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DESCRIP TION  OF MAP  UN ITS 
Surficia l d eposits 

Artificia l fill (Holocene) 

Alluvium  (Holocene a nd  upper? P leistocene)— U nco nso lida ted, crudely to  w ell-stra tified cla y, silt, 
sa nd, a nd gra vel depo sited a lo ng present m a in strea m s, prim a rily a s cha nnel-fill a nd flo o d-
pla in depo sits; lo ca lly includes a lluvia l-fa n a nd terra ce depo sits, va lley-side co lluvium  o r 
ta lus, a nd sedim ents depo sited in sm a ll b o gs, la kes, o r delta s; gra da tio na l into  o ther surficia l 
depo sits. T hickness lo ca lly exceeds 33 feet (10 m ) 

 
Second a ry-strea m  a lluvium  (Holocene a nd  upper? P leistocene)— U ndifferentia ted a lluvium , 

co lluvium , a nd a lluvia l-fa n depo sits in trib uta ry strea m  va lleys a nd dra ina ge b a sins; 
co m m o nly gra ded to  terra ces a b o ve level o f m a in strea m  cha nnels. L o ca lly includes sm a ll 
la ndslide depo sits. Gra des into  o ther surficia l depo sits. T hickness lo ca lly m o re tha n 16 feet (5 
m ) 

 
Alluvia l-fa n d eposits (Holocene a nd  upper? P leistocene)— U nco nso lida ted, crudely stra tified 

a lluvium  a nd co lluvium  fo rm ing w ell-defined fa n-sha ped depo sits a t m o uths o f trib uta ry 
va lleys. T hickness va ria b le, co m m o nly 33 feet (10 m ) o r m o re 

 
Colluvium  (Holocene a nd  P leistocene)— U nco nso lida ted a nd unstra tified a ngula r deb ris m a ntling 

m a jo r strea m -va lley sides, trib uta ry va lleys, a nd hill slo pes; lo ca lly includes so il a nd gra vel. 
T hickness va ria b le, co m m o nly 3 feet (1 m ) o r m o re 

 
La nd slid e d eposits (Holocene a nd  P leistocene)— Slum ps, la ndslides, a nd m udflo w s o f so il a nd ro ck. 

Includes unco nso lida ted a ngula r ro ck deb ris a nd la rge slum p b lo cks tha t ha ve m o ved o r 
ro ta ted do w nslo pe in m a ss under gra vity, co m m o nly a s a  result o f rem o va l o f la tera l suppo rt. 
Co lo red o n m a p a cco rding to  fo rm a tio n invo lved; la ndslide sca rp sho w n b y ha chured sym b o l. 
T hickness lo ca lly m o re tha n 33 feet (10 m ) 

 
Terra ce d eposits a nd  gra vel (Holocene a nd  P leistocene)— Sa nd, silt, a nd unco nso lida ted b o ulder, 

co b b le, a nd peb b le gra vels o ccurring in num ero us terra ces o r b enches a t va rio us levels a b o ve 
present strea m s. So m e terra ce levels represent gla cia l o utw a sh tra ins gra ded to  m o ra ines in the 
U inta  Mo unta ins to  the so uth; o ther terra ce levels represent redistrib uted o lder, higher-level 
co nglo m era te a nd gra vel depo sits. T hickness va ria b le, usua lly less tha n 16 feet (5 m ) 

 
Gra vel (Holocene a nd  P leistocene)— U nco nso lida ted gra vel veneer o r pa vem ent co m m o nly o n 

pedim ent surfa ces; includes la g co ncentra te fro m  ero sio n o f nea rb y fo rm a tio ns; co m m o nly 
ca ps dissected pedim ent surfa ces o r pedim ent rem na nts. T hickness va ria b le, lo ca lly m o re tha n 
16 feet (5 m ) 

 
W ell-round ed  cla sts from  Keetley V olca nics (Oligocene)— As m uch a s 6 inches (15 cm ) in dia m eter; 

o rigina lly derived fro m  N o rwo o d T uff (unit T n) 
 
W ell-round ed  cla sts from  Eva nston Form a tion (P a leocene a nd  Upper Creta ceous)— Qua rtzite, 

ca rb o na te, a nd sa ndsto ne cla sts recycled fro m , a nd ha ving identica l ra nge o f co m po sitio n a nd 
size a s, cla sts in co nglo m era te o f Eva nsto n Fo rm a tio n; o rigina l so urce o f cla sts w a s 
Preca m b ria n a nd Pa leo zo ic ro cks in thrust sheets to  the w est 

 
Slum ped  gra vel (Holocene a nd  P leistocene?)— Slum ped b lo cks o f sem ico nso lida ted b o ulder a nd 

co b b le co nglo m era te a nd/o r gra velly rub b le derived fro m  a dja cent co nglo m era te a nd gra vel 
b enches. T hickness va ria b le, usua lly less tha n 16 feet (5 m ) 

 
Mora ine (P leistocene)— Po o rly so rted b o uldery till ha ving w ell-defined la tera l a nd term ina l ridges a nd 

kettles; typica lly slum ped. T hickness uncerta in, pro b a b ly a t lea st 230 feet (70 m ) lo ca lly 
 
Old er m ora ine (P leistocene)— Po o rly so rted gla cia l till ha ving sub dued m o rpho lo gy; m uch m o re 

extensively slum ped a nd fo rested tha n unit Qm . T hickness uncerta in, pro b a b ly a t lea st 131 feet 
(40 m ) lo ca lly 

 
High-level terra ce gra vel (Qua terna ry a nd /or Tertia ry)— Bo ulder a nd co b b le gra vels o n terra ces a nd 

pedim ents m o re tha n 246 feet (75 m ) a b o ve present m a jo r strea m  dra ina ges. Co nta ins m a inly 
w ell-ro unded Preca m b ria n qua rtzite cla sts, po ssib ly recycled fro m  the Bisho p Co nglo m era te 
(unit T b i), b ut pro b a b ly fro m  the U inta  Mo unta ins to  the so uth. U sua lly less tha n 16 feet (5 m ) 
thick 

 
Tertia ry rocks (W estern pa rt a nd  Fossil b a sin) 

