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PRELIMINARY REPORT ON RESULTS OF FIELD INVESTIGATIONS FOR URANIFEROUS
DEPOSITS IN THE PUMPKIN BUTTES AREA, JOHNSON AND CAMPBELL COUNTIES, WYOMING

by Max L. Troyer, Edward J. McKay, and Paul E. Soister

INTRODUCTION

Geologic mapping was done in the Pumpkin Buttes area, Johnson and

Campbell Counties, Wyoming, during the summer of 1952 on behalf of the Atomic

Energy Commission. The objectives of the work were: to find uranium deposits,

to study their distribution, habit, and occurrence, and to use such knowledge

as guides in outlining areas favorable for mineralization.

Of 400 square miles comprising the Pumpkin Buttes area, approximately

100 square miles were mapped in some detail on aerial photographs, and 120

square miles were mapped by reconnaissance methods (fig, 1). -Approximately

7,000 feet of stratigraphic section was measured.

Over 300 localities were examined where anomalous radioactivity was

reported by U. S. Geological Survey and Atomic Energy Commission planes

equipped with scintillation detectors. Some of the larger uraniferous deposits

were mapped in detail; all deposits found by airborne surveys and ground

mapping are shown on figure 2.

Physical exploration in the area by the Survey consisted of about

2,700 feet of drilling with a jeep-mounted power auger and the excavation

of about 5,000 cubic yards of earth by bulldozing.
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GEOLOGY

The stratigraphic units exposed in the area mapped are the Wasatch

formation of Eocene age and the White River formation of Oligocene age. The

White River formation unconformably overlies the Wasatch formation and is

represented by the rocks capping the Pumpkin Buttes. Paleocene rocks of

the Fort Union formation directly underlying the Wasatch formation are ex-

posed west of the mapped area. Table 1 describes the lithology of these units.

Attitudes of exposed beds in the mapped area are nearly horizontal.

Areal mapping indicates a low regional dip to the north or northwest ranging

from 25 to 200 feet per mile.

Table l.--Geologic formations exposed in the vicinity of Pumpkin Buttes

Formation Thickness Lithologic Composition

White River 1/ 30-70 feet Predominantly sandstone, gray, coarse-
grained, tuffaceous, at many places gritty
and conglomeratic, with abundant pebbles
of chert and fossilized wood; at most
places well indurated.

Wasatch 1550 feet Predominantly sandstone, gray, buff, or
pink, medium- to coarse-grained, cross-
bedded. Also present are many variegated
claystone and siltstone beds and a few
thin carbonaceous shale and coal beds.

Ft. Union 2/ 700 feet White to gray sandstone.drab shales,
carbonaceous shales, anu coals.

1/ From unpublished stratigraphic sections measured by J. D. Love., 1952.
/ Only the upper part of Fort Union formation was measured.
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URANIUM DEPOSITS

Uraniferous deposits in the Pumpkin Buttes area occur in thick

lenticular cross-bedded pink to reddish gray medium- to coarse-grained

sandstones in a zone 500 to 950 feet above the base of the Wasatch forma-

tion. The known deposits appear to be concentrated in a north-south belt

30 miles long and 15 miles wide (fig. 1).

Uraniferous deposits discovered in the area are of two types:

(1) Small irregularly shaped concretionary masses consisting of

uranium, iron, and manganese minerals in sandstone. The uranium content

of these small masses is high.

(2) Irregular zones in which uranium minerals are disseminated in

sandstone with little or no accompanying iron and manganese.

The principal uranium mineral of the first type of deposit is

thought to be uranophane (Ca(U02)2 Si207 .6H20); that of the second, carnotite

(K(U02 )(V04 ).H20) (Riley, personal communication). Individual deposits of

type 2 are much larger but appear to be of a much lower grade than type 1.

Uranium minerals were found at 105 of the 160 localities shown on

figure 2; high radiation was detected either by airborne or ground equipment

at the remaining 55 localities but uranium minerals could not be found.

