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Geology - Interpreting the past - providing for the future
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Map Projection: Wyoming Lambert Conformal Conic

False Easting: 500000, False Northing: 200000

Central Meridian: -107.5 degrees West

Standard Parallel 1: 41 degrees North

Standard Parallel 2: 45 degrees North

Latitude of Origin: 41 degrees North

Linear Unit: Meter

Horizontal Datum: North American Datum of 1983 (NAD 83)
Ellipsoid: Geodetic Reference System 80

Base hillshade derived from USDA/NRCS—National
Cartography & Geospatial Center 10-meter Digital
Elevation Model (DEM), 2000; azimuth 345°,

sun angle 40°, vertical exaggeration 1.3

A digital version of this map is also available on CD-ROM

Bt
TABERNACLE
WP HTE

e ] NSl

F s LI LIVIV(E
\‘?/" “ i j i
U w o

=

-~ $
Tst

4
£ 1 A

|

y

1 N \__\, g, -::u LT g I ( .\
4 i s f Ees o - R
y teh i 5 :'fﬁ T i Mlanville™
"\---""».,_ i 4 SR P a— o i
% ; oot Lol . : : i
S "'-ﬁ = L S
i 1 g ) s cl W : == N Jgﬁ"ﬁ/f;g Pt pidi i

= thole  J i
{2 Rekgryoir /o . ;
e ! i ; 3
T g R | i i 5 &=
5 B e =L o e’ : i ! s
i y e i 3 ; < ) e At -
e S I e AN E D L\ }} g:gu p\\ ﬁ\ﬁw W@Jd/; 'ﬂﬁ 2 H%_\
g, i i 5, [ (115 7 T :
= - - e 3 i 4 3 . o
: A
i A ) e
£ s { Mo EL#O
L DIg
! i I\". e ﬁtf/‘ I 5 - :
A .'; s g - N o jr“'"j’ -
’\. i 3 Q}&) # s % 5
4 - i A Jr‘ e, 2 :
B E ~ 1 = =5 <
% i - L g ] ‘;
-, i, 5@8& .I, M\ g i
S G i 'E 5 v o
AR, 4 N 86, 55 : ) RIEESE R
""-.E = o : S i 2 .
! i b T ! ; % : L 5]
e PO W e S =] \,‘
e :@ = s -‘t 9 L% J
L ¥ & " £ .
gl ] =5 ) b i G g i : b
e : Lg) £ j’/ (,/-1 2 . i
i ; % T ¥
¥ e A - |
) = \d:.] r\"s \ 2 ‘; \ I é
\ —63——1—‘—”‘,[_ f = ey [ 4 A
5 1% . i S : i J :
) ; - | : RX, Kik
i \§ e ”“*:%‘ = i L - i : ; \ ?.-'
Pemrmr b O AY : O i A , L e R ek o a5 it | P
5 N 8., 2 X ol 2 i L \ i & s Fl R Vel
e S 1€ = & =R ;’ s f Py ey i ™ ! T
y 20 ; s Vo, ; et Ml Sl S = L o,
PGEMPKIN o % 'Q\n &Y 2 P B T R e 465 | X 4 N
¥ Q X Tw bty ) Pl a7 H ~ o - i i =
b e s I 5 TN T o 8 5 vy % il = L L i A LS
¢ "‘-.- e 2 & § ) iy N L £ s 5 ) i T s Y % a
95 &7 2 2 = \id K ) ] e & =i e . E o e a5 ok etwoasltle |
s Y : & \,g\] s i {0 } J R W 5 sa B e gy R Mi Sl '(%_4;
.333'--. 03B 5 : =2 % 4 W £ 1% R U t\ N, i 5, ‘1,‘“ N o T £ ! i
5 ; ; A L g 3 ) A % 5 , i 7
2 R b T 3 R . 1 : % . e L I ’
o2 j e A 4 S L=\ "\g\_ k’\ \‘.-.‘ o | 3y "% \ '%} Sy
5 4 | Y 0 5 = A R i e e i : oy “\b :
% ] i i \ S i % '1""-\, L s ! & N \\} y o 1N
L e L B Sl R 3 ol : : & e i 2 i = i /) Lig]
; oy - a, i o ] 3 " -' e
"'--\,....“_\__ICampbell#1 i A ] S Eli % S \ s Kok i L bl k = =i },»_\
o™ ; 2 O [ o L T 2 % T s T L % i
A e i it Renojet \ ~ag |5 3 . Gl S, 1)
; 5 """“'\..y' + o {’lg‘ht{é. - \"\S?? ; i -'\--?‘-1 ™ ! i Sl e * .\_ _‘__;I‘ " ".—_~ “%{ } ! Qﬁ' g ]
o N R -‘ % e T A Nemg /) S, by 2 e
‘ ¥ = e o bt et \ e .J,-- "l \‘ \ : i e ,ﬁf’ ‘_::E._\ 5 A -:a
T T B . }\:_ J_- oAy ):g_ & ) s ] ) et : gt o %/ ' ;.; h
' “fi_-b ek e ol T Z \ ?::\ lf i, i i o o L z i T ; Kl
ey e 43 Mgl | L #iey =5 e I ] o e ;
2 5‘:’ }i i = ik = oo e 5 M‘""..J\-J/—J ey ing s L \E%M b 3 = & Alraw 7

? "rx L ’ (ﬁ\? 5 YW : \'L\:
I, %{ i‘#’j e i ’?\ s Mu—-m
& #}’ 7k | { '\H_‘F‘
- = ¢ bl 2

