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URANIUM IN THE GAS HILLS AREA,
FREMONT AND NATRONA COUNTIES, WYOMING
A PRELIMINARY REPORT

By J. D. Love
ABSTRACT

Uranium minerals have been discovered in the Wind River formation
of early Focene age, strata of middle and late Eocene age, and the
Trermopolis shale of early Cretaceous age in the Gas Hills area of central
Wvoming. The localities of uranium mineralization were found independ-
ently by prospectors and by geologists of the Geological Survey: geologists
of the Atomic Energy Commission have examined some of the deposits.

The aranium mirerals are concentrated in clayey and conglomeratic
sandstone and 'r carbonaceous shale. A sample of sandstone from the
W:ind River formation contained 1. 87 percent uranium and a sample of
carbonaceous srale from the Wird River formation contained 0. 062 percent
‘uranium. A sa.'mple of sandstone from the sequence o: middle and late
Eocene age contained 0. 078 percent uranium. A sample from the
Thermopolis shale directly overlain by tte Wind River formation contained
0.041 percent uranium.

The uranium occurs chiefly in the form of a greenish-yellow bighly
fluorescent mineral tentatively identified as uranospinite, Ca(UO,),(AsO,);

. 8-12H,0.



Eight localities were examined and sampled. There are not sufficient
data to make even rough estimates of tonnage and grade of the occurrences.
The approximate boundaries of the area of above-normal radioactivity have
not been determined, although areal reconnaissance has indicated a number
of localities other than those described here where additional investigation

is warranted.
.NTRODUCTION

The Cas Hills area is located in eastern Fremont and western
Natrona Counties, central Wyo. /see fig. 1). The area was examined in
reconnaissanceé in 1951, using a Geiger counter. Because of the geologically
favorable setting, it was re -examined with a scintillation counter in
September 1953, Witk this instrument, abnormally high background
rad:arion was noted througtout many square miles. Localities were found
with sufficient radioactivity that samples were taken for chemical analysis.
Also in September 1953, Mr. Neil McNeic of Riverton, Wyo., discovered
radioactive sandstt:;ne in sec., 22, T. 33 N., R. 90 W. (Loc. 7 of this
reportj. Mr. McNeic informed geologists of the Atomic Energy Commission,
who spent several days sampling and examining the deposits at localities
7 and 8 {fig. 1). Early in October, 1953, Jenkins and Hand, gonsulting
geologists, Casper, Wyo., used airborne scintillation-detecting equipment
and located several anomalies 5 miles southwest of Mr. McNeic's discovery.

During October 1953, many claims were staked by private individuals and
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companies in the area shown in figure 1, and the area is being prospected

as the weather permits,

N. M. Denson and the writer examined and sampled many of the
deposits. Analyses made by the Denver Laboratory, U. S. Geological
Survey are shown in table 1.

Stratigraphic and structural studies of the Wind River Basin
including the CGas Hills, have been in progress by the U. S. Geological
Survev sinie 1944, Tre following publications contain data on rocks in
the Gias H'ils area:

Love, ‘. D., Thompson. R. M.. and others. 1945, Stratigraphic sections
and ttickness maps of Lower Cretaceous and non-marine Jurassic
rocks of central Wyoming: U. S. Geol. Survey Oil and Gas Chart 13,

Love, ', D., Tourtelot, H, A.. and others, 1945, Stratigraphic sections
and th:ckness maps of Jurassic rocks in central Wyoming: U. S,
Ceol, Survev O:1 and Gas Chart 14,

Love. /. D.. 'oknson, C. O., and others, 1945, Stratigrapbic sections
and ttickne <= maps of Triassic rocks in central Wyoming: U, S,

Ceol. Survey Oil and CGas Chart 17,

Love, !. D., Tourtelot, H. A., and others, 1947, Stratigraphic sections
of Mesozoic rocks in central Wyoming: Wyo. Geol. Survey Bull 38,

Thompson, R. M., Love, J. D., and Tourtelot, H. A., 1949, Stratigraphic
sections of pre -Cody Upper Cretaceous rocks in central Wyoming:
U. S. Geol. Survey Oil and Gas Chart 36.

Love, J, D., Weitz, J. L., and Hose, R. K., 1952, Geologic map of
Wyoming: U, S. Geol. Survey map. The portion of this map covering
the Gas Hills area is a synthesis of all available published and
unpubl:sted geologic maps.
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The following unpublished studies include parts of the Gas Hills

area:

Thompson, R. M., and White, V., L., 1952, Geology of the Conant Creek-
Muskrat Creek area, Fremont County, Wyoming: U. S. Geol. Survey
open file report.

Van Houten, F. B., Geology of the Beaver Divide area, central Wyoming:
U. S. Geol. Survey Prof. Paper (in preparation). This study includes
a detailed geologic map of post-lower Eocene rocks in the Gas Hills
area, and the map was used in compiling the geologic map of Wyoming.

Van Houten, F. B., Volcanic-rich middle and upper Eocene sedimentary
rocks northwest of Ratilesnake Hills, central Wyoming: U, S. Geol.

Survey Bull. [submitted for publicationj.

Ractou, J. F., 1951, Tertiary stratigraphy of the Rattlesnake Hills,
central Wyoming: Unpub. M. A. thesis, University of Wyoming.

Carey. B. D., Ir., Geologic map of the Rattlesnake Hills area, central
Wyoming: Unpub. map. A generalized version of this map was used

in compiling the geologic map of Wyomang.

