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DISCLAIMERS 
 
U sers o f these m a ps a re ca utio n ed a b o ut usin g the da ta  a t sca les differen t tha n  tho se a t which the m a ps were 
co m piled— usin g this da ta  a t a  la rger sca le will n o t pro vide grea ter a ccura cy, a n d in  fa ct, it is a  m isuse o f the da ta .   
 
T he Wyo m in g S ta te Geo lo gica l S urvey (WS GS ) a n d the S ta te o f Wyo m in g m a kes n o  represen ta tio n  o r wa rra n ty, 
expressed o r im plied, rega rdin g the use, a ccura cy, o r co m pleten ess o f the da ta  presen ted herein , o r fro m  a  m a p 
prin ted fro m  these da ta ; n o r sha ll the a ct o f distrib utio n  co n stitute a n y such wa rra n ty.    T he WS GS  do es n o t 
gua ra n tee these digita l da ta  herein , o r m a p prin ted fro m  these da ta , to  b e free o f erro rs o r in a ccura cies. 
 
T he WS GS  a n d the S ta te o f Wyo m in g discla im s a n y respo n sib ility o r lia b ility fo r in terpreta tio n s fro m  this digita l 
da ta  o r m a p prin ted fro m  these digita l da ta , o r decisio n s b a sed thereo n . T he WS GS  a n d the S ta te o f Wyo m in g 
reta in s a n d do es n o t wa ive so vereign  im m un ity. 
  
T he use o f o r referen ce to  tra dem a rks, tra de n a m es, o r o ther pro duct o r co m pa n y n a m es in  this pro duct is fo r 
descriptive o r in fo rm a tio n a l purpo ses, o r is pursua n t to  licen sin g a greem en ts b etween  the WS GS  o r the S ta te o f 
Wyo m in g a n d so ftwa re o r ha rdwa re develo pers/ven do rs, a n d do es n o t im ply en do rsem en t o f tho se pro ducts b y the 
WS GS  o r the S ta te o f Wyo m in g.       
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Holocene surficial deposits 
 
Qa  Alluvial deposits— U n co n so lida ted a n d po o rly co n so lida ted cla y, silt, sa n d, a n d gra vel, m a in ly in  

flo o dpla in s a n d lo west strea m  terra ces; thickn ess 0 to  20 feet (0 to  6 m ) 
 
Qa c Mixed alluvium and colluvium— S a n d, silt, cla y, a n d gra vel depo sited m a in ly a lo n g in term itten t strea m s; 

in cludes slo pe wa sh a n d sm a ller a lluvia l fa n  depo sits tha t co a lesce with a lluvium ; thickn ess 
a ppro xim a tely 0 to  20 feet (0 to  6 m ) 

 
Qf Alluvial fan deposits— Po o rly so rted cla y, silt, a n d gra vel; crudely b edded to  n o n b edded. Appea r to  b e 

a ctive, receivin g sedim en ts fro m  in term itten t strea m ; m a y ha ve so m e deb ris flo w co m po n en t. On ly 
o ccurren ce is n o rthea st o f Red Buttes; thickn ess 0 to  30 feet (0 to  9 m ) 

 
Holocene and Pleistocene surficial deposits 
 
Qa t Mixed alluvium and terrace deposits— U n co n so lida ted a n d po o rly co n so lida ted cla y, silt, sa n d, a n d 

gra vel, represen tin g a  tra n sitio n  zo n e b etween  a lluvium  a n d terra ce depo sits. Restricted to  a  sm a ll 
o ccurren ce a lo n g Willo w Creek, in  the so uthern  pa rt o f the m a p. T hickn ess a ppro xim a tely 0 to  15 
feet (0 to  4.6 m ) 

 
Qs Windblown sand deposits— Active a n d sta b ilized dun es, m a de up o f very fin e to  fin e-gra in ed sa n d. 

Altho ugh n um ero us un m a pped sm a ll-sca le exa m ples o ccur within  the m a p a rea , m a pped exa m ples 
o ccur a t the m o uth o f Gilm o re Gulch a n d so uthea st o f Red Buttes in  the Red Buttes ho usin g 
develo pm en t. T hickn ess a ppro xim a tely 0 to  15 feet  

  
Qt Terrace deposits— Beds o f co a rse sa n d a n d gra vel with o cca sio n a l b o ulders a n d len ses o f silt a n d cla y. 