-

7 ' L;-;A_-f;f@«f;\ i%‘%@%@}@xgp y
D i et A s - S8 L
TGRS = I N T P O

" ey
s

2= 1
s

i}

c
|

R E Y s Yo 5
A e B e b i «

HET

R
il

A
ol

o ‘\__
2 i
o s
%
£
2 -
G ]
4
P, Tgw&

"‘..\VVV"' .
S K I
.:?:,:’2’:?:‘1 50 4
N o

Lt

< TG T § I tl«. £
. F‘L‘ e MRt I (O R l
ATy - = g . ~
e & . S H
AR - TN
]
Q & (=4
99 ppb l L= O#H i Yo 161} o
-~ K / AR
f’_ = 5 & E’
ST ’ 4 die)
] i s b ==
Rl ( PR
a* S el A 3
ffd__ %At r"l | [E j i
I S R i *
bt AT el g e
| g =2
| _;:; o R = : Reseryoir Fj.l
! e g k Kl =
Sl e B
D|E NIV E|R =5

dlsTrange

vd
.} o
. e
J/ 5 i “ W }M
- I . fgez_: .S\/
/ ; Sl &
C( '-M; e
1 Allin
.\/_. /
‘{W 54 ¢ e
; 5 =1
? _\“ ..\'\,\::._,-..--_J'.' e .'-L:\.
an_zgmé;e ;“ ';‘ e c\‘ =i
e 4 5
5 .f; III‘ ot Wy
; HA, Tht Hatti
2 / 7 ; & LL ,.‘r:'——"w ; s &
L -f o {2 oom Tl
= ! =
.-"r/ IR = ’f\ﬂ}
rﬂ p JI_L EE“M =t . _—F/‘:U ¢
o o {aa b (BAGGS) : s e g . L
L S gﬁﬂ ~ s MINING o o e e (or T 3
7| o ; ) Juripdt Ridge 15‘4;_1 f;: b 22,8 ) S e : :
v i p 1omei " I L 275 = = | -y
o P 1o R IE T —
U 1 A H C O L O R A D O

NOTICE TO USERS OF INFORMATION FROM THE
WYOMING STATE GEOLOGICAL SURVEY

The WSGS encourages the fair use of its material. We request that credit be expressly given to the “Wyoming State
Geological Survey” when citing information from this publication. Plea se contact the WSGS at 307-766-2286, ext.
224, or by email at wsgs.sales@wyo.gov if you have questions about citing materials, preparing acknowledgments,
or extensive use of this material. We appreciate your cooperation.

Individuals with disabilities who require an alternative form of this publication should contact the WSGS. For the
TTY relay operator call 800-877-9975.

For more information about the WSGS or to order publications and maps, go to www.wsgs.uwyo.edu, call 307-
766-2286, ext. 224, or email wsgs.sales@wyo.gov.
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Scale 1:500,000

1 inch equals approximately 8 miles (13 kilometers)
1 centimeter equals approximately 5 kilometers (3 miles)
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DISCLAIMERS

Users of these maps are cautioned against using the data at scales different from those at which the maps were compiled. Using these
data at a larger scale will not provide greater accuracy and is, in fact, a misuse of the data.

The Wyoming State Geological Survey (WSGS) and the State of Wyoming make no representation or warranty, expressed or
implied, regarding the use, accuracy, or completeness of the data presented herein, or of a map printed from these data. The act of
distribution shall not constitute such a warranty. The WSGS does not guarantee the digital data or any map printed from the data to
be free of errors or inaccuracies.

The WSGS and the State of Wyoming disclaim any responsibility or liability for interpretations made from these digital data or from
any map printed from these digital data, and for any decisions based on the digital data or printed maps. The WSGS and the St ate of
Wyoming retain and do not waive sovereign immunity.

The use of or reference to trademarks, trade names, or other product or company names in this publication is for descriptive or
informational purposes only, or is pursuant to licensing agreements between the WSGS or State of Wyoming and software or
hardware developers/vendors, and does not imply endorsement of those products by the WSGS or the State of Wyoming.
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MV.p€n ¢ Metamorphic—See
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EXPLANATION

MAP SYMBOLS

URANIUM DEPOSITS—Defined where ore production has been reported from surface mine(s) or in-situ
recovery. Number is keyed to mine name and production table (see KEY TO NUMBERED
URANIUM MINES AND URANIUM ORE PRODUCTION, at right). Symbol indicates
classification of deposit; color in symbol refers to production category (see URANIUM
PRODUCTION, below).

For mines outside the boundaries of named production districts, the first two letters in parentheses
indicate specific classification (see SYMBOLS USED FOR CLASSIFICATION OF DEPOSIT OR
OCCURRENCE); the last letters indicate host formation(s) (see FORMATION SYMBOLS AND
AGES FOR ROCKS HOSTING URANIUM DEPOSITS OR OCCURRENCES).

212 Rx,Jm) O Redox (reduction-oxidation)
213 (uc, €ngn Nonconformity related
137 (Ls, PPc) &2 Other sedimentary

144 (H, p€g) [ Igneous

Metamorphic

URANIUM PRODUCTION—Uranium ore (not yellowcake) production; 1 short ton equals 2,000
pounds. Hatchured symbols indicate primary production from in-situ mining operations. Symbol
indicates classification of deposit (see URANIUM DEPOSITS, above); color and size of symbol
indicates tonnage category; hatchured symbols indicate ISR (in-situ recovery) production in pounds
of U304 (yellowcake). Mine name included for those mines that produced greater than 400,001 short
tons of ore (or equivalent pounds of U;Og from ISR).

AlJ¢Taxr oo 1 to 26,000 short tons

© 26,001 to 100,000 short tons

@ 100,001 to 400,000 short tons
1t o @ 400,001 to 750,000 short tons

@ 750,001 to 1,500,000 short tons

@ 1,500,001 to 5,000,000 short tons

# o @ 5,000,001 to 10,200,000 (or more) short tons

URANIUM AND THORIUM OCCURRENCES—No ore production has been reported or recorded.
Named occurrences are given where known; two capital letters indicate classification of occurrence
(see SYMBOLS USED FOR CLASSIFICATION OF DEPOSIT OR OCCURRENCE); last letters
indicate host formation (see FORMATION SYMBOLS AND AGES FOR ROCKS HOSTING
URANIUM DEPOSITS OR OCCURRENCES).

