitol Reef 62, 90. 155. 172.
435,438

Caribbean Island Arc 124

Caribbean Seca 416

Caribou Area [26. 530

Canbou Mountains 35. 469

Carlile District 234

Carlile Shale 25. 26

Carmel Formation 6,79, 83, 117,
130, 149, 192, 230, 25]. 269.
295. 297, 502. 548

Carrara Formation 108

Carrizo Mountains 60, 112, 116.
117, 170. 180. 183

Carnizo Sandstone 364. 375. 410
Carver Creek Granite 510
Cascade Mountains 124. 196. 524
Cashin Mine 402

Castle Hayne Limestone 4
Castlegate Sandstone 295, 548

Catahoula Sandstone 258, 259, 391,
410, 537

Cathedral Peak Granite 346
Catherine Claim 523

Catskill Formation 2, 157, 233,
355. 482

Catskill Mountains 14, 480
Cattaraugus Formation 233

Cave Valley Basin 475




GEOFORMATIONAL FEATUKE

Cecil Soils 322
Cedar Canyon 254
Cedar Hilis Deposit 127

Cedar Mesa Sandstone Member 122,
295, 514, 548

Cedar Mountain 502

Cedar Mountain Formation 6,79,
230, 296, 502 ?

Cedars Prospect 127
Cenotaph Volcanics 448
Centennial Valley District 461
Central City District 125, 530
Central Lowlands 565
Cerrillos District 282, 411
Chaco Slope 1

Chadron Arch Uphft 31

Chadron Formation 19, 93, 142,
193, 218, 243, 254

Chafee Formation 216
Chalk Mountain 126
Chalky Buttes Area 142
Challis Volcanics 183

Chandalar District 455, 467, 488,
513

Chappel Limestone 47/

Charley River Batholith 464

Charlctte Belt 198

Chase Group 539

Chattanooga Shale 53, 128, 133,
136, 207 208, 212, 223, 271,

382, 385, 394, 396, 397, 411,
430, 530, 566, 570, 574

Checkerboard Limestone 128, 430
Cheenik Creck 504

Chemurg Formation 355
Cherokee Mountain 27

Cherokee Shale 136, 382, 530
Cherokee Thrust Block 27

Cherry Creek Group 481. 511

Chestnut Ridge Anticlinal Complex
226

Chicken Creek 465, 466
Chilhowee Group 4, 27

Chinle Formation 3. 5. 24, 32. 37.
55. 60, 64. 79. 80. 82. 85, 98.
109, 117, 118. 121. 122, 130,
145, 147, 152, 153. 155, 164,
169, 172, 179, 183, 184, 185.
187, 192, 202, 203, 247, 248,
251, 269, 271, 276, 294, 295,
297. 300, 305. 312. 316, 348,
357. 385.402. 411, 414_ 430,
438, 447, 450, 474. 502. 514.
515. 516, 522. 530. 536. 548. 578

Chisana District 467. 518
Chloride Chief Claim 316
Chuckanut Formation 1la
Chuckwalla Complex 510. 512
Chugach Mountains 454

Chugoku Massif 223

Chugwater Formation 70. 132, 135.

200, 252, 468, 532, 538
Church Rock Member 24, 183
Chuska Mountains 71, 72, 164

Chuska Sandstone S, 117, 251, 450,

578

Cimarron River 369
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Cincinnati Dome 226
Circle Cliffs 38, 61. 81. 155, 435
Circle Distnict 448

Circle Hot Springs Area 463. 467,
Si8

Cisco Group 29. 131
Claggett Formation 26
Claiborne Group 327, 391
Claremore Spriags 128
Clayton Formation 327
Clear Creek 469, 504
Clear Fork Group 29, 131
Cleary Coal Member 5
Cleary Hill Mine 462

Clem Mountain 229, 456

Clift House Sandstone 5. 185, 204.

244 578
Clifford Smith Claims 299
Climax Drposn 391
Climax Stock 108
Clinch Sandstone 495

Cloverly Formation 6, 132, 135.
200, 206, 227, 252, 468. 532

Club Mesa 250

Cluff Lake Depos.t 181
Clyde Formation 29
Coaj Creek 303

Coal Creek Quartzite 511
Coal Measures 226

Coal Mount Augen Gneiss i1}

Cozledo Formation 124
Coast Range Batholith 221429

Coastal Plain 4. 168, 322, 371,
565

Cooalt Group 13
Cochetopa District 214
Cochise Mountains 481

Cochran Formation 495

Coconino Sandstone 118, 122, 207,

210
Cody Shale 132, 235. 252, 532

Coeur d’Alcne Distnict 210, 283,
524, 530

Coeymans Limestone 480

Coleen River 201

Colemzan Junction Limestone Member

29
Colorado Group 26, 206. 249

Colorado Plateau 1. 3, 6. 15, 36,
37. 38. 39, 50. 53, 54, 57, 74,
78. 80. 81, 89. 95. 107, 110,
113, 122, 123, 126, 129, 130,
145, 149, 158. 162. 163. 164,
163, 167. 168. 169, 175. 177,
179, 192, 202, 207, 208. 210,
213,222, 223, 247. 251. 261,
265, 269, 271, 272, 274, 276.
283, 290, 295. 296, 301. 305,
330. 348. 356. 357. 371. 376,
385, 390, 393, 402, 103. 406,
409, 411, 414, 430. 432, 439,
441, 443, 446. 450. 472, 491,
496, 497. 499. 502, S08. 515,
516, 522, 529, 530, 533, 540,
545, 547, 543, 565. 5. 580

Colorado River 29,735, 130, 152,
300. 369, 371, 564

Colton Formation 295, 548

Columbia Plateau 222, 565



GEOFORMATIONAL FEATURE

Columbia River 421

Coiville Bathclith 481

Comb Ridge Monocline 160. 251
Comet Area 217

Comet Shear Zone 217
Compass Creek Intrusive 146
Conemaugh Formation 226, 444, 495
Congo River 366

Conklin Canyon Prospects 237
Connoiiy Creek 456

Connolly Creek Area 229
Conquista Clay Member 391
Contact Reef 223

Continsntal Deposit 391

Conway Granite 199, 223, 323, 337,
345, 398, 498

Cook Inlet 448, 458, 459, 531
Cooper Guich Fault 216
Cooper Marl 198

Coosa Syncline 226

Copper Canyon 84

Copper Creek Copper Lode Prospect
464

Copper King Claims 458, 530, 531
Copper Mountain Mine 33
Copper River Basin 448

Copper Squaw Mine 523
Cordi'leran Foreland 31
Cordilleran Geosyncline 24

Coso Formation 156, 203

Cotopaxi Batholith 510
Cottonwood Creek 501, 506
Cottonwood Creeks Prospects 237
Cottonwood Wash 184, 225 251
Council Grove Group 539
Countryman Clove 14

Cove Deposit 189

Cove Musa 170

Cow Springs Sandstone 5

Cowlitz Formation 124

Cranberry Gneiss 4

Craven Canyon Area 24!

Creney Draw Area 45

Crescent Mine 524

Creston Ridge 141

Crevasse Canyon Formatior 5, 578
Cripple Creek Granite 429
Cripple-Creck Mountains 453, 506
Crooks Gap 123, 235, 273. 365. 530

Crooks Gap District 66, 125, 318,
372, 411, 538

Cross Canyon 225

Cross Creek Granite 511

Crystal Mine 526

Crystal Mountain 126

Crystal Mountain Miac 524
Crystal Spring Formation 510, 512
Cub Creek 456

Cuba District 402, 523
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Cuban Gulch 460 Dead Man’s Gulch 128

Cucharas District 157 Deadwood Creek 463

Cuerbio Basalt 156 Deadwood Formation 19, 193, 195,
199, 263. 510

Cumberland Platecau 133, 574

Dean Drift Mine 503
Cumnock Formation 4

Decorah Fault 551
Current Creck Watershed 386

Deep Creek Formation 21
Curtis Formation 6, 79, 130, 149,

247, 274, 295, 305, 502, 548 Deep Lake Formation 510, 511
Cutler Formation 24, 32, 47, 79, Deep River Baxn 4

117, 122, 130, 137, 147, 153,

164, 184, 187, 192, 203, 269, Deer Flat Area 516

294, 295, 297, 357, 450, 514,

515, 548, 578 Deer Lodge Valley District 461
Cyclone Rim Fault 176 Deer Mounuzin 196
Cypress Hills 517 Defiance Uplift 60. 77, 81, 251,

312

Dacie Creek 156

Dellvale Ash Bed 16
Dagmar Claim 241

Delta Mines 80. 164, 169
Dakota Sandston~ 1. 5. 6, 24, 25,

59, 79, 86. 91, 106, 117, 140, Deita River 146

145, 185, 192, 193, 207, 213,

214, 230, 231, 244, 247, 251, Denali Fault 146

274, 281, 290, 295. 296, 297.

