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DESCRIPTION OF MAP UNITS 
 

Quaternary surficial deposits 
 
 Alluvial deposits (Holocene and Pleistocene)—Unconsolidated and poorly consolidated 

clay, silt, sand, and gravel; includes deposits underlying current flood plains and 
bordering alluvial terraces 

 

 Colluvium (Holocene and Pleistocene)—Unconsolidated detritus derived from steep 
slopes or cliffs; includes slope wash, talus, and scree 

 

 Landslide debris (Holocene and Pleistocene)—Locally derived landslide debris from 
unstable, generally steep slopes 

 

 Terrace deposits (Holocene and Pleistocene)—Unconsolidated and poorly consolidated 
gravel, sand, and silt 

 

 Residual gravel (Holocene and Pleistocene)—Gravels known to be derived from Wind 
River Formation (Thompson, 1950); occurs near downdropped block of Wind River on 

north end of Lander anticline 
 
 Alluvial gravel (Pleistocene)—High level alluvium on pediment surfaces; commonly 

contains abundant angular pebbles and cobbles of Paleozoic rock; lower few feet 
locally cemented by calcium carbonate; thickness from 0 to 20 feet (0 to 6 m) 
(description and thickness from Rohrer, 1973) 

 
 Alluvial gravel (Pleistocene)—Locally derived fragments of sedimentary, igneous and 

metamorphic rocks; contains significant amounts of soil and alluvial material; coarsens 

toward Wind River Range (modified from Thompson, 1950) 
 
 Glacial debris (Pleistocene)—Unconsolidated silt, sand, gravel, cobbles, and boulders 

derived from Precambrian and some Paleozoic rocks; occurs as lateral and terminal 
moraines and outwash below moraines in glacial valleys; thickness 0 to 200+ feet (0 to 

61+ m) (from Rohrer, 1973)  
 

Tertiary sedimentary rocks 
 
 Tertiary rocks undifferentiated—Includes Miocene, Oligocene, and Eocene sedimentary 

deposits in south-central part of quadrangle (from Abercrombie, 1989) 

 
 South Pass Formation (Pliocene/Miocene)—Calcareous conglomerate, white volcanic 

ash, and light-gray to white tuffaceous sandstone; 0 to 350 feet (110 m) thick in the 

adjacent South Pass 1:100,000-scale quadrangle (Sutherland and Hausel, 2003) 
 
 Split Rock Formation (Miocene) [or Miocene/late Oligocene (?)]—Yellowish-gray to 

pale-orange conglomerate and well sorted volcanic sandstone, few beds of vitric tuff; 
resistant and cliff-forming; thickness approximately 150 feet (46 m) 

 
 Miocene (?) rocks undifferentiated—Conglomerate on terraces associated with the Little 

Popo Agie River; age uncertain 
 
  White River Formation (Oligocene and upper Eocene)—Lithologically variable, gray to 

orangish/yellowish-gray, bentonitic and tuffaceous mudstone, arkose and 
conglomerate; Thickness from 0 to 650 feet (0 to 200 m) 

 

 Wagon Bed Formation (upper and middle Eocene)—Greenish-yellow to yellowish-gray 
sandstone, siltstone, and mudstone containing volcanic debris and bentonite; thickness 
from 130 to 700 feet (40 to 210 m) 

 
 Wind River Formation (lower Eocene)—Yellowish-gray to variegated mudstone, 

sandstone, and conglomerate in lenticular beds; sandstones are commonly poorly 

sorted and feldspathic to arkosic; thickness from 0 to greater than 2,400 feet (0 to 730 
m) 

  

 Fort Union Formation (Paleocene)— Basal conglomerate overlain by a series of 
interbedded, white, gray, tan, buff and brown sandstones, lenticular conglomerates, 
carbonaceous shales, siltstones and coal; thickness from 0 to greater than 1,000 feet (0 

to 300 m) 
 

Mesozoic sedimentary rocks 
 
 Lance Formation (Upper Cretaceous)—Interbedded white, gray, and buff, fine- to 

coarse-grained, in part conglomeratic, lenticular sandstones; gray to black shale and 
claystone; brown to black carbonaceous shale; and coal; thickness 0 to 900 feet (0 to 
270 m) 