Bishop Conglom era te (Oligocene)— Po o rly co nso lida ted b o ulder a nd co b b le co nglo m era te; w ell-
ro unded cla sts o f predo m ina ntly Preca m b ria n qua rtzite fro m  the U inta  Mo unta ins, a s w ell a s 
Pa leo zo ic sa ndsto ne, chert, lim esto ne, a nd cherty lim esto ne; sa nd a nd gra vel m a trix. U nit 
genera lly po o rly so rted. Co m pletely indura ted in lo ca l a rea s, cem ented w ith co a rse-gra ined to  
sucro sic ca lcite. Occurs in so uthern pa rt o f qua dra ngle a s iso la ted ridge ca ps tho ught to  b e 
rem na nts o f a  fo rm erly m uch m o re extensive sheet which ca pped a  pedim ent surfa ce gra ded 
to  the U inta  Mo unta ins. Co m m o nly m o re tha n 131 feet (40 m ) thick 
 

N orwood  Tuff (Oligocene a nd  Eocene?)— White to  light-gra y, m o dera tely indura ted, tuffa ceo us a nd 
lim ey sa ndsto ne a nd siltsto ne co nta ining gritty to  peb b ly lenses, dissem ina ted co b b les a nd 
b o ulders, a nd sca ttered vo lca nic a sh b eds. Co nta ins well-ro unded purple, ta n, a nd green 
po rphyritic a nd vesicula r vo lca nic cla sts sim ila r in interm edia te co m po sitio n a nd texture to  
ro cks in the Keetley vo lca nic field to  the so uth; o ther cla sts a re m a inly qua rtzite a nd lim esto ne. 
Co m m o nly co vered b y veneer o f la g gra vel in w hich co a rser cla sts fro m  the N o rw o o d T uff a re 
co ncentra ted. Co nta ins unidentified m a m m a l b o ne fra gm ents. Ash b ed a b o ve b a sa l 
co nglo m era te yields fissio n-tra ck a ge o n zirco n o f 34.4± 1.3 m illio ns o f yea rs b efo re present 
(Ma ) (C.W. N a eser, w ritten co m m unica tio n, 1981). U nit m a pped m a y co nta in so m e o f the 
Go o seb erry Mem b er (Plio cene? o r Mio cene?) o f Fo w kes Fo rm a tio n (Oriel a nd T ra cey, 1970); 
m a pped o nly in Bea r River a rea  a lo ng w est edge o f qua dra ngle. L o ca l thickness a t lea st 984 
feet (300 m ) 

 
Ba sa l conglom era te (Eocene?)— Po o rly co nso lida ted b o ulder a nd co b b le co nglo m era te ha ving a  

w hite tuffa ceo us a nd ca lca reo us sa ndsto ne m a trix; cha ra cterized b y a b unda nt w ell-ro unded 
cla sts o f Keetley Vo lca nics (Oligo cene). T hickness unkno w n 

 
Fowkes Form a tion (P liocene? a nd  Eocene)— Genera lly light-co lo red, pa rtly tuffa ceo us m udsto ne, 

siltsto ne, a nd sa ndsto ne; lo ca lly co nta ins o stra co da l a nd ga stro po da l lim esto ne. N o t present in 
ea stern pa rt o f qua dra ngle. T hickness ra nges fro m  492 feet (150 m ) to  a s m uch a s 2887 feet (880 
m ) 

 
Bulld og Hollow Mem b er (m id d le Eocene)— Greenish-gra y a nd green tuffa ceo us sa ndsto ne a nd 

siltsto ne a nd interb eds o f o stra co da l a nd ga stro po da l lim esto ne; m em b er co nta ins la te 
Bridgeria n m a m m a l fa una  (N elso n, 1973). Dissem ina ted b io tite a nd ho rnb lende crystals a re 
cha ra cteristic a nd lo ca lly a b unda nt. Oriel a nd T ra cey (1970) repo rted a  K-Ar a ge o n 
ho rnb lende o f 47.7± 1.5 Ma ; reca lcula tio n using new  co nsta nts (Da lrym ple, 1979) give a  K-Ar 
a ge o f 48.9 Ma . U nit m a y b e a s m uch a s 2297 feet (700 m ) thick 

 
Sillem  Mem b er (m id d le Eocene)— Pa le-pink, b uff, a nd gra y, slightly tuffa ceo us m udsto ne, 

cla ysto ne, a nd sa ndsto ne co nta ining co nglo m era te lenses a nd o stra co da l o r a lga l lim esto ne 
a nd m a rlsto ne interb eds. Ba sa l co nta ct w ith Wa sa tch Fo rm a tio n is gra da tio na l; thickness 
repo rted b y Oriel a nd T ra cey (1970) ra nges fro m  98 to  394 feet (30 to  120 m ) 

 
W a sa tch Form a tion (m id d le a nd  lower Eocene a nd  upper P a leocene?)— Red, b ro w n, green, yello w , 

a nd gra y sequence o f m udsto ne, fluvia l sa ndsto ne, siltsto ne, a nd cla ysto ne; sub o rdinate 
dia m ictite, co nglo m era te, grit, m a rlsto ne, a nd piso litic lim esto ne. Fo rm a tio n va ries fro m  west 
to  ea st a cro ss qua dra ngle. See co rrela tio n o f m a p units fo r m em b ers fo und in w estern a nd 
ea stern pa rts o f m a p a rea . As m uch a s 1050 feet (320 m ) thick in w estern pa rt; a b o ut 1017 feet 
(310 m ) thick in ea stern pa rt o f qua dra ngle 

 
Ma in b od y of W a sa tch Form a tion (m id d le a nd  lower Eocene)— Va riega ted b ut m a inly red 

interb edded sequence o f m ud sto ne, fluvia l sa ndsto ne, siltsto ne a nd cla ysto ne, co nglo m era te, 
a nd m a rlsto ne. T hickness a t lea st 1050 feet (320 m ) 

 
Upper pa rt (m id d le a nd  lower Eocene)— Ab o ve a ngula r unco nfo rm ity develo ped a lo ng w estern 

m a rgin o f Fo ssil b a sin; m erges w ith unit T w to  so uth a nd w est. Ab o ut 459 feet (140 m ) thick 
in m a p a rea  