Seventy-nine of the 105 localities, where uranium minerals were found, are

of the first type and 6 are of the second; the remainder is indeterminate.

The largest individual concretionary deposit is about 10 feet in its longest

dimension, but in many localities a number of mineralized concretionary

masses are clustered together. Deposits of the disseminated type were dis-

covered shortly before the end of the field season and very little

RESTRICTED
SECURITY INFORMATION
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information on their nature and occurrence is available.

LITHOLOGIC GUIDES TO URANIUM MINERALIZATION

The following characteristics of the rocks of the Wasatch forma-

tion are commonly associated with uranium deposits in the Pumpkin Buttes

area and are useful guides to favorable grounds

1. The presence of pink to reddish gray medium- to coarse-grained,

massive, cross-bedded sandstones. These sandstones are lenticular and dis-

continuous, but are restricted to a well-defined stratigraphic interval.

2. The presence of carbonaceous material in and below red sandstone.

3. The presence of manganese. Manganese has been found associated

with all of the highly uraniferous concretions, but has not been found with

the disseminated type of uranium deposits.

LIMITS OF KNOWN PRINCIPAL URANIUM MINERALIZATION

The limits of the principal uranium mineralization as now rec-

ognized in the Pumpkin Buttes area is shown on figure 1. North of this area

the uranium-bearing sandstones present in the Pumpkin Buttes area have not been

recognized and either have been removed by erosion or have graded laterally

into siltstone and shale in which uranium deposits have not been found.

East of R. 73 W., the uranium-bearing sandstones of the trapped area have

also been removed by erosion. Northwest of the area of known uranium miner-

alization, the sandstones that contain the uraniferous deposits become much

finer grained and at many places grade into claystone, shale, and siltstone.

This change in the sandstones is part of a major facies change of the

RESTRICTED
SECURITY INFORMATION
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Wasatch formation from relatively coarse grained to fine grained. Anomalous

radioactivity detected in siltstones, iron-rich sandstones, and one or two

locally coarse-grained sandstones in the vicinity has not been found to be

associated with highly uraniferous deposits. West of R. 77 W., the regional

dip is to the east. Therefore, for the most part, the rocks exposed are in

the lower part of the Wasatch formation and upper part of the Fort Union

formation, and are stratigraphically below the uranium-bearing sandstones of

the Pumpkin Buttes area.

The southern limit of the area now considered favorable for uranium

mineralization is still open to question even though a limit of known mineral-

ization is shown on figure 1. The area 5 or 6 miles south of State Highway

387 has been checked by reconnaissance methods on the ground and has been

covered by the U. S. Geological Survey airborne scintillation detector with-

out locating areas of significant uranium mineralization. However, the

favorable sandstones, as known in the Pumpkin Buttes area, are present in

this area.

About 15 radiometric anomalies have been reported in the general

vicinity of the Pine Ridge, 5 miles west to 10 miles south-southwest of the

Pumpkin Buttes area. Two of these have been described by Love (1952, p. 13)

and Magleby and Collins (1952). The anomalies are in the Fort Union forma-

tion of Paleocene age. The other anomalies have been discovered by the

U. S. Geological Survey plane and these occur in a ferruginous sandstone in

the lower part of the Wasatch formation and contain no visible uranium

mineralization.
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ORE RESERVES

From the 35 localities indicated with an asterisk in table 2,

there is a total measured ore reserve of 60,000 lbs. of 3.3 percent ore

containing 2,000 pounds of uranium. Indicated reserves total

400,000 lbs~of 3.3 percent ore containing 13,000 lbs. of uranium. The data

necessary to calculate the inferred ore reserves have not been compiled com-

pletely. No estimates of reserves are listed for the 6 low-grade dis-

seminated type of deposits found during the end of the field season indicated

with the symbol "X" in table 2; for the 56 radiometric highs with no

observed mineralization indicated with the letter "R", or for the remaining

15 mineralized areas most of which were located recently by the Atomic

Energy Commission plane.
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Table 2.--Localities of known uranium mineralization and radiometric highs,
Pumpkin Buttes, Wyoming

l/ 1 - less than one cubic foot of uranium mineralization.
5 = one to five cubic feet of uranium mineralization.