305, 402, 447, 450, 496, 499. Denver Basin 12, 19, 31, 353

502, 530, 545, 548, 578
Dese Creek 452, 505
Dalton Claims 299
Desert Caldera 151
Dan River Basin 4
Desert Mountain 151
Darby Formation 252
Devil's Gate 372
Darby Mountains 504
Devils Gaie Limestone 108
Darby Pluton 194, 199
Dewey Bridge Dolomite 24
Datil Formation 578
Dexter Claims 299
Datil Mountain Area 161, 282
DG Claims 524
Dawson Arkose 353
Dike Rock 34
Daybreak Mine 524
Dilco Coal Member 5§
De Chelly Sandstone Member S, (17,
122, 147, 548 Dilworth Sandstone Member 391




GEOFORMATIONAL FEATURE ~

Dinwoody Formation 132, 252, 532
Darty Devil Claims 299
Dirty Devii No. 6 Mine 262

Disappointment Valley 24, 145,
192, 225, 319

Dockum Group 157, 202, 499, 578
Dolly Claims 299

Dolores Anticline 192, 225, 319
Dolores Formation 529
Dolores Ore Zone 192

Dolores River 225, 250

Dome Creck 465

Domengine Formation 380
Dominion Reef System 13, 223
Doublchorn Shale Member 136
Douglas Group 382

Dove Creek Anticline z25
Dowelltown Member 133, 574
Doyle Shale 539

Dragoon Mountains 481

Drake Passage 366

Draney Limestone 22, 35

Dripping Spring Quarwzite 118,
143, 298, 512, 523, 530

Dry Bone Mesa 76

Dry Creek Syncline 225
Dry Guich 526

Dry Valley District 184
Dry Valley Mountains 548
Dubose Membe: 391, 411

Duluth Lopolith 421

Dumont Antiline 144%
Dumont Area 126, 144, 530
Dunkard Basip 226

Dunlard Formation 444
Dunkard Group 226. 495
Duplin Marl 256

Dury~a Claims 458, 531
Dutton Basin 29, 138

Dutton Claims 458. 531

Dyer Dolomite Member 216
Eagle Creek 460. 526

Eagle Creek Prospecis 237
Eagle District 448, 460, 454
Eagle Sandstone 26

East Creek Area Prosnects 237
East Pacific Rise 321

East Slope No. 2 Prospect 228
Eden District 108

Edgemont District 159. 234, 311
Eggshell Claim 241

Egnar Area 319

Ekalaka Hilis 242

Elbert Formation 79, 145, 295, 578
Elberton Granite 334

Eleana Formation 108
Electric Coal Field 461
Elephant Mountain 503

Elk Area 524
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Elk Butte Member 25

Elk Ridge 164,514

Elkhead Limestone 21

Elliot Lake 13, 199, 223, 497

Elliont Highway 462

Ellis Formation 26

Eim Creek Limestone Member 29

Elsonian Pluton 513

Ely Springs Dolomite 108

Embudo Granite 512

Emerson Creel Prospect 237

Emery Sandstone Member 247, 305

Ernigrant Formation 108

Empire District 126

Empire Formation 490

Encio Gulch 526

Entrada Sandstone 3.5, 6. !5, 24,
38.42, 48, 53, 56, 59, 65. 69,
79. 83, 117, 121, 126, 130. 140,
145, 149, 168, 179, 192 203,
207, 213, 225, 230, 231, 247,
251. 261, 268. 269, 271, 276,
279, 280, 289, 295, 297, 314,
376, 496, 502, 530, 535, 547,
548, 578, 579

Ephraim Conglomerate 19, 22, 35

Ericson Sandstone 19

Erwin Quartzite 4, 27, 495

Eskridge Shale 539

Esmeralda Formation 156, 238

Espinaso Formation 356, 578

Eufaula Soils 539
Eunice Claim 241

Eureka Creck 146

Eureka Glacier 146

Eureka Quartzite 108

Eustis Soils 322

Excello Shale Member 128

Excelsior Creek 460

Exchange Cove 518

Fair-U Claim 274

Fairhaven District 456, 486

Fall Creek Area 22

Fall Creek Prospect 22, 35

Fall River Area 144

Fall River Formation 15, 19, 102,
157. 218, 234, 263, 273, 311,
389, 411

Fall River Sandstone Member 26

Falls City Fault 259

Farmington Canyon Complex 511

Fashing Fault 259

Fearn Springs Sand Member 327

Ferron Sandstone Member 247, 295,
305, 548

Fifth of July Creek 525

Fish Creck 462

Fisn Haven Dolomite 21
Fisher Valley 81

Flagstafi Limestone 295, 548
Flat Creck 506, 525

Flat Top Mining Area (40

Flathead Quartzite 19, 252, 468,
510, 532




GEOFORMATIONAL FEATURE

Flint Creek 525

Fhint Creek Valley 46l
Flora Claim 241

Floyd Shale 226

Fluorine Hill Deposut 523
Foggy Day Prospect 246
Fort Payne Chert 133, 574

Fort Scott Limestene 128, 430

Fort Union Formation 19, 26, 44,

45, 88. 100. 119, 120, 127, 138,
142, 157, 186, 193. 200, 203,
206, 219, 235. 236. 239, 242,
243, 245, 252, 254. 274. 390,
411, 413. 470. 530

Fort Wallace Ash Bed 16

Fortymile District 465, 466, 467,
518

Foster Creek Watershed 386
Foster’s Mine 491

Foun'iin Formatior 338
Four Corners Area 95, 225
Fox Hills 245

Fox Hills Sandstone 19, 25, 26,
193

Fraction Breccia 108
Francevillian Basin 223
Franciscan Formation 129
Franconia Sandstone 510, 513
Franklin Creek 465

Franklin Mountains 512
Freedom Mines 357

Frio Clay 129, 259

Frog Mountair Sandstone 133

Front Range 31, 207, 283. 429,
481, 510. 511. 530

Front Range Mineral Belt 126. 144,
210

Frontier Formation 132, 135, 139,
200, 227. 252, 468, 532

Fruitland Formation 5. 204, 247,
305. 978

Fuson Member 157, 193, 273. 311
Fuson Shale 2!8

Gakona Formation 146

Galena Basin 448

Galena Mine 524

Galisteo Formation 578

Gailatin Limestone 19, 252, 532
Gallatie Valley 461

Gallego Sandstone Member 5
Gallina District 402

Gallup Sandstone 5. 343, 385, 545,
578

Gander Igneous Province 9
Ganges River 366
Gannett Group 22. 35

Garber Sandstone 128, 157, 309,
387

Gardell Snow Claims 299
Garden Creek Phyllite 249
Garfield Hills 156

Garfield Mine 59
Garm-Lamoreaux Mine 524

Garo Anticline 18, 157
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Garo Hills District 409 Gold Bench 455. 467. 488. 518

Gas Hills 120, 123, 138, 248, 277, Gold Butte Granite 512
363. 365, 385, 390, 406

Gold Crater District 108
Gas Hills Anticline 252

Gold Meadows Stock {08
Gas Hills Area 273

Gold Run 452, 505
Gas Hills Distnct 3, 20, 36, 66,

68, 125, 132, 372, 374, 411, 538 Golden Arrow District 108
Gassaway Member 133. 136. 396, 574 Golden Gate Canvon 266
Gateway Distnct 320, 529 Goldfield District 108
Gatuna Formation 202 ‘Goldman Mecadows Formation 511
Genie Claims 523 Goliad Sand 258, 259, 537
Georgetown District 126 Golondrina Claims 523
Gering Formation 16 Golovnin Bay 504
Gerome Andesite 196 Gonaway Channel 284
Gertrude Claim 241 Gondwana Basins 409
Gertrude Deposit 127 Good Hope Mine 253
Giant’s Reef Fault 223 Goodluck Creck 462
Gibbonsville Area 524 Goodrich Quartzite 17, 199, 513
Gibson Coal Member 5 Goose Creek District 23
Gibson Jack Formation 21 Goose Egg Formation 19
Gilieland Creek 465 Gould Ore Body 311
Glacier Creek 525 Gouldbusk Limestone Member 29
Glade Fault Zone 192, 225 Grainge- Shale 133. 495
Glade Mountain 145 Grand Canyon 348
Glen Canyon Group 6. 32.42, 79, Grand Island Area 530