 
Southern m ud stone tongue (lower Eocene)— Red m udsto ne, sha le, a nd m ino r sa ndsto ne. Derived 

fro m  m a in b o dy o f Wa sa tch Fo rm a tio n (unit T w ) a nd lies stra tigra phica lly b etw een Angelo  
(T ga ) a nd Fo ssil Butte Mem b ers (T gfb ) o f Green River Fo rm a tio n in so uthern part o f 
qua dra ngle. Pinches o ut b o th to  the no rth in the Kem m erer qua dra ngle a nd to  the ea st, a nd 
m erges into  unit T w  so uth o f qua dra ngle. Do es no t m erge w ith unit T w m  to  the no rth in 
Kem m erer qua dra ngle. Ma xim um  thickness a b o ut 131 feet (40 m ) 

 
Ca lca reous m em b er (lower Eocene)— L ight-gra y to  ta n, cro ssb edded sa ndsto ne a nd sha le unit 

co nta ining 1.5- to  3-fo o t (0.5- to  1-m ) thick light-gra y lim esto ne b eds sim ila r to  tho se in Green 
River Fo rm a tio n. Merges w ith Fo ssil Butte Mem b er (unit T gfb ) o f Green River Fo rm atio n to  
the no rth a nd ea st a nd m erges w ith lo w er pa rt o f Wa sa tch Fo rm a tio n (T w ) to  the so uth. As 
m uch a s 262 feet (80 m ) thick 

 
Green River Form a tion (lower Eocene)— Gra y to  ta n lim esto ne, gra y to  b ro w n sha le, a nd b eds o f 

m a rlsto ne, o il sha le, a nd tuff. Fo rm a tio n va ries fro m  w est to  ea st a cro ss m a p a rea . See 
co rrela tio n o f m a p units fo r m em b ers fo und in w estern a nd ea stern pa rts o f m a p a rea . Ab o ut 
328 feet (100 m ) thick in w estern pa rt o f qua dra ngle a nd a b o ut 525 feet (160 m ) thick in 
ea stern pa rt 

 
Angelo Mem b er— L ight-gra y to  b uff, m a inly w hite-wea thering siliceo us lim esto ne, ca lca reo us 

sha le, a nd siltsto ne; includes sub o rdina te ta n o r la m ina ted lim esto ne, b ro w n a lga l lim esto ne, 
m a rlsto ne, sa ndsto ne, a nd b ro w n o rga nic sha le. Ca lca reo us b eds interfinger w ith sa ndsto ne 
a nd sha le b eds o f Wa sa tch Fo rm a tio n to  the so uth a nd so uthw est. Ma xim um  thickness a b o ut 
131 feet (40 m ) 

 
Fossil Butte Mem b er— Includes light-gra y, ta n, a nd b uff lim esto ne, ca lca reo us siltsto ne, m a rlsto ne, 

a nd sha le; b ro w n, la m ina ted ca rb o na ceo us sha le a nd very thinly la m ina ted ("pa pery") o il 
sha le; tuffa ceo us interb eds co m m o n. So m e ca lca reo us b eds rich in fo ssil-fish rem a ins; a lga l, 
ga stro po da l, a nd o stra co da l lim esto nes o ccur m a inly a lo ng b a sin m a rgins b etw een Sillem  
Ridge a nd Ab sa ro ka  thrust fa ult. Gra des into  a nd interfingers w ith light-gra y to  b uff 
sa ndsto ne a nd pa le-red m udsto ne b eds o f Wa sa tch Fo rm a tio n to  the so uth a nd so uthw est. 
T hickness a b o ut 197 feet (60 m ) 

 
Upper pa rt (P a leocene) of Eva nston Form a tion (P a leocene a nd  Upper Creta ceous) 

 
Upper unit (upper to m id d le P a leocene)— Gra y cla ysto ne a nd siltsto ne co nta ining ta n sa ndsto ne, 

ca rb o na ceo us cla ysto ne, a nd co a l interb eds a nd a  pro m inent zo ne o f b o ulder co nglo m era te 
b eds. L ies w ith m a jo r a ngula r unco nfo rm ity o n pre-T ertia ry ro cks, including Ha m s Fo rk 
Co nglo m era te Mem b er (unit Keh) o f Eva nsto n Fo rm a tio n a lo ng Ab sa ro ka  thrust; m a y b e 
disco nfo rm a b le o n Ha m s Fo rk Mem b er elsew here. L a te to  m iddle Pa leo cene a ge b a sed o n 
pa lyno m o rphs (D.J. N icho ls, w ritten co m m unica tio n, 1980-82; L a m erso n, 1982) a nd 
verteb ra te fa una  (Ga zin, 1956; Oriel a nd T ra cey, 1970). L o ca lly a s m uch a s 984 feet (300 m ) 
thick 

 
Ma in b od y (upper a nd  m id d le P a leocene)— Gra y ca rb o na ceo us cla ysto ne a nd siltsto ne a nd ta n 

sa ndsto ne interb eds; gritty a nd co a ly interb eds present lo ca lly. Ma pped o nly in sm a ll a rea  
a lo ng Ab sa ro ka  thrust a t no rthern edge o f qua dra ngle. Age b a sed o n pa lyno m o rphs (D.J. 
N icho ls, w ritten co m m unica tio n, 1980-82; L a m erso n, 1982). Ma xim um  thickness 656 feet (200 
m ) 

 
Conglom era te unit (m id d le? P a leocene)— Po o rly co nso lida ted b o ulder a nd co b b le co nglo m era te 

co nta ining w ell-ro unded cla sts m a inly o f qua rtzite; litho lo gica lly identica l to  a nd pro b a b ly 
derived fro m  Ha m s Fo rk Co nglo m era te Mem b er (unit Keh). Ma pped o nly in Shurtleff Creek -
Clea r Creek a rea  a lo ng Ab sa ro ka  thrust. Age indica ted b y stra tigra phic po sitio n. Ma xim um  
thickness estim a ted a t 164 feet (50 m ) 

 
Lower unit (m id d le a nd  upper lower? P a leocene)— Gra y ca rb o na ceo us cla ysto ne a nd siltsto ne; no t 

distinguisha b le fro m  unit T em  w itho ut intervening co nglo m era te o f unit T ec. Ma pped o nly in 
L ittle Muddy Creek a rea  a lo ng Ab sa ro ka  thrust. Age b a sed o n pa lyno m o rphs (D.J. N icho ls, 
w ritten co m m unica tio n, 1980-82; L a m erso n, 1982). Ma xim um  thickness a b o ut 164 feet (50 m ) 