25 five to twenty-five cubic feet of uranium mineralization.
100- twenty-five to one hundred cubic feet of ur-anium mineralization.
500 one hundred to five hundred cubic feet of uranium mineralization.

2/ R = Locality of radicmetric high but no uranium mineralization observed.
M = Locality of known uranium mineralization.

/ *
x

Deposit included in measured ore reserves.
Disseminated-type deposit not included in ore reserves.

4/ # Locality outside area covered by figure 2.

Locality
No. Location

(Townships(41-47)north
and ranges (74-78)west
SW SW
NE SE

C Et E-
SW NW
SW NE

CNL
NE NW
SE NW

SW

SE 15-45-75
NE 22-45-75
Ej 22-45-75
SE 29-45-75
SE 28-45-75
NW 34-45-75
NE 33-45-75
NW 34-45-75
NW 36-45-76

10 Wj NE SE 35-45-76

11 Wj NW NE 1-44-76

Sample No.

TW-65
TW-64
TW-63
TW-7
TW-21
TW-5
TW-6

LW-86
LW-87
LW-82
LW-83
LW-84
LW-85
LW-121

Analyst
eU U

Percent Percent

3.7
0.24
9.1

14.2
10.0

3.2
6.7

5.7
4.2
1.9
2.1
2.3
5.2

20.0

3.85
0.21

14.62
17.08
8.43
3.98
7.70

6.34
4.72
2.97
2.30
2.43
5.62

23.6

es Approximate
V205  Mn size of

Percent Percent deposits

0.80
0.26
3.32
0.38
1.51
1.96
2.69

0.47
1.75
1.21
0.55
0.92
0.64
0.18

1.19
0.248
0.050
1.17
7.4
7.56

.0.63

1.1

0.63
5.8
5.3
2.5
0.36

I/ Remarks

* 5 M_
* 1 M
* 1 M
* 25 M
* 1 M
* 1 M

* 25 M
* 1 M
* 100 M

* 25 M

* 25 M

1
2
3
4
5
6
7
8
9

I t-= tJ

OH
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Analyses

Location

NE SW SE 17-44-75
NE SW SW 9-43-75

SE SW 15-43-76
NE NW 15-43-76

NE NE NW 22-43-76
NE NE NW 22-43-76
SE NE NW 22-43-76
NE SW NW 22-43-76

C SW 19-43-75
SW NE NW 30-43-76
SE NE NW 25-43-76

SW SW NE 36-43-76

12
13
14
15
16
17
18
19
20
21
22

23

24

25
26
27
28
29

30
31
32
33
34
35
36
37

38
39
40

SE
SE
NW
SW
SE
SW
SE
SW
NW
SW
NE
NW
SE
SE
SE

31-43-76
34-43-76
4-42-76
4-42-76
4-42-76

4-42-76
2-42-76

22-43-76
5-45-75
8-45-75

11-45-75
11-45-75
11-45-75
11-45-75

11-45-75
15-45-75
18-45-75

SW
SE
NE
NE
NW
SE

and SW
NE
SE

NE
SE
NW
NW
SE

NW SE SW
SE NE SW

NW SE

eU
Sample No. Percent

TW-3
LW-100
LW-56

LW-54
LW-52

LW-50
LW-120
LW-110
LW-66

LW-107
LW-108
LW-109

TW-10
LW-88

TW-40
LW-112

TW-9
LW-44

LW-122
TW-109

TW-106
TW-107
TW-110

0.44
8.5
1.7

5.5
1.2

7.4
5.8
3.8
0.98

0.10
0.023
0.031

0.62
7.6

Locality
No.

