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MAP S YMBOLS  
 
Contact— So lid where certain, lo ng dashes where ap pro xim ately lo c ated, m edium  dashes 

where inferred (p o orly exp o sed), short dashes where gradatio nal b etween form atio ns 
 
 Norm al Fault— Dotted where c o nc ealed b eneath younger units; b all and b ar o n do wnthro wn 

b lo c k 
 
 Tea r fault— Ap pro xim ately lo c ated, dotted where c o nc ealed b eneath younger units; arro ws 

indic ate ap p arent directio n o f m otio n 
 
 Reverse fault— Ap pro xim ately lo c ated, dotted where c o nc ealed b eneath younger units; R 

indic ates upthro wn b lo c k 
 
 Thrust fault— So lid where certain, lo ng dashes where ap pro xim ately lo c ated, short dashes 

where inferred, and dotted where c o nc ealed b eneath younger units; sawteeth o n 
o verriding (upthro wn) b lo c k 

 
 Antiform —Trac e o f axis ap pro xim ately lo c ated; arro wheads at end o f lines indic ate 

directio n(s) o f p lunge 
 
 S ynform —  Trac e o f axis ap pro xim ately lo c ated; arro wheads alo ng or at ends o f lines indic ate 

directio n(s) o f p lunge 
 

 Line of structural cross section 
 
 S trike and  d ip of bed s 
 
 S trike and  d ip of overturned  bed s 
 
 Horizontal bed s 

DES CRIPTION OF MAP UNITS  
 
Qua terna ry surficial d eposits 
 
Qal Alluvium  (Holocene)— Rec ently weathered m aterial that was dep osited with so m e identifia b le 

stratific atio n; varia b le thic kness 
 
Cenozoic sed im enta ry rocks 
 
Tm Miocene rocks und ifferentia te d  (Miocene)— c o nglo m erate; form s terrac es alo ng the Little Po p o 

Agie River 
  
Twr White River Form a tion (Eocene)— Present alo ng ridges creating arm ored surfac es; b asal 

c o nglo m erate o f very p o orly sorted Prec am brian, Paleo zo ic, and M eso zo ic b oulders with p o orly 
sorted sand-gravel size m atrix with cross stratific atio n 

 
Upper Cretaceous sed im enta ry rocks 
 
Kc Cod y S hale— Light gray fine-grained sandsto ne and siltsto ne, p o orly lithified, form s b adland-typ e 

to p o grap hy; up p er p art ero ded, o nly 100 feet (30 m ) exp osed 
 
Kf Frontier Form a tion— Light green fine- to m edium -grained quartz sandsto ne with few lithic 

fragm ents; interlain with b eds o f fossil-rich siltsto ne and shale. White siltsto ne with so ft gray-
b la c k b ento nite-ric h shale at b ase; lo wer c o ntact defined b y the ap p earanc e o f the first no n-
silic eous sandsto ne unit o verlain b y white siltsto nes. Thic kness 1,000 feet (300 m ) 

 
Km Mowry S hale— Silver-gray to white, hard, silic eous, thinly lam inated siltsto ne and interb edded thin 

sandsto ne; grades do wnward into interb edded fissile tan/bro wn siltsto ne and sandsto ne near b ase. 
U p p er shale b eds c o ntain b ento nite c o nc entratio ns. Thic kness ap pro xim ately 450 to 500 feet (140 
to 150 m ) 

 
Kmt Therm opolis S hale, Mud d y S and stone, and  Mowry S hale und ifferentia te d  (Upper and  Lower 

Cretaceous)— Am algam ated b y faulting and internal deform atio n m aking identific atio n o f 
individual units tedious and o ften im p ossib le 

 
Lower Cretaceous sed im enta ry rocks 

 
Kmd Mud d y S and stone— Hard hem atite-cem ented fine- to m edium -grained dirty quartz sandsto ne; 

thic kness ap pro xim ately 25 to 50 feet (8 to 15 m )   
 
Kt Therm opolis S hale— Dark bro wn/b la c k shale near to p  grades into light tan/bro wn siltsto ne and 

sandsto ne in lo wer p art; underlain b y b asal rust-stained sandsto ne; thic kness ap pro xim ately 150 
feet (46 m ) 

 
KJ Morrison and  Cloverly Form a tions und ivid e d  (Lower Cretaceous and  Upper Jurassic)—

Terrestrial dep osits o f alluvial fans, braided or m eandering stream s, and lakes; ap pro xim ately 350 
feet (110 m ) thic k 
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 Cloverly Form a tion (Lower Cretaceous)— V ariegated m aro o n, green, and red claysto ne and 
siltsto ne underlain b y stream -laid gravel at b ase  

 
 Morrison Form a tion (Upper Jurassic)— U p p er p art is red, m aro o n, green, gray, and bro wn fine-

grained claysto ne, m udsto ne, and siltsto ne b eds with intersp ersed lenses o f c o arser channel 
sandsto ne; lo wer p art p o orly sorted silty sandsto ne with channels o f c o arse-grained cross-b edded 
sandsto ne   

