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People with disabilities who require an alternative form of communication in
order to use this publication should contact the Editor, Wyoming State
Geological Survey.  TTY Relay Operator 1 (800) 877-9975.
Additional copies of this map can be obtained from:
Wyoming State Geological Survey
P.O. Box 1347 - Laramie, WY 82073 - 1347
Phone: (307) 766-2286 - Fax: (307) 766-2605
Email:  wsgs-info@uwyo.edu
A digital version of this map will be available on CD-ROM.
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Form ation contact 
 
Fault—Bar and ball on dow nthrow n block ; arrow s indicate relative 
direction of oblique-slip movement.  No indication on fault trace indicates 
undetermined motion. Dashed w here approximately located; dotted and 
queried w here concealed 
 
T h rust fault— S aw teeth on upthrow n block . Dashed w here 
approximately located; dotted and queried w here concealed 
 
Anticline—Trace of axial plane and direction of plunge compiled from 
source mapping or determined by field dip measurements and by 
photo interpretation 
 
Monocline—Trace of axial plane compiled from source mapping or determined 
by field dip measurements and by photo interpretation.  Arrow s point in 
direction of dip 
 
 

Surfic ial d eposits 
 
 Alluvial d eposits (Holocene)— Unconsolidated and poorly consolidated clay, silt, sand, and gravel, 

mainly in channel or meander belt of creek s and rivers. Includes low est level terrace deposits 
in many of the stream valleys 

 
 Land slid e d eposits (Holocene/Pleistocene)— Block s of bedrock , surficial materials, or loose slope 

debris that have fallen, slumped, or flow ed dow n moderate to steep slopes, especially those 
w eak ened by w ater and undercutting. S ome large block s of the M orrison Formation w hich 
detached at the shale contact w ith the underlying S undance Formation and slid dow n the dip 
slope w est of Freeman Draw  and northeast of Barnum have been mapped as landslides.  
S imilar features are mapped in the Frontier S andstone near M ayow orth 

 
 Colluvium  (Holocene/Pleistocene)— Unconsolidated masses of rock  fragments and nonsorted to 

poorly sorted sand, silt, clay, sparse gravel, derived locally through mass w asting. Only larger 
and thick er masses of slope w ash/talus on the w est and southw est flank  of the Horn located in 
the northw estern part of the map are included 

 
 Mixed  alluvium  and  colluvium  (Holocene/Pleistocene)— S and, silt, clay, and gravel deposited 

mainly along intermittent streams and rivers; includes slope w ash and smaller alluvial fan 
deposits that coalesce w ith alluvium and youngest low  level terrace deposits 

 
 Playa lak e d eposits (Holocene/Pleistocene)— S ilty sand to clayey silt, poor to good sorting.  

S ediments derived from erosion of Cody S hale and deposited in shallow  closed basins by 
w ind and w ater 

 
 T errace d eposits (Holocene/Pleistocene)— Beds of pebble and cobble gravels and lenses of silt and 

sand locally cemented by calcium carbonate. Consist of uncorrelated terraces w hich occur 
along present drainages, a few  feet to several hundred feet above modern flood plains 

 
 Old er alluvial fan d eposits (Pleistocene/Pliocene?)— Boulder gravels in a coarse matrix; subrounded 

and rounded pebbles, cobbles, and boulders of igneous, metamorphic, and resistant 
sedimentary rock s, interbedded w ith lenses of sand and silt. These deposits often occur on 
beveled bedrock  surfaces 100 to several hundred feet above current drainages. S ome isolated 
erosional remnants of these fan deposits occur as bench lik e features on the eastern flank s of 
the Bighorn M ountains and adjacent folds and the higher fan remnants may be Tertiary in age. 
The M esa, a large alluvial fan feature trending southeast from the Horn, is included in this 
category 

 
T ertiary sed im entary rock s 
 
 Wh ite River Form ation (?) (Olig ocene)— A conglomeratic erosional remnant occuring on mountain 

upland surfaces tow ard the summit of the southern Big Horn M ountains on the w est side of 
the map, described by Hose (1955) as probably Oligocene in age. These deposits appear to be 
Oligocene (?) fill in paleo-channels cut in Paleozoic and Precambrian rock s. Consists of 
Precambrian boulders, cobbles, and pebbles embedded in poorly stratified sandstone and 
bentonitic claystone. Thick ness less than 50 feet (description and thick ness modified from 
Hose, 1955 and V er Ploeg and Greer, 1992) 

 
 Wasatch  Form ation (Eocene and  Paleocene?)— Lenticular interbeds of gray to light-brow n, fine- to 

coarse-grained, locally conglomeratic, feldspathic to ark osic, crossbedded sandstone; dark - to 
light-gray or brow n or greenish-gray shale, claystone, and siltstone. S ubbituminous and 
lignitic coal beds and carbonaceous shales occur locally. Thick nesses of over 2400 feet 
(description based on Kohout, 1957) 