Weitz. . L., Geologic map of the Dutton Basin area, central Wyoming:
U. S. Geol. Survey unpub. map (in preparation).

Topographic maps of the entire area were completed in 1953 by the
Topographic Division of the U. S. Geological Survey and are available in
preliminary form on a scale of 1:24. 000, as the Gas Hills, Agate Bu!:te,
Black Mountain, Puddle Springs, and Coyote Springs 7.5 minute quad-
rangles with 20 foot contour interval.

The reconnaissance examination of the Gas Hills area was made on
behalf of the Division of Raw Materials of the U, S. Atomic Energy

Commaission,
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GEOGRAPH!C SETTING

The Gas Hills area lies along the southern margin of the Wind River
Basin. The hills to wkich the name is applied are steep hogbacks of
Mesozoic rocks on the north and west flanks of the Dutton Basin anticline.
Tre Beaver Divide escarpment marks the southern boundary of the area
and trends generally east. The steep north face of the Beaver Divide
rises 300 to 800 feet above tre Wind River Ba=in to the north. The lip of
the escarpment 1s essentially the drainage divide between northward-flowing
tributaries of the Wind River with high gradients and southward-flowing
triburaries of the Sweetwater River with low gradients,

The Gas Hills area contains no towns and no improved roads but
nearlyv all of 1 is ac‘r(- ss:ble by car. Moneta is the closest post office, 25
miles to the nortk on U, S, Highway 20. The closest railroad station is
at Lveite . on the Chcago, Burlington, and Quincv Railroad, 34 miles to
tre north. The area has no year-around inhabitants. Sheep and cattle
ranching 1s the only industry. Vegetation is sparse and bedrock is com-

paratively well exposed.
GEOLOGIC SE"'TING

The Gas Hills are hogbacks of steeply dipping Mowry shale and of
sandstone in the Cloverly formation on the north and west flanks of the
northwestward-plunging Dutton anticline. This anticline branches off the

Granite Mountains to the south and plunges into the Wind River Basin. The
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folding occurred near the close of Paleocene time and erosion developed
the present topography on the pre-Eocene rocks. The overlying Wind River
formation and the succeading younger Tertiary strata were then deposited
until the Wind River Basin was filled with nearly flat-lying Eocene,
Oligocene, and Miocene rocks, at least to the level of the present crest

of the Beaver Divide escarpment. Pliocene and Pleistocene uplift started
the present erosion cycle, and the Beaver Divide escarpment migrated
southward exhuming the Gas Hills and other areas of older rocks along the
south margin of the Wind River Basin. Remnants of lower and middle
Eocene rocks are present in steep valleys between the hogbacks of
Mesozoic rocks, These valleys extend generally south for an unknown
distance beneath the Tertiary strata that form the Beaver Divide. This
relationship is mentioned because of its possible bearing on the emplacement
of uranium deposits. About 10 miles southeast of the Gas Hills, in and
south of the Rattlesnake Hills is a volcanic field of middle and late Eocene
age, the rocks of which were intruded through pre-Cambrian, Palcozoic,
and Mesozoic rocks. These vents furnished much of the volcanic debris

*

in the middle and upper Eocene rocks in the Gas Hills area.

STRATIGRAPHY

Detailed descriptions and thicknesses of the rock units in the Gas
Hills area are given in the references cited. The following is a summary

description of the formations:
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Chiefly gravel, sand, and clay derived from Tertiary rocks along
the Beaver Divide escarpment and deposited along stream bottoms.

debris: Claystone and sandstone masses of Eocene and Oligocene
rocks that have broken loose and moved north down the
slopes of the Beaver Divide,

Miocene rocks: Gray and white soft tuffaceous sandstone with lenses of

conglomerate near the base and of pumicite in the upper
part. Thickness ranges from a feather edge to 100 feet.

White River formation {Oligocene): Basal 50 feet is chiefly light gray limy

Upper and

Upper and

biotitic vitric tuff and tuffaceous mudstone. The upper 200 to

300 fret 15 grayish-orange to yellow:sk grav ~andv mudstone

witk some layvers of grav vitric tutf and th'n lenses of conglom-
erate., Soutr of Coyote Spr:ng, this sequence is, in part, soft
plastic tuffacfoux variegated claystone. The age of the formation
in the Gas H:lls area 18 Chadronian and tte thickness ranges
from a featther edge to 450 feet.

middle Eocene volianic rocks: Chiefly light-gray to dark-gray
dacite . hornblende latite, sodic trachyte, andesite, and alkalic
rocks., They are intruded through pre-Cambriau, Paleozo:c,
and Me=oz0 ¢ ro ks 1n the Rattle snake H'lls and furnizhed
boulders and a<t that are incorporated in the upper and middle
Eoceéne ~edimentary <equence, The volcanic rocks are overlain
by Oligocene and Miocene strata,

m:ddle Eocene sedimentary rocks: Six units are recognizable
along tre Beaver D vide escarpment. ‘Van Houten. F. B,,
personal communication.

6. At the top is more than 140 feet of very coarse.grained
volcan:c conglomerate that crops out in a massive ledge at the
top of the formation, and that forms the lip of the Beaver Divide
escarpment at some places.