 

Js S und ance Form a tion (Mid d le and  Upper Jurassic)— U p p er units are p ale green glauc o nite-rich 
interb edded siltsto ne, sandsto ne, and lim esto ne; up p er c o ntact is gradatio nal and defined b y the 
la c k o f glauc o nite in the b asal M orriso n sandsto ne. Lo wer units are reddish fine-grained quartz 
sandsto ne; b asal transgressive sandsto ne unit is identified b y m ud rip -up clasts, quartz sand grains, 
and/or o o ids; thic kness ap pro xim ately 250 feet (76 m )   

 

Jg Gypsum  S pring Form a tion (Mid d le Jurassic)— U p p er units have siltsto nes interb edded with 
eva p orites and three distinctive lim esto ne units; m assive ledge-form ing eva p orates at b ase with 
interb edded Fe2O3 stained-red siltsto ne; gradatio nal c o ntact with Nugget sandsto ne defined b y silt 
grains in the b asal Gypsum  Spring; ap pro xim ately 150 to 200 feet (46 to 60 m ) thic k 

 
J!n Nug g e t S and stone [(Jurassic (?) and  Triassic (?)]— To p p art is p inkish/buff white in antiform  

culm inatio ns while Fe2O3-stained red o n antiform  lim b s; c o m p o sed o f fria b le, fine-to-m edium  
grained quartz sandsto ne b eds whic h form  cliffs o f large sc ale cross-b eds with m o derately sp a c ed 
thin lam inatio ns o f red and gray siltsto ne. M iddle p art is fria b le, fine-grained sandsto ne. Lo wer 
p art is Fe2O3-stained red siltsto ne and resistive thinly b edded sandsto ne. Thic kness is 
ap pro xim ately 470 feet (140 m )   

 
!pc Chugwa ter Group and  Dinwood y Form a tion und ivid e d  (Triassic)—Sho wn o n Cross sectio ns A-

A′ and B-B′; total thic kness ap pro xim ately 1,060 feet (323 m) 
 
 Chugwa ter Group (Triassic)— Co m p osed o f four m em b ers with a total thic kness o f ap p ro xim ately 

1,000 feet (300 m ) 
 

Popo Ag ie Form a tion and  Crow Mounta in S and stone und ivid e d — c o m b ined thic kness 
ap pro xim ately 100 feet (30 m ) 
 
Popo Ag ie Form a tion— Purp lish-red m ixture o f claysto ne and fine-grained sandsto ne o f 
la custrine origin. U p p er c o ntact is m ustard or o c her-yello w and has c alc areous c o ncretio ns   

 
Crow Mounta in S and stone— Fe2O3-stained red fine-grained sandsto ne 
   
Alcova Lim estone— Gray/b lue m icritic lim esto ne with large stro m ato lites; resistive to weathering 
and form s large ho gb a c k dip slo p es. Ap pro xim ately 8 to 10 feet (2.4 to 3 m  ) thic k 
 
Red  Peak Form a tion— Fe2O3-stained red interb edded fine grained sandsto ne and shale that 
c o ntain large b luffs o f sandsto ne outcro p s; thic kness ap pro xim ately 900 feet (270 m )   

 
!ad Lower Chugwa ter Group and  Dinwood y Form a tion und ivid e d  (Triassic)—Sho wn o n Cross 

sectio n C-C′ o nly; inc ludes Alc o va Lim esto ne, Red Peak, and Dinwo o dy form atio ns; total 
thic kness ap p ro xim ately 970 feet (295 m )  

 
!u Dinwood y Form a tion (Triassic)— In subsurfac e o nly; red siltsto ne, buff tan/white do lo m itic 

sandsto ne, and greenish shale; ap pro xim ately 60 feet (20 m ) thic k  
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Pp Park City/Phosphoria form a tions und ivid e d  (Perm ian)— In subsurfac e o nly; m ixture o f grayish-
tan slightly do lo m itic c arb o nates with interdisp ersed m udro c k, chert, and two thin layers o f 
p hosp hates; ap pro xim ately 250 feet ((76 m ) thic k   

 
$t Tensleep S and stone (Upper and  Mid d le Pennsylvanian)— In subsurfac e o nly; tan to white, 

p orous, fria b le, fine- to m edium -grained m ature quartz arenite with large sc ale cross-b eds and 
interc alated c arb o nate layers; c o ntains intense so ft sedim ent deform atio n, creating large 
c o nvo luted b ed structures. Thic kness ap pro xim ately 400 feet (120 m)  

 
$Ma Am sd en Form a tion (Mid d le and  Lower Pennsylvanian and  Upper Mississippian)— In 

subsurfac e o nly; interb edded reddish shale and lim esto ne that interfinger with the o verlying 
Tensleep  Sandsto ne. Darwin Sandsto ne at b ase is a reddish, m ature cross-b edded sandsto ne. 
Ap p ro xim ately 150 feet thic k (46 m )  