 
  Wasatch  cong lom erate (?) (Eocene)— Consolidated lenticular conglomerate beds comprised of 

locally derived pebbles and cobbles of sedimentary and igneous rock s. Possibly equivalent to 
the Kingsbury and M oncrief Conglomerate M embers of the W asatch. Deposits occur near the 
confluence of the M iddle Fork  of the Pow der R iver and Buffalo Creek , on the southw est 
corner of the M esa near M ayow orth, and on the southeast flank  of EK M ountain. Thick ness 
from 10 to 30 feet (description and thick ness from V er Ploeg, 1998b) 

 
 Fort Union Form ation und ivid ed  (Paleocene)— Y ellow ish-gray sandstone and siltstone; coals and 

carbonaceous shales; and, locally, thin lenses of conglomerate. The Lebo and Tullock  
M embers of the Fort Union Formation cannot be differentiated in the northern third of  the 
map.  Here the low er 500 feet of the Fort Union Formation includes brow n ferrugineous 
calcareous sandstone ledges interbedded w ith siltstone and shale. M aximum thick ness about 
3575 feet (Denson and others, 1995) 

 
  Lebo Mem ber— In the southern tw o thirds of the mapped area the Fort Union Formation is   

divided into the Lebo M ember and the Tullock  M ember. The Lebo M ember is light to dark -
gray very fine grained to conglomeratic sandstone interbedded to varying degrees w ith gray 
siltstone, claystone, and carbonaceous shale and thin lenses of coal. Thick nesses range from 
2325 to 3900 feet  (description and thick ness from Denson and others, 1995) 

 
  T ulloc k  Mem ber— Distinguished from the conformably overlying Lebo M ember by its drab 

appearance and massive sandstone units. Interbedded tan to buff sandstone, siltstone, dark  
brow n and gray carbonaceous shale, and thin coal beds. Thick ness 1000 to 1725 feet 
(description and thick nesses from Denson and others, 1955) 

 
Upper Cretaceous rock s 
 
 Lance Form ation and  Fox Hills Sand stone und ivid ed  
 
  Lance Form ation— Light gray to light yellow ish gray fine- to medium-grained lenticular 

sandstone interbedded w ith dark  gray shales; some thin beds of brow n carbonaceous shale 
occur in the upper half; bottom 100-200 feet includes light gray fine-grained thin bedded 
shaly sandstone w ith partings of dark  gray shale. Thick ness 1500 to 3325 feet (description and 
thick ness modified from Denson and others, 1990) 
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 Fox Hills Sand stone and  Bearpaw  Sh ale und ivid ed  
 
  Fox Hills Sand stone— Brow nish gray to yellow  brow n sandstone interbedded w ith siltstone and 

dark  sandy shale. The sandstone is characterized as a coarsening upw ard sequence. The Fox 
Hills S andstone is combined w ith Lance Formation in northern portion of map and w ith 
Bearpaw  S hale on w ith the remainder of the map. Thick ness approximately 200 to 600 feet 
(thick ness from Horn and R ichardson, 1958) 

 
  Bearpaw  Sh ale— Dark  greenish gray shale w ith thin laminae of light gray siltstone; fine-grained 

sandstone in upper half of unit.  Upper 15 feet grades into light colored sandstone of the Fox 
Hills Formation. Contact w ith Fox Hills placed at 6-inch bentonite layer. Thick ness about 
470 feet (thick ness from Horn and R ichardson, 1958) 

 
 Mesaverd e Form ation— Light gray to yellow ish gray fine- to medium-grained sandstone and 

interbedded dark  greenish gray shales, w ith a brow n carbonaceous shale near the top. 
Capped by the Teapot S andstone M ember, an 8-foot thick  w hite fine-grained crossbedded 
sandstone. Park man S andstone M ember in low er part of formation commonly contains 
brow n w eathering calcareous concretions. Thick ness up to 750 feet (description and 
thick ness modified from Hose, 1955) 

 
 Cod y Sh ale— Dark  gray calcareous fossiliferous marine shale interbedded w ith light gray fine-

grained sandstone, w ith numerous bentonite beds in the upper tw o-thirds of the formation. 
S eptarian concretions common throughout the shale units. An upper glauconitic fine-grained 
shaly sandstone (S hannon S andstone M ember) approximately 100 feet thick  occurs about 
1000 feet below  the top of the formation. Thick ness 3000 to 3300 feet (description and 
thick ness modified from Kohout, 1957) 

 
 Frontier Form ation— Gray to black  shale, and siltstone, bentonite beds, and “salt and pepper” 

sandstone. First W all Creek  S andstone M ember forms top and S econd W all Creek  S andstone 
M ember occurs low er in the section. Contact w ith the underlying M ow ry S hale is at the base 
of a 4 to 6 foot bentonite bed, locally referred to as the “Clay S pur Bentonite.” Thick ness 
approximately 800 to 850 feet (description and thick ness modified from V er Ploeg, 1998a) 