83, 122, 130, 140, 145, 149, 295
Grand View Dolomite 483
Glen Claims 523

Graneros Shale 25
Glen Gulch 525

Granite Butte Stock 490
Glorieta District 282

Granite Creek 456
Giorieta Sandstone 578

Granite Mountains 125, 194, 229,



GEOFORMATIONAL FEATURE

Granite Mountains 372, 456, 510.
519, 520, 538

Graniteville Granite 510
Grantley Harbor 452, 505

Grants Distnct |, 3, 36, 52.99.
123, 171, 493, 548, 550

Grants Mineral Belt 203, 545, 571.
573

Grape Creek Limestone Member 29
Gray Eagle Shear Zone 217
Graysill Mine 38

Great Bear Lake 440

Great Divide Basin 12, 19, 24,31,
108, 120, 235, 252, 274, 372

Great Plains 16, 136, 157, 223,
249, 499, 565

Great Salt Lake 378

Great Smoky Group 4

Great Valley 380

Great Western Mine 33

Green Monster Mine 264

Green Mountains 66, 235, 252, 538
Green River 41,75, 313

Green River Basin 12, 19, 31, 182,
203, 274, 406

Green River Desert 291
Green River District 130, 269, 303
Green River Formation 19,79, 103,
127, 136, 141, 207, 213, 235,
252, 274, 295, 450, 548
Green Vein Claims 299
Green Vein Mesa 502

Greenbrier Limestone 188

Greenhorn Limestonz 2526
Greensand Marl 129

Greenstone Creck 525

Greer Gulch 526

Grenville Scries 424

Greyson Shale 249

Grinnel Formation 511

Groman Formation 477

Gros Ventre Formation 252, 532
Guadalupe River 369, 564
Guadalupita District 462
Guernsey Formation 19, 134

Gulf of Alaska 448

Gulf of Mexico 366, 367. 368, 369
Gunnison Uphft &1

Gwalior Scries 409

Gvyvosum Spring Formation 252, 532

Gypsum Valley Anticline 3. 81.
111,192,225, 251. 319

Hack’s Mine 523
Halgaito Tongue 137, 548
Hampshire Formation 495
Hampton Shale 4. 27
Hanna Basin 12,19

Happy Jack Mine 49, 80. 164, 169,
172, 173. 174, 284. 411, 442, 530

Hard Pan Claims 299
Hardin Sandstone Member 574
Harney Peak Granite 511

Harrison Sandstone 16



GEOFORMATIONAL FEATURE

Hartville Formation 19, 530
Hartville Uplift 31, 134
Hastings Creek 500, 505
Hawk River 469

Hawks Crag Breccia 223

Hawthorn Formauon 198, 256, 430,

530

Haystack Mesa 493
Haystack Peak 481
Healdion Pool 128
Healdton Uplift 128

Heath Formation 249
Heebner Shale Member 128
Helderberg Group 355
Helen Claim 24)

Helena Dolomite 490, 511§

Hell Creek Formation '9, 26, 157
193, 206, 242, 245, 25/

Hemingford Group 15
Herderson Gneiss 4

Hennesscy Shale 128, 387

Henry Mountains 81, 130, 247, 292,

305, 509, 548
Herault Basin 8
Hercynian Granite 223
Hercynian Range 8
Hermit Shale 302

Hermoss [Formation 24, 79, 145,
269, 295, 297, 530, 548, 578

Hertz Claims 259
Hewitt Pool 128

Hixckory Sandstone Member 477
Hidden Creek Area 526
Higginsi ille Limestone Member 128
Highland Deposit 186
Highland Rim 133, 136, 574
Highland Sandstone 19
Highrock Creek Prospect 237
Hillside Mine 2il

Hinsdale Formation 429
Hinton Formation {88
Hcbson Fault 259

Hodzana Highlands 194
Hoffmeister Prospect 266
Hogback Monocline 247, 305
Hoh Formatior 124

Holiday Mesa 169

Holitna Basin 448

Holmes Guich 526

Honaker Limestone 4, 27
Honey Bee Claims 523
Honeycomb Hills 211
Honeycut Formation 477
Honolulu Volcanic Serics 329
Hope Creek 467,518
Hopewell Series 578

Hopi Buttes 60

Hom Channel 534

Hosta Tongue 247. 305
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Hosteen Nez Mining Company Deposits
523

Hot Shot Mine 38

Hot Springs Creek 463

Hot Spnings Dome 503

Hough Group 13

Houy Formation 136, 477

HT Buti: 142

Hualapai Indian Reservation 302
Hudson Highlands 232
Huefano Park 213

Hulett Creek Area 234, 389, 407
Hulett Sandstone Member 218
Humboldt River 478

Hunter Creek 229, 456

Hunts Mesa 97

Huta Deposit 181

Hyder Area 518

Hygrade Mine 347

Hyrum Dolomite Member 21
{berian Peninsula 8. {1

Idaho Batholith 329, 381, 481,
483, 510

Idaho Springs Area 126

Idaho Springs Formation 510, 511
Igloo Creek 452, 505

lles Formation 127

lliamna Lake 458, 531

Himaussaq Massif 9, 223

Illinois Basin 226

Imogere Ciaim 241
Independence Claim 523
Independence Rock 372
Indian Creek District 47, 184
Indian Group Prospect 467
Indian Meadows Formation 538
Indian Mountain 469

Indian Ocean 368

Indian Trail Form.tion 108
Ingle Creek 465

Inkom Formation 2I
Inter-River District 184
Intermediate Thrust Block 27

Inyan Kara Group 25, 66, 157, 218,
234,252, 263. 311, 470

Inyo Range 346

lone Formation 380

Iris and Natalia Claims 523
Iron Cap No. 10 Claim 246
Isabella Granodiorite 220
Jackfork Sandstone 339
Jackpile Mine 293, 520

Jackpile Ore-Bearing Bed 1, 121,
187, 255, 290

Jackson Canyon Prospects 237

Jackson Formation 157, 391, 41
411, 537, 551

Jagger Bend Limestone Member 29
Jakolof Bay 459, 531

Jamestown District 126, 530



GEOIFORMATIONAL FEATURE ™
Jawbone Corg:vmerate Member 510
Jeannette | Deposit 45

Jeannie Claims 231

Jefferson Limestone 483

Jefferson Vailey District 461

Jemez Springs District 402

Shiri Stale 409

Jim Kane Mine 523

Jim Ned Shale Member 29

Johnniec Formaticn 108, 512
Joi;nson Outlier 408

Johnson Prospect 33

Johnson Shale 539

Joyita Sandstone Member 447
Judith River Formation 26
Julesberg Basin 19

Julian Creek 453, 506

Jump Creek 456, 486

Junction Creek Sandstone 24, 145,
192, 214, 225, 496

Juniata Formation 495
Kachauik Creek 504
Kaffo Valley 223

Kaibab Limestone 118, 122, 207,
213, 264, 515

Kaibab Monocline 61
Kaibab Uplift 357

Kaimur Formation 409
Kaiparowits Region 61, 62, 8]
Kaipokok Bay 517

Kaiser Canyon Prospects 237

Kaiyuh Hills 194,518

Kanapolis State Lake 499

Kanawha Formation 444

Kandik Basin 448

Kaniksu Batholith 481

Kansas City Group 382

Kasna Creek Claims 458. 531

Karal!a Formation 448

Kawich Range 108

Kayenta Formation 24. 79. 117,
122, 130. 145. 149. 179. 183,
192. 269, 295. 297. 502. 548

Keg Caldera 151

Keg Mountains 151

Kelly Limestone 578

Kenai Peninsula 448, 459

Kenoran Pluton 513

Kergon Minc 220

Kern Mountains 481

Kern River Area 220

Kernvilie Series 220

Ketchikan District 205

Ketchum Creek 463

Kettle Creek 353

Kettle Falls Area 524

Khantaus Granite 336

Kiawa Mountain Formation 510, 512

Kilauea Volcano 329

Killamey Region 346




GEOFORMATIONAL FEATURE ’
K:mball Member 16
Kinderhook Series 249, 382
King Fish Prospect 237
Kings Mountain Belt 4. 198
Kinnikinic Quartzite 33, 482
Kirkland Soils 539

Kirtland Formation 204. 578
Kitten Claims 323

Kiwalik District 229, 456
Kiwalik River 456, 486
Klamath Mowitains 124
Klutina Distric: 354