5. This un:t 18 composed of 130 feet of very poorly sorted dark
yvellowish gray tufftaceous sandstone and volcanic cunglomerate
composed chiefly of andesine andesite porphyry. 'raniferous
sandstone at locality 9 i1s believed to be a northwa.d extension of
this unit,

4. Unit 4 1s 45 feet thick and consists of biotitic tuff, lapilla
tuff. and cobbles of volcanic rocks.
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3. This unit consists of 90 feet of tuffaceous sandstone, sandy
mudstone, and conglomerate with pebbles and cobbles of sodic
trachyte pumice, tuff, and lava. Giant boulders of pre-Cambrian
gneiss and granite are present in lower 25 feet of the unit.

2. This unit is composed of about 100 feet of soft mudstone and

arkosic sandstone with very little tuffaceous debris. The upper-
most bed is a ledge-forming arkose and conglomerate containing
pebbles of sodic trachyte lava,

1. At base is 25 to 30 feet of ledge-forming green to olive
mudstone containing a thin bed of acidic tuff that probably records
the initial volcanic outburst in the Rattlesnake Hills volcanic
freld.

M:ddle and lower Eocene rocks: For a distance of 5 miles or more north of

the Beaver Divide and east of the Gas Hills, the Wind River formation
is overlain by rocks of middle Eocene age. The formations look very

much alike and have not as yet been mapped separately, Botk sequences

contain yellow soft sandstone, lenses of very ferruginous brown sand-
stone, and conglomerate. The chief lithologic difference is that

conglomerate in the middle Eocene sequence contains abundant boulders

of andesite derived from tke Rattlesnake Hills, whereas the conglom-
erate in the Wind River formation contains no locally derived volcanic
rock fragments,

Wind River formation (lower Eocene): This is an extremely variable

sequence of rocks that was deposited on a rugged topography cut in
folded and eroded Paleozoic and Mesozoic rocks. In the northwestern
part of the area the basal strata are brightly variegated claystones
and clayey sandstones. In the southeastern part of the area the basal
beds are yellow to gray arkosic sandstone and granitic conglomerate.
Higher in the sequence are lenticular sandstones, some of which are
highly ferruginous. The sandstones contain many of the uranium
deposits in this area. Thin carbonaceous shales and coals likewise
contain some concentrations of uranium.

Cody shale (Upper Cretaceous): This formation consists of gray soft shale

that is sandy in the upper part. The Cody shale is more than 3, 000
feet thick and underlies extensive areas of the Wind River formation
north and west of the Gas Hills. Because of its impermeability, it
doubtless was of major significance in determining the course of
ground waters in the overlying Wind River formation.

Frontier formation (Upper Cretaceous): Chiefly gray soft lenticular sand-

stone interbedded with gray to black soft shale. White tuff and
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. . bentonite beds mark base of formation. which here is about 580
feet thick,

Mowry and Thermopolis shales {Lower Cretaceous):. The Mowry shale
cons1sts of dark-gray hard siliceous shale containing abundant fish
scale<. It weathers silvery gray and crop= out in ridges forming
the outer portion of the Gas Hills. The shale 1s about 470 feet thick.
Below it is the Thermopolis shale with the Muddy sandstoneé member
at the top. The Muddy sand<tone member i~ 32 feet thick and
consists of gray fine-grained sand=tone and silt=tone interbedded
with black shale. It is underlain by 150 feet of soft black fiss:le
~hale. Trnis shale contains one of the uranium deposits in this area.

Cloverly and Morricon format:on= Lower Cretaceous and Upper furassic):
Tre=e formations aggregate 280 feet in tt ickne== of which the top
80 feet :s criefly ferruginou= sandstone and conglomerate which forms
the highest inner ridge~ of the Gas Hillse, The m:ddle and lower part
. of the sequence is interbedded var'egated clav=tone and sandstone.

Jurassic rock=: This sequence includes the Sundance formation, which
- consists of 240 feet of interbedded gray «andstone and green shale,
underlain by gray and white Nugget sand«tone 170 feet thick,

Chugwater formation Triassic:: Only the upper part of this formation 1s
expo~ed. The Popo Agie member at the top :+ 300 feet thick and
con=1<ts of red shale 1€éd sandstone and s:ltstone. and th:n sparse
I'me -tone pellet conglomerate=., 't 15 underlain by the Alcova lime-
stonc member. agrav trin-bedded kard lime-tone 5 feet th:ck. The
underly.ng Red Peak member is a red sand<tonf, siltstone. and =hale
cequence about 700 feet thick,

Phosphoria formation {({Perm:anj: This formation consists of about 325 feet
of interbedded chertv dolomite and red shale with thin anhvdrite beds.

"ensleep and Amsden formations {(Pennsylvanian;: The white hard fine -
grained Tensleep sandstone, about 200 feet thick, is underlain by the
Amsden formation. consisting of about 200 feet of red and green

= shale, cherty dolomite and a basal ferruginous sand-tone about 60
- feet thick.,
[ Madison limestone (Mississippian): This formation consists of about 300

feet of blue-gray massive to thick-bedded cherty limestone with
some dolomite near the base.
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Cambrian rocks: Chiefly arkosic red and brown sandstone in the lower
half, and green and gray sandy and silty shale. and sparse thin
limestones in the upper half. Thickness is about 800 feet.

Pre-Cambrian rocks: Chiefly red and brown granite. gran:te gneiss, and
black schist cut by quartz pegmatite dikes.

URAN'UM OCCURRENCES

n the Gas Hills area. uranium occurs in the Thermopolis shale of
early Cretaceous age, in the Wind River formation. and in middle Eocene
rock-. One conspicuous feature of tre arra 15 that tte background of
radioactivity ‘< high and in the vicinity of the richer occurrences there

do€ - not seem to be a <farp !'ne between uran:ferou- rock and barren rock.