0.042 0.030
1.1 0.085

1.1
4.2

0.89
0.74

1.7
0.061
0.024

1.27

3.92

1.42
0.84

2.27
0.030
0.003

v2 05Percent

1.54
1.79
1.31

2.44
0.96

U
Percent

0.55
12.85
1.77

5.42
1.38

7.27

6.59
4.02
1.78

0.026
0.003
0.025

0.63
9.70

1/
Estimated

Mn size of
Percent deposits

0.07
3.6

6.00
17.88

1.09
1.11
0.76

4.0
1.2

0.600
0.17

0.41

6.20
0.445

0.237
0.028
0.037

* 5

* 5
* 1

* 1

* 25
* 5
* 1
* 1
* 25
* 5
* 5

M
M
M
M
M
M
M
M
M
M
M

* 1 M

* 1 M
* 1

* 25
* 25
*

*
1
5

M
M
M
M
M

* 25 M
* 500 M

1 M

1.63
2.09
0.46
0.67

0.08
<3.05
0.07

0.61
0.68

0.08
0.15

1.57
1.97

0.31
0.35

1.00
0.04
0.05

Remarks

A.E.C. localities

#33 and 33A

A.E.G. 1,ocality#{
M
M
M
R

1 M

5
* 1

M
M

1
1
1

NE
SE
SW
NE
NW
NE
NW
SW
NE
NE
SE
SW
NW
NE
NW

A C

H h

---
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Sample No.
eU

Percent

Analyses
U V2 0 5

Percent Percent

1/
Estimated

Mn size of
Percent deposits 2/

41
42
43

44
45

NE
NW
NW

SE
SE
NE

SE
NW
NW

22-45-75
30-45-75
33-45-75

TW-ll1
TW-113
TW-114

0.10
0.10
1.0

0.052
0.006
0.92

0.08
0.18
0.50

0.189
0.064

12.85

SE NW NE 34-45-75
NW NW NW 31-45-75

46 SW NW NW 31-45-75

47 SE SE NE 36-45-76

48 SE NE SE 36-45-76

49
50
51
52
53
54
55
56
57
58
59
60
61

NE
C

NW
NE
C

SW
NW

C
Si
NE

SE
NE
SW
NW
E}j
SW
SW
E2

NE
SE
E2
S21
NE

NE
SE
SE
SW
SW
SE
SW
NE
NW
NW
SW
NE
SW

30-46-76
5-45-76
5-45-76
9-45-76

16-45-76
16-45-76
15-45-76
21-45-76
22-45-76
22-45-76
22-45-76
27-45-76
2'6-45-76