 
Tertia ry rocks (Ea stern pa rt) 

 
Brid ger Form a tion (m id d le Eocene)— L ight- a nd m edium -gra y to  greenish-gra y m udsto ne, cla ysto ne, 

siltsto ne, a nd sa ndsto ne; m ino r interb eds o f light-gra y a nd green tuff, ta n to  light-gra y 
lim esto ne a nd m a rlsto ne; a nd thin lignite a nd co a l. Pink o r red co lo rs spa rsely develo ped. 
N o m encla ture fo llo w s tha t o f McGrew  a nd Sulliva n (1970, p. 68). Bo unda ries o f stra tigra phic 
a nd b io stra tigra phic sub divisio ns ha ve b een pla ced a t certa in w idesprea d lim esto ne a nd 
m a rlsto ne interb eds o r "white la yers" (Sincla ir, 1906; Ma tthew , 1909; Ko enig, 1960; Bra dley, 
1964; a nd McGrew  a nd Sulliva n, 1970). Severa l w idesprea d lim esto ne la yers ha ve b een 
num b ered o n this m a p. Middle Eo cene a ge is a ssigned o n the b a sis o f verteb ra te fa una  a nd 
ra dio m etric a ges (Ma uger, 1977; Berggren a nd o thers, 1978). Fo rm a tio n is a t lea st 1821 feet 
(555 m ) thick in m a p a rea  

 
Slum ped  m a sses of Brid ger Form a tion— Blo cks a nd gra vel fro m  the ridge-ca pping Bisho p 

Co nglo m era te (unit T b i), a s w ell a s tra nsitio na l fa cies to  sa ndsto ne a nd co nglo m era te o f 
Wa sa tch-type litho lo gies a lo ng so uthern b o rder o f qua dra ngle. U nit po o rly expo sed; 
thickness va ria b le 

 
Upper pa rt— Ba se b o unded b y upper w hite la yer o f Ma tthew  (1909) (unit T b uw ). Includes upper 

pa rt o f ho rizo ns D a nd E o f Ma tthew  (1909). T o p ero ded, no t expo sed in qua dra ngle. N ea r 
to p o f unit, directly b elo w  Bisho p Co nglo m era te (unit T b i) o n Ceda r a nd Sa ge Creek 
Mo unta ins, is a  pro m inent 15- to  30-fo o t (5- to  10-m ) thick, light-gra y to  w hite, lo ca lly 
ca lca reo us tuff co nta ining a b unda nt b io tite crysta ls. U nit co nta ins m o re light-b ro w n a nd red 
zo nes tha n rest o f fo rm a tio n. L ight-co lo red la custrine la yers a nd zo nes a re m a pped a s 
num b ered units. At lea st 427 feet (130 m ) thick 

 
8 zone— L ight-gra y lim esto ne (tuffa ?) a nd m a rlsto ne lo ca lly a s m uch a s 16 feet (5 m ) thick, b ut 

genera lly 3 feet (1 m ) thick; lo ca lly co nta ins 1- to  2-inch (3- to  5-cm ) thick gypsum  la yers 
 
7 lim estone— L ight-gra y, dense, vuggy to  pla ty lim esto ne co nta ining o stra co ds, ga stro po ds, a nd, 

lo ca lly, b la ck chert no dules. Ab o ut 3 feet (1 m ) thick; in pla ces underla in b y m a rlsto ne b ed 3 
feet (1 m ) thick 

 
Upper white la yer of Ma tthew (1909)— L edge-fo rm ing, light-gra y, pla ty lim esto ne; co nta ins fla t 

co iled ga stro po ds a nd so m e da rk-gra y chert no dules. Ab o ut 3 to  4.3 feet (1 to  1.3 m ) thick; 
thickness exa ggera ted o n m a p 

 
Mid d le pa rt— Bo unded b y upper w hite la yer o f Ma tthew  (1909) (unit T b uw ) a b o ve a nd Sa ge Creek 

w hite la yer o f Ma tthew  (1909) (unit T b sc) b elo w . Includes ho rizo n C a nd pa rt o f ho rizo n D o f 
Ma tthew  (1909). L ight-co lo red la custrine la yers a re m a pped sepa ra tely. Ab o ut 820 feet (250 m ) 
thick 

 
Lonetree white la yer of Ma tthew (1909)— Ma rlsto ne zo ne co nta ining light-o live-gra y lim esto ne 

lenses. N o t present no rth o f Sa ge Creek Mo unta in. 10 feet (3 m ) thick 
 
Ma rlstone zone— Sim ila r to  unit T b lt, b ut tho ught to  b e Burnt Fo rk w hite la yer o f Ma tthew  (1909). 

Expo sed a lo ng Henrys Fo rk River, so uth o f Ceda r Mo unta in 
 
6 lim estone— Gra y to  light-b ro w n, pla ty lim esto ne; pinches o ut so uthw a rd no rth o f Sa ge Creek 

Mo unta in. Ab o ut 3 feet (1 m ) thick 
 
Lim estone— U nna m ed lo ca l lim esto ne b eds genera lly less tha n 3 feet (1 m ) thick 

Sa ge Creek white la yer of Ma tthew (1909)— Ga stro po d- a nd o stra co d-b ea ring, gra y to  light-b ro wn 
pla ty lim esto ne a nd m a rlsto ne. Co m m o nly lim esto ne fo rm s tw o  distinct b eds a t to p a nd nea r 
b a se. U nit w idesprea d; ca ps m esa s a nd fo rm s pro m inent ledges. Genera lly 3 to  10 feet (1 to  3 
m ) thick; thickness exa ggera ted o n m a p 

 

"G" m a rker b ed  of McGrew a nd  Sulliva n (1970)— Widesprea d light-b ro w n to  gra y, pla ty to  m a ssive 
o stra co da l lim esto ne. L o ca lly co nta ins a lga l m o unds a s m uch a s 3 feet (1 m ) high a nd 15.1 feet 
(4.6 m ) w ide. Co m m o nly fo rm s a  light-ta n ca pro ck o n m esa s. T hickness 1 to  3 feet (0.3 to  1 m ); 
exa ggera ted thickness sho w n o n m a p 