De zcript:on of localities

Local:ty 2

Locality 2 {(CSW 1 4 sec. 32. T. 33 N. R. 90 W., contains carbo-
naceous shale that is stratigraphically above the uran:ferou« sandstone
beds at Localities 3. 4. and 5. The section above and below the carbona-

ceous shale is as follows. from top to bottom:

Unit No. Thickness Lithologic Character
(feet)
6 20 Sandstone . pale green. arkosic, coarse -grained,

finely conglomeratic in upper 10 feet, 1 3-foot
granite boulder present but average size is less
than 2 inckes; no volcanic rock fragments
observed; most fragments are of gray granite.
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5 0.5 Shale, dark brown. carbonaceous. contains
0.031 percent equivalent uranium and 0, 021
percent uranium: contains flattened plant and
tree fragments forms top of ledge.

4 1.5 Shale, black, coaly interbedded w:th thin coal
partings.
3 2.2 Shale, brown and gray, carbonaceous, platy;

contains leaf impressions,

2 5 Claystone, pale green, plastic, soft,

1 15 Sandstone . pale browni~t green, coft, coarse-
graned, interbedded witt arko<e and fine -
gra'ned conglomerate with small black chert
and gran:te pebbles,

‘n the general vicinity of tr = locality there are manv spote of higher
radioactivity, chieflv in ~and-tone, both above and below the carbonaceous
stale. Because of the<e. ‘enk'ns and Hand have staked claims 1n a solid
block for a distance of atout 9 000 feet, extending southward from a point
a quarter of a mule north of Locality 2. Theee claimns bave not been
exam:ined in detail, Altrougt tt¢ carbonaceou- -tale - of no commerical
interest, -t 1s believed that carbonaceous shales with abnormally high

uranium content can be useful gudes in locating areas of possible uranium

de posits,
Local:ty 3
Locality 3 (SW 1/4SE 14 SW 1,4 cec. 1. T. 32 N.. R. 91 W.) not

only contains a significant concentrat:on of uranium but it also iz ar a

place where overlying and underlying rock« of the W'nd River formation
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can be observed (fig. 1).

lower than Locality 2.

16 -

Localities 3. 4 and 5 are stratigraphically

The rocks at Locality 3 dip about 1° SW. The

following stratigraphic section was measured on the west-fac:ng slope just

west of the uraniferous deposit. Un:t 1 i1s at the base of the section,

Unit No. Thickness
(feet}

Lithologic Character

9 47

Sandstone, pale green, clayev, in lower 5 feet,
grading up to ledge forming coar~e-grained
grav ~andstone. and then to granite boulder
conglomerate, Tre top ot the unit 1s the top of
the knob just wegt of the uranium locality. The
uran‘um is concentrated in a pale green and
brown claye v sandston¢ about 7 feet above the
bas¢ of the unit. A trenck sample of 1 foot of
bed: conta:ns 0.13 percent equivalent uranium
and 0.050 percent uranium,

Sandstone. dark brown. rard. forming ledge,

lent:cular- appear< at slightly different levels

'n outcrops to northe ast and scuthwest: locally
gives readings of 1.5 mr, hr.

Sanistonf, pale green. interbedded with conglom-
erate of granite fragment=, very =oft; candstone
1# very coarse grained but has a greenish clay
matrix 1n part; roundstones are chkiefly of gray
granite as much as 6 inches in diameter but
averaging 1 to 2 inches,

Sandstonf and conglomerate. greenish brown;
matrix s so =oft it is almost unlithified; rock
fragments are chiefly gray granite; gives readings
of 0.2 to 0.25 mr /hr.

Conglomerate and sandstone, gray to brown,
form:ng ledges; middle part is a mass of boulders
as much as 2 feet in diameter jumbled together,
almost all are of coarse -gra.ned gray granite

but <ome are of black chert from Paleozoic rocks;
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sandstone i¢ coar<e.grained and lenticular;
gives readings of 0.1 to 0,15 mr ’hr,

4 66 Sandstone, pale greenish brown, soft, with clay
matrix, inte rbedded with brownish green plastic
claystone in which are many sand grains, in
lower half of unit: upper half 1s largely very
coar<e grained greemsh brown -oft arkosic
sandstone,

3 0-12 Sandstone . gray, hard, lenticular; forms ledges
that appe ar intermittently 1n outcrops to south
at th' s same pos't:on very coar<e. grained and
pebblyv. rmo=t pebble« are of granite as much a=
) ‘ncr :n d ameter but comnmonly le s« than
! 10 nct gwves reading of 0,36 mr, hr,

2 22 Sandstone , green.sh grav. coarse.grained; with
clay matr'x Jece clayey toward top: gives
reaing- of 0.06 to 0.07 mr_tr,

) 17 Clavetone. brown:~r green. -ofr1. plastic,very

sand.: grade- up '0o coar~¢ grained arkosic
-and-ton¢ withk a clav 'naftrix: ‘n upper 5 feet

and particularly at top ar€e abundant groups of
aragonite cvy<tals as muct a= 2 feft! in diameter;
gives read'ng of 0,05 mr hr,

187 199 Total thickne«- of measured part of Wind River

formation.

