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Base map from U.S. Geological Survey 1:24,000-scale
topographic map of the Gas Hills, Wyoming
Quadrangle, 1958, photorevised 1984

Base hillshade derived from United States Elevation Data
(NED), 10-meter Digital Elevation Model (DEM), 2008;
azimuth 315°, sun angle 45°, vertical exaggeration 2.7

Projection: Universal Transverse Mercator (UTM), zone 13
North American Datum of 1927 (NAD 27)

1,000-meter grid ticks: UTM, zone 13

10,000-foot grid ticks: Wyoming State Plane Coordinate
System, west central and east central zones
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Gas Hills 1:24,000-scale
Bedrock Geologic Map

EXPLANATION
CORRELATION OF MAP UNITS MAP SYMBOLS
o Holocene — Certain—Location known <25 m (82 ft)
Qp ﬂ:Pl . :|~ QUATERNARY Definitions:  Approximate—Estimated location 25-100 m (82—330 ft)
5 2 eistocene Inferred—Estimated location >100 m (330 ft)
Unconformity
Ter }Miocene - } NEOGENE —_— - Forl::}llt;;):i nct%lrlrt:;t—Contlnuous where certain, long dash where approximate, short dash
Unconformity E
— }01. R~ - CENOZOIC —7——---  Fault—Continuous where certain, long dash where approximate, short dash where inferred,
W lgocene T dotted where concealed, queried where identity or existence uncertain; bar and ball on
Unconformity I downthrown block of normal fault
n A - PALEOGENE
Twb | Focene R 4—1— —_— Antic!ine‘—Continuous where certain, long dash where approximate; arrow on end indicates
Twdr Y direction of plunge
Unconformity _ _ _ (—*— — ——  Syncline—Long dash where approximate; arrow on end indicates direction of plunge
Ny Strike and dip of inclined bedding
~Upper Cretaceous
Kmr - CRETACEOUS CH17-436A Direction of landslide flow
Kt $86x05Ma Sample location—Showing sample number and age determined by U-Pb geochronology on
~Lower Cretaceous detrital zircons
Kev ¢
Unconformity ° Oil well—Locations from Wyoming Oil and Gas Conservation Commission (WOGCC)
Jm - ; .
_ [ Upper Jurassic - MESOZOIC & Dry hole—Locations from WOGCC
Js . . |
) - Middle Jurassic JURASSIC o Deep disposal well (Class I)—Locations from WOGCC
Unconformity —
- 1 Lower Jurassic | Disturbed ground—Areas that have been reshaped by human earth moving activities related
Unconformi to surface pit uranium mines, quarries, dams, or gravel pits. Includes areas disturbed
neonformity before the 1984 update to the base topographic map. Extensive amount of mapped unit
- ~Upper Triassic has been removed
~ TRIASSIC
Rca
Rer -Lower Triassic

DESCRIPTION OF MAP UNITS

Cenozoic

Qal

Tsr

Twr

Twb

Twdr

Alluvial deposits (Holocene)—Unconsolidated to loosely consolidated clay, silt, sand, gravel, and cobbles located in
and along most drainages. May include minor eluvial deposits, slope wash, and small alluvial and colluvial fans
along drainages

Landslide deposits (Holocene and Pleistocene[?])—Slumps and blocks of bedrock, and boulder and cobble-sized loose
slope debris, typically at or near the base of steep slopes such as the Beaver Divide escarpment. Largely
unconsolidated and poorly sorted, with hummocky topography. Thickness up to 76 m (250 ft)

Pediment deposits (Holocene and Pleistocene[?])—Poorly consolidated to unconsolidated gravel, pebbles, cobbles,
and boulders in a medium to coarse matrix of locally derived sediment. Thickness up to 3 m (10 ft)

Split Rock Formation (Miocene)—Cross-bedded to massive, well-sorted, white to gray and tan, fine-grained tuffaceous
sandstone, coarse arkosic sandstone and conglomerate, and cream to tan silty tuff and minor pumicite. Conglomerate
beds contain angular to rounded pebbles and cobbles dominated by Precambrian rocks. Conspicuous well-rounded
and frosted grains (Love, 1970); minor chert nodules. Thickness up to 46 m (150 ft)

White River Formation (Oligocene)—White, light-gray, yellowish- to orangish-gray, mostly tuffaceous sandstone and
bentonitic siltstone and claystone; commonly contains persistent thin beds of pumicite (Love, 1970) and beds of
reworked biotitic vitric ash. Locally blends into underlying Eocene Wagon Bed and Wind River formations.
Thickness up to 91 m (300 ft)