 
Mow ry Sh ale, Mud d y Sand stone, and  T h erm opolis Sh ale und ivid ed  
 
 Mow ry Sh ale (Upper Cretaceous)— Hard, dark  gray, siliceous shale that w eathers silver gray and 

contains thin bentonite beds and abundant fish scales. Low er unit is dark  gray to black  
nonresistant shale w ith thin interbedded w hite fine-grained ledge-forming sandstone near the 
base, grading into the underlying M uddy S andstone. Contact w ith overlying Frontier 
Formation is at the base of the persistant “Clay S pur Bentonite.” Thick ness approximately 
350 feet (description and thick ness modified from V er Ploeg, 1998a) 

 
 Mud d y Sand stone (Low er Cretaceous)— Tan to gray fine- to medium-grained friable to w ell lithified 

sandstone that is 5 to 30 feet thick . Easily identified by its drab color and grains of black  
minerals (description and thick ness modified from V er Ploeg, 1998a) 

 
 T h erm opolis Sh ale (Low er Cretaceous)— Dark  gray to black  soft fissile shale w ith some interbedded 

bentonite layers. Ironstone concretions appear in the low er portion of the formation. 
Thick ness 160 to 200 feet (description and thick ness modified from V er Ploeg, 1998a) 

 
Cloverly and  Morrison form ations und ivid ed  
 
 Cloverly Form ation (Low er Cretaceous)— Basal tan to w hite coarse-grained sandstone and chert 

pebble conglomerate, locally crossbedded and overlain by variegated buff and purple 
claystones interbedded w ith thin black  shale beds, and an upper gray to buff to brow n, fine- 
to coarse-grained resistant slabby sandstone and siltstone, locally referred to as the “R usty 
Beds.” Thick ness 100 to 150 feet (description and thick ness modified from Hose, 1955 and 
V er Ploeg, 1998a) 

 
 Morrison Form ation (Upper Jurassic)— Pale-green, olive-green, blue-green to maroon and chalk y 

w hite variegated calcareous and bentonitic claystones interbedded w ith lenticular light gray 
fine-grained friable crossbedded sandstones. Dinosaur bones and bone fragments are common 
in the upper portion of the section. Thick ness 185 to 210 feet (description and thick ness 
modified from Hose, 1955 and V er Ploeg, 1998a) 

 
Sund ance and  Gypsum  Spring  form ations und ivid ed  
 
 Sund ance Form ation (Upper and  Mid d le Jurassic)— Upper part; gray to greenish gray glauconitic 

shale w ith an upper layer consisting of slabby shale and calcareous sandstone that w eathers 
brow n and is slightly glauconitic. Low er portion is primarly slabby sandstone interbedded 
w ith shale. Locally, the low ermost 0-15 feet contains oolitic limestone. The S undance 
formation is of marine origin and is characterized by a high content of glauconite and 
numerous belemnite fossil remains. Thick ness 260 to 350 feet (description and thick ness 
modified from Hose, 1955 and V er Ploeg, 1998a) 

 
 Gypsum  Spring  Form ation (Mid d le Jurassic)— R eddish brow n shale, claystone, and siltstone 

interbedded w ith 1 to 3 foot thick  limestone and limestone breccia. Limy gypsum beds in the 
low er part of the unit and light gray argillaceous limestone in the upper part of the section.   
Thick ness ranges from 0 to 75 feet, the formation pinches out in the northw est central part of 
the mapped area, south of Pass Creek  (description and thick ness modified from V er Ploeg and 
Greer, 1992) 

 
Ch ug w ater and  Goose Eg g  form ations und ivid ed  
 
 Ch ug w ater Form ation (Upper and  Low er T riassic )— Includes Crow  M ountain S andstone M ember, 

Alcova Limestone M ember and R ed Peak  M ember, from top to bottom. Crow  M ountain is 
reddish orange sandstone; Alcova is purplish gray limestone; R ed Peak  is red shale, siltstone 
and fine-grained sandstone. Thick ness 700 to 900 feet (description and thick ness modified 
from V er Ploeg, 1998) 

 
 Goose Eg g  Form ation (T riassic and  Perm ian)— Dark  red to reddish orange shale and siltstone w ith 

interbedded gypsum, limestone, and dolomite, mainly in the low er portion. Local thin 
conglomerate lenses made up of Paleoz oic limestone, chert, and sandstone cobbles noted near 
the base of the formation on the upper portion of S outh R iver S lope in the south w estern part 
of the mapped area. This conglomerate may be equivalent to the Now ood Conglomerate 
member of the Goose Egg Formation in the southeastern part of the Bighorn Basin. Formation 
thick ness 300 to 350 feet (description and thick ness from V er Ploeg, 1998b) 