The underlying rocks are not expos=ed but the base of the section 1s believed

to be nct more than 50 to 75 feet above the contact with the Cody shale,

The area for 50 feet surrounding the spo! sampled for analysis (fig. 2)

15 markedly radioactive., To the northwe st, the radioactivity appears to

extend through 7 feet of rocks. but at the spot sampled. because of lack

of time, a trench only 1 foot deep was dug. This trench sample contained

0. 13 percent equivalent uranium and 0. 050 percent uranium :table 1i. The

uranium mineral 1s bright greenist vellow,. clavey, =uperfic ally resembles



Figure 2. --View looking southeast toward Beaver Di-
vide. Arrow at left indicates Locality 3 where sand-
stone 7 feet above base of unit 9 in the measured sec-
tion of the Wind River formation contains 0. 05 percent
uranium. Arrow at right marks Locality 4 where sand-
stone in the Wind River formation contains 1. 87 per-
cent uranium. Jeep station wagon is mounted with 2
scintillation-type recorders.

Figure 3. --View looking north into Wind River Basin
from Locality 7. Section in foreground is in the Wind
River formation and flats in left background are cut in
Cody shale. Arrow marks zone of uraniferous sand-
stone.
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Table i. ~Analy-es ot sarmpiles from Ca~ Hills areal.'
Laboratory Equiv. U, Uranium V.0, Location {~ee fig. 1}, Lithology,
Sample No, Locality (percent’ {(percent: {percent! and Formatica

58068 10 0.015 0.018 C SE1/4 NE1/4 sec. 27, T. 33 N., R. 89 W.,
Carbonaceous shale in Wind River formation.

99211 10 .078 . 062 0.12 30 feet southwest of sample 58068, channel
1 ft carb, shale in Wind River formation,

58067 10 . 003 . 003 SEl/4 SE1/4 NE1/4 sec. 27, T. 33 N., R. 89
W. Tuff in middle and upper Eocene rocks
above Wind River formation,

99212 9 . 06 .078 0.08 NW1/4 NE1/4 SW1/4 sec. 17, T. 33 N., R. 89
W. Ferruginous sandstone in middle Eocene
uequence.

99201 3 .13 . 050 . 06 SW1/4 SE1/4 SW1/4 sec. 1, T. 32 N., R. 91
W. Cbannel sample of 1 ft of sandstone in
Wind River formation,

99204 4 1.2 1.87 . 06 NE1/4 NE1/4 NW1,/4 sec. 12, T. 32 N., R. 91
W. Cbannel sample of 1 ft of sandstone in
Wind River formation,

99205 5 0.58 0.25 .06 SE1/4 NE1/4 NW1/4 sec. 12, T. 32 N., R. 91

W. Channel sample of 1 ft of conglomeratic
sandstone in Wind River formation.

l/ Samples analysed in Denver Laboratory, U. S. Geological Survey
Analysts: Furman, Dufour. Meadows, Mountjoy, and Wilson,

_6'[..



Analyses of samples from GCas Hills area -Continued
Location /see fig, 1}, Lithology,

Table 1.
Laboratory Equ.wv, U. Uranium V,0.
Sarnple No. Locality (percent (percent: (percent; and Formation
99202 2 0.021 0.021 0.06 C SW1,/4 sec, 32, T. 33 N., R, 90 W. Channel
sample of 6 in, of carbonaceous shale in Wind
River formation,
99206 7 .21 .24 . 06 NE1/4 SE1,/4 sec. 22, T. 33 N., R. 90 W,
‘ Channel sample of 1 {t of sandstone in Wind
River formation,
99207 ' . 047 .014 .05 36 ft SW of 99206. Channel sample of 1 ft
AEC sample of candstone in Wind River formation,
loc. EWS-6
99209 7 . 19 .24 . 06 126 ft SW of 99207, Channel sample of 1 ft
AEC sample of sandstone in Wind River formation,
loc. EWS-2
99208 7 .08 . 096 . 06 81 ft SW of 99209, Channel sample of 1 ft of
AEC sample sandstone in Wind River form ‘tion,
loc. EWS-1
99210 8 . 039 .041 . 05 NE1,/4 SE1,4 SW1,/4 sec, 23, T. 33 N., R. 90
AEC sample W. Channel sample of 1 fr of black
Thermopolis shale,

loc, EWS 8

- oz..
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schroeckingerite and has an almost identical brilliant greenish -yellow
fluorescence. Tt has been tentatively identified by L. B. Riley (personal
communication} as the rare mineral uranospinite, a calcium uranyl
arsenate. The mineral is disseminated through the sandstone and in places
1= concentrated in emall green pods. The sandstone i& so soft that the
deposit could eas:ly be explored with a bulldozer or power shovel, No

estimate of tonnage or grade can be made.
Locality 4

Local'ty4 (NE 14 NE | 4 NW 174 sec. 12. T. 32 N., R. 91 W. | is
the rno~t rad:'oact've spot known in the area at the prezent time. A
sc'nt'1lat’on counter reads 8 mr rr and a trench sample of the uppermost
1 foor of sand<ton¢ conta'n~ 1.2 percent equivaient urantum and 1. 87
percent uranium, The uranrum i concentrated 'n a very {:ght-gray slightly
clavev <and=-tone at about the came horizon as that at Locality 3 (fig. 1,
or perkaps slightly lower., The thickness of the sandstone and of the
uran:um i1mpregnation ¢ annot be determined without trenching. but 50 feet
to the southwe=t on the point of the hills. the sandston¢ crops out in a ledge
51feet thick and = moderately radioactive, The bright greenist -yellow
fluorescent mineral uranospinite (?} is d:ssem:nated throughout the coarse.
grained sandstone. The area 1= very rad:oactive for 20 feer on each side
of the spot that was sampled and moderately rjadioacnw’ for anotkter 50 feet

beyond that, No est:mates of tonnage and grade can be made without

physical exploration.
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Locality 5