Knob Hill Deposit (89
Knob Lick Granite 510
Knox Dolomite 27

Koley Black Area 137
Konawa Soils 539

Koolau Volcanic Series 329
Kootenai Formation 26
Kougarok Mountain 478
Kougarok River 473
Koyukuk Region 467
Koyukuk River 455, 469, 488, 518
Krivoy Rog Deposit 181
Kulthieth Formation 448
Kunduz Granite 336
Kushtaka Formation 448

Kuskokwim Highlands Region 453,
501, 506, 518

85

Kwiniuk River 504

La Plata Mountains 225

La Plata River 366

La Sal District 184

La Sal Mountains 130, 251

La Salle Creek Deposits 289. 547

La Ventana Mesa Arca 244

La Ventana Tongue 1S5. 244

La Veta Pass Area 126

Ladwig Arca 266

Lagarto Clay 371, 410, 537

Laguna Area 121. 255. 578

L.aguna District 36

LaHood Formation 5!0. 511

l.ake Clark 458. 531

Lake Meredith 499

Lakeland Soils 322

Laketown Dolomite 2. 33, 483

Lakota Formation 19, 157, 159,
193, 234, 241, 263. 273. 3il,
389. 411, 499. 530

Lance Creek 66

Lance Formation 19, 119, 127, 186,
200, 252, 274, 372

Landmark Gap Area 28
Laney Shale Member 274
Lansing Group 382
Laramie Basin 12, 19
Laramie Batholith 510

Laramie Formation 126, 207, 213,
479, 511




GEOFORMATIONAL FEATURE

Laramie Mountains 31, 66, 227,
400. 510

Las Vegas Areca 282
Lassen Sequence 275, 329, 419

Lassen Volcanic National Park 275,
329. 419

Last Chance Mine 524

Laurel Anticlinal Complex 226
Lawson Arca 126, 144, 530
Lawson Syncline 144
Leadyville District 126

Leadville Limestone 24, 79, 145,
192, 216, 295, 578

Leatham Formation 249
Lebanon Granite 346
Lee District 108

Lee Uto Prospect 2%
Leeds Sandstone 536
Lehigh River 482
Lemhi Range 33

Lemhi Valley District 461
Lena Claims 523

Leon Prospect 127
Leonard Scries 539
Lewis Hollow 14

Lewis Shale 5. 19, 127, 200, 204,
247, 252, 274, 372, 578

Linderman Lake Area Prospects 237

Linville Metadiabase 4

Lisbon Valley 169, 184, 203, 248,
294, 297, 348, 385, 548

Lisbon Valley Antkline 64, 153,
225

Little Medicine Bow River 400
Little Rockics District 509

Little Water Creek Watershed 386
Li‘tle Wild Horse Mesa 291

Little Willow Series 511
Livingston Coal Field 461

Llano Uplift 29, 124

Lockatong Formation 355
Lockhart Canyon 47, 164

Loco Pool 128

Lodgepole Area 245, 408
Lodgepole Limestone 21, 249
Lombard Coal Field 461

London Fault 216

Lone Mountain Doloriite 103
Lone Tree Claims 299, 402

Long Creek 525

Long Creek Limestone Member 539
Long Park Area 250, 411. 491, 546
Long Pinc Hills 245, 277

Longs Peak 510. 511

Lookout Schist 511

Loon Lake Batholith 196, 481
Lorraine Shale 5!3

Los Ochos Fauli 2i4

Los Ochos Mine 214

Lost Chicken Creek 465




GEOFORMATIONAL FEATURE

Lost Creek 317.372

Lost Creck Deposits 176

Lower Rewa Sandstone 409
Lucero Uplift 50, 171

Lucky Creck 525

Lucky Mc Mine 372

Lucky Strike Claims 274, 414, 523
Lucy Claim 241

Lrdlow Member 193, 243 245, 413
Lucders Limestone 29

Lukachukai Mountains SI. 76, 77.
164, 183, 251, 530

Luman No. | Coal Bed [4]

Lusk Dome 134

Lynn Claims 231

Mabel New Deposit 391

Maccrady Shale 495

Mackenzie River 366

Maclaren Glacier 146

Maclaren River 146

Madera Limestone 185, 578

Madison Limestone 79, 135, 193.
200. 203. 206. 219, 249, 252.
411.532

Madison Soils 322

Madison Valley District 461

Majuba Hill 211

Makkovik Area 517

Mancos Shale 1.3, 6. 24, 59, 79,
117,127, 145, 192, 214, 230,

247, 251, 251, 257, 295, 296,
303, 345, 347, 385, <47, 502,

Mancos Shale 545. 548, 578
Manitou Limestone 216
Mznkomen Formation 146
Manley Hot Springs 503
Mansficld Formation 129
Maquoketa Shale 382
Marble Falls Limestone 477
Marble Mountains 510
Marge Deposit 127
Margnac Mine 549
Marmaton Group 128, 382

Maroon Formation 18, 126, 157,
207,213

Marquette Synclinorium 17
Marsland Formation 16
Martinsburg Shale 129

Marysvale District 3. 78, 228,
283, 411. 530

Matanuska District 454

Matanuska Valley 448

Matinenda Formation 223, 513, 517
Mattfield Shale 539

Mauch Chunk Shale 188. 226. 233.
355. 482, 495

Mauna Loa Volcano 329
Maurice Member 532
Maury Formation 133. 574:
Max Patch Granite 4
Maybell Area 127

Mayoworth Area 70
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Mazatzal Quartzite 510, 512
McCarty Synchine 171
McCuliough Mountains 510
McDowell Mountains 151
McEirov Formation 391
Mcintush Formation 124
McKinley Creek 504

McLean Bay 460

McMillan Prospect 523
McNary Sand 199

McNei! Claims 458, 531
Maddicine Bow Mountains 125
Madicine Lake Highlands 329

Medicine Lodge Creek Valley
District 461

Medicine Peak Metaquartzite 511
Medicine Pole Hills 245. 408
Meekir Arca 126

Meceker Deposit 164

Mekong River 366

Melba Creck Bismuth Prospect 462
Mellan Mountain District 108
Meirosc Arca 524

Mendenhall Area 243

Mendenhail strip Mine 245, 413

Menefee Formation 5. 185, 204,
244. 247, 305, 578

Mesa Creek 250
Mesa Verde National Park 347

Mesa | 77, 251

Mesa 41 2 251 ;

Mesa § 77

Mesa 6 51

Mesaverde Group 5. 19.79. 81.
127. 161, 183, 185. 204, 207,
213, 227. 244,247, 251. 252, i
274, 282, 305. 356. 447, 450. }
468, 548, 578

Mescal Limestore 512

Meslen Coal-Bearing Member 295

Mesnard Quartzite 129, 513

Mi Vida Minc 64. 80. 153. it4.
172.530

M.chael Claim 523
Michaud Gravel 21
Michigamme Slate 513
Michigan hill District 126
Mid Atlantic Ridge 321
Midnight Creek 525
Midnight Mountain 478
Midnitc Minc 353, 524
Mike Doyie Prospect 126

Milk Creck Prospect 237

Miller Creek 503

Miller Hill Arca 127, 135. 200,
277

Miller House Area 463. 467, 518

Millet Claims 458, 531

%
]
j

Milligen Formation 33, 249, 483
Milliown Andesitc 108
Milton Dolomite 207, 212, 530

Minchumina Basin 448
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Mine Mountain District 108
Mineral Fork Tillite 511
Mineral Point Area 467
Minnelusa Sandstone 19, 249, 263
Minnewastc Limestone Member 19
Mint River 246
Miracle Mine 220
Mission Creek 460
Mississippi River 366, 371
Missoula Series 511
Missoula Valley District 461
Missouri River 366, 371
Missouri Senes 128
Mitten No. 2 Mine 147
Moab Anticline 55
Moab District 39, 130, 148, 184
Mobridge Member 25
Moccasin Limestone 495
Moe 14 Deposit 45
Moenkopi Formation 24, 32, 49, 63,
73. 79, 84, 90.92.97_ 117, 118,
122, 130, 137, 145, 147, 152,
155. 164, 173, 174, 179, 183,
262. 269. 284, 295, 357, 401
507, 514, 515, 530, 548, 578
Mohave Complex 510
Mojave Desert 423

Molas Formation 24, 79, 145, 192,
295, 578

Monitor Butte Member 122, 183,
502, 514

Monongahela Formation 226, 444,
495

Monotony Valley District 108
Monroe Creek Sandstone 16
Monte Cristo Limestone 108, 270
Montesano Formation 124
Montezuma Canyon 126. 184, 225
Montezuma Creek 225