Rx,Tos @ Redox (reduction-oxidation)—Includes roll front and peneconcordant types
uc, €i, p€f = Nonconformity related
QC.p€ca @ Quartz-pebble conglomerate

DE, Top A Other sedimentary—See SYMBOLS USED FOR CLASSIFICATION OF DEPOSIT OR

OCCURRENCE

MH,p€q B Jgneous—See SYMBOLS USED FOR CLASSIFICATION OF DEPOSIT OR OCCURRENCE

SYMBOLS USED FOR CLASSIFICATION OF DEPOSIT OR
OCCURRENCE

X Radioactive mineral occurrence of unknown classification—Host formation not specified

4ppm HH Hydrogeochemical uranium anomaly—Concentration in parts per million (ppm) given where

known
Stream sediment uranium anomaly—Concentration in parts per billion (ppb) given where known

< 7¢ Uranium occurrence at depth—Depth (in feet) to top of occurrence given where known; circle
indicates redox (reduction-oxidation) occurrence, triangle indicates non-redox occurrence

@ Large area containing uranium- or thorium-related occurrences—Details shown on map

OTHER URANIUM-RELATED FEATURES

¥ Uranium district boundary—Name of district and approximate extent of production and/or

- occurrences

[@ Uranium project, proposed
Uranium mill or processing facility, active

Uranium mill or processing facility; Inactive or HR= historical/reclaimed

OTHER SYMBOLS AND DESIGNATIONS
|:| Yellowstone volcanic area (Quaternary)—Adapted from Love and Christiansen (1985)
I:I Absaroka volcanic area (Eocene)—Adapted from Love and Christiansen (1985)
I:I Other intrusive and extrusive volcanic rocks—Adapted from Love and Christiansen (1985)
|:| Precambrian rocks—Colored areas are exposed outcrops; areas covered by younger sedimentary

rocks or surficial deposits that obscure the Precambrian bedrock are not colored; lithologies not
differentiated; boundaries from Love and Christiansen (1985)

SYMBOLS USED FOR CLASSIFICATION OF

DEPOSIT OR OCCURRENCE
¢  Metamorphic A  Sedimentary
CM Contact metamorphic AU Authogenic
MM Metamorphic, unclassified BP Beach placer
MV Metamorphic vein BS Black shale
CcO Co-precipitate
DE Desert evaporite
W lIgneous ) FP Fluvial placer
AN Anatectl.c HA Hydroallogenic
AP Allogenic ) HY Hydroauthigenic
AT Alllt.ometasoma.tlc LP Land-pebble phosphate
M Initial m.agmatlc LS Allogenic limestone
MH Magmatic herothermal MP Marine phosphorite
OR Orthomagmatic 0Ss Organic sediments
PK Paleokarst
RP Replacement
@ RX Redox (roll front and peneconcordant)
e QC Quartz-pebble conglomerate
+ UC Nonconformity-related

FORMATION SYMBOLS AND AGES FOR ROCKS HOSTING
URANIUM DEPOSITS OR OCCURRENCES

Quaternary rocks and sediments Mesozoic sedimentary rocks

Qal  Alluvium Ki Lance Formation (Upper Cretaceous)
Qhs  Hot spring deposits Kfh Fox Hills Formation (Upper Cretaceous)
Qr Rhyolite Kle Lewis Shale

Kmv  Mesaverde Formation or Group
Quaternary and Tertiary sedimentary rocks Ke Ericson Sandstone of Mesaverde Group
QTb  Bug Formation (Pleistocene-Pliocene) Ks Steele Shale

Kn Niobrara Formation

Tertiary sedimentary rocks
Tu Tertiary rocks, undifferentiated
Tms Moonstone Formation (Pliocene)

Tnp  North Park Formation (now upper Browns
Park Formation) (lower Pliocene and upper
Miocene)

Kf Frontier Formation

Kik Inyan Kara Group

Kfr Fall River Sandstone of Inyan Kara Group
Kik Lakota Sandstone of Inyan Kara Group
Kev Cloverly Formation

Kg Gannett Group

Tmu  Miocene rocks, undifferentiated

Tbp  Browns Park Formation (Miocene) Jm Morrison Formation

To Ogallala Formation (Miocene) Js Sundance Formation

Twr  White River Formation (upper Eocene and Je Canyon Springs Member of Sundance
Oligocene) Formation

Tsr Split Rock Formation (Miocene) Rc Chugwater Formation or Group

Ttm  Tatman Mountain Formation (early and

middle Eocene) Paleozoic sedimentary rocks

Ta Aycross Formation (middle and upper Pu Permian r.ocks undl.fferentlated
Eocene) Pp Phosphoria Formation
Tt Tepee Trail Formation (upper Eocene) PPm  Minnelusa Formation
Twa Washakie Formation (early and middle PPh  Hartville Formation
Eocene) PPt Tensleep Formation
Tb Bridger Formation (early and middle PPc  Casper Formation
Eocene) Pf Fountain Formation
Tbs  Battle Spring Formation (early Eocene) Mm Madison Limestone
Twb  Wagon Bed Formation (early and middle €u Cambrian rocks undifferentiated
Eocene) €d Deadwood Formation
Tw Wasatch Formation (early Eocene) <f Flathead Sandstone
Twc  Cathedral Bluffs Tongue of Wasatch
Formation Precambrian crystalline rocks
Twdr Wind River Formation (early Eocene) p€u Precambrian rocks undifferentiated
Tgr  Green River Formation (early Eocene) p€cg Quartz-pebble conglomerate
Tgl Laney Member of Green River Formation p€g Granite
Tgw  Wilkins Peak Member of Green River p€gd Granodiorite
Formation p€gn Gneiss
Tfu  Fort Union Formation (Paleocene) p€m  Mafic igneous rocks
p€gq  Quartzite
Tertiary igneous rocks (Black Hills area) p€gm  Quartz monzonite
Tia  Alkaline rocks pEsc  Schist