 
T ensleep and  Am sd en form ations und ivid ed  
 
 T ensleep Sand stone (Pennsylvanian)— W hite to buff, medium- to fine-grained, massive sandstone; 

interbedded w ith thin limestone and dolomite beds, especially tow ard the base. Upper and 
middle sandstones are usually characterized by large-scale crossbeds. Thick ness ranges from 
350 to 400 feet (description and thick ness modified from V er Ploeg, 1998b) 

 
 Am sd en Form ation (Pennsylvanian and  Mississippian)— Includes from top to bottom, R anchester 

Limestone M ember – gray to purplish limestone and dolomite, interbedded w ith shale, 
siltstone, and sandstone; Horseshoe S hale M ember – reddish brow n to maroon shale and 
siltstone w ith thin beds of sandstone and carbonates; and Darw in S andstone M ember (Upper 
M ississippian) – gray to buff, fine- to medium-grained, crossbedded sandstone. Thick ness 
about 250 to 400 feet (description and thick ness modified from V er Ploeg, 1998b) 

 
Mad ison Lim estone (Upper and  Low er Mississippian)— Alternating units of light tan to gray limestone 

and dolomite. Upper portion bluish gray limestone w ith k arst surface at the top.  Low er 
portion mainly dolomite and dolomitic limestone. The entire formation is fossiliferous; 
spiriferoid brachiopods and solitary tetracorals being the most common. Thick ness ranges 
from 250 to 500 feet, thinning tow ard the south (description and thick ness modified from 
Hose, 1955, and V er Ploeg, 1998b) 

 
Big h orn Dolom ite (Upper Ord ovic ian) and  Hard ing  Sand stone (Mid d le Ord ovic ian) und ivid ed —

Gray massive cliff forming dolomite w ith a 5-foot thick  light gray to yellow ish brow n 
silicious sandstone at the base. S ome z ones of the dolomite and the low er sandstone of the 
Bighorn Dolomite are quite fossiliferous. A highly pitted w eathered surface is characteristic 
of the dolomite member. The basal Harding S andstone is light gray to red, fine- to medium-
grained, silicious sandstone approximately 30 feet thick . Locally, the basil unit contains 
primitive fish bones and plates. Total thick ness 0 to 200 feet, pinching out in the southw est 
portion of the mapped area (description and thick ness from V er Ploeg and Greer, 1992) 

 
Gallatin Lim estone (Low er Ord ovic ian and  Upper Cam brian) and  Gros Ventre Form ation (Upper 

and  Mid d le Cam brian) und ivid ed — Uppermost unit (Gallatin Limestone) contains resistant 
grayish red limestone and thin beds of flat pebble conglomerate underlain by olive green to 
yellow ish brow n, glauconitic shale and siltstone. The middle unit (upper Gros V entre 
Formation) includes light gray limestone, silty and glauconitic, interbedded w ith soft grayish 
green shale and a bed of flat pebble conglomerate. The basal unit (low er Gros V entre 
Formation) consists of yellow ish brow n to reddish brow n, friable, medium- to coarse-grained 
glauconitic sandstone. The tw o formations are not distinguishable for mapping purposes in 
this area. Total thick ness is 550 to 580 feet (description and thick ness modified from Hose, 
1955, and V er Ploeg, 1998b) 

 
Flath ead  Sand stone (Mid d le Cam brian)— R eddish gray, tan, and light brow n medium to coarse-grained 

quartz sandstone in beds as much as 3 feet thick ; locally conglomeratic and crossbedded. Thin 
interbeds of green, maroon, and tan siltstone, mainly in the upper portion; ark osic 
conglomerate in the low er part. Abundant inarticulate brachiopods and less numerous 
specimens of the trilobite Elrathia sp. are found w ithin the top 2 to 3 feet of the formation. 
Thick ness 300 to 400 feet (description and thick ness modified from Hose, 1955, and V er 
Ploeg and Greer, 1992) 

 
Arch ean rock s 
 
 Metased im entary and  m etavolcanic rock s—Q uartzite, hornblende gneiss, foliated marble, and 

allanite-bearing calc-silicate rock s. Occurs on the northeast portion of the Horn. Description 
modified from Hinrichs and others (1990). 

 
 Granitic g neiss— Composed of quartz, plagioclase, biotite, and microcline. Intruded w ith quartz 

diorite and amphibolite dik es. Description modified from Hinrichs and others (1990) and 
Palmquist (1961). 
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KEY TO ABBREVIATIONS 
Wy oming State Geological Su rv ey  maps:  Map Series (M), Open File Report (OFR), Preliminary  Geologic 
Map (PGM), and u npu blished STATEMAP project (SMP). 
 