Monticello District 3. 225
Monument Creek 525

Monument Hill District 236
Monument Mines 38. 137, 147, 357
Monument No. | Channel 147

Monument Uplift 40. 41. 60, 81.
114, 137, 160

Monument Valley 32, 40. 60. 84.
92, 137. 147, 169. 172, 183. 203,
269. 357. 530

Monument Valley District 3, 38.
130

Moore Creek 453. 506
Moose Creek 525
Moran Formation 29

Morrison Formation 1, 3.5. 6. 15,
19. 20. 24. 30. 37. 41.43_ 48,
51. 53, 56. 58. 59. 69. 70. 71,
72.76.77.79. 83. 86, 89, 95,
96. 99, '0S. 106. 110, 112, 113,
114, 114, ti6. 117, 118, 121,
126, '29. 130, 132, 135, 137,
140, i15. 148, 149, 154, 157,
164. 166, 168, 170. 171, 172,
177, 179, 180. 183. 184, 185.
187. 192, 200, 202, 203, 206,
207, 208, 213, 214, 224, 225,
227, 230, 224, 241, 247, 248,
250, 251, 252, 255, 257, 261,
265, 267, 268, 269, 271, 272,
276, 283, 289, 290, 291, 292,
293, 295, 296, 297, 303, 305,
306, 307, 308, 310, 313, 320,
365, 376, 385, 389, 390, 414,




.
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Morrnison Formation 430. 441. 450.
468. 491, 494, 496, 499. 502,
509, 515. 522. 529, 530. 532,
533. 535, 545, 546. 547 548.
550. 63,571,573, 578. 579

Mosquito Bay Avea 524

Mosquite “dck 216

Moss Bace Jdember 24, 85, 122, 130,

164, 248, 385, 414, 450, 502, 514
Mound City Channel 25
Mount Airy Granite 4
Mount Belknap Rhyolite 228
Mount Bross 216
Mount Burstall Granite 223
Mount Ellen 292
Mount Elisworth 292
Mount Eolus Granite 511
Mount Hclen 108
Mount Hiilers 292
Mount Hole Granodiorite 337, 346
Mount Holmes 292
Mount Lassen 377
Mount Lincoln 216
Mount Michelson Area 455, 487
Mount Pennell 292
Mount Pisgah 482

Mount Pleasant Red Shale Member
233

Mount Rogers Volcanic Group 4, 495

Mount Rosa Granite 5]1
Mount Scott Lavas 3134

Mount Spokane 196, 489, 524

Mount Thompson 217
Mount Whitnev 346

Mowry Shale 26. 132, 135, 139.
200, 227, 252, 532

Mrak No. 2 Minc 390

Muddy Creck Formation 423
Muddy Sandstone Member 532
Munchberg Gneiss Massif 352
Muncie Creek Shale Member 128
Munger Granite 510

Muran Deposit 181

Murphy Marbic 4

Mutual Formation 21, 511
My Creek 466

Mystery Creek 526

Nabesna ’istrict 467. 518
Nacimiento Group 578
Nacimiento Mountains 257
Nantahala Slate 4
Narragansett Bay 368

Nash Car Area 507

Nash Formation 511
Nashville Basin 136, 574
Nashville Dome 226

Nation Area 460

Nation River Formation 460

Navajo Indian Reservation 60, 84,
112, 137, 147, 247

Navajo Mountain 40

Navajo Sandstone 15,24, 79, 117,
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Navajo Sandstone 118, 122, i30,
145, 149, I79. 182, 192, 203,
207. 213, 251, 209. 295, 297,
502, 548

Neches River 564

Needle Mountain Group 519

Negaunee Iron-Formation 17, 513

Nelchina Arca 518

Nemaha Anticline 382

Neuse River 4

Neva Limestone 539

Nevada Formation 108

New River Formation 444

New York Mountain 216

Newark Group 157, 495

Newcastle Sandstone 26

Newland Limestone 511

Newman Limestone 88

Nigger Shaft 266

Nile River 366

Niobrara Formation 25, 26. 86.
135, 139. 193, 200, 227, 499

Nixon Fork District 526
Nizina District 454
Nolichucky Shale 27
Nome Group 478
Nonesuch Shale 207, 208
Nopah Formation 108
Norfolk Soils 322

Norge Soils 539

North Canadian River 128

North Cave Hills 245
North Fork Area 524
North Homn Formation 295, 548

North Park Formation 135, 157,
252,273, 274,271

North Platte River 499
North Point Channel 534
North Slope 448

North Star Mine 266
North State Mountain 216
North Wash District 509
Norton Bay 504

Norton Sound 500, 505
Norwich-Plutus Mine 524
Notch Mines 164
Nottely Quartzite 4
Nounan Dolomite 2I
Nueces River 369. 564

Nugget Sandstone 19. 22, 132, 135.
200, 252

Oak Spring District 108

Oakville Sandstone 203, 258, 259,
371. 373. 410. 537

Oatman Creck Granite 477
Obsidian Cliff 275

Ocala Limestone 256. 375
Ococe Series 4. 495

Ogallala Formation 16, 19, 193,
258, 277, 372. 499

Ojo Alamo Sandstone 185, 578
Oka Deposit 181
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Okpilak River 455

Old Leyden Coal Mine 126
Oliverian Plutonic Series 346
Olusiee Creck 256

Olympic Mountains [29
Ontario Series 189

Ophelia Claim 241

Ophir Creek Watershed 386
Orange Hill 467

Orderville Guich 231

Organ Rock Tongue 47, 514, 548
Orient Aiea 524

JUriskany Formation 129
Orphan Claim 523

Ortega Quartzite 510,512, 578
Ortiz Mountain 481

Osburn Fault 219

Oswego Sandstone 129
Ottawa Limestone 343

Otter Creek 501, 506

Otter Formation 249
OQuachita Fold Belt 226
Ouachita Mountains 371
Ouray Limestone 79. 145, 192, 295
Outlaw Mesa 96, 491

Owl Creek Arca Prospects 237

Owl Creek Mountains 31, 66, 57,
125. 510, 532, 538

Owl Rock Member 183

Oyler Mine 438

Ozark Dome 371

Pacific Ocean 366. 368. 378 >
Packsaddle Schist 477

Fahrump Series 510, 512

Paigeite Claim 246

Paint Creek Faults 226
Paintbrush Tuff 108

Palabora Deposit 181, 223
Palangana Salt Dome 258. 3%1. 551
Palmer Gneiss 17

Pamlico Shoreline 256

Panaca Formation 156

Panchet Series 409

Panhandle Gas Field 131, 499
Panhandle Lime 131

Panna Shale 409

Panther Valiey Synclinc 157
Papoose Volcanics 21

Par Sandstone 409

Paradox Basin 24, 81. 111, 150.
192, 225, 250, 251, 303

Paradox Formation 24,39, 79, 1II,
145, 192, 295

Parana River 366

Park Range 31

Parkwood Formation 226
Parting Quartzite Member 216
Pastura District 407

Patterson Creek 4. ), 486
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Patterson Lake Area Prospects 237 Piceance Basin 81

Paunsugunt Fault 61 Pictograph Claim 241

Paunsugunt Plateau 62 Pictured Chiffs Sandstone 5. 204,
247, 305. 578

Pay Day Claims 299
Picuris Basalts 578
Payette Formation 23
Piedmont Province 4. 198, 233. 322
Payoff Sand 535
Picgan Group 511
Peace River ', 229 256, 456,
519, 521 Pierre Shale 19, 25, 86. 136. 193:
249, 263. 479. 499_ 551
Peacock Mountains 510
Pikes Peak Batholith 510
Peanut Mine 37, 414
Pikes Peak Granite 511
Pecos River 564
Pilar Phyllite Member 512
Pedro Mountains 66
Pillar Bluff Limestone 477
Peedee Formation 4
Pinal Schist 512
Peeples Valley Mine 523
Pine Creck Area Prospects 237
Peerless Formation 216
Pine Mountain Overthrust 226
Pekin Formation 4
Pinkerton Trail Limestone 79
Pellisier Granite 346
Pinnacle Block 27
Pennington Shale 188, 226, 495
Pintada District 402
Penokean Pluton 513
Pioneer Shale 143
Perron Claim 524
Piritoso Reef 223
Petaca Schist 512
Pish River 478
Peterson Limestone 22, 35 .
Placerville District 126
Petrified Forest Arca 523
Platte Gulch 216
Petrified Forest Member 24, 183
Pleasanton Formation 382
Pettaquamscutt River 368
Pocahontas Basin 226
Phi Kappa Formation 249
Pocahontas Formation 444
Phillips Mine 232
Pocatello Formation 21
Phosphor'a Formation 19, 132, 136,
181, 207, 208, 223, 252, 271, Pocatello Range 21
383, 530, 532
Pocono Formation 2, 129, 226, 233,
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Pocono Formation 355, 495
Pogonip Group 108