Locality 5 (SE 1/4 NE 1/4 NW 1/4 sec. 12, T. 32 N., R. 91 W.}
containe abundant uranospinite (?) thoroughly disseminated throughout the
host rock, A trench sample of 1 foot of rock contains 0. 58 percent
equivalent uranium and 0.25 percent uranium. The deposit is in a very
soft ferruginous conglomeratic sandstone atout 50 feet stratigraphically
below the uraniferous sandstone at Locality 4, The sandstone is brown,
coar-¢ gra'ned, and containe rounded pebble= of granite a= much as 2
'nc hes in diameter. A scintillation counter reads 8 mr hr at the point
~ampled, and indicates a high level of radroactivity for 20 feet in all
direction=, About 400 feet to the southeast another occurrence of high
rad . oact:v'ty wae Jocated but lack of time prevented a detailed examination,
Unti] phy=:cal exploration is done there = no way of determining tonnage,

grade . and extent of the deposit,
Locality 7

Locality 7 {fig. 2) (NE 1/4 SE 1/4 sec. 22, T. 33 N., R. 90 W.} is
the discovery claim of Neil McNexc, and it has already been examined and
sampled by representatives of the Atomic Energy Commission. The
uranium ie in the Wind River formation which here overlies the Cody shale
and which strikes east and dips 3° S. Exposures of the Wind River forma-
tion begin about 50 feet above the Cody shale. A very generalized section

is as follows, from top to bottom: (fig. 2)
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Estimated
Unit No., thickness Lithologic Character
{feet)

7 10 Sandstone, gray, medium .grained to coarse -
graned, cross-bedded, with hard and =oft
layer=: forms intermittent ledges; contains
numerous very ferruginous uraniferous concre -
tonary masses that cut across bedding and
resemble the uranium -bearing concretions in
the Pumpkin Buttes area. Some uranospinite {?)
18 visible, A channel sample of 1 foot of sand-
stone contained 0.21 percent equivalent uranium
and 0. 24 percent uranium,

6 0.5 Shale. brown. carbonaceou=,

5 10 Sandstone and claystone. green:<h-brown. soft,
interbedded.

4 1 Shale, dark brown, carbonaceous,

§ 20 Sandstone and claystone. greenish brown, soft,

2 ! Shale. brown, carbonace€ou-,

! 25 Sand-tone and clavstone. green’ st brown. =oft,

Thte uran‘ferous sand-tone créps out extens-'ve'y along tre top of a
broad upliand area. A 1l foot ctannel sample of t+ - sand<tone from AEC
pt EWS 6, approx:mately 36 feet ~outhwe st of the measured section,
contained 0,047 percent equivaléent uranium and 0.014 percent uranium.
About 125 feet farther southwes=t. a 1. fon! ckanne¢l sample of sandstone at
the =ame horizon in AEC p:* EWS 2, contained 0. 19 percent equ'valent
uran‘um and 0.24 percent urantum, Another |l-foot channel sample of
sands<tone taken from the same Lorizon 81 feet farther southwest, at AEC
pit EWS-1 contained 0. 08 percent equivalent urantum and 0. 096 percent

uraninm, This zone of ferrugincus radioact:ve sandstone crops out for a
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distance of 450 feet farther southwest but was not sampled be: au~¢ the
amoun! of radioactivity seems= to decrease., High radioactivity was detected
at a numbter of additional places southeast and east of Local'ty 7 on the
came ridge and at approx:mately the same sandstone horizon, Phy=ical
explorat'on will be necesegary to determine whether these Jocalities are

all part< of one continuous mase of uraniferous sandstone,

Local:'yv 8

Locality 8 'NE 1/4SE 1.4 SW 1.4 sec. 25, T. 33 N,, R. 90 W. | '«
in tre black Trermopolis ~tale of early Cretaceous age. A channel <ample
of the -rale taken at AEC p't EWS 8 contained 0,039 percent equivalent
uran om and 0,041 per ent urantum. The shale dips west about 25° and
< overla:n by e==2en* ally torizontal ferrug:nou- conglomerat:c ~and-tone
‘nthe Wng Rrer formation. The radioactive sone 1= approximately 30
feet below 1re Muddy =and<tone member, Ne ther tv¢ Muddv ~and-tone
meémber nor the basal sand#=tone of the Wind R:ver format:on are conspicu
ou~ly radioact:ve, The radioactive 2one :n the Thermopol.= shale extends
for more than 50 feet north. couth, and has a stratigraphic thickness of
about 10 feet, but the radioactivity gradually dim:in‘shes ‘n both directions
from the pit where the sample was taken, A dusty yellowish stain is
pre=ent along =ome fractures but it has not been identfied as a uranium

mineral,
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The sand<tones of the Wind River formation were depo=ited in a
steep narrow valley cut along strike in the soft Thermopol's shale and
flanked on the weet by a resistant ridge of Mowry shale and on the east by
re<'=tant sandstone :n the Cloverlv formarion. ! 15 believed that the
uranium was carried by ground water along porous sandstones .n the Wind
River formation, that it could not ¢ <cape laterally because of the confines
of the pre -Wind River vallev, and that 't was deposited :n carbonaceous
<t ale~ ‘ntre mpervious underl,ing Thermopol = <rale, Sandstones in the
Cloverlv formation on the east side of this pre W:nd River valley are