 
Brid ger A— Pa rt o f "lo w er Bridger Fo rm a tio n" b enea th "G" m a rker b ed; co nta ins la yers o f w hite 

la custrine lim esto ne num b ered here fro m  3 to  1. Includes Whiskey Butte Bed o f Sulliva n 
(1980). U nit split b y upper pa rt o f L a ney Mem b er (T glu) o f Green River Fo rm a tio n. Ab o ut 328 
feet (100 m ) thick 

 
Lim estone b ed  
3 lim estone— L ight-gra y to  yello w ish-b ro w n o stra co da l lim esto ne, genera lly 2 to  3 feet (0.6 to  1 m ) 

thick 
 
2 lim estone— Dusky-yello w to  light-gra y yello w-w ea thering pla ty lim esto ne a nd pa pery 

m a rlsto ne. L im esto ne co m m o nly 2 feet (0.6 m  thick); m a rlsto ne 4.9 to  10 feet (1.5 to  3 m ) thick. 
Increa ses in thickness a nd a ppea rs to  m erge w ith 1 lim esto ne so uthw est o f Fo rt Bridger where 
b o th 2 a nd 1 lim esto nes w ere m a pped a s pa rt o f Green River Fo rm a tio n b y Bra dley (1964) 

 
1 lim estone— L ight-gra y pla ty o stra co da l lim esto ne a nd very light-gra y m a rlsto ne. L o ca lly 

co nta ins high-spired ga stro po d fo ssils. Fo rm s m ino r b enches genera lly 3.9 to  4.9 feet (1.2 to  1.5 
m ) thick. Z o ne thickens a nd is b o unded b y a n upper a nd a  lo w er lim esto ne to w a rd the 
so uthw est 

 
Green River Form a tion (m id d le a nd  lower Eocene)— See descriptio n under "Tertia ry rocks (W estern 

pa rt a nd  Fossil b a sin)" 
 
La ney Mem b er (m id d le Eocene)— T a n a nd b ro w n silty a lga l lim esto ne a nd o stra co da l m a rlsto ne 

co nta ining thin, light-gra y, fine- to  co a rse-gra ined sa ndsto ne interb eds. U nit split b y 
so uthw a rd-thinning to ngue o f Bridger A unit (T b a ), which includes Whiskey Butte Bed o f 
Sulliva n (1980). As m uch a s 262 feet (80 m ) thick in so uthern pa rt o f qua dra ngle 

 
Upper pa rt— Ab o ve Whiskey Butte Bed o f Sulliva n (1980); equiva lent to  Co w  Ho llo w Bed o f 

Sulliva n (1980). Ab o ut 59 feet (18 m ) thick nea r no rthern b o rder o f qua dra ngle 
 
Lower pa rt— Belo w Whiskey Butte Bed o f Sulliva n (1980); equiva lent to  Cra ven Creek Bed o f 

Sulliva n (1980). Ab o ut 98 feet (30 m ) thick nea r no rthern b o rder o f qua dra ngle 
 
Lim estone interb ed s— L ight-gra y silty, do lo m itic, o r m a rly lim esto ne representing disco ntinuo us 

la custrine interb eds in predo m ina ntly fluvia l Wa sa tch Fo rm a tio n. T hickness genera lly less 
tha n 3 feet (1 m ) 

 
W ilkins P ea k Mem b er (m id d le a nd  lower Eocene)— L ight-gra y to  ta n, silty a nd sa ndy, ga stro po da l, 

o stra co da l, a nd a lga l lim esto ne a nd m a rlsto ne; light-ta n o il sha le; m edium - to  co a rse-gra ined 
sa ndsto ne; so m e siltsto ne a nd cla ysto ne. T erm ed “ m iddle to ngue o f Green River Fo rm atio n” 
b y Oriel (1969). Ab o ut 197 feet (60 m ) thick 

 
Fontenelle Tongue (lower Eocene)— T a n to  light-gra y ga stro po da l a nd o stra co da l lim esto ne, 

la m ina ted ta n sha le a nd b ro wn o il sha le, a nd light-gra y, m edium - to  co a rse-gra ined sa ndsto ne 
m a inly in upper pa rt o f unit. As m uch a s 66 feet (20 m ) thick; thins a nd pinches o ut to  the 
so uth a nd w est 

 
W a sa tch Form a tion (m id d le a nd  lower Eocene)— See descriptio n under "Tertia ry rocks (W estern pa rt 

a nd  Fossil b a sin)" 
 

Upper m em b er (m id d le a nd  lower Eocene)— Green, gra y, b ro w n, a nd lo ca lly red siltsto ne a nd fine- 
to  co a rse-gra ined, lo ca lly co nglo m era tic sa ndsto ne. Includes Desertio n Po int tongue o f 
Sulliva n (1980). At lea st 722 feet (220 m ) thick 

 
Ma rker b ed  (m id d le a nd  lower Eocene)— L o ca l m a rker unit o f light-gra y sa ndsto ne a nd sha le in 

T w u. Ab o ut 3 feet (1 m ) thick 
 
La  Ba rge Mem b er (lower Eocene)— Red, purple, b ro w n, ta n, light-yello w, a nd green va riega ted a nd 

m o ttled m udsto ne; ta n, gra y, a nd red sa ndsto ne, lo ca lly co nglo m era tic; a  few  m a rlsto ne a nd 
lim esto ne lenses present (L a w rence, 1963). Da ted a s L o st Ca b in N o rth Am erica n L a nd 
Ma m m a l Age (N AL MA) a nd po ssib ly L ysite N AL MA, which is no t a s o ld a s Gra y Bull 
(ea rliest Wa sa tchia n N AL MA) tha t ha s b een esta b lished fo r b eds in Wa sa tch Fo rm a tio n in 
Fo ssil b a sin a rea  (Oriel a nd T ra cey, 1970; J.G. Ho ney, w ritten co m m unica tio n, 1984). T his 
difference is depicted in co rrela tio n o f m a p units. Expo sed thickness a s m uch a s 295 feet (90 m ) 