Tic Carbonatite
Tim  Mafic rocks

ROCKS AND FORMATIONS HOSTING URANIUM MINERALIZATION

|:| Cretaceous, Tertiary, and Quaternary volcanic rocks (undifferentiated)—Alkalic, calc-
alkalic, and potassic igneous intrusive and extrusive rocks ranging in age from Cretaceous
through early Quaternary including: a Cretaceous(?) monzonite porphyry intrusive in the
Beartooth Mountains, northwestern Wyoming; middle to late Eocene phonolite, trachyte,
latite and rhyolite in the Rattlesnake Hills, central Wyoming; Paleocene and Eocene
trachyte, phonolite, syenite, lamprophyre, pseudoleucite, and breccias in the western Black
Hills area, northeastern Wyoming; Eocene andesite, dacite, potassic mafic lavas, and
rhyolitic ash-flow tuffs in the Absaroka Range, northwestern Wyoming; late Tertiary and
early Quaternary lamproite (orendite, wyomingite, madupite) extrusives in the Leucite
Hills, southwestern Wyoming; and late Tertiary and Quaternary rhyolitic ash-flow tuffs and
rhyolitic lava flows in the Yellowstone region.

|:| Miocene rocks—These include the Browns Park and North Park Formations in central southern
Wyoming, unnamed Miocene(?) rocks in the southern Rock Springs uplift, the Moonstone
Formation in the central Granite Mountains, the South Pass and Split Rock Formations at
the southern end of the Wind River Mountains, and the Split Rock Formation in the Granite
Mountains and Rawlins uplift. The North Park is now considered upper Browns Park.
Equivalent rocks in eastern Wyoming, the Arikaree and Ogallala Formations, are not shown
on the map because they contain only three isolated uranium occurrences.

Browns Park Formation—White to pale-green, soft, massive tuffaceous sandstone, silty
sandstone, and claystone; conglomeratic at base. Lower unit is light-brown conglomerate
consisting of pebble (average 2 inches in diameter)- to boulder-sized material, including
Precambrian and Paleozoic fragments up to 4 feet in diameter in the Miller Hill area (Love,
1953) and quartz; matrix is arkosic sandstone and mudstone with scattered, discontinuous
shale beds. Upper unit is fine- to medium-grained, well-sorted, friable, weakly (calcite)
cemented sandstone with parallel to trough cross-bedding and scattered limonite staining;
thin, persistent limestones are interbedded with sandstone. Uranium occurs in cross-bedded
sandstones at redox boundaries.

URANIUM MAP OF WYOMING

Robert W. Gregory, Richard W. Jones, and Kyle D. Cottingham

2010

North Park Formzation—White to greenish-gray tuffaceous sandstone, siltstone, and
claystone; locally conglomeratic (Love and Christiansen, 1985).

Miocene(?) rocks in southern Rock Springs uplift—Pale-green to tan tuffaceous
sandstone and claystone; conglomerate locally at base (Love and Christiansen, 1985).
Moonstone Formation—Light-colored tuffaceous siltstone,
sandstone, and arkose (Love and Christiansen, 1985).

radioactive claystone,

South Pass Formation—Siliceous, arkosic, and locally radioactive sandstone, claystone,
and conglomerate (Love and Christiansen, 1985).

Split Rock Formation—White, soft, sometimes massive, tuffaceous sandstone; some
locally derived conglomerate (Love and Christiansen, 1985).

|:| Oligocene rocks—These consist of the White River Formation (or Group) and its subdivisions.
The lowermost part of the unit may be late Eocene in age based on redefinition of the epoch
boundaries (Lillegraven, 1993). Unconformably overlies all older formations wherever it
crops out. Formation is not subdivided in the Black Hills, Powder River Basin (Pumpkin
Buttes), extreme southeastern Wyoming and the Laramie Mountains west of Cheyenne, In
part of southeastern Wyoming, the White River Group is subdivided into an upper Brule
Formation and a lower Chadron Formation. The formation also contains an upper
conglomeratic unit along the Wheatland-Whalen fault system, the western part of the
northern Laramie Mountains, and the eastern edge of the Granite Mountains.

White River Formation—Tan to pale-pink and white to gray, poorly bedded, blocky to
friable alluvial conglomerate, sandstone, siltstone, tuffaceous claystone, clay, and minor
limestone lenses (after Robinson and others, 1964; Staatz, 1983). Uranium mineralization
commonly occurs down gradient from hematite- and limonite-stained arkosic channel sands
and conglomerates, and along faults, fractures and other fluid conduits.
Upper conglomerate—Light-gray soft conglomeratic tuffaceous sandstone and
conglomerate of Precambrian clasts (Love and Christiansen, 1985).

Brule Formation—Pale-pink to white blocky tuffaceous claystone and lenticular
sandstone; locally includes the upper conglomerate member (Love and Christiansen, 1985).

Chadron Formation—Light-gray to dark-red tuffaceous claystone, sandstone, and
lenticular conglomerate (Love and Christiansen, 1985).

|:| Eocene rocks—Most of Wyoming’s uranium production is from these rocks, which crop out in
most Wyoming basins. The Wasatch Formation occurs in the Powder River Basin,
subbasins in the Greater Green River Basin, and the Overthrust Belt; the Powder River
Basin contains widespread uranium mineralization. The Battle Spring Formation occurs in
the northeastern and eastern Great Divide Basin. The Wind River Formation occurs in the
Shirley Basin, northern Laramie Basin, and the Wind River Basin where it contains a
dominantly conglomeratic facies called the Puddle Springs Arkose Member. Some
localized uranium mineralization is reported in the Laney and Wilkins Peak Members of the
Green River Formation in southwestern Wyoming but outcrops of these members are not
shown on the map. In the Bighorn Basin, only the Tatman Formation contains uranium
mineralization; no mineralization has been reported from the Willwood Formation and it is
not shown on the map.