In cludes fra gm en ts o f wea thered gra n ite a n d lim esto n e co b b les, their predo m in a n ce va ries 
depen din g o n  so urce o f feedin g strea m . Occur a lo n g presen t dra in a ges, a  few feet (0.6 m ) to  o ver 15 
feet (4.6 m ) a b o ve m o dern  flo o d pla in s; thickn ess a ppro xim a tely 0 to  10 feet (0 to  3 m) 

 
Qgp Gypsite deposits— U n co n so lida ted cla y-sized gypsum  in terb edded with red cla y, sa n d, gra vel, a n d 

lim esto n e co b b les. Mo stly lo ca ted in  strea m  va lleys im m edia tely west o f the L a ra m ie fa ult, pro b a b ly 
so urced b y so lutio n  a n d ero sio n  o f gypsum  b eds in  the upper S a ta n ka  a n d lo wer Chugwa ter 
fo rm a tio n s which were b ro ught to  the surfa ce o r n ea r surfa ce b y fa ultin g. T hickn ess a ppro xim a tely 0 
to  20 feet (0 to  6 m ) 

 
Qo f Older alluvial fan deposits— Po o rly so rted cla y, silt, sa n d, a n d gra vel; crudely b edded to  n o n b edded with 

so m e deb ris flo w co m po n en t; lim esto n e co b b les a re co m m o n .  Curren tly in a ctive a n d dissected, 
o ften  o ccurrin g a s ero sio n a l rem n a n ts. Gra de in to  o lder terra ce depo sits to wa rd the west, in  the 
n o rthern  pa rt o f the m a p a rea . T hickn ess 0 to  20 feet (0 to  6 m ) 

 
Qo t  Older terrace deposits— Beds o f co a rse sa n d a n d gra vel with o cca sio n a l b o ulders a n d len ses o f silt a n d 

cla y; lim esto n e co b b les a re co m m o n .  Often  o ccur a s ero sio n a l rem n a n ts ra n gin g fro m  20 to  40 feet 
(6 to  12 m ) a b o ve presen t strea m  flo o dpla in s. S o m e rem n a n ts m a y a ctua lly b e o lder a lluvia l fa n  
rem n a n ts. T hickn ess 0 to  10 feet (0 to  3 m ) 

 
QT s Older windblown sand (Pleistocene/Pliocene?)— Mo stly un co n so lida ted light-gra y  sa n d a n d silt 

in terb edded with len ses o f gra vel a n d co b b les co m po sed o f lim esto n e a n d sa n dsto n e ero ded fro m  
o utcro ps o f Ca sper Fo rm a tio n , a s well a s ign eo us a n d m eta m o rphic co b b les fro m  the Preca m b ria n  
o utcro ps to  the ea st. Cro ps o ut in  Gilm o re Gulch o n  the ea st edge o f the m a p. Additio n a l wo rk is 
required to  defin itively esta b lish the a ge o f these depo sits. T hickn ess 0 to  n ea rly 100 feet (0 to  n ea rly 
30 m ) 

 
 
 
 

 
Mesozoic and Paleozoic sedimentary rocks 
 
Jm  Morrison Formation (Upper and Middle Jurassic)— Pa le-green , o live-green , b lue-green  to  m a ro o n  a n d 

cha lky white va riega ted ca lca reo us a n d b en to n itic cla ysto n es in terb edded with thin  dra b  lim esto n es 
a n d b uff, n o n -resista n t sa n dsto n es. L im esto n e lo ca lly co n ta in s o ra n ge to  b ro wn  chert in clusio n s. A 
thin  sectio n  o f S un da n ce Fo rm a tio n  m a y exist in  the a rea , b ut due to  few a n d po o r expo sures a n d 
questio n a b le iden tifica tio n , it is m a pped with the Mo rriso n . T hickn ess 300 to  400 feet (91 to  122 m ) 

 
 T rPc Chugwater Formation (Triassic and Permian)— Red sha le a n d siltsto n e with in terb edded red to  sa lm o n  

to  b uff, fin e-gra in ed sa n dsto n e. L o wer pa rt o f sectio n  co n ta in s red sha le in terb edded with thin  to  
thick gypsum  b eds, lo ca l so lutio n  b reccia , a n d b a n ded wa vy gypsifero us thin  lim esto n e  so m etim es 
m ista ken  fo r pa rt o f the Fo relle L im esto n e. T his pa rt o f the Chugwa ter a lo n g with the un derlyin g 
Fo relle L im esto n e a n d S a ta n ka  S ha le a re m a pped a s Go o se Egg Fo rm a tio n  west o f the L a ra m ie 
Ba sin . L o ca lly, so m e sa n dsto n e ero sio n a l o utliers o f po ssib le Jelm  Fo rm a tio n  m a y o ccur, b ut due to  
their la ck o f persisten ce a n d questio n a b le iden tifica tio n , they a re m a pped with the Chugwa ter. On e 
exa m ple o f po ssib le Jelm  Fo rm a tio n  o ccurs ea st o f Ha rn ey Creek in  sec. 29, T . 15 N., R. 73 W. 
T hickn ess 650 to  800 feet (198 to  244 m ) 

 
Pf Forelle Limestone (Permian)— Gra y to  purple, thin  b edded, spa rsely fo ssilifero us lim esto n e lo ca lly 

in terb edded with red siltsto n e a n d thin  gypsum  la m in a tio n s a n d a sso cia ted so lutio n  b reccia ; wa vy 
o utcro ps resem b lin g a lga l structures co m m o n ; thickn ess 10 to  30 feet (3 to  9 m ) 