 
Slum ped  Eocene rocks, und ivid ed — Po o rly expo sed; m a pped in genera lly hea vy fo rested, extensively 

slum ped a rea s a t so uth edge o f qua dra ngle; m a y include ro cks o f Bridger, Green River, a nd 
Wa sa tch fo rm a tio ns 

 
Upper pa rt (P a leocene) of Eva nston Form a tion (P a leocene a nd  Upper Creta ceous)— See descriptio n 

under "Tertia ry rocks (W estern pa rt a nd  Fossil b a sin)" 
 

Mesozoic rocks [Rocks a b ove (west of) Ab sa roka  thrust fa ult] 
Lower pa rt (Upper Creta ceous) of Eva nston Form a tion (P a leocene a nd  Upper Creta ceous) 

Ha m s Fork Conglom era te Mem b er (Upper Creta ceous)— Po o rly to  m o dera tely co nso lida ted 
co b b le- a nd b o ulder-co nglo m era te b eds co nta ining gritty sa ndsto ne a nd siltsto ne m a trix 
interstra tified w ith sa ndsto ne a nd m udsto ne b eds; cla sts o f qua rtzite, chert, a nd lim esto ne a re 
w ell ro unded a nd a vera ge a b o ut 6 inches (15 cm ), b ut ra nge to  a b o ut 1.5 feet (0.5 m ) in 
dia m eter. Where expo sed, fo rm s co nspicuo us ho gb a cks, b ut is genera lly po o rly expo sed; 
b edding co m m o nly m a rked b y tra ins o f lo o se b o ulders. Pa lyno m o rphs (D.J. N icho ls, written 
co m m unica tio n, 1980-82; L a m erso n, 1982), lea ves, a nd verteb ra te fo ssils a ll indica te L a te 
Creta ceo us a ge (Oriel a nd T ra cey, 1970). Principle expo sures a re ea st o f Ab sa ro ka  thrust fa ult. 
T hickness a b o ut 984 feet (300 m ) 

 
Sa ge Junction Form a tion (Lower Creta ceous)— L ight-gra y siltsto ne a nd m udsto ne co nta ining ta n 

sa ndsto ne a nd qua rtzite interb eds; thin interb eds o f va riega ted po rcella nite a re co m m o n. 
L o ca lly co nta ins thin b eds o f grit a nd b ro wn to  gra y fo ssilifero us lim esto ne. So m e co a l b eds in 
lo w er pa rt o f unit. Ea rly Creta ceo us lea ves a nd inverteb ra te fa una  repo rted b y Rub ey (1973). 
T hickness uncerta in, b ut a t lea st 656 feet (200 m ) in this qua dra ngle 

 
Cokeville Form a tion (Lower Creta ceous)— Interb edded sequence o f da rk -gra y ca rb o na ceo us sha ly 

m udsto ne a nd siltsto ne, ta n-wea thering sa ndsto ne, a nd highly fo ssilifero us gra y to  ta n 
lim esto ne a nd co quina  co nta ining ga stro po d (Pyrgulifera) a nd pelecypo d fa una  a lso  
cha ra cteristic o f Bea r River Fo rm a tio n (unit Kb r). A few co a l b eds in upper pa rt. T hickness o f 
1963 to  2493 feet (580 to  760 m ) repo rted b y Rub ey (1973) in Kem m erer Qua dra ngle, b ut unit 
thins so uthwa rd; no  m o re tha n 1312 feet (400 m ) present in so uth ern pa rt o f qua dra ngle  

 
Thom a s Fork Form a tion (Lower Creta ceous)— Interb edded pa le-red a nd reddish -b ro wn m udsto ne; 

gra y, ta n, a nd b uff sa ndsto ne; a nd gritty sa ndsto ne. T ypica lly m a ntled b y po o rly expo sed 
zo nes o f la vender o r gra y lim esto ne no dules a vera ging  0.8 to  1.2 inches (2 to  3 cm ) a cro ss. 
Merges with a nd is litho lo gica lly indistinguisha b le fro m  upper pa rt o f Kelvin Fo rm a tio n 
(L o wer Creta ceo us) in no rthea stern U ta h. T hickens so uthwa rd fro m  a b o ut 328 feet (100 m ) in 
Sa ge 15’ Qua dra ngle (Rub ey a nd o thers, 1975) to  a t lea st 1312 feet (400 m ) in this qua dra ngle  

 
Stum p Form a tion (Upper a nd  Mid d le Jura ssic) a nd  P reuss Red b ed s (Mid d le Jura ssic), und ivid ed—

Greenish-gra y gla uco nitic sa ndsto ne, siltsto ne, a nd lim esto ne o f Stum p Fo rm a tio n in upper 
pa rt; thinly interb edded, da rk-reddish-b ro w n siltsto ne, m udsto ne, a nd sa ndsto ne o f Pruess 
Redb eds in lo w er pa rt. Co nta ins sa lt in sub surfa ce nea r Sa lt Creek in w est-centra l pa rt o f m a p 
a rea . Estim a ted thickness a t lea st 492 feet (150 m ) 

Mesozoic rocks [Rocks b elow (ea st of) Ab sa roka  thrust fa ult] 

Lower pa rt (Upper Creta ceous) of Eva nston Form a tion (P a leocene a nd  Upper Creta ceous) 
Ha m s Fork Conglom era te Mem b er (Upper Creta ceous)— See descriptio n under "Mesozoic rocks 

[Rocks a b ove (west of) Ab sa roka  thrust fa ult]" 
 

Ad a ville Form a tion (Upper Creta ceous)— Interb edded, m a inly no nm a rine, gra y, b ro w n, a nd ta n sha le 
a nd siltsto ne; b ro w n a nd gra y, m edium - to  fine-gra ined, lo ca lly b io turb a ted, pla ty to  
cro ssb edded sa ndsto ne; ca rb o na ceo us sha le; num ero us co a l b eds, a vera ging a b o ut 16 feet (5 
m ), b ut a s m uch a s 115 feet (35 m ) thick. Ea rly Ca m pa nia n a ge is indica ted b y pa lyno m o rphs 
(D.J. N icho ls, written co m m unica tio n, 1980-82; L a m erso n, 1982). T hickness o f unit a b o ut 1805 
feet (550 m ) 