Battle Spring Formation—Fluvial arkosic sandstones and alluvial fan conglomerates
derived from the Granite Mountains to the north; interbedded with paludal and fluvial rocks
of the Wasatch Formation and locally with lacustrine rocks of the Green River Formation in
the northeastern Great Divide Basin. Most of the Battle Spring is tan-brown to gray and
reddish-brown where oxidized by meteoric waters. Economic uranium deposits occur at
redox boundaries, particularly where the Battle Spring Formation intertongues with the
Wasatch Formation to the south.

Wasatch Formation—Gray-buff claystone and siltstone; tan-gray to variegated pinkish
red-orange, yellowish-gray to buff, medium- to coarse-grained cross-bedded arkosic fluvial
sandstone; numerous carbonaceous shales and coal beds in lower part, especially in the
Powder River Basin (after Denson and others, 1989; Reheis and Coates, 1987). Localized
ore-grade uranium mineralization occurs at redox boundaries, forming roll front deposits,
and halos around organic matter. Some coal beds in the Great Divide Basin are uraniferous
(Pipiringos, 1961; Masursky, 1962).

Wind River Formation—Fluvial sandstone, siltstone, claystone and conglomerate.
Sandstones are gray with local limonitic and hematitic staining, arkosic, poorly cemented,
medium- to coarse-grained, pyritic. Siltstone and claystone are red-green-gray, moderately
well-cemented, interbedded with lignite and contain variable amounts of carbonaceous
material. Basal conglomeratic unit contains granite boulders up to 25 feet in diameter
locally (after Harshman, 1968). Economic uranium deposits (shown on the map) occur in
the lower Wind River Formation of the Shirley Basin as roll fronts and accumulations
surrounding masses of organic debris (Bailey, unpublished reports) and in the Puddle
Springs Member of the southern Wind River Basin (see below).

Puddle Springs Arkose Member (upper Wind River Formation)—Coarse-grained
arkosic sandstone and conglomerate with interbedded siltstone, shale (locally
carbonaceous), and claystone. These units form an alluvial fan system deposited by braided
streams flowing northward from the Granite Mountains. The lower zone of the Puddle
Springs is host to economic uranium deposits of three general types: 1) near surface,
oxidized mineralization, 2) deeper roll fronts of reduced ore, and 3) transitional bedded
mineralization between the first two types.

|:| Paleocene rocks—In Wyoming, these rocks include the Fort Union Formation and its equivalents,
but mineralization is only reported from the Fort Union. The map shows the Fort Union
outcrops; equivalent units (such as the Hoback, Devils Basin, Hanna, and Evanston
Formations and the Pinyon Conglomerate) are not shown. The Fort Union underlies the
Eocene rocks and crops out around the edges of the Powder, Bighorn, Wind, and eastern
Greater Green River basins and on the flanks of the Rock Springs Uplift. In the Powder
River Basin, three members of the Fort Union are recognized but are combined as one unit
on the map; elsewhere in Wyoming the Fort Union is usually not subdivided.

Fort Union Formation—In the Powder River Basin, all three members are combined. The
uppermost (youngest) member is the Tongue River Member, composed of light- to dark-
gray fine-grained sandstone interbedded with drab siltstone, claystone, shale, and coal beds
as much as 150 feet thick near the top; all fluvial and paludal. The middle Lebo Member is
gray, very fine grained sandstone interbedded with siltstone, claystone, carbonaceous shale,
and coal; fluvial, paludal, and some lacustrine; contains numerous iron-rich calcarecous
concretions from less than an inch up to several feet in diameter. The lowest (oldest)
member is the Tullock Member, consisting of drab massive sandstone interbedded with
siltstone, claystone, shale, and thin coal beds; it is lighter in color than overlying Lebo
Member. Uranium mineralization in the Powder River Basin occurs primarily as roll front
deposits near top of formation and locally in the vicinity of organic material, numerous
economic deposits occur in the southern part of basin (Gregory and Micale, 2007, Denson
and others, 1989; Love and others, 1987).

In Wyoming where the Fort Union is not subdivided, it is an interbedded sequence of
white, gray, tan, buff, and brown sandstone, gray to black shale, carbonaceous shale,
siltstone, local conglomerate beds, and (usually) thin coal beds. It may truncate and
unconformably overlie older units near basin margins.

|:| Upper Cretaceous rocks—Uranium mineralization is localized in specific areas or stratigraphic
horizons within the Lance and Mesaverde Formations and Ericson Sandstone, so the
outcrops of these formations are only shown on the map in the immediate vicinity of the
occurrence.

Lance Formation—Gray to buff fine-grained to very fine grained silty sandstone
interbedded with drab to light-green to gray locally carbonaceous siltstone; thin
conglomeratic lenses locally (after Love and Christiansen, 1985). Minor uranium occurs in
central Wyoming as a yellow-green mineralization disseminated in light-gray to buff fine-
grained sandstone.

Mesaverde Formation—Mineralization reported as heavy mineral accumulations in beach
sands (“black sands”) from fossil beach placers. Occurs in various places around the
Bighorn Basin, where formation consists of interbedded light-gray sandstone and gray shale
in upper part; lower part massive, light-buff, ledge-forming sandstone containing thin
lenticular coal beds (Pierce, 1997).

Teapot Sandstone Member of the Mesaverde Formation—Mineralization reported in
the southwestern Powder River Basin. Gray sandstone (white at top), siltstone, and shale
(after Hunter and others, 2005; Love and others, 1979). Uranium occurs in vanadium-rich
roll fronts in marginal marine sandstone, as heavy mineral accumulations in beach sands
(“black sands”), in conglomeratic zones with carbonaceous debris and lignitic shale, and
associated with limonite-stained zones of arkosic sandstone.