Wagon Bed Formation (Eocene)—Tuffaceous, commonly sandy mudstone and siltstone, often bentonitic-tuff,
noncalcareous sandstone, and conglomerate. Softer, less consolidated units are various shades of light olive gray to
light yellowish and greenish gray, locally light orange to red; resistant, more tuffaceous units are irregular, gnarly,
typically light olive green to light yellowish gray, very commonly stained with patchy yellow limonite(?) throughout
and common light-red hematite(?) staining on weathered surfaces. Tuffs are typically fine grained, containing
abundant biotite and glass shards, with local lenses of coarser material (lapilli tuff). Tuffaceous sandstones are mostly
yellowish gray to light olive gray, fine to medium grained, locally very coarse grained, locally containing significant
proportion of grains derived from the Rattlesnake Hills volcanic field. These rock units are interbedded with
numerous unconsolidated conglomerates composed of mixed Precambrian granite and metamorphic rocks as well as
Tertiary volcanic debris. Local conglomerate beds consist entirely of Rattlesnake Hills volcanic pebbles, cobbles,
and boulders (some up to several feet across, nearer the Rattlesnake Hills to the southeast). Thickness in this area is
generally 91-122 m (300—400 ft) and thickens to the east, but varies considerably due to erosion prior to deposition
of the overlying White River Formation and its removal of some of this formation during the Oligocene

Wind River Formation (Eocene)—Arkosic sandstone, conglomerate, siltstone and mudstone of various shades of tan,
rusty yellow, orange, red, and brown. Arkosic sandstone is typically poorly sorted, medium to coarse grained, with
calcite and limonite cement, and typically forms small resistant ledges, locally conglomeratic. Sandstones and
conglomerates are composed of fragments of quartz, quartzite, chert, feldspar, granite, gneiss, and mica (Paleozoic
detrital grains are rare); most have been extensively stained with ferric oxides, forming irregular concretions up to
several feet across. Siltstones and claystones are similar in color to the coarser units and locally becoming variegated
deep red, blue-green, and white to gray. Thickness up to 275 m (900 ft)

Mesozoic

Kc

Kmr

Kt

Kev

Jm

Js

Rer

Cody Shale (Upper Cretaceous)—Soft, dark-gray to olive-gray marine shale with bentonite, bentonitic shales and
siltstones in the lower part, coarsening upward into to siltstones and sandstones, some of which form persistent
ridges. Sandstones are very fine to fine grained, thin bedded to finely cross-bedded, gray to orangish gray, and light
tan to buff, commonly fractured with calcite infill, locally glauconitic. Thickness up to approximately 1,370 m (4,500
ft) in the southeastern Wind River Basin (Barwin, 1961)

Frontier Formation (Upper Cretaceous)—Dark gray to black shale and siltstone interbedded with gray and brown,
fine- to coarse-grained sandstone; white to yellow bentonite, porcellanite; thin impure coal beds are found in the
lower part (Love and others, 1979). Wall Creek Sandstone Member forms two distinctive ridges of tan to rusty
brown, fine-grained sandstone toward the top of the formation (tupper sandstone marks the contact with the overlying
Cody Shale). Thickness up to approximately 213 m (700 ft)

Mowry Shale (Upper Cretaceous)—Hard, gray to black organic shale weathering to silver gray white, commonly iron-
oxide stained along bedding planes and fractures. Contains abundant fish scales and common bentonite beds (Love
and others, 1979). Thickness up to approximately 130 m (425 ft)

Thermopolis Shale (Lower Cretaceous)—Dark-gray to black, soft, fissile, and noncalcareous shale. Locally hosts thin
bentonite layers near the top and bottom, and is interbedded near the middle with thin silty sandstone (Pekarek, 1977;
Love and others, 1979). Commonly exhibits selenite crystals throughout and iron concretions near the base.
Thickness up to 76 m (250 ft)

Cloverly Formation (Lower Cretaceous)—Sandstone and conglomerate; upper part of formation is light-gray to brown,
fine- to coarse-grained, sparkly sandstone underlain by tan, yellowish-gray, pale-orange, angular to subrounded, fine-
to coarse-grained conglomerate, with pebbles of quartz, chert, shale, and sandstone, in a matrix of fine- to medium-
grained sandstone; well-indurated, locally siliceous, cross-bedded, and slabby, with interbedded variegated shale,
claystone, and carbonaceous shale. Basal pebble conglomerate forms prominent blocky ridges, which some geologists
have mapped as the Lakota Conglomerate. Thickness up to 40 m (130 ft) including basal conglomerate, approximately
5 m (15 ft) thick