 
 Mesaverde Formation (Upper Cretaceous)—Massive white basal sandstone overlain by 

variable, lenticular, interbedded white to yellowish-gray and brown sandstones, gray 
carbonaceous shales, and coal beds; forms conspicuous light-colored escarpments; 
thickness from 50 to 300 feet (15 to 91 m) in outcrops, up to 1,500 feet (460 m) in the 
subsurface. An upper tongue of Cody Shale is mapped with the Mesaverde on Alkali 

Butte Anticline but is shown separately in subsurface on east flank of that anticline 
 

Upper Mesozoic rocks, undifferentiated—Sedimentary units exposed south of 

Sweetwater Crossing Anticline. Includes units from Jurassic Sundance to Cretaceous 
Cody Shale mapped by Bell (1955) 

 

 Cody Shale (Upper Cretaceous)—Gray, interbedded sandstone and shale; variably grades 
from lower silty and sandy shales to siltstone and shaly sandstones above; generally 
slope-forming, although upper sandstones may form cliffs; thickness from 4,000 to 

5,000 feet (1,200 to 1,500 m) 
 
 Frontier Formation (Upper Cretaceous)—Gray, tan, and brown, fine- to medium-

grained, thin-bedded to massive, sometimes cross-bedded and lenticular sandstones 
interbedded with gray to black, fissile, silty and sandy shales; forms hogbacks and 
narrow strike valleys; thickness from 600 to 1,000 feet (180 to 300 m) 

  

 Mowry Shale, Muddy Sandstone, and Thermopolis Shale undivided (Upper and 

Lower Cretaceous)—On cross section only  
 
 Mowry Shale (Upper Cretaceous)—Black to dark-gray, hard siliceous shale, containing 

thin, gray to brown sandstone beds; weathers to distinctive bare, silver-gray ridges with 
bands of vegetation along interspersed bentonite beds; thickness from 430 to 580 feet 
(130 to 180 m) 

 
 Muddy Sandstone and Thermopolis Shale undivided (Lower Cretaceous) 

 

 Muddy Sandstone—Prominent gray, fine- to coarse-grained, cliff-forming sandstone, 
containing sporadically distributed chert pebbles, dark minerals, and chalky grains, 
overlain by softer sandstones and dark-gray to black shales; thickness from 10 to 150 

feet (3 to 46 m). In areas where unit is very thin, the outcrop is shown as a line  
  Thermopolis Shale—Soft, black, fissile shale; thin bentonite layers often found in 

upper and lower part with few non-persistent, thin, silty sandstones sometimes found in 
middle of unit; thickness from 95 to 135 feet (29 to 41.1 m) 

 

 Cloverly and Morrison formations undivided (Lower Cretaceous and Upper 

Jurassic)—Total thickness for both units is approximately 350 feet (110 m) 

 
 Cloverly Formation (Lower Cretaceous)—Basal unit is a distinctive pebble 

conglomerate overlain by buff to gray to brown, fine-grained, cross-bedded, slabby 

sandstone with interbedded variegated shales and siltstones; weathers to a distinctive 
rusty-tan or brown; thickness from 100 to 150 feet (30 to 46 m) 

 

 Morrison Formation (Upper Jurassic)—Poorly sorted, silty sandstone containing 
interbeds or channels of coarse-grained cross-bedded sandstone overlain by finer-grained 

red, maroon, green, and brown claystone, mudstone, and siltstone, with interspersed 
lenses of coarser channel sandstones; thickness of about 200 feet (60 m) 

 

Sundance and Gypsum Spring formations and Nugget Sandstone undivided (Jurassic 

and Triassic)—On cross section only  
 

 Sundance Formation (Upper Jurassic)—Sequence of greenish-gray, brown, and buff, 
glauconitic and non-glauconitic sandstones, limestones, and shales; belemnite fossils 
are common; thickness from 210 to 265 feet (64 to 80.8 m) 

 
 Gypsum Spring Formation (Middle Jurassic)—White, thick-bedded to massive, ledge-

forming gypsum with red siltstone interbeds. Upper part consists of  an alternating 
sequence of thin-bedded gypsum, reddish-brown shale, and light-gray to gray 
limestones; thickness from 120 to 200 feet (37 to 60 m) 