62 SW NE NE 26-45-76

63 NE SE SE 23-45-76

64 C NW SW 24-45-76

65
66

5 M
R

5 M

R

A.E.C. locality

R A.E.C. locality
#5

5 M A.E.C. locality
#1

1 M A.E.C. locality
#19 and 20

R A.E.C. locality
#2

25 M

TW-124
TW-89

TW-28

TW-35
TW-34
TW-112

TW-27

TW-87

0.27 0.47 1.24
0.068 0.027 0.14

3.0

0.023
0.21
0.06

3.10 0.7

0.014
0.17
0.023

0.19
0.29
0.08

0.018 0.006 0.06

0.14 0.13 0.26

0.027
0.15

7.14

0.258
7.05
0.277

0.028

0.16

NW NE NW 33-45-76
SE NE SW 35-45-76

x200
X 500

R
M
M
R

1 M
100 M

R
* 1 M
* 25 M

R
R
R A.E.C. locality

#7
1 M A.E.C. locality

#23
1 M A.E.C. locality

#10
1 M A.E.C. locality

#11
R

1 M

Locality
No. Location Remarks

CZ:
HtT

,0

Setz

Hi I



15

eU
Sample Noy Percent

Analyses
U V205Percent Percent

CSL
SE NW NW

SE SW
NE NE NW
NE SW NW

35-45-76
4-44-76
6-44-76

10-44-76
3-44-75

SW SE NW 3-44-75

NE SW SE 3-44-75

67
68
69
70
71

72

73

74
75

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

94
95
96

SW

Si

NE SE
SW
SE
NE
SE

NE NE
NE NW

NW
NW NW
C SE

NW SW
NE NW
SE NE

NE
NWNW
NW NW
NE NW

NW

NE
SW
SE

SE
NE
SW

SE
SE

SE
NW
NW
SW
SW
NE
NE
NE
SW
SW
SE
SW
NE
SW
SW
SE
SE
SW

SW
SE
NE

3-44-75
3-44-75

2-44-75
18-44-76
18-44-76
18-44-76
18-44-76
23-44-76
20-44-75
22-44-75
28-44-75
28-44-75
28-44-75
32-44-76
4-43-75
3-43-75

28-43-75
28-43-75
28-43-75
28-43-75

29-43-75
30-43-76
30-43-76

1

LW-123
TW-82

TW-83

TW-85

TW-84
TW-86

TW-33

9.2
2.4

0.84

11.6
2084

1.03

0.37
0.42

0.64

0.067 0.038 0.17

2.7
0.19

0039

LW-19

TW-73

LW-25

2.94 0.92
0.085 0.22

0.28

14.0 15.14

2.4 2.61

0.38

0.33

1.48

7.60
2.25

1.25

0.14

6.40
0.32

M
1 M

R
5 M
1 M A.E.C. locality

#13
1 M A.E.C. locality

#14
1 M A.E.C. locality

5
1

M
M

R
0.173 X 100 M

R
1 M

R
5.38

3.60

0.051 0.004 0.04

.5 M
R

1 1
R

5 M
1 M

R
R
R
R
R

5 M
R

R
1 M
1 M

A.E.C. locality

A.E.C. locality
#27

Locality
No. Location

Mnt
Percent

I/
Estimated
size of
deposits/ Remarks

IHO

NE
St
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Sample No,,
eU

Percent

Analyses
U V2 0 5

Percent Percent

I/
Estimated

Mn size of
Percent deposits/

TW-74 0,034 0,006 0.03 0004

SW NW 1-44-76

R
R
R
R A.E.C. locality

R A.E.C. locality

102 SE SW SE
103 NW NE
104 NE SE NE
105# SE SW

and NE NW
106 SE SE NE

107 SE NW
108 SE NE
109 SE SE
110# 4/ Sid

111# NW NW
and NE NE

112# N NE NE
113# SE NE
114# NE SE
115# NE NE NE
116# NW NW SW
117# SE NE NW
118# C Wj SE
119 C SE NW

20-45-75
8-45-76

21-45-76
17-47-74
20- 4 7-74
17-45-74

13-44-77
13-44-77
24-44-77
28-47-74

10-43-77
9-43-77

20-43-77
20-43-77
20-43-77
16-43-77
8-43-77
32-44-77
12-42-78
36-43-76

TW-66

TW-36

TW-75

TW-1l

LW-17
LW-114
LW-115
LW-116
LW-117
LW-118
LW-119

0.54 0.90 0.93

0.073 0.016 0.09

0010

0,29

0.073 0.26

0.49

0,10 0,062
0.014 0.008
4.8 5.33
0.025 0.018
0.012 0.003

14.0 22.4
0.088 0.084

0.51

0.42
0,66
0007
0,05
0,87
0.05

0.13

0.378

0092

0.07

20.48
2.05
0,17
1.18
0.35
0.08

120 SW SE NW 36-43-76

R
X M
X M

R

5 M A.E.C. locality

#25 and 26
x M
* 5 M

R
1 M A.E.C. locality

#24
R

R
R
R

1 M
R

.R

1 M
100 M

1 M

Locality
No._ Location

NE
NW
SE

97
98
99
100

101

NE NW
NE NW
NW SE
NW NW

34-43-75
23-42-75
21-42-75
1-44-76

Remarks

H txj

II
III)