<l grtly rad oactive,

Local 'ty 9

Lot ar*v9 NW 1 4NF 1 4SW 4 <€, 17, T, <3 N., R, 89 W. | i=
the only uran'um o-currence found =o far 1n m'ddle Eocene rocks, It 1=
ntte m ddle of an arefa of abnormally tigh background radioact'v ty, The
rock- are very ferruginous coarse-grained conglomeratic sandstones near
tte bave of the middle and upper Eocene sequence, A 2-fool crannel
<ample contained 0,06 percent equivalent uranium and 0. 078 percent
uran‘um, The<e rocks crop out as dark brown d:scontinuous ledges for
balf a mile, Neither the sandstones nor the adjacent rocks have been
explored adequately for uranium depo=its, A generalized section of the

rocks here 15 as follows, from top to bottomn:
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Estimated
Un1t No. thickness Lithologic Character
{feet)

5 30 Conglomerate, gray: compos=ed largely of
boulders of mouse -grav andesite derived from
volcanic rocks of miadle Eocene age in the
Rattle snake Hills, conglomerate 'nterbedded
with 4 minor amoun! of chalky white crystal tuff,

4 50 Sandstone, yellow:ish white, coarse gra'ned,
«lightly tuffaceous, soft :nterbedded with
conglomerate in which roundstones are of both
pre Cambr- an gran‘te and Eocene volcani
rocks from the Rattie =nake Hille,

¢ 30 Volian ¢ conglomerate, mous€ grav, compo~ed
largelyv of bouider< of grav ande= te porptvry
der:ved from Eocene vent: n tre Rattle snake
H-1l- =ome boulders ¢ feet ind ameter,

2 30 Sani:<tone . pale veilow, verv coarse grained,
arkosic, soft, with white (uff fragment-,

1 s0 Sand-tone and conglomeérate, gray 'o dark brown,

witk verv ferrug nous Jéen-¢ - in m.ddle -ome
lenses |5 feet thick and 100 feet long. a ctannel
sample of 2 feet of ~ani-tonf from one lens
contaned 0.06 percen’ egu a'ent uraniurr, and
0.078 percent uran.um: cong.omerale nter-
tongued w th tte sand-*one conta:in= rounded
fragments of pre Cambrian granite and Eocene
ande s:te porphyrv from the Rattlesnake Hills;
some andesite boulders are 3 feet in diameter,

Th:s part of the Gas H'll= area rac rece ved no attent:on vet from
pro=pector=, but appears to be of suft'c.ent prom:<¢ 10 warrant an a:rborne

radioactivity survey, and add:t:onal investigat'on on thé ground,
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Locality 10

Locality 10 (€ SE 1/4 NE 1,4 sec. 27, T. 33 N., R. 89 W.)1s ina
carbonaceous shale near the top of the Wind River formation. A channel
sample of 1 foot of shale contained 0.078 percent equivalent uranium and
0.062 percent urantum, This carbonaceous shale bed contains fossil
leaves and overlies coarse grained greenish-yellow arkosic sandstone,
The top of the bed grade~ upward trrough 6 incré=< of =ligttly t arbonaceous
chale to a green'~F gray pla=t.c clavstone, Leave- dent fed bv R, W,
Brown of the U, S. Geolog:cal Survey from thic carbonaceous shale are:

Ulmus« =p.. Legum:nos te< =p. . Aral 1 sp.. Quér. us « astaneopsi<. and

Z:'ryphu= : 'nnamomo-de =, Treé carbonaceous <tale - exposed in an area
oniv 4bout /5 feet long and 25 feet w de Hut ‘t- uran am content and ‘ts

loc at'on in an une xplored area ~ugges=t thst an 1a'rborne rad-osct v ity
£

<urvev and add't'onal ground inve-tigitons are warran'ed,

OR'.G. N OF URAN'UM N THE GAS H LLS AREA

in=sufficient data are available on the occurrences of urantum
minerals now known 'n the Gas H'll= 3rea to warrant more fthan mention
of the possib:l:ties for the or:gin of the depos:ts, 't i« apparent that the
m-nerals were deposited 1n their present sites by water moving through
the rocks and bringing uranium and other 10ons into environments favorable

for tne'r combination and precipitation., The source of the uranium :ons
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and the origin of the water that carried them can onlv be gueczed at the
present time,
The uranium deposits may be the result of hvdrothe rmal =nlut-ons
coming from the volcanic rocks 1n and south of the Rattle =nake H:l!-,
These volcanic rocks are dacites, ande<ites, and alkalic rocks {F, B.
Van Houten and B. D, Carey, Jr.. personal communication- of m'ddle
and late Eocene age, There 1« no known évidence of hvdrotre rmal activity
‘nthe Ga- H i« area otter than, po=< blv. thé uran .m depos '~ themselve -,
However, trere ' no evidence ttat would ind:cate ~uch act'vity was unlikely,
Tveé uran um depo=:t< mav be the re-ulr of ground water solution
and tran=portation of uran um disseminated in the White R:ver format:on
or vounger Tert-arv rocks. al=o of volcan:c or:g n. but not der:ved from
tre Rartie<nake H.1ll-. The~e post Eocene rock- on e extended over the
(G as H'lls area4 and f lled tte W-nd River Ba<'n, Den~on. Bacrnan and
Zeller 1951 Yave reported uraniferou~ 1 gn:ite= of Paleocene age overlain
bv the Wt :te River formation :n South Dakota, [. R, C'll {perconal
commun:cdation’ has found carnoi:te in the White River formation in the
SI'm Buttes area, S, Dak.. and G, W. Moore and H, A, Tourtelot have
found uranoc:rc-te and tyuyamunite 1n rocks of the Write River formation
'n the B:g Badlands of South Dakota, 'n the Powder River Bas:n, Wyom'ng,
the Wasatck formation in which the uranium depos:ts of the Pumpk n Buttes
area are found (Love. 1952} was overlain by the White River format:on