 
 Nugget Sandstone [Lower Jurassic and Upper Triassic(?)]—Includes both upper part 

and lower Bell Springs Member combined 
 
  Upper part (Lower Jurassic)—Red, hematite-stained siltstone and slabby sandstone, 

overlain by salmon-pink and light-gray fine- to medium-grained, cliff-forming 
sandstone, exhibits massive bedding to large scale cross-beds; thickness from 0 to 285 
feet (0 to 86.9 m) 

 
 Bell Spring Member [Upper Triassic (?)]—Orange-brown and gray, fine-grained, thin to 

thick-bedded sandstone interbedded with reddish-brown, pale-green and purplish-
maroon siltstone and shale; thickness of approximately 80 feet (20 m) 

 

 Chugwater Group and Dinwoody Formation undivided 

 
 Chugwater Group undivided (Upper and Lower Triassic)—Includes (from top to base) 

the Popo Agie Formation, Crow Mountain Sandstone, Alcova Limestone, and Red 
Peak Formation  

  
  Popo Agie Formation and Crow Mountain Sandstone undivided (Triassic) 

 

  Popo Agie Formation—Purple and red shale, red siltstone and red silty sandstone; 
distinctive layers of bright ocher-colored and red dolomitic claystones bearing 
analcime are common in upper sections; thickness of approximately 100 feet (30.5 m) 

 
  Crow Mountain Sandstone—Reddish-brown, very fine to fine-grained limey 

argillaceous, thin to thick-bedded and massive sandstone, interbedded with reddish-
brown fissile shale and sandy siltstone; thickness of approximately 189 feet (57.6 m)  

 

  Alcova Limestone (Lower Triassic)—Pinkish to grayish-white, finely crystalline, 
thinly laminated resistant limestone; thickness from 3.5 to 10 feet (1.1 to 3 m). In areas 
where unit is very thin, the outcrop is shown as a line 

 
   Red Peak Formation (Lower Triassic)—Reddish-brown, commonly calcareous, thin- 

to thick-bedded siltstone, sandstone, and shale; thickness from 800 to 1,000 feet (200 
to 300 m) 

 
 Dinwoody Formation (Lower Triassic)—Gray to drab greenish gray, thin-bedded, ripple-

marked, sandy siltstone and silty sandstone, in part dolomitic to limy; readily weathers 
to a yellowish-gray or yellowish-brown; thickness from 40 to 60 feet (10 to 20 m) 

 
 Red Peak and Dinwoody Formations undivided  

 

 

Paleozoic sedimentary rocks 
 
 Phosphoria and Park City formations undivided (Permian) 

 

 Ervay Member of the Park City Formation and Tosi Chert and Retort Phosphatic 
Shale members of the Phosphoria Formation (Permian)—Brownish-gray to black 
oolitic to pelletal phosphorite, phosphatic dolomite, and brownish gray dolomitic shale 

overlain by gray to greenish-gray nodular massive chert and light gray weathering 
resistant dolomite with scattered chert lenses; thickness approximately 100 feet (30 m) 

 
 Franson Member of the Park City Formation and Meade Peak Phosphatic Shale 

Member of the Phosphoria Formation (Permian)—Light-gray to grayish-black 

interbedded series of granular phosphorite, dolomite, limestone, sandstone, shale, 
claystone, and nodular chert; often fossiliferous, phosphatic to limy to dolomitic, 
resistant to slope-forming; thickness approximately 156 feet (47.5 m)  

 
 Grandeur Member of the Park City Formation (Permian)—Sandy, argillaceous, 

fossiliferous, dolomitic limestone and limy dolomite, weathers light-gray to brownish-

gray, interbedded with sandstone, minor shale, and claystone; carbonate rocks 
generally contain small irregular lenses or nodules of chert; 30 to 50 feet thick (9 to 20 

m) 
  
 Tensleep Sandstone and Amsden Formation undivided (Middle and Lower 

Pennsylvanian and Upper Mississippian) 

 
 Tensleep Sandstone (Upper and Middle Pennsylvanian)—Gray to buff to brown, fine- to 

medium-grained, calcareous, cliff-forming sandstone, exhibits massive bedding to 
large-scale cross-beds; thin beds of quartzite and chert are common; thickness 300 to 
400 feet (90 to 100 m) 