Point Astley District 518
Point Colpoys 518

Point Lookout Sandstone 5. 185,
204, 244, 247, 305. 578

Poison Basin 103, 127, 182, 252,
530

Poison Buttes 103
Poison Canyon 248, 251, 277
Poison Canyon Mine 251

Poison Canyon Sandstone 1. 30,
140, 290

Polar Mesa 43, 535

Poleo Sandstone Lentil 402
Pollock Formation 25

Pony Express Limestone Member 496
Pony Series 511

Poorman Creek 525

Poorman District 525

Popo Agie Member 538
Popotosa Formation 578
Porcupine River 201

Port Clarence Limestone 246, 478
Port Soils 539

Portage Creek 463, 504

Porters Creek Clay 327

Portland Arkose 129

Potosi Volcanic Group 429

Potsdam Sandstone 424

Pottsville Formation 157, 178,
188. 207. 213, 226, 233, 355,
444 482, 495

Poul Creek Formation 448

Powder River Basin 12. 15, 19, 31,
44, 45, 46. 66, 87, 88, 100, 119,
120, 123, 186, 203, 236, 239,
252, 273, 277. 372, 389, 390.
393, 406. 470, 538

Powderhorn District 199

Prairie Bluff Chalk 327

Prairie Divide Area 126

Preuss Sandstone 22

Price River Formation 295, 548

Price Sandstone 495

Prichard Slate 249

Prickly Pear Valley 461

Prince William Sound 448, 5i8

Princetor Sandstone (88

Pryor Mountains 31, 206, 219

Puddle Springs Arkose Member 20,
132

Pueblo Formation 29
Puget Group 124

Pumpkin Buttes 87, 88, 100, 236.
252,21

Pumpkin Buttes Area 45, 66, 157.
239, 273, 470, 530

Pumpkin Point 474
Pungo River Formation 4
Purcell Mountain 469
Purdy’s Claim 465

Purgatoire Formation 6
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Purple Paint Claim {53
Putnam Formation 29
Puzzle Creek 526
Quartermaster Formation 499
Quartz Creck 229, 456. 520
Quartz Hill Area 126
Queen City District 108
Quimper Sandstone [24
Quirke Group 13
Rabbit Lake Deposit 81, 517
Raider Creek Prospect 237
Rainbow Mountain 146
Rainy Creek 146
Ralston Buttes Area $§30
Ralston Creek Arca 126, 266
Rampart District 503
Ramshorn Slate 249. 433
Randsburg District 530
Ranstad Arca 181
Rattlesnake Hills 138, 538
Ravalli Group 219. 5i1
Rawlins Ash Bed 16
Reager Ash Bed 16
Reamsvilie Ash Bed 16
Recapture Member 5, 6, 30, 83,
110, 117, 121, 140. 154, 179,
183, 224, 225, 255, 290. 450.
496. 578
Red Bluff Prospect 298

Red Creek Canyon 34

Y

9S

Red Creek Quartzue 34

Red Desert 141, 252,273 317,
372.430. 472

Red Fox Mine Area 529
Red Hills Prospect 523

Red Mountain 459, 531

Red Mountain District 126
Red Pine Shale 511

Red River 29, 128, 564

Red Rock Rhyolite 510, 52
Redonda Formation 202
Redwall Limestone 79

R :ed Dolomite 108. 512
Retort Phosphatic Shale Mcember
Reva Gap 245, 413

Reveille Range 108

Rhodc Island Sound 168

Richardson Basin 184

Rico Formation 24, 79, 145, 192,

26, 297, 548, 574
Ridenour Mine 302
Ricrdon Formation 26
Rifle Creck 59
Rifle Deposit 15, 59
Rifle District 3
Riley Formation 477
Rinconada Schist Member 512
Ringling Basin 128
Rio Grande Graben Belt 50

Rio Grande River 369. 564

136
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Ripley Formation 327

River Tessin 352

Roach Lake Basin 475
Roanoke River 4

Roberts Mountains Formation 108
Raberts Victor Mine 35%
Roblar Leucogranite 346
Robles Spring Deposit 523
Roc Creek Deposits 289, 547
Roca Shale 539

Rock Creek 456, 467

Rock Springs Formation 19
Raock Springs Uplift 31, 274

Kocky Mountains 11, 126, 222, 223,
9. 499

Romanzof Mouatains 455, 487, 488
Rome Formation 4. 495
Rosa Minc 253
Rosamond District 530
Rosamond Prospect 104
F.se Dome S5

Ross Sea 366

Rossing Deposit 181
Roughtop Mountain 503
Royse Claim 524

Rube Creek 456, 519
Ruby Creek 525, 526
Ruby L¥strict 525

Ruby Range 48i

Rush Springs Sandstone 371

Russian Mountains 518

Rustler Claims 524

Rvan Sandstone 128

R.ye Creck 455, 488

Ryegate District 461

Sabine River 564

Saddle Creek Limestone Member 29

Saddle Mountain Creek 387

Sage Plain 160, 225, 491

Salmon Bay 518

Salmon River 483

Salt Hollow 128

Sait Lake Formation 23. 530

Salt Valley Anticline 43. 296

Salt Wash Membezr S, 6, [5. 20, 24,
37,41, 43, 51,53, 76, 77. 89,
95.96. 106. 110. 112, 113, 114,
115, 116, 117, 126, 129. 130,
137, 145, 148, 166, 170, 172,
179, 180, 183, 192, 225, 230,
250, 251, 27§, 272, 283, 291,
295, 296. 306, 307, 308, 376,
390, 414. 450, 491, 496. 502.
509, 515. 522, 529, 535, 546,
548, 578

Salyer Formation 108

San Acacia District 402

San Andres Limestone 251, 402,
447, 545, 578

San Antonio River 369, 564
San Jacinto River 564
San Jose Formation 185, 578

San Juan Basin 1, 5, 30, 60, 65,
81, 83, 121, 204, 225, 247, 248,
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San Juan Basin 251, 305, 496. 573.
578

San Juan Mountains 126, 225. 510

San Juan River 225

San Luis Valley 430

San Marcos Gabbro 346

San Miguel River 546

San Miguel Syncline 250

San Rafael Group 1. 6. 79, 83,
110. 117, 130, 140. 145, 149,
225, 295

San Rafael Swell 3, 41, 80. 81,
85, 107, 130, 162. 164, 172, 248,
269. 285, 402, 414, 435, 502,
530, 548

Sand Canyon Member 16

Sand Hills 322

Sand Wash Basin 31, 182, 203

Sandia Formation 512, 578

Sanford Dam 499

Sanford Formation 4

Sangre de Cristo Formation 101,
157. 202, 402

Sangre de Cristo Mountains 481,
510

Sanostee Area 164

Santa Anna Shale Member 29
Santa Fe Basin 375

Santa Fe Formation 356, 450, 578
Sama Rosa Sandstone 202, 402
Sappington Sandstone Member 249
Saratoga Basin 277

Saturday Mountain Formation 33,

T

-ri

Saturday Mountain Formation 249,

483

Saucer Basin 250
Sawatch Mountains 510
Sawatch Quartzite 216
Sawtooth Formation 26
Scholle District 402

School Section Deposits 45
Schwartzwalder Mine 266
Scout Mountain Member 21
Section 36 Prospect 127
Sedwick Limestone Member 29
Sego Sandstone 295, 548
Selawik Basin 448

Selawik Hills Pluton 194
Selma Group 327

Seminoe Mountains 125, 510
Senora Formation 128
Senorita Canyon 347

Sentinel Butte Area 142
Sentincl Butte Member 142, 245
Sentinel Prospect 33
September Mom Prospect 127
Sequatchie Anticline 226
Sequatchie Valley 133, 136
Serpentine River 478

Seven Mile Canyon 55, 442
Seventymile River 460

Seward Peninsula 194, 205, 229,
246, 448, 452, 456, 478, 486,
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Seward Peninsula 500. S04, 505. Siebert Tuff 156,423
518, 519. 520, 521
Sierra Madre Mountains 135
Shady Dolomite 4, 27
Sierra Nevada Batholith 220, 329,

Shap Granite 4!7 337. 350. 380. 429. 510
Sharon Springs Member 136, 249, Sierra Nevada Mounrains 565
499

Sierra Nevada Range 346, 481
Snawnee Group 382

Silent Canyon Caldera 108
Sheep Creck Formation 16

Silver Bell Stock 490
Sheldon Game Refuge 240

Silver Bow Dastrict 46!
Sherman Granite 511

Silver Cliff Mine 134
Sherman Pass Area 524

Silver Creek Prospect 467
Shinarump Member 5, 20, 32, 37,

38.40. 41, 48, 49, 56. 60, 63, Silver King Mine 253

73. 79. 84, 90,92. 97,109, 117,

122, 130, 137, 147, 152, 155, Silver Mine Granite 510

164, 168, 169, 172, 173, 174,

179, 183, 207, 210, 213, 247, Silver Peak Mountains 238
261, 262, 268, 269. 271, 276.