Morrison Formation (Upper Jurassic)—Variegated siltstone and shale, pale-green, blue-green, maroon, buff to brown,
chalky white, interbedded with olive-green, gray, and tan sandstones. Siltstones are blocky, loosely consolidated to
competent, mostly calcareous beds, with scattered chert and carbonate nodules, and local bentonite and ash beds.
Sandstone is generally gray, grayish yellow to grayish orange, calcareous, and thinly bedded. Local dark-gray to
black, discontinuous chert beds. Local thin drab limestone beds with scattered chert nodule inclusions. Thickness up
to 60 m (200 ft)

Sundance Formation (Upper and Middle Jurassic)—Interbedded sandstone, siltstone, limestone, and shale. Sandstone
is grayish yellow to tan, typically cross-bedded, calcareous, slightly glauconitic, and platy. Siltstone is olive gray,
glauconitic, with numerous marine fossils; shale is light green to maroon; limestone is brown, with abundant marine
fossils of pelecypods and cephalopods. Thickness up to 91 m (300 ft)

Nugget Sandstone (Lower Jurassic and Upper Triassic)—Cream to buff and salmon-red, massive to cross-bedded,
fine- to medium-grained, friable, calcareous sandstone; extensively cross-bedded in the upper part and contains
abundant frosted, rounded quartz grains (Keefer, 1970; Love, 1970). Thickness up to 46 m (150 ft)

Chugwater Formation (Triassic)—Red and gray shale and siltstone with interbedded red to salmon to buff, fine-grained
sandstone and gray limestone. Units within the Chugwater Group are as follows:

Popo Agie Member—Reddish-brown to maroon mudstone, with scattered yellow to orange pebbles near base; blocky
and locally calcareous. Thickness up to approximately 60 m (200 ft)

Alcova Limestone Member—Limestone, gray to light purple, thinly laminated from presence of fossil stromatolites;
blocky, forms prominent ridges up to 4 m (13 ft) thick. Weathered surfaces appear orange to rusty brown from
lichen growth

Red Peak Member—Red to orange, laminated, platy siltstone. Common ripple marks, slightly calcareous,
interbedded with very fine-grained silty sandstone grading into siltstone; partly calcareous. Thickness up to
approximately 200 m (660 ft)

REFERENCES

Barwin, J.R., 1961, Stratigraphy of the Mesaverde Formation in the southeastern part of the Wind River Basin,
Fremont County, Wyoming: Laramie, University of Wyoming, M.A. thesis, 78 p., 4 pls., scale 1:24,000.

Burk, C.A., 1956, Subsurface stratigraphy of the pre-Niorara [sic] formations in the Wind River Basin, central
Wyoming, in Wyoming stratigraphy—Subsurface stratigraphy of the pre-Niobrara formations in Wyoming:
Wyoming Geological Association, p. 23-34.

Burk, C.A., 1957, Stratigraphic summary of the nonmarine Upper Jurassic and Lower Cretaceous strata of Wyoming:
Wyoming Geological Association, 12 annual field conference, Guidebook, p. 55-62.

Cobban, W.A., 1957, Mowry and Frontier Formation in the southern part of Wind River Basin, Wyoming: Wyoming
Geological Association, 12" annual field conference, Guidebook, p. 67-70.

Cola, E.C., and Sutherland, W.M., 2014, Preliminary geologic map of the Mc Intosh Meadows quadrangle, Fremont
and Natrona counties, Wyoming: Wyoming State Geological Survey Open File Report 14-2, 39 p., 1 pl., scale
1:24,000.

Keefer, W.R., 1965, Stratigraphy and geologic history of the uppermost Cretaceous, Paleocene, and lower Eocene
rocks in the Wind River Basin, Wyoming: U.S. Geological Survey Professional Paper 495-A, 77 p., 4 pls.

Keefer, W.R., 1970, Structural geology of the Wind River Basin, Wyoming: U.S. Geological Survey Professional
Paper 495-D, 35 p., 3 pls., scale: 1:250,000.

Keefer, W.R., 1972, Frontier, Cody, and Mesaverde formations in the Wind River and southern Bighorn basins,
Wyoming: U.S. Geological Survey Professional Paper 495-E, 23 p., 3 pls.

Love, J.D., 1957, Stratigraphy and correlation of Triassic rocks in central Wyoming: Wyoming Geological
Association, 12" annual field conference, Guidebook, p. 39-45.