Ericson Sandstone of the Mesaverde Group—Mineralization reported in outcrops on the
Rock Springs uplift, where member consists of white massive sandstone with lenticular
chert-grit conglomerate in upper part (Love and Christiansen, 1985).

|:| Lower Cretaceous and Upper Jurassic rocks—Includes the Inyan Kara Group and Morrison
Formation in the Black Hills, and the Cloverly and Morrison Formations undivided in the
rest of Wyoming. In some areas, the Sundance Formation is also combined with the
Cloverly and Morrison.

Inyan Kara Group—Consists of Fall River Formation, Fuson Shale (where present), and
Lakota Formation

Fall River Formation—Rusty-brown sandstone, siltstone and shale; massive, cross-
bedded, fine-grained sandstone, grading upward into siltstone and shale, light- to dark-gray
siltstone and shale, interbedded with thin, fine-grained carbonaceous sandstone. Contains
minor uranium mineralization similar to that in the Lakota Formation (see below) (modified
from McLaughlin and Ver Ploeg, 2006; Mapel and Pillmore, 1963).

Lakota Formation—Intertongued, variegated claystone and sandstone underlain by gray
conglomeratic sandstone. A local unconformity in the northern part of the Newcastle area
divides the Lakota into the upper conglomeratic Fuson Member and the lower, coal-bearing
Chilson member. Locally contains redox uranium mineralization as pore fillings, grain
coatings, coatings in joints and fractures, and as disseminated material in fragments and
seams of carbonaceous material. (Modified from McLaughlin and Ver Ploeg, 2006; Mapel
and Pillmore, 1963).

Cloverly Formation—Rusty sandstone at top, underlain by brightly variegated bentonitic
claystone; chert-pebble conglomerate usually at base (from Love and Christiansen, 1985).

Morrison Formation—Dull, variegated siliceous claystone, nodular white limestone, and
gray, silty, lenticular sandstone (after Love and Christiansen, 1985). Uranium
mineralization occurs locally associated with carbonaceous lenses and organic matter.

Sundance Formation—Dull, variegated siliceous claystone, nodular white limestone, and
gray, silty, lenticular sandstone (after Love and Christiansen, 1985). Uranium
mineralization occurs locally associated with carbonaceous lenses and organic matter.

|:| Pennsylvanian rocks—Includes the Tensleep Sandstone and its equivalents, the Minnelusa,
Hartville, and Casper Formations. All these units contain reported mineralization
occurrences, but only the Tensleep and the Minnelusa have multiple occurrences; only the
Minnelusa in the Black Hills and selected areas of Tensleep are shown on the map.

Tensleep Sandstone—White to gray, cross-bedded sandstone interbedded with thin
limestone and dolomite beds. Local uranium mineralization as disseminated in fine-grained
well-indurated sandstone (Harris, unpublished reports) (modified from Love and
Christiansen, 1985). Because uranium mineralization is localized in specific areas or
stratigraphic horizons within the Tensleep, outcrops are only shown on the map in the
immediate vicinity of the mineralization.

Minnelusa Formation—Buff and red limy sandstone; some thin limestone beds, solution
breccias, and gypsum (from Love and Christiansen, 1985); radioactive zones are reported
mostly from black shale beds in drill holes (Harris, 1985); occurs only in northeastern
Wyoming.

|:| Mississippian rocks—Mineralization occurs only in the Madison Limestone, but regional maps
usually combine the Madison with the underlying Darby Formation (Devonian), and even
the Bighorn Dolomite (Ordovician). Outcrops of these formations are shown on the map
throughout Wyoming because mineralization may occur in the karst features near the top of
the Madison. However, most of the known uranium mineralization occurs in the Little
Mountain area of the northern Bighorn Mountains.

Madison Limestone—Blue, gray, tan massive limestone, dolomite and dolomitic limestone
(modified from Love and Christiansen, 1985). Uranium mineralization occurs in the Little
Mountain area (northwestern Bighorn Mountains) as solution features in caverns related to
joints in karst structures associated with carbonaceous silts and clays on cavern floors (after
Hart, 1959; McEldowney and others, 1977).

|:| Precambrian rocks (undifferentiated on map)—Crystalline rocks exposed in major uplifts
consisting of igneous and metamorphic rocks, dike swarms, and shear zones ranging from
Archean to Proterozoic in age. General descriptions of specific areas are given b elow.

Beartooth Mountains—Archean rocks include orthogneiss and paragneiss greater than 3.2
Ga (Giga-annum or one billion years before present), metasediments and metavolcanics
greater than 3 Ga, and felsic intrusives aged 2.6 to 2.7 Ga. Mafic dike swarm s and shear
zones of Archean and Proterozoic ages.

Bighorn Mountains—Archean rocks include orthogneiss and paragneiss greater than 3.2
Ga, felsic intrusives aged 2.6 to 2.7 Ga and greater than 3 Ga, and metasediments and
metavolcanics aged 2.6 to 2.8 Ga.
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Granite Mountains (includes Shirley, Seminoe and Ferris Mountains)—Archean rocks
include granite aged 2.5 to 2.6 Ga and metasediments, metavolcanics and greenstone
successions aged 2.6 to 2.8 Ga. Archean and Proterozoic dike swarms.

Hartville Uplift—Proterozoic felsic intrusives aged 1.4 to 2.0 Ga. Archean granite aged 2.5
to 2.6 Ga and metasediments, metavolcanics and greenstone successions aged 2.6-2.8 Ga.

Laramie Mountains—Proterozoic rocks include eugeoclinal metasediments, anorthosite
aged 1.435 Ga, and felsic intrusives aged 1.415 to 1.435 Ga (Sherman Granite). Archean
rocks include orthogneiss and paragneiss greater than 3.2 Ga; metasediments,
metavolcanics and greenstone successions aged 2.6 to 2.8 Ga; and granite aged 2.5 to 2.6
Ga. Archean and Proterozoic dike swarms.