 
La zea rt Sa nd stone Mem b er— Very light-gra y, yello w-b ro w n, a nd ta n, fine- to  m edium -gra ined "sa lt 

a nd pepper" sandsto ne fo rm ing thick cliffs; b ro w nish-gra y sha le a nd co a l b eds in slo pes 
b etw een sa ndsto ne cliffs. Sa ndsto ne units co nta in m a rine fo ssils a nd b edding indica tive o f 
pro gra da tio na l b ea ch sequences tha t o verla p so uthwa rd. Ab o ut 591 feet (180 m ) thick 

 
Hillia rd  Sha le (Upper Creta ceous)— Da rk-o live-gra y m a rine sha le, siltsto ne, a nd sa ndy sha le 

co nta ining thin, ta n to  light-gra y sa ndsto ne a nd lim esto ne interb eds, pa rticula rly in upper 
pa rt. Pa lyno m o rphs (D.J. N icho ls, w ritten co m m unica tio n, 1980-82; L a m erso n, 1982) indica te 
Sa nto nia n a nd Co nia cia n a ge. Po o rly expo sed; estim a ted m inim um  thickness 5906 feet (1800 
m ) 

 
Hinsha w Mem b er of Sm ith (1965)— U pper pa rt o f Hillia rd Sha le co nsisting o f interb edded m a rine 

sha le a nd sa ndsto ne units 1 to  33 feet (0.3 to  10 m ) thick; tra nsitio na l sequence fro m  sha les o f 
m a in b o dy o f Hillia rd Sha le into  o verlying L a zea rt Sa ndsto ne Mem ber o f Ada ville Fo rm a tio n. 
Sa ndsto ne units a re gra y to  ta n, fine-gra ined, so m ew ha t speckled w ith feldspa r a nd chert 
gra ins, a nd lo ca lly b urro w ed. Sedim enta ry structures in sa ndsto ne include hum m o cky 
b edding, la rge-sca le b a ll a nd pillo w structures, so m e tro ugh cro ss-stra tifica tio n; b edding 
va gue, m a inly 0.7 to  1.6 feet (0.2 to  0.5 m ) thick. Sa ndsto ne units ha ve sha rp b a sa l co nta cts. 
Mem b er w a s no t identified so uth o f sectio n 17, T 15N , R118W. Overa ll thickness o f m em b er 
a ppro xim a tely 853 to  1001 feet (260 to  305 m ) 

 
Frontier Form a tion (Upper Creta ceous)— Interb edded m a rine a nd no nm a rine sequence o f sa ndsto ne, 

siltsto ne, a nd ca rb o na ceo us sha le co nta ining interb eds o f co a l a nd, lo ca lly, po rcella nite a nd 
co nglo m era te. Pa lyno m o rphs (D.J. N icho ls, w ritten co m m unica tio n, 1980-82; L a m erso n, 1982) 
a nd m o llusca n fa una  (Merewether a nd o thers, 1984; Co b b a n a nd Reeside, 1952; Co b b a n a nd 
Kennedy, 1989; M’Go nigle, 1982) indica te ea rly Co nia cia n to  Ceno m a nia n a ge. Ma pped in 
L ittle Muddy Creek area . Ma xim um  thickness a b o ut 2198 feet (670 m ) 

 
Dry Hollow Mem b er of Ha le (1960)— Gra y, greenish-gra y, a nd ta n no nm a rine sha le a nd siltsto ne 

co nta ining ta n a nd b ro w n, fine- to  m edium -gra ined, pla ty to  cro ssb edded, lo ca lly b io turb a ted 
thin sa ndsto ne interb eds, a nd co a l. U pperm o st sa ndsto ne unit, w hich co m m o nly is m o re tha n 
9 feet (3 m ) thick, co nta ins m a rine fa una  in upper pa rt a nd is directly underla in b y the 
Kem m erer co a l zo ne. Ea rly Co nia cia n to  la te T uro nia n a ge b a sed o n pa lyno m o rphs (D.J. 
N icho ls, written co m m unica tio n, 1980-82; L a m erso n, 1982). Ab o ut 328 to  427 feet (100 to  130 
m ) thick 

 
Conglom era te— Peb b le co nglo m era te lo ca lly develo ped in lo w er pa rt o f Dry Ho llo w  Mem b er; 

lo ca lly fo rm s cha nnels cutting into  Oyster Ridge Sa ndsto ne Mem b er. Ab o ut 33 to  66 feet (10 
to  20 m ) thick o n ea st side o f L a zea rt syncline; thinner to  w est 

 
Oyster Rid ge Sa nd stone Mem b er— Predo m ina ntly light-ta n to  white, fine- to  m edium -gra ined, 

pa ra llel-b edded to  cro ssb edded, cliff-fo rm ing sa ndsto ne co nta ining so m e b ro wn sha le la yers. 
Sa ndsto ne units sho w  b edding a nd fa una  indica tive o f m a rine sho reline depo sitio n; m ino r 
cha nneling in upper pa rts. Ab o ut 79 to  115 feet (24 to  35 m ) thick  

Allen Hollow Mem b er of Ha le (1960)— Da rk-gra y to  greenish-b ro w n m a rine sha le; sa ndsto ne a nd 
siltsto ne b eds in upper pa rt. Middle T uro nia n a ge b a sed o n Collignoniceras woolgari fa una  
(Ha le, 1960). L a rgely co vered; a b o ut 302 feet (92 m ) thick 

 
Coa lville Mem b er of Ha le (1960)— Da rk-greenish-gra y sha le a nd ta n, fine-gra ined, fla ggy to  

cro ssb edded a nd ripple-m a rked, b io turb a ted sa ndsto ne. Co nta ins b ra ckish-w a ter to  m a rine 
fa una  o f ea rly T uro nia n a ge (Co b b a n a nd Reeside, 1952; Merew ether a nd o thers, 1984). 
T hickness a b o ut 79 to  151 feet (24 to  46 m ) 