which 1tself 1s uraniferous, M:ocene (?) rocks in the Miller Hill area,
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southern Wyoming, contain as wuch a: .15 percent uraniun (Love, 1953);
and Pliocene (?) rocke in the Split Rock area in Sweetwater County, Wyo.,
contain abnormal amounts of uranium (Love, 1952)., 'n most of these areas,
the possibility of hydrothermal activity that would form uranium deposits
seems slight, The White River formation in the Gas Hills area is contrib-
uting above -normal amounts of uranium to ground water today (table 2} and
the White River formatior may have supplied the uranium to the underlying
rocks in the CGas Hills area, Tte uranium in the water in the Wind River
formation may come from tte White River formation or from secondary
aran'um m-'nerals in the Wind Riwver formation. However, the uranium in
both the<e formations mav have a common source,

Characteristics of the presently known deposits that need further
‘nvestigation and that will ass =t ‘n determining the origin and history of
the depo=--t= nclude | the only mineral tentatively 'dentified so far.
uranosp'.n te, and 2 tre cur'ous relarions* pe between ite level cf radio-
activity expre=sed as percent equivalent uranium and the amount of
uranium chemic ally determined. Uranospinite, Ca{UO, ;/A=O,',.8 12H;0,
1= a rare muneral: it has not vet been reported from the Colorado Plateau
{(Weeks and Thompson, 1953},

Thre level of radioactivity of the samples, expressed as percent
equivalent uranium, is out of balance with the uranium content of the
samples: in some samples the radioactivity 12 in excess of the uranium

content and in others the radioactivity 1s deficient, In sample 99207



Tabie 2, -~Analvses of water from Gas Hills area

Laboratory Uranium . Location {«ee fig, 1}, Formation,
Sample No. Locality iparts per million and Otter Data
¥ 11 0.010 Cameron Spring, NE cor. sec, 11, T. 32 N., R. 90 W,

Cold water spring about 160 feet above base of White River
formation, Other constituents, in parts per millioni/ :
Si0, 48, Fe 0.01, Ca 7.0, Mg. 0.1, Na78, K7, CO; 0,
HCO. 212, SO; 19, C14, F 0.1, NO, 1.3, PO, --, solids
d:ssolved 279, hardness CaCO; 13, specific conductance
367, pH 7.9.

991993/ 1 .012 SE SW SE sec, 24, T. 33 N., R, 91 W. Pump well from
Wind River formation on north side of road, just east of
Puddie Springs,

992003/ 1 . 035 SE SW SE sec. 24, T. 33 N., R. 91 W, Flowing well on
south side of road just east of Puddle Springs. Well flows
a l-in, pipe full of clear water from Wind River formation.,

992033/ 6 . 090 NE SE NE sec. 14, T. 52 N., R. 91 W., Coyote Spring,
flowing 1-in, pipe of clear cold water from arkosic sand-
stone in Wind River formation just above contact with
Mowry shale,

-os...

1/ Analysis by Oak Ridge National Laboratory.
2/ Quality of Water Laboratory, Ceological Survey.
3/ Denver Laboratory, Geological Survey,
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(table 1), the radioactivity of 0,047 percent equivalent ur@um is 4 times

the uranium content of 0,014 percent, and in sample 99205, the equivalent
uranium content of 0. 58 percent is twice the uranium content of 0.25 per-
cent., In some other samples, however, the uranium content is greater

than the radioactivity expressed in percent equivalent uranium. For
example, sample 99204 contains 1,87 percent uranium but only 1.2 percent
equivalent uranium. No explanation i offered now for these relationships
between uranium content and radioactivity, but when more data are available,
they should lead to a better under=tanding of the origin and history of the

deposits,
L:TERATURE CITED

Love. I, D., 1952, Pre!'minary report on uranium depositz in the Pumpkin
Buttes area, Powder River Bas:n, Wyoming: U. S. Geol. Survey Circ. 76,

1952 . Preliminary report on uranium depo=its in the Miller
H1l area, Carbon County, Wyoming: U. S. Geol. Survey Circ, 278.

UNPUBLISHED REPORTS

Denson, N, M., Bachman, G, O., and Zeller, H. D., 1951, Summary of
new information on uraniferous lignites in the Dakotas: U, S. Geol,
Survey Trace Elements Memo. Rept. 175,

Love, J. D., 1952, Preliminary report on uranium-bearing Pliocene (?}
rocks in the Split Rock area, central Wyoming: U. S. Geol, Survey
Trace Elements Memo. Rept, 282.

Weeks, A, D., and Thompson, M. E,, 1953, Identification and occurrence
of uranium and vanadium minerals from the Colorado Plateaus: U, S.
Geol. Survey Trace Elements Inv., Rept. 334,



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030