284, 285, 292, 295, 305, 357, Silver Plume District 126
376. 402. 411, 438, 450, 507.

$14, 515. 516. 522, 530. 534, Silver Plume Granite 457, 511
547, 548, 579

Silver Point Claim 316
Shinarump Mines 55, 342

Silver Reef 98. 155, 316, 474, 536
Shingle Hills Formation 477

Silver Reef Sandstone Member 82,

Shiprock Mountains 530 155

Shirley Basin 12, 15, 19, 36, 120, Silverbow District 108
123, 139. 187, 203, 227, 253,
365, 372, 374, 390. 393, 400, Simpson Group 129, 382
406, 415

Sinbad Limestone Member 269
Shirley May Mine 1§

Sinbad Valley 81
Shirley Mine 411

Singer Mir.- 264
Shirlsy Mountains 227, 252, 400,

510 Singhbhum Belt 223
Short Creek 525 Sioux Quanzite 129, 513
Shorty Claims 523 Sittampundi Complex 352
Shoup Area 524 Skaergaard Intrusion 379

Siamo Slate 17, 513 Skull Creek Anticline 247, 305




GEOFORMATIONAL FEATURE

Skull Creek Area 126. 303

Skuil Creek Shale 25. 26. 218.
234. 389

Skylhine Mine 38
Slabtown Granite 510
Slana District 467. 518
Sleepy Hollow 14

Slick Rock District 3. 24, 145,
192, 225, 390. 393

Slick Rock Member 24

Shim Buttes 243, 245, 254, 413
Small Frv Claim 153
Smthwick Shale 477

Smoke Creek Desert Basin 475
Smoky Hill Chalk Member 499
Smoky Hill Valley 277

Snake River Group 33

Snow Claim 274

Snowbird Group 4

Solomon Creek 525

Sophia Mine 358

South Cave Hills 245

South Fork Claims 299

South Fork of Quartz Creek 456

South Fork of the Koyukuk River

455
South Platte Formation 499

South Platte River 479

Southern California Batholith 329,

346, 421, 429, 510
Sparta Sand 327

Spence Shale Member 249
Spencer Formation 124

Spergen Formation 94, 207. 208.
212,530

Split-Rock Slate 19. 138. 372
Spokane Hills 219

Spokane Indian Reservation 524
Spokane Molybdenum Mine 524
Spokane Shale 249. 511
Spotted Range 108
Spottedtail Member 16
Spring Canvon 347

Spring Canyon Mine 347
Spring Creek 456

Spring Creek Mcesa 250
Spring Mountains 108, 264
Spruce Creek 525

Spud Patch Area 522

St. Francis Mountains 371
St. Kevin District 126

St. Lawrence River 366

St. Peter Sandstone 129

St. Peters Dome 510

St. Regis Formation 219

St. Vrain Batholith 510, 511
Stanley Basin 483

Stanley Shale 129

Stark Lake 460

Starks Salt Dome 190
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Starlight Formation 2i
Steamboat Canyon Prospects 237
Steele Shale 19, 135, 200, 227
Steinhatchee River Valley 256
Stemple Pass 490

Step Mesa 77

Sterling Batholith 337

Stillwater Formation 128, 448, 511
Stirling Quartzite 108

Stockton Fermation 207, 213, 233,
355

Stockwether Limestone Member 29
Stonchouse Creck 465
Stones Switch Sandstone Member 391
Stonewall Formation 337
Stonewall Mountain 108
Stout Creek Rhyolite 510
Straight Creek 525
Stribling Formation 477
Stroubles Formation 495
Stump Sandstone 22, 35
Submarine Creek 526
Sugarloafl Mountain 217
Sugarloaf Quartz Latite 511
Sullivan Creex 503
Sulphur Bend 460
Summerville Formation 5, 6, 24,
65, 79, 83, 106, 117, 121, 130,
140, 145, 149, 192, 225, 230,
231, 251, 257, 269, 271, 290.

295, 297, 496, 502, 515, 530,
535, 546, 548, 578

Summit Mine 523
Sumner Group 539
Sun Mountain 469
Sunbeam Fonnation 21
Sunbury Shale 430

Sundance Formation 19. 70, 132,
135. 200. 206. 218. 252. 273. 532

Sunset Creck 452. 505
Sunset District 126

Supai Formation 118, 302
Superior-Rare Metals Deposit 391
Sur Series 512

Sure Fire Claims 523
Surprise Claims 524
Susitna Lowland 448
Suwannee Limestone 256
Swan Peak Formation 249
Swanson Creek 452, S05
Swauger Quartzite 33

Sweepstakes Creek Area 229, 456,
519

Sweetwater Arch 31, 120, 227, 277
Sweetwater Member 511

Swift Formation 26

Swift Run Formation 495

Switch Creek 463

Table Mountain 245, 264
Tahkandit Limestone 460

Taku Harbor District 518

Talkeetna Mountains 454, 527
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Tallahatchie River Watershed 327

Tallahatta Formation 327

Talpa Limestone Member 29

Tamarack Creek 525

Tanana River Lowlands 448

Tanyard Formation 477

Tapeats Sandstone 510

Tar River 4

Tatonduk River 460

Tava Valley 409

Teapot Sandstone Member 19

Tecolote District 282, 402

Tecumseh Sandstone 316, 536

Telegraph Creek Member 26

Teiler Soils 539

Temple Mountain 41, 62, 85, 107,
162, 164. 168, 169, 172, 248,
269. 285. 376, 402, 414, 502. 530

Ten Mile Formation 513

Tensleep Sandstone 135, 200, 206,
252, 532

Tepee Trail Formation 67, 203

Tesla Formation 380

Teton Prospect 127

Texas Coastal Plain 12, 13, 123,
222, 223, 37}, 373, 391, 410,
537, 551, 565

Texas Creek Batholith 510

Thermopolis Shale 68, 132, 135,
227, 252, 532

Thirsty Canyon Tuff 108

Thomas Caldera 151

Thomas Distnct 3

Themas Range 151, 209. 211

Thompson Canyon 347

Thompson Claims 458, 531

Thompsons Area 230

Thompsons Distzict 303

Three Forks Shale 33

Three Sisters Prospect 127

Thrifty Formation 29

Tiawah Limestone Member 128

Tidewater Region 4

Tiffin Mine 264

Timber Mountain 108

Tin Mersor Basin 22

Tindir Group 261, 360

Tippipah Limestone 108

Tishomingo Granite 334

Titus Canyon Formation 108

Tobin Creek 455. 488

Tocito Dome 496

Todilto Limestone 3. 5. 52, 54,
65. 80, 83.99. 117, 121. 140,
164, 171, 172, 185, 203. 207,
208, 210, 212, 251, 257, 269.
271, 276, 290, 293, 450. 496,
530, 578

Tofty Gulch 503

Tofty Tin Belt 503

Togo Formation 196, 353

Tokun Formation 448

Tolicha District 108
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Tolovana Limestone 462, 503
Tolovana Mine 462

Tongue River Member 142, 193, 245
Topsy Formation 448

Tordillo Hill 391

Toreva Formation 118, 183, 247,
305

Toroweap Formation 269
Torrey Distnct 402
Tourmaline No. 2 Claim 246
Town Mountain Granite 477
Townsend Valley Distnct 461
Trachyte District 509

Trail Creek 525

Trail Creek Coal Field 461
Transvaal Formation 223
Trappmans District 108
Travis Peak Formation 477
Tres Piedras Granite 512
Trinity Group 29. 128
Trinity River 369, 564
Trivoli Sandstone 129
Tropic Shale 231

Tropico Group 104, 157
Troublesome Formation 86
Trout Creck Augen Gneiss 511
Trout Creck Pass 126
Truckee Formation 354