 
Cha lk Creek Mem b er of Ha le (1960)— Gra y, greenish-gra y, a nd b ro wn, la rgely no nm a rine sha le, 

b ento nitic sha le, tuff a nd tuffa ceo us sa ndsto ne; ca rb o na ceo us sha le; co a l; a nd ta n, fine- to  
co a rse-gra ined, pla ty to  cro ssb edded, lo ca lly b io turb a ted sa ndsto ne. Ba sa l pa rt interfingers 
w ith Aspen Fo rm a tio n (unit Ka ) nea r Cum b erla nd Ga p; Ceno m a nia n a ge b a sed o n m o llusca n 
fa una  a nd stra tigra phic po sitio n (M’Go nigle, 1982; Co b b a n a nd Kennedy, 1989). T hickness 
a b o ut 984 to  1312 feet (300 to  400 m ) 

 
Allen Hollow, Coa lville, a nd  Cha lk Creek Mem b ers of Ha le (1960), und ivid ed 

Aspen Form a tion (Upper a nd  Lower Creta ceous)— Da rk- a nd light-gra y, silvery-w ea thering m a rine 
sha le, siltsto ne, siliceo us sa ndsto ne, a nd po rcella nite; po rcella nite b eds fo rm  pro m inent gra y 
ridges. Co nta ins fish sca les; pa lyno m o rphs a nd m o llusca n fa una  (Co b b a n a nd Reeside, 1952; 
Co b b a n a nd Kennedy, 1989) indica te Ceno m a nia n a nd Alb ia n a ge. Ab o ut 804 to  1214 feet (245 
to  370 m ) thick 

 
Bea r River Form a tion (Lower Creta ceous)— Da rk-gra y ca rb o na ceo us sha le, fine-gra ined ta n to  o live-

ta n sa ndsto ne, a nd very fo ssilifero us lim esto ne w ith cha ra cteristic ga stro po d (Pyrgulifera) a nd 
pelecypo d fa una . Po o rly expo sed; co m m o nly fo rm s slo pes m a ntled w ith ga stro po d a nd 
pelecypo d shells. Pa lyno m o rphs (D.J. N icho ls, w ritten co m m unica tio n, 1980-82; L a m erso n, 
1982) a nd shelly fa una  indica te Alb ia n a ge. Estim a ted to  b e 656 to  1312 feet (200 to  400 m ) 
thick 

 
Ga nnett Group (Lower Creta ceous)— Brick-red, o ra nge-b ro w n, a nd m a ro o n m udsto ne, siltsto ne, a nd 

sa ndsto ne; lo ca lly, a  few  chert-peb b le-co nglo m era te b eds in lo w er pa rt. L im esto ne b etter 
develo ped in no rthern pa rt o f m a p a rea . T hickness a b o ut 656 feet (200 m ) 

 
Lim estone interb ed s— Pro m inent gra y, pink, o r la vender no dula r lim esto ne interb eds in m iddle 

a nd upper pa rt o f Ga nnett Gro up. Better develo ped in no rthern pa rt o f m a p a rea . Beds a re 
a b o ut 3 feet (1 m ) thick  

 
Ga nnett Group (Lower Creta ceous), Stum p Form a tio n (Upper a nd  Mid d le Jura ssic), a nd  P reuss 

Red b ed s (Mid d le Jura ssic), und ivid ed — T hickness a t lea st 1148 feet (350 m ) 

Lower pa rt (lower Eocene)— Ma pped where unco nfo rm a b ly o verla in b y unit T w  a lo ng w estern 
m a rgin o f Fo ssil b a sin; m erges w ith unit T w  elsew here. Ab o ut 459 feet (140 m ) thick w here 
m a pped 

 
Slum ped  m a sses of W a sa tch Form a tion — Ma pped o nly a lo ng so uthern b o rder o f qua dra ngle. 

T hickness va ria b le; lo ca lly includes a ll o f unit 

Brid ger B— Pa rt o f "lo w er Bridger Fo rm a tio n" defined b y "G" m a rker b ed o f McGrew a nd Sulliva n 
(1970) (unit T b g) a t b a se a nd b y Sa ge Creek white la yer (unit T b sc) a t to p. L im esto ne la yers 
m a pped in this m em b er a re num b ered 5 a nd 4. Ab o ut 394 feet (120 m ) thick 

 
5 lim estone— L ight- to  m edium -b ro w n pla ty lim esto ne lo ca lly underla in b y b ro w n, slightly 

ca lca reo us chert. Fo rm s b ench a nd m esa  ca p in no rthea stern co rner o f qua dra ngle. 1 to  3 feet 
(0.3 to  1 m ) thick 

 
4 lim estone— Pa le-b ro w nish-gra y lim esto ne lo ca lly pla ty to  splintery, a nd lo ca lly co nta ins b ro w n, 

yello w-w ea thering chert. Fo rm s m esa  ca p in no rthea stern pa rt o f qua dra ngle. 1 to  2 feet (0.3 to  
0.6 m ) thick 

 
Unna m ed  loca l lim estone b ed — In vicinity o f L ea vitt Creek; sim ila r to  4 lim esto ne 

Sm iths Form a tion (Lower Creta ceous)— Ma inly light-o live-b ro w n to  ta n, fine-gra ined sa ndsto ne o r 
qua rtzite, lo ca lly co nta ining b la ck ca rb o na ceo us sha le a t b a se. Appea rs to  thin so uthw a rd 
fro m  295 to  394 feet (90 to  120 m ) in the Sa ge 15’ Qua dra ngle (Rub ey a nd o thers, 1975) to  115 
to  197 feet (35 to  60 m ) in this qua dra ngle 

 
Ga nnett Group (Lower Creta ceous)— Brick-red, o ra nge-b ro w n, a nd m a ro o n m udsto ne, siltsto ne, a nd 

sa ndsto ne; co nta ins a  few  lim esto ne interb eds in upper pa rt a nd co nglo m era te b eds in lo w er 
pa rt. T hickness a s m uch a s 2100 feet (640 m ) 

 
Lim estone interb ed s— Pro m inent gra y, pink, o r la vender no dula r lim esto ne interb eds in upper pa rt. 

Better develo ped in no rthern pa rt o f a rea . Beds a re a b o ut 3 feet (1 m ) thick 
 
Conglom era te b ed s— L o ca lly thick, chert-peb b le co nglo m era te o r grit b eds in lo w er pa rt. 

Co nglo m era te m o re a b unda nt w est o f Ab sa ro ka  thrust. Beds a re a b o ut 3 feet (1 m ) thick 
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