 
 Amsden Formation—[Middle and Lower Pennsylvanian and Upper Mississippian 

(?)]—Red, gray, and white, fine- to medium-grained, cross-bedded to massive, cliff-

forming sandstone overlain by red and green shales and white, light-gray, red, and 
purple cherty and sandy dolomites; thickness is highly variable from 100 to 400 feet 
(30 to 100 m) 

 

 Madison Limestone, Darby Formation, and Bighorn Dolomite undivided 
(Mississippian, Devonian, and Ordovician)—On cross section only  

 

 Madison Limestone and Darby Formation undivided 

 
  Madison Limestone (Lower and Upper Mississippian)—Bluish-gray, massive to 

thin-bedded, crystalline limestone and dolomitic limestone with abundant cherty layers 
and nodules, red staining on many outcrops; thickness from 235 to 600 feet (71.6 to 
200 m) 

 

  Darby Formation (Upper Devonian)—Tan crystalline dolomite, imbedded with large 
fragments of white, medium- to course-grained quartzitic sandstone; occurs along the 

eastern flank of the Wind River Range, thins and pinches out to the south and east; 
thickness from 0 to 20 feet (0 to 6 m) 

 

 Ordovician and Cambrian rocks undifferentiated 
 
 Bighorn Dolomite (Ordovician)—Composed of buff to gray, hard, cliff-forming, uniform 

granular dolomite; typically weathers to a pitted or “fretwork” pattern; thickness from 0 
to approximately 200 feet (0 to 60 m) 

 

 Cambrian rocks undifferentiated (Upper and Middle Cambrian)—Includes the 
Gallatin and Gros Ventre formations and the Flathead Sandstone 

 

 Gallatin and Gros Ventre Formations undivided 
 

  Gallatin Formation (Upper Cambrian)—Gray, resistant, cliff-forming, thinly 
bedded to massive, glauconitic and oolitic limestone with flat-pebble limestone 
conglomerates and soft, greenish-gray shale; upper part is often mottled in appearance; 

outcrops may be red stained; thickness from 209 to 365 feet (63.7 to 111 m) 

   Gros Ventre Formation (Middle and Upper Cambrian)—Lithologically variable 

green, sometimes red, sandy or silty glauconitic shales with some sandstone and 
significant limestone; flat-pebble limestone conglomerates are common; forms slopes 
with little exposures; thickness from 300 to 700 feet (90 to 200 m). 

 
 Flathead Sandstone (Middle Cambrian)—Brownish to reddish-maroon, coarse- to 

medium-grained, cross-stratified sandstone; contains minor amounts of arkose and 

shale; upper section composed of reddish-gray to reddish-brown, fine- to coarse-
grained, hard, ledge-forming orthoquartzite; thickness from 200 to 350 feet (60 to 110 
m) 

 

Precambrian rocks 

 

 Proterozoic rocks 
 

 Diabase dike—Dark-gray to black, fine- to medium-grained mafic dikes; laterally 
continuous and generally strike in a northeasterly direction. Dikes in the southwest 
corner of the map area have been dated at ~2,060 Ma (mega-annum or millions of 
years before present); thickness from 10 to 200 feet (3 to 60 m) (description and 

thickness from Hausel, 1991)  
 

Archean rocks 
 
 Fine-grained quartz monzonite (Archean?)—Gray, fine-grained, equigranular quartz 

monzonite, consists principally of biotite, quartz, microcline, and oligoclase  

 
 Biotite quartz monzonite of the Bears Ear Pluton—Irregular bodies of leucocratic rock; 

texturally heterogeneous, ranging from pegmatite to alaskite to fine- and medium-

grained biotite quartz monzonite; forms anastamosing dikes and veins; dated at 
2,545±30 Ma (Stuckless and others, 1985) 

 

 Porphyritic quartz monzonite of the Bears Ear Pluton—Consists principally of 
phenocrysts of microcline set in a ground mass of oligoclase, quartz, biotite, and 
locally, hornblende; dated at 2,545±30 Ma (Stuckless and others, 1985). 