Medicine Bow Mountains—Proterozoic rocks include eugeoclinal and miogeoclinal
metasediments and associated shear zones, and felsic intrusives aged 1.4 to 2.0 Ga. Archean
rocks include orthogneiss and paragneiss aged 2.6 to 2.8 Ga; metasediments, metavolcanics
and greenstone successions aged 2.6 to 2.8 Ga; and Archean granite aged 2.5 to 2.6 Ga.
Archean and Proterozoic dike swarms.

Owl Creek Mountains—Archean felsic intrusives aged 2.6 to 2.7 Ga and dike swarms.
Rawlins Uplift—Archean granite aged 2.5 to 2.6 Ga.

Sierra Madre—Proterozoic rocks include eugeoclinal and miogeoclinal metasediments,
felsic intrusives aged 1.4 to 2.0 Ga, and mafic dike swarms and shear zones. Archean rocks
include orthogneiss and paragneiss aged 2.6 to 2.8 Ga; metasediments, metavolcanics and
greenstone successions aged 2.6 to 2.8 Ga; granite aged 2.5 to 2.6 Ga; and mafic dike
swarms.

Teton Range—Archean rocks include metasediments, metavolcanics and greenstone
successions aged 2.6 to 2.8 Ga, and granite aged 2.5 to 2.6 Ga. Archean and Proterozoic
mafic dike swarms.

Wind River Range—Archean rocks include orthogneiss and paragneiss greater than 3.2
Ga; metasediments, metavolcanics and greenstone successions aged 2.6 to 2.8 Ga; felsic
intrusives aged 2.6 to greater than 3.0 Ga; and granite aged 2.5 to 2.6 Ga. Archean and
Proterozoic mafic dike swarms and shear zones.

Map Ore Tonnage Deposit Type3 H
Number Mine Name' (short tons)’ Formation(s)*
ELKHORN CREEK MINING DISTRICT RX; Kfr, Kik
1 Virginia 16 38
2 Vickers 11,312
3 Busfield 9,396
4 Ackerman 8,037
5 Lewis-Dennis 2,314
6 Hauber, New Haven and Homestake 592,577
7 Strom 2,328
HULETT CREEK MINING DISTRICT RX; Kik
8 Saddle 9
BARLOW CANYON MINING DISTRICT RX; Kfr
9 Poison Creek 17
10 Wolfskill 1,947
11 Holmes 127
ALLADIN MINING DISTRICT RX; Kik
12 Black Vein 5
13 Helmer 151
14 A&H and Sisson 162
15 State Lease 22090 146
CARLILE MINING DISTRICT RX; Kik, Kfr
16 Cabin Creek 5
17 Manke 2,214
18 Layomon 47,339
19 Carlile 20,147
20 Meyers and Tony 826
KAYCEE AREA
21 Jerri Merri 30 RX; Js
22 Sperberg 10 RX; Tfu
23 Sperberg 10 RX; Tfu
24 Sperberg 10 RX; Tw
PUMPKIN BUTTES MINING DISTRICT RX; Tw
25 Sunset 89
26 Big Tar 116
27 Osage 200
28 Westinghouse 296,195
29 Charlie and Mike test pits test
30 Irigaray/Christensen ISR *523,438
31 Forest 100
32 P 13
33 Anomaly 93 75
34 Moe 625
35 Red Rock 2 8
36 Dome Butte 335
37 Blowout-Innes 9,500
38 Praest 98
39 Jeannette 2,283
40 Miracle Mile 257
41 Ruthie and Utah 257
42 Colorado Christensen 4,293
43 Orr 73
44 Lucky Seven 27
45 SJ Christensen 113
46 Van | 5
47 Lucky Eight 18
48 Queen and Mary 107
49 Gap 21
50 Blue Star 6
51 Paula 22
52 Black Star 7,562
53 Scott 135
54 White Mule 62
55 Campbell 566
56 Sue 566
57 B Group 36
58 Camblin 1 and Simmons 134
59 Van Buggenem-Scott 12
60 Joyce 7
61 Del 206
62 Snakebite 485
63 Alicemae 387
64 Antelope 1,471
65 Tyeill 485
66 Columbus 30
67 Bruce 3
68 Pete 1,761
69 Nero 570
70 MC 358
71 Coldspot 1,049
72 Jannie 100
73 Collins Draw ISR *test
74 Camblin West 194
75 SYL Del 526
76 Axe 353
77 RHO Terra 22
78 Culver Sterling 11
79 Trix Mystery Cora and Ira 363
80 Alma Uranium Box 2,175
81 Laur 7
82 Kel Roy 22
83 Missy 140
84 Hanna 462
85 Greeenlee 1,177
86 Sable 8 46
87 Teachair 259
SOUTHEAST OF NEWCASTLE
88 Wicker-Baldwin 219 RX; Kfr
CAMPBELL/CONVERSE COUNTY LINE RX; Tw
89 Reno 240
90 Betty 91
91 Triangle 7
92 Turncrest 3,804
93 Jake 3,860
94 Key 1,358
95 Converse County 813
96 Spring 17
97 Baker Group Mines 1,261 RX; K1
SOUTHERN POWDER RIVER BASIN MINING DISTRICT RX; Tw, Tfu
98 Bear Creek 4,023,220
99 Spook and Bountiful 204,208
100 Tisket 1,655
101 Hardy-Zee 56,500
102 Dead Cow 1,774
103 Fly Group Mines 13,600
104 Pat Mines 25,940
105 Betty Lou 77,500
106 D-10 8,569
107 ML 151 359
108 D-85 4,720
109 Section 21 1,391
110 Smith Ranch - Highland ISR *15,823,496
111 D-7 16,900
112 Mine 28-33 602,503
113 Bill Smith 12,837
114 Highland Pits and ISR *13,407,903
115 Dry Lake 87
116 Nine Mile Lake ISR *test
117 Box Creek and Cannon Ball 1,208
118 Jackalope 8
119 Dove 20
120 Lamb 2,288
121 Sheepshed 50
122 South Morton Ranch 57,736
123 Lila Buzz 96
SOUTHERNMOST POWDER RIVER BASIN
124 Judy 56 RX; Tfu
125 Lucky Ann 779 RX
SILVER CLIFF MINING DISTRICT
126 Meng 1 11 RX; Kev
127 Hartwell 100 RX; Kev
128 Miller Lease 7 34 RX; Twr
129 Moore 251 RX; Twr, Kth
130 Apex 18 RX; Twr
131 Nelson Fee Land 127 RX; Twr
132 New Hope 7 RX; Twr
133 Silver CIiff 920 MH; pC, Cf
134 Potter Lease 12 MH; pCsc
SHIRLEY BASIN MINING DISTRICT RX; Twdr
135 Pathfinder-Shirley Basin 7,170,586
136 Night Owl 93 LS; PIPc
137 Uranium Supply-Jenkins 528,582
138 North Walker 740,117
139 South Walker 264,000
140 Getty Oil-Petrotomics 9,372,211
141 Nall 4,900
NORTHERN LARAMIE MOUNTAINS
142 Albany #1 14 MH; pCg
EASTERN GRANITE MOUNTAINS
143 Little Man 95 AT, AP; pCsc, pCg
EASTERN SHIRLEY MOUNTAINS
144 Ajo 4 RX; Jm, Kcv
145 Bald Knob 276 RX; PIPt
SOUTHWESTERN LARAMIE BASIN
146 Desert Rose 10 RX; Kev
WESTERN MEDICINE BOW MOUNTAINS
147 Platt (Uranium King) 13 PG; pCu
MILLER HILL AREA LS; Tbp
148 Miller Hill unreported
149 Unnamed 8
KETCHUM BUTTES MINING DISTRICT RX; Tnp
150 Ketchum Buttes 143
151 Del Oro 2,048
POISON BASIN (BAGGS) MINING DISTRICT RX; Tbp
152 Teton Group est.1,000
153 Cedar Hills 20,867
154 Teton Group est.1,000
155 Poison Basin and Matt 3 61,000
156 Jack Rabbit 47,000
GREAT DIVIDE BASIN MINING DISTRICT
157 Pard 426 RX; Tw
158 Ogle 68,400 RX; Tbs
159 Golden Arrow 5 DE; Tbs
160 Lone Wolf 23 RX; Tw
161 Sweetwater 2,736,120 RX; Tbs
162 School Section 224 RX; Tbs
EASTERN ROCK SPRINGS UPLIFT
163 Lucky Turk 6 RX; Ke
CROOKS GAP-GREEN MTN. MINING DISTRICT RX; Tbs
164 Hazel and Beatrice 23
165 Crooks Gap Mines 3,300,000
166 Green Mountain 523,438
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167 Sundog 139
168 Snowball and Pay Dirt 267,446
169 Heald 6,641
170 Big Eagle 741,251