Love, J.D., 1961, Split Rock Formation (Miocene) and Moonstone Formation (Pliocene) in central Wyoming: U.S.
Geological Survey Bulletin 1121-1, 39 p.

Love, J.D., 1970, Cenozoic geology of the Granite Mountains area, central Wyoming: U.S. Geological Survey
Professional Paper 495-C, 154 p., 10 pls., scale 1:125,000.

Love, J.D., Christiansen, A.C., Earle, J.L., and Jones, R.-W., 1979, Preliminary geologic map of the Casper 1° x 2°
quadrangle, central Wyoming: U.S. Geological Survey Open File Report 79-961, 13 p., 1 pl., scale 1:250,000.

Lynds, R.M., Toner, R.N., Freye, A.M., Sutherland, W.M., and Loveland, A.M., 2016, Preliminary geologic map of
the Ervay Basin SW quadrangle, Natrona County, Wyoming: Wyoming State Geological Survey Open File
Report 2016-4, 31 p., 1 pl., scale 1:24,000.

Pekarek, A.H., 1977, Structural geology and volcanic petrology of the Rattlesnake Hills, Wyoming: Wyoming
Geological Association Earth Science Bulletin, v. 10, no. 4, p. 3-30.

Peterson, J.A., 1957, Gypsum Spring and Sundance formations, central Wyoming: Wyoming Geological Association,
12" annual field conference, Guidebook, p. 47-54.

Skipp, W.L., 1957, Stratigraphy of the Thermopolis Shale and the Muddy Sandstone in the southwestern Wind River
Basin: Wyoming Geological Association, 12" annual field conference, Guidebook, p. 63—66.

Soister, P.E., 1967, Geology of the Puddle Springs quadrangle, Fremont County, Wyoming: U.S. Geological Survey
Bulletin 1242-C, 36 p., 1 pl., scale 1:24,000.

Soister, P.E., 1968, Stratigraphy of the Wind River Formation in south-central Wind River Basin, Wyoming: U.S.
Geological Survey Professional Paper 594-A, 50 p., 5 pls., scale 1:63,360.

Thompson, R.M., 1958, Geology and oil and gas possibilities of the Wind River Basin, Wyoming, in Habitat of oil—
A symposium: Tulsa, Okla., American Association of Petroleum Geologists, p. 307-327.

Van Houten, F.B., 1955, Volcanic-rich middle and upper Eocene sedimentary rocks northwest of Rattlesnake Hills,
central Wyoming: U.S. Geological Survey Professional Paper 274-A, 14 p.

Van Houten, F.B., 1964, Tertiary geology of the Beaver Rim area, Fremont and Natrona counties, Wyoming: U.S.
Geological Survey Bulletin 1164, 99 p., 8 pls., scale 1:62,500.

Van Houten, F.B., and Weitz, J.L., 1956, Geologic map of the eastern Beaver Divide-Gas Hills area, Fremont and
Natrona counties, Wyoming: U.S. Geological Survey Oil and Gas Investigations Map 180, scale 1:63,360.

Wroble, J.L., 1953, Stratigraphy and sedimentation of the Popo Agie, Nugget, and Sundance formations in central
Wyoming: Laramie, University of Wyoming, M.A. thesis, 151 p., 8 pls.

Wyoming Oil and Gas Conservation Commission, 2018, Wyoming Oil and Gas Conservation Commission website,
accessed March 2018, at http://wogcc.state.wy.us/.

Zeller, H.D., 1957, The Gas Hills uranium district and some probable controls for ore deposition: Wyoming Geological
Association, 12" annual field conference, Guidebook, p. 156-160.

Zeller, H.D., Soister, P.E., and Hyden, H.J., 1956, Preliminary geologic map of the Gas Hills uranium district, Fremont
and Natrona counties, Wyoming: U.S. Geological Survey Mineral Investigations Field Studies Map MF-83, scale
1:31,680.

DISCLAIMERS

Users of this map are cautioned against using the data at scales different from those at which the map was
compiled. Using these data at a larger scale will not provide greater accuracy and is 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, or any
decisions based on, the digital data or printed map. The WSGS and the State 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.

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-info@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.wyo.gov, call 307-766-
2286, ext. 224, or email wsgs-info@wyo.gov.

NOTICE FOR OPEN FILE REPORTS PUBLISHED BY THE WSGS

Open File Reports are preliminary and usually require additional fieldwork and/or compilation and analysis; they
are meant to be a first release of information for public comment and revie w. The WSGS welcomes any comments,
suggestions, and contributions from users of the information.