 

 Quartz diorite of the Louis Lake Batholith—Gray, even-grained, weakly porphyritic 
biotite-hornblende quartz diorite; locally includes granodiorite; may contains small, 
widely-spaced disk-shaped clots of amphibolite; dated at 2,630± Ma (Frost and others, 
1998) 

 
 Miners Delight Formation—Group of diversified lithologies dominated by 

metagreywacke; hosts many epigenic shear zones and vein gold deposits; approximate 
age of 2.8 Ga (giga-annum or billions of years before present), but relative ages of the 
subunits are unknown [Note: the Correlation of map units (above) is not intended to 
show age relationships]. Total thickness not determinable but greater than 5,000 feet 
(2,000 m) and possibly up to 20,000 feet (6,000 m) (Hausel, 1991). Sub-divided into 
several mappable units based on dominant lithology (ies)  

 
  Metagreywacke—Feldspathic and biotitic metagraywacke interbedded with mica 

schist; greywacke is fine-grained, bedded, proximal and distal turbidite with bedding-

parallel foliation; rocks are only slightly metamorphosed   
 
  Graphitic schist—Black, iron-stained schist; commonly sheared; locally contains 

quartz stringers, veins, and gold mineralization 
 
  Mafic amphibolite—Black hornblendic amphibolite with fine- and medium-grained 

texture; includes metamorphosed gabbro dikes and sills and basalt flows; locally hosts 
auriferous shear zones 

 

  Mixed member—Mixed unit of fine-grained mafic metavolcanics, metagraywacke, 
tremolite-actinolite schist, and chlorite schist, with local interbeds of metaconglomerate 

 

  Metachert—Interlayered cherty metagraywacke, ultramylonite, and metagraywacke 
 
  Metadacite—Black metadacite porphyry flows and sills (?) with plagioclase 

phenocrysts (porphyroblasts) aligned in trachytic texture 
 
  Meta-andesite—Ellipsoidal and non-ellipsoidal meta-andesite flows 

 
 Round Top Mountain Greenstone—Dominantly greenstone, greenschist, and mafic-

amphibolite; includes mica schist, hornblende-mica schist, and metabasalt with lesser 

metagreywacke, metatuff, chlorite schist, and actinolite schist 
 
 Goldman Meadows Formation—Consists of two members mapped as one. Iron formation 

member consists of black to dark-gray, hard, dense and laminated alternating layers of 
magnetite and metachert with varying amounts of amphibole. Schist member consists 
of principally porphyroblastic pelitic schist, thin quartzites, and massive to schistose 

amphibolites 
  
 Diamond Springs Formation—Contains metabasalt, metagabro and serpentinite; 

formation is dominated by serpentinite, tremolite-talc-chlorite schist, and mafic 
amphibolite 

 

Precambrian rocks undifferentiated—On cross section only 
 
 Gneissic granite and orthogneiss—Fine- to coarse-grained, sometimes veined and 

banded, granodiorite, granite, and tonalite gneiss, orthogneiss and red granite 
 
 Archean gneisses undifferentiated—Dominantly pink, varying to tan and gray, coarse-

grained and coarsely foliated granitic gneiss with minor amounts of amphibolite gneiss, 
biotite schist, chlorite schist, and sillmanite schist. Crosscut by aplite, pegmatite, mafic 
dikes, and small ultramfic intrusions 

 
 Unnamed metasedimentary group—Crops out only in small area in extreme south-central 

part of the quadrangle 

 
 Gneiss—Felsic gneiss and granitic migmatite interlayered with supracrustal rocks and 

intruded by granodiorite. Encloses concordant amphibolite, tonolite gneiss and 

ultramafic enclaves. Exhibits common augen and migmatitic textures 
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Formation contact  
Fault—Dashed where approximately located, dotted where projected or inferred beneath 

younger units. Ball and bar on downthrown side; arrows indicate apparent horizontal 

displacement on strike-slip faults; no indication on fault trace indicates undetermined 

motion 

 
Thrust fault—Dashed where approximately located, dotted where projected or inferred 

beneath younger units; sawteeth on upthrown block 

 

Anticline—Approximately located; dashed where axis is inferred; trace of axial plane 

and direction of plunge (shown by arrow on end) compiled from source mapping, 

determined by field dip measurements, or determined by photo interpretation 

 

Line of cross section 
 

Drill hole—Dashed line indicates projected to cross section 

 

Area disturbed by surface mining operations  
 

Water body 
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Wyoming State Geological Survey maps: Map Series (S), Open File Report (OFR), and unpublished STATEMAP 

project (SM). 
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