Trujillo Formation 203

Tubutulik River 504

Tusas Granite 578
Tuscaloosa Formation 4, 495
Tuscarora Sandstone 129, 495
Tuscher Formation 7. 548
Tusquitee Quartzite 4

Twin Creck Limestone 22
Twin Peak Formation 477
Two Prong Mesa 77

Tyee Sandstone 124, 339. 416
Tygee Sandstone 22,35
Tyuya B.juyun Deposit 18]

Uinta Basin 39, 81, 207. 213. 274,
54

Uinta Formation 274, 450. 530
Uinta Mountains 31, 34

Umpqua Formation 124. 339_ 416
Uncompahgre District 126
Uncompahgre Formation 510, 511

Uncompahgre Platcau 43.81. 111,
130, 166. 250, 306, 307. 308

Unicoi Formation 4. 27, 495
Union Pacific Prospect 266
Unkpapa Sandstone 19
Upper Ruby River District 461
Uraniumaire Deposit 189
Uravan District 3. 250, 529. 546
Uravan Mineral Belt 15,24, 37,
58, 192, 203, 225, 390, 522, 529.
530, 548

Ute Mountain 494
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Uteland Copper Mine 274
Utopia Creek Placer Mine 469
Vadito For.nation 510, 512
Valdez District 454

Valentine Member 16

Valera Shaic Member 29
Vallecito Conglomerate 510, 511
Vallecitos Rhyolite 512, 578
Valles Mountains 329

Valley and Ridge Province 27.233
Valley Spning Gneiss 477
Valleytown Formation 4

Van Hill Claims 523

Vanoss Formation 128

Vanoss Soils 539

Ventersdorp System 13, 223
Verdigris Limestone Member 128
V:ndhyan Deposit 409

Viola Limestone 382

Virgin Anticline 82, 316, 474, 536
Virgin Creck Member 25

Virgin No. 3 Mine 414

Virgin Valley 156, 240

Vitro Mine 411

Voss Shale Member 29

Vulcan Creek 504

Wabaunsee Group 382
Waccamaw Formation 4

Wade Creek 465, 467

Wagon Bed Formation 19, 132, 138,
139

Wahmonie Formation 108

Walden Creek Group 4

Waldrip Shale Member 29

Walker Basin 475

Walker Fork 467

Walker River 475

Wallace Formation 511

Wanakah Formation 496

Ward Distnct 126

Warner Mountains 237

Warren Peak Area Prospests 237

Warrior Basin 226

Wasatch Formation 15,19, 2¢_ 34,
45, 46. 66, 79, 87. 88. 100, 103.
119, 120, 127, 141. 157 182,
186. 187, 200, 206, 207, 212,
235, 236. 239, 252, 273. 274,
271, 295. 318. 372. 390, 406,
411, 468, 530. 548

Wasatch Platcau M7

Washakic Basin 12. 19, 31, 182,
252, 252, 274, 211

Washington Batholith 510
Wasilla District 454

Wassuk Range 481\

Waterhole Claims 524
Waterpocket Monocline 61
Watts Creck Shale Member 29
Wayan Formation 22, 35
Weber Quartzite 382

Wedding Bell Mines 251
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Weisneir Ouanaite 495

Wellington District 108

Wellington Formation 128, 387, 539

Wells Formation 21

Wepo Formation 183

Westwater Canyon Member |, 5, 6,
30, 83, 110, 117, 121, 140, 179,
183, 224, 220+ 251, 255. 257.
290, 293, 385, 450, 496, 550, 578

Wet Mountams 215. 510

Weverton Quartzite 495

Whalen Mine 526

Wheeler Creek Pluton 194

Whiriwind Mine 38

Whisthiag Gulkch 526

White Bloth Spring District 198

Wkite Canyon 49, 80, 109, 162.
164, 169, 173, 174, 184, 269,
284, 442, 5)4

White Canyon District 3, 130, 172,
507, 516, 522, 530

White Cloud Deposit 189
White King Mines 189, 358
White Mountain Batholith 337

White Mountain Plutonic-Volcanic
Series 429

White Mountains 346, 371

White Oak Property 523

White Rim Sandstone Member 515

White River Badlands 93, 277

White River Group 19, 45, 66, 70,
88. 100, 119, 138, 139, 157, 186,

206, 227, 236, 239, 243, 245,
252, 254, 273, 277, 372, 400,

White River Group 430. 499, 55J
White River Uplift 31

White Star Prospect 127
Whitebird Prospect 33
Whitehorse Sandstone 129, 499
Whitewood Limestone 193
Whitmore Canyon 347

Whitsett Formation 203. 258, 259.
391, 537

Wichita Group 29, 128, 131

Wichita Mountains 128, 387

Wickiup Claims 299

Wickiup Creek Watershed 386

Wilberns Formation 477

Wilbert Mine 33

Wilcox Group 327

Williams Fork Formation 127

Williston Basin 31

Willow Creek 525

Witlow Creek Mining District 527

Wilson Creek 466 '

Wilsons District 108

Wind River Basin 12, 19. 31, 54,
67. 120, 138, 248, 252, 273, 530,
532, 538

Wind River Formation 3, 15, 20,
66, 68, 132, 138, 139, 157, 203,
227, 252, 2717, 363, 372, 374,
400, 406, 411, 532, 538

Wind River Range 125, 538

Window Rock Gap 347

Wingate Sandstone 5. 24, 42, 79,
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Wingate Sandstone 83, 117, 122,
130. 140. 145. 149, 179, 192,
251, 269. 285, 295. 297, 385,
102. 502, 514, 548, 578

Winnemucca Lake Basin 475

Winnipeg Formation 249

Winter Clove 14

Wiseman District 455, 488

Witwatersrand System 13, 223

Wolf Creek 460

Wolfcamp Formation 539

Wollaston Lake Beit 517

Wolsey Stiale 249

Wonder Vcein 534

Wood Canyon Formation 108

Wood Mine 426

Wood River Formation 483

Woodford Chert 53, 128, 136, 207.
208, 212

Woodrow Mine 550

Woodson Mountain Granodiorite 337,
M6

Woolcy Claims 523

Wrangell Mountains 454

Wreford Limestone 539

Wyman Formation 108, 512
Wyoming Basins 12, 222, 385, 565
Yakataga Arca 448, 528

Yakutat Group 448

Yale Point Sandstone 183

Yangtze River 366

Yankee Hill District 126

Yates Formation 202

Yavapai Senies 512

Yeelirric Deposit 181

Yegua Formation 391

Yegua River 369

Yellow Canary Uranium Deposit 34
Yellow Cat Area 230

Yellow Jacket Mine 38

Yellowpine Limestone Member 270
Yellowstone National Park 275
Yeilowstone Platcau 19

Yeso Formation 235, 447, 578
York Tir: Dastrict 518

Yorktown Formation 4

Yucca Flat 108

Yukon Region 448, 453, 501. 506.
518

Yukon River 460
Zabriskie Quartzite 108
Zane Hills Pluton 194, 469
Zaneis Soils 539

Zech Formation 477

Zuni Mountains 30, 402

Zuni Uplift 1. 60. 81, 83, 91. 99,
140. 171, 251, 548

4B Minc 251



TAXONOMIC NAME INDEX
ABIES CONCOLOR 514

ABRONIA ANGUSTIFOLIA 450
ANOGRA GYPSOPHILA 450
ARAUCARIOXYLON sp. 414

ASTER VENUSTUS 515

ASTRAGALUS ALLOCHROUS 450
ASTRAGALUS PATTERSONI 450, 515
CLADONIA sp. 322

CRYPTANTHA FULVOCANESCENS 450
DESULFOVIBRIO sp. 20, 120
DITHYRAEA WISLIZENI 450
ERIOGONUM ROTUNDIFOLIUM 450
JUNIPERLUS COMMUNIS 514

LEPIDIUM MONTANUM 450

37

MENTZELI sp. 450

OENOTHERA sp. 450

ORYZOPSIS HYMENOIDES 450
PINUS CEMBROIDES var. EDULIS 514

PINUS PONDEROSA var. SCOPULORUM
514

PSEUDOTSUGA TAXIFOLIA 514
SPOROBOLUS GIGANTEUS 450
STANLEYA PINNATA 515
STREPTANTHUS sp. 450
THIOBACILLUS FERROOXIDANS 20, 120
THIOBACILLUS sp. 20
THIOBACILLUS THIOOXIDANS 20
THIOBACILLUS THIOPARUS 20