 
Ps Satanka Shale (Permian)— Red siltsto n e a n d sha le (o ften  b a n ded with white- a n d o cher-co lo red zo n es), 

so ft sa n dsto n e, thin  lim esto n es, a n d lo ca l gypsum  b eds, especia lly n ea r the to p. Buff to  o ra n ge to  
red, fin e-gra in ed sa n dsto n e with ripple m a rks co m m o n  n ea r b a se o f un it. Gypsum  b eds in  the 
S a ta n ka  a re curren tly b ein g m in ed so uth o f Red Buttes. T hickn ess 140 to  200 feet (43 to  61 m ) 

  
PlPcf Casper and Fountain formations undivided— Ma pped to gether due to  the tra n sitio n a l n a ture o f the 

co n ta ct b etween  the Ca sper a n d the Fo un ta in ; to ta l co m b in ed thickn ess 600 to  800 feet (183 to  244 
m ) 

 
  Casper Formation (Permian and Upper and Middle Pennsylvanian)— Buff to  reddish, ca lca reo us 

to  qua rtzitic, very fin e- to  co a rse-gra in ed, well-cem en ted sub a rko sic sa n dsto n e in terb edded with 
b uff to  purplish-gra y lim esto n e a n d do lo m ite b eds, usua lly m icritic a n d lo ca lly fo ssilifero us. 
S a n dsto n e o ften  exhib its la rge-sca le festo o n  cro ss-b eddin g, in crea sin g to wa rd the so uth. T he 
lim esto n e b eds a re quite thin  a n d less n um ero us tha n  in  the L a ra m ie a rea  a n d a re fo r the m o st 
pa rt a b sen t in  the so uthern  pa rt o f the m a p a rea . In terto n gues with un derlyin g Fo un ta in  
Fo rm a tio n . T he Ca sper Fo rm a tio n  serves a s the prim e a quifer in  the m a p a rea   

 
  Fountain Formation (Pennsylvanian)— Prim a rily m a ro o n  a rko sic cro ss-b edded fin e to  co a rse 

sa n dsto n e a n d co n glo m era te in terb edded lo ca lly with sha les a n d thin  lim esto n es; up to  400 feet 
(122 m ) thick   

 
Precambrian crystalline rocks 
 
Y s Sherman Granite (Middle Proterozoic)— Co a rsely crysta llin e pin k gra n ite ra n gin g in  a ge fro m  1,414 to  

1,435 Ma  (Mega -a n n um  o r m illio n s o f yea rs b efo re presen t). Cro ps o ut in  the so uthea st co rn er o f the 
m a p a rea  

 
 
 
 
 
 MAP SYMBOLS 
 
 Formation contact— Da shed where a ppro xim a tely lo ca ted 
 
 Fault— Da shed where a ppro xim a tely lo ca ted, queried where in ferred, a n d do tted where co n cea led; b a ll a n d 

b a r o n  do wn thro wn  b lo ck; a rro ws in dica te rela tive ho rizo n ta l m o vem en t where kn o wn  
 
 Anticline— Da shed where a ppro xim a tely lo ca ted, do tted where co n cea led; tra ce o f a xia l pla n e a n d 

directio n  o f plun ge determ in ed b y field dip m ea surem en ts a n d a ir pho to  in terpreta tio n ; sho rter a rro w 
in dica tes a ppa ren t dip o f steeper lim b  o f a sym m etric a n ticlin e 

 
 Monocline— S ho win g directio n  o f plun ge; da shed where a ppro xim a tely lo ca ted, do tted where co n cea led; 

tra ce o f a xia l pla n e determ in ed b y field dip m ea surem en ts a n d a ir pho to  in terpreta tio n  (n o te: a xia l 
pla n e is o b lique to  dip o n  severa l m o n o clin es in  n o rthea stern  co rn er o f m a p due to  strike-slip 
fa ultin g); sho rter a rro w den o tes steeper dippin g lim b   

 
 Strike and dip of beds— S ho win g a n gle o f dip; fo rm a tio n  sym b o l in  pa ren theses in dica tes a ttitude 

m ea sured fo r b eddin g in  a n  expo sure tha t wa s to o  sm a ll to  depict a t the presen t m a p sca le 
 
 Strike and dip of beds— S ho win g a n gle o f dip; m ea surem en ts fro m  L un dy (1978) a n d Nico ll (1963)  
 
 Horizontal beds 
 
 Line of cross section— Circled letters n ext to  fa ults in dica te strike-slip co m po n en t o f m o vem en t, T  is 

m o vem en t to wa rd o b server, A is m o vem en t a wa y fro m  o b server 
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Mo st in fo rm a tio n  pro duced b y the Wyo m in g S ta te Geo lo gica l S urvey (WS GS ) is pub lic do m a in , is n o t co pyrighted, 
a n d m a y b e used witho ut restrictio n . We a sk tha t users credit the WS GS  a s a  co urtesy when  usin g this in fo rm a tio n  in  
who le o r in  pa rt. T his a pplies to  pub lished a n d un pub lished m a teria ls in  prin ted o r electro n ic fo rm . Co n ta ct the 
WS GS  if yo u ha ve a n y questio n s a b o ut citin g m a teria ls o r prepa rin g a ckn o wledgem en ts. Y o ur co o pera tio n  is 
a pprecia ted. 
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