 

Mm Ma d ison Lim estone (Mississippian)— In subsurfac e o nly; up p er p art is c avernous and c o m m o nly 
filled with c o lla p se brec c ia and reddish m ud; m ost o f form atio n is b luish-gray, m assive lim esto ne 
that has b een largely do lo m itized in this regio n with ab undant cherty layers. Ap pro xim ately 400 
feet (120 m ) thic k    

 
Ob Big horn Dolom ite (Upper and  Mid d le Ord ovician)— In subsurfac e o nly; Steam b o at Po int 

M em b er at to p  is a hard, m assive silic eous grayish-white do lo m ite characterized b y its rough or 
bum p y texture. Lander Sandsto ne M em b er at b ase is a quartz arenite. The up p er p art o f the 
Bighorn Do lo m ite has b een rem o ved b y erosio n that also rem o ved the o verlying Silurian and 
Devo nian ro c ks in this p art o f Wyo m ing. Ho wever, the Devo nian Darb y Form atio n, a thinly 
b edded sandsto ne and siltsto ne that o verlies unero ded Bighorn in other p arts o f northwestern 
Wyo m ing, is interpreted to b e ab sent or very thin in this study area. Total thic kness ap pro xim ately 
150 feet (46 m )  
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^g Galla tin Lim estone (Upper Cam brian)— In subsurfac e o nly; b edded lim esto ne and do losto ne; 
up p er Op en Do or M em b er is a m icritic lim esto ne with m icro b ial lam inatio ns and a layer o f 
greenish and reddish clasts b elo w its up p er b oundary. Lo wer DuNo ir M em b er disp lays o o litic and 
glauc o nitic m aterial. Basal few c entim eters is an im b ric ated intra-form atio nal flat-p eb b le 
c o nglo m erate. Thic kness is ap pro xim ately 275 feet (84 m ) 

   
^gv Gros Ventre Form a tion (Mid d le Ca m brian)— In subsurfac e o nly; p ale-green glauc o nitic shale 

interb edded with sla b b y fine grained sandsto ne; grades up sectio n into clastic lim esto ne c o ntaining 
o o ids and c o nglo m erate; c o m m o n trac e fossils o f the Rusophycos and Cruziana; thic kness 
ap pro xim ately 700 feet (210 m )  

 
^f Fla the a d  S and stone (Mid d le Ca m brian)— In subsurfac e o nly; reddish to m aro o n m edium -grained 

slightly arkosic quartz sandsto ne; lo c alized zo nes o f shale. U p p er unit is a sub m ature c o arse-to-
fine grained orthoquartzite that grades into interb edded fine-grained sandsto ne, clay ric h 
sandsto ne, siltsto ne, and shale; cross-stratified at b ase with large sandsto ne channels. Thic kness 
ap pro xim ately 250 feet (76 m )  

 
p^ Crystalline and  m eta m orphic rocks und ivid e d  (Preca m brian)— In subsurfac e o nly; b asem ent 

ro c ks c o m p o sed o f m igm atite, schist, and granitic gneiss that have b een intruded b y younger 
granite 
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DIS CLAIMERS  
 
U sers o f these m a p s are c autio ned ab out using the data at sc ales different than those at which the m a p s 
were c o m p iled using this data at a larger sc ale will not pro vide greater ac curacy, and in fa ct, it is a m isuse 
o f the data.   
 
The Wyo m ing State Geo lo gic al Survey (WSGS) and the State o f Wyo m ing m akes no representatio n or 
warranty, expressed or im p lied, regarding the use, ac curacy, or c o m p leteness o f the data presented herein, 
or fro m  a m a p  printed fro m  these data; nor shall the act o f distrib utio n c o nstitute any such warranty.    The 
WSGS do es not guarantee these digital data herein, or m ap printed fro m  these data, to b e free o f errors or 
ina c curac ies. 
 
The WSGS and the State o f Wyo m ing disclaim s any resp o nsib ility or lia b ility for interpretatio ns fro m  this 
digital data or m ap  printed fro m  these digital data, or dec isio ns b ased thereo n. The WSGS and the State o f 
Wyo m ing retains and do es not waive so vereign im m unity. 
  
The use o f or referenc e to tradem arks, trade nam es, or other pro duct or c o m p any nam es in this pro duct is 
for descriptive or inform atio nal purp oses, or is pursuant to lic ensing agreem ents b etween the WSGS or the 
State o f Wyo m ing and so ftware or hardware develo p ers/vendors, and do es not im p ly endorsem ent o f those 
pro ducts b y the WSGS or the State o f Wyo m ing.       
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using this inform atio n in who le or in p art. This ap p lies to pub lished and unpub lished m aterials in printed or 
electro nic form . Co ntact the WSGS if you have any questio ns ab out citing m aterials or prep aring 
ac kno wledgem ents. Your c o o p eratio n is ap prec iated. 
 