Locality
Location

121 C N} SW NW 25-43-76
122 C S} SW SE 33-44-76

123 C S} SW SE 33-44-76

124
125,
126
127
128#
129#
130
131

132

133
134

135

136

137

NE NW NE
SE SE NE
NE SE SW
SE SW SW

SEj
SO7

SW SW NW
SE SW

14-43-76
6-43-75
3-44-75

30-42-75
35-42-77
23-41-77
7-44-75
1-42-76

17

Sample No,

LW-70
LW-29
LW-30
LW-31
LW-32
LW-33
LW-34
LW-35
LW-36
LW-28
LW-37
LW-38
LW-39
LW-40
LW-41
LW-42
LW-43
LW-65
TW-76
TW-104
TW-103
TW-105
TW-125

eU
Percent

0.033
0.003
00019
0.036
0,014
0.092
00027

0.032
00007
0.020
0.015
0010
0,031
0.029
00023

00015
00007
0.013
0.11
8.5
0.017
0.029
0.44

Analyses
U V205

Percent Percent

00012
0.002
0.003
00009

00003
0.008
0,003
0.010
0.006
0,022
0.004
0.053
0.026
00004
0,002
00004
0,002
0.006
0.078

11,24
00003
00018
0.07

0053
0006
0.17
0018

0,05
0.07
0,20
0006
0007
0,13
0,08
0,24
0,12
0,12
0.07
0,19
0012
0006
0.35
1099
0.04
0008
0,14

i/
Estimated

Mn size of
Percent deposits

1
1

0013
0,031
0.543
0.038
0.553

SE SE 29-43-75

SE SW NE 23-43-76
NW NW 34-43-76

NE NW 34-43-76

NW NE 34-43-76

SW NW 26-43-76

Remarks

M
M

1 M

R
R

1 M
1 M

R
M

1 M
R A.E.C. locality

#28
M A.E.C. locality

#32
R
M A.E.C. locality

#35
M A.E.C. locality

#36
M A.E.C. locality

#37
M A.E.C. locality

#38

(I)

tlj

0



Locality
No. Location

Analyses Estimated
eU U V2 05  Mn size of

Sample Nos Percent Percent Percent Percent deposits 2/

138

139

140

.141

142

143
144

145

I~E'146
147

d148

149

! 150
151

152

C SEj 14-43-76

NE NE 4-42-76

NE NE 20-42-76

C W 28-42-76

C W4 15-42-76

SE NW NE 4-42-75
SE NW SE 34-43-75

SW NW SE 34-43-75

NE NE SW 34-43-75

C N} 33-44-76 TW-121 0.23 0.40 0.76 0.169

C W} 28-44=76

NW SW SE 34-43-75

NW NW SW 36-43-76
C S+ NJ SW 29-45-75

NE NE NE 36-45-76

1 M
R

M A.E.C. locality
#39

M A.E.C. locality
#40

M A.E.C. locality
#43

M A.E.O. locality
#41

M A.E.C. locality
#42

R
R A.E.C. locality

#7
R A.E.C. locality

R A.E.C. locality

M A.E.C. locality
#2

R A.E.C.
#7

R A.E.C.
#7

A.E.C.

1 M A.E.C.

locality

locality

locality

locality

153 SE SE NW 34-43-76
154 NW NE SE 6-43-74

SW NE 25-41-77
NE SW SW 8-43-77
NW NE NW 5-43-77
NE NW SE 12-42-76
SW NE NE 12-42-76

SE NW 13-43=76

1 M
R

R
R
R
M
M
M

A.E.C. locality

Remark

'H

OH

H

155#
156#
157#
158
159
160
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