WESTERN GRANITE MOUNTAINS

171 TWO C #1 40 HY; Tms
SOUTHERN WIND RIVER BASIN
172 Little Story 6 11 MP; Pp
173 Big Red 4 40 RX; PIPt
174 Cinch 15 7 MP; Pp
175 Ring-Sandusky 13 MP; Pp
WEST OF GAS HILLS MINING DISTRICT RX; Twdr
176 Band H 8
177 Pan Pat, Washakie and Cochran 2,048
178 Donna Lee 44
179 Hades 552
GAS HILLS MINING DISTRICT RX; Twdr
180 Twin Arrow 313
181 Ridge 1 and Teton 12,726
182 Skyline 247
183 Lucky Mc and Green River Mines 10,142,829
184 Eureka 3,606
185 Fraser Lamac 621,700
186 Rim 228,782
187 Blue Buck and Red Horse 3,477
188 Fannie May and Thunderbird 43,469
189 School Section 181,122
190 Tee and Bus Russ 400,193
191 Vega and Pix 106,550
192 Union Carbide-East Gas Hills 988,309
193 Star 225,000
194 Bountiful 66,662
195 Hope-Star-Idiots Delight-Blarco 8,040
196 Ran Rex 24,825
197 Union Carbide-West Gas Hills 5,049,461
198 TVA-West Gas Hills 3,278,685
199 Clyde Brett 1,596,781
200 Day, Loma and Rox 1,043,925
201 Peach-Lisbon Shaft 61,957
202 Bay L and Last Chance 32
203 Wild Goose and Kiewit 18,251
NORTH OF GAS HILLS MINING DISTRICT RX; Twdr
204 Hope 1,040
205 Bridger Trail 9
COPPER MOUNTAIN MINING DISTRICT
206 Hesitation 35 RX; Tt
207 Arrowhead 107,917 UGC; Tt, pCg
208 Discovery 8 RX; Tt
209 Day Berger and Kermac 1,080 RX; Tt
210 Bonanza 1,186 RX; Tt
211 Jem 1 17 RX; Tt
SOUTHWEST OF DUBOIS
212 Dubois #1 6 MV; pCgn
EASTERN BIGHORN BASIN RX; Jm
213 Packer Group 31
214 Scorpion 32
215 Sanquine 12 9
216 Shell Creek unreported
LITTLE MOUNTAIN MINING DISTRICT
217 Supercub 32 PK; Mm
218 Mike 2,000 PK; Mm
219 Jet 1,700 PK; Mm
220 Tripacer 1,000 PK; Mm
221 Horseshoe 108 PK; Mm
222 Midnight 12 RX; PIPt
223 Highnoon 121 RX; PIPt

ISR = Production from in-situ recovery methods

2Production from ISR methods noted by * and is reported in pounds of U;Os (yellowcake); “test”
indicates small amounts of unrecorded production

*Refer to list of SYMBOLS USED FOR CLASSIFICATION OF DEPOSITS OR
OCCURRENCES

*Refer to list of FORMATION SYMBOLS AND AGES OF ROCKS HOSTING URANIUM
DEPOSITS OR OCCURRENCES
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