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ABSTRACT 

I n  Wyoming and Montana, t h e  Devonian System i s  r e p r e s e n t e d  

by f o r m a t i o n s  o f  Lower and Upper Devonian age. The Lower 

Devonian B e a r t o o t h  B u t t e  Format ion  o c c u r s  o n l y  a s  channe l -  

f i l l  and s i n k h o l e  d e p o s i t s  on t h e  u n d e r l y i n g  Bighorn Dolomite.  

I t s  appearance  i s  s p o r a d i c  and,  when p r e s e n t ,  i s  unconformably 

o v e r l a i n  by Upper Devonian s t r a t a .  No r o c k s  o f  proved Middle 

Devonian age have been r e p o r t e d  i n  Wyoming. Upper Devonian 

s t r a t a  a r e  r e p r e s e n t e d  by t h e  Maywood ( s o u r i s  ~ i v e r ) ,  J e f f e r -  

son,  and V a l a i t e  Lake Format ions .  

The Maywood i s  b e l i e v e d  t o  be of  e a r l y  Upper Devonian 

age. I t s  o n l y  r e p o r t e d  o c c u r r e n c e  i n  Wyoming i s  i n  t h e  Wind 

Rive r  Range. The S o u r i s  R ive r  Format ion  i s  t h e  W i l l i s t o n  

B a s i n  s u b s u r f a c e  e q u i v a l e n t  o f  t h e  Maywood. The S o u r i s  R ive r  

i s  exposed i n  Shoshone Canyon and i n  t h e  n o r t h e r n  Bighorn 

Mountains o f  Wyoming. The Maywood ( s o u r i s  ~ i v e r )  i s  c o n s i d -  

e r e d  t o  be a  d e p o s i t  l a i d  down i n  t h e  upper  r e a c h e s  o f  a  l o n g ,  

narrow bay o r  e s t u a r y  t h a t  ex tended  southward from Montana. 

The c o n t a c t  between t h e  Maywood ( s o u r i s  ~ i v e r )  and t h e  under- 

l y i n g  Bighorn  Dolomite i s  unconformable.  The o v e r l y i n g  

J e f f e r s o n  Format ion  i s  conformable.  

A f i v e - f o l d  d i v i s i o n  o f  t h e  J e f f e r s o n  Formation i n t o  

lower  c a r b o n a t e ,  middle  s h a l e ,  and upper  c a r b o n a t e  beds ,  t h e  

B r i n d l e  Creek beds ,  and t h e  B i r d b e a r  Member i s  proposed.  



The lower  c a r b o n a t e  beds th rough  t h e  B r i n d l e  Creek beds  a r e  

c o n s i d e r e d  c o r r e l a t i v e  w i t h  t h e  Duperow Formation o f  t h e  

J e f f e r s o n  Group i n  t h e  W i l l i s t o n  Basin.  These beds a r e  p r e s -  

e n t  t h r o u g h o u t  w e s t e r n  and n o r t h - c e n t r a l  Wyoming. The Bi rd -  

b e a r  Member, c o r r e l a t i v e  w i t h  t h e  B i r d b e a r  Formation o f  t h e  

J e f f e r s o n  Group, i s  p r e s e n t  i n  w e s t e r n  Wyoming b u t  a b s e n t  i n  

n o r t h - c e n t r a l  Wyoming due t o  p r e - M i s s i s s i p p i a n  e r o s i o n .  I n  

w e s t e r n  Wyoming, Devonian s t r a t a  e q u i v a l e n t  t o  t h e  J e f f e r s o n  

Formation of  Montana have been c a l l e d  Darby. I n  view of t h e  

l i t h o l o g i c  s i m i l a r i t y  of t h e  s t r a t a  w i t h  t h e  J e f f e r s o n ,  t h e  

a u t h o r  has  chosen t o  abandon t h e  t e rm Darby. 

The V a l a i t e  Lake Format ion  i s  proposed by t h e  a u t h o r  f o r  

s t r a t a  l y i n g  unconformably upon t h e  J e f f e r s o n .  Th i s  p u r p l e -  

red-brown-gray a r g i l l a c e o u s  s i l t s t o n e  u n i t  c o n t a i n s  conodonts  

which i n d i c a t e  an  Upper Devonian-Lower M i s s i s s i p p i a n  age. 

The u n i t  i s  t y p i c a l l y  developed i n  w e s t e r n  Wyoming b u t  changes 

l i t h o l o g y  i n  n o r t h - c e n t r a l  Wyoming 'where i t  i s  p redominan t ly  

a  sandy do lomi te .  The f o r m a t i o n  i s  p r o b a b l y  mos t ly  Lower 

M i s s i s s i p p i a n  i n  t h e  l a t t e r  a r e a .  The V a l a i t e  Lake has p r e -  

v i o u s l y  been m i s c o r r e l a t e d  w i t h  t h e  Three Forks Format ion  o f  

Montana on t h e  b a s i s  of s u p e r f i c i a l  l i t h o l o g i c  s i m i l a r i t y ;  

a l s o ,  i t  has  more r e c e n t l y  been i d e n t i f i e d  a s  t h e  "dark  s h a l e  

u n i t . "  U n c e r t a i n t y  e x i s t s  a s  t o  whether  o r  n o t  a n  unconform- 

i t y  i s  p r e s e n t  between t h e  V a l a i t e  Lake and t h e  o v e r l y i n g  

Madison Limestone. 



The d i s t r i b u t i o n  and t h i c k n e s s  o f  Devonian s t r a t a  a r e  

r e l a t e d  t o  t e c t o n i c  a c t i v i t y  i n  t h e  W i l l i s t o n  Bas in ,  i n  t h e  

miogeosync l ine  of  Idaho,  and a l o n g  t h e  T r a n s c o n t i n e n t a l  Arch. 

The s o - c a l l e d  " ~ b s a r o k a  Arch", r e s p o n s i b l e  f o r  d e p o s i t i o n a l  

t h i n n i n g  o f  t h e  J e f f e r s o n  Format ion  i n  w e s t - c e n t r a l  Wyoming, 

e v i d e n t l y  remains  a n  a c t i v e  t e c t o n i c  e l ement  from t h e  Upper 

O r d o v i c i a n  t h r o u g h  J e f f e r s o n  t ime.  Devonian s t r a t a  a r e  m i s s -  

i n g  s o u t h  and e a s t  o f  a  l i n e  c o n n e c t i n g  t h e  s o u t h e r n  Wind 

R i v e r  Range, c e n t r a l  O w l  Creek Range, and Tens leep  Canyon i n  

t h e  Bighorns.  T h i s  absence  o f  Devonian rock  p r o b a b l y  was 

caused  i n  p a r t  by n o n d e p o s i t i o n  and by p r e - M i s s i s s i p p i a n  

e r o s i o n .  



INTRODUCTION 

Purpose - and Scope 

The purpose  o f  t h i s  r e p o r t  i s  t o  e s t a b l i s h  a  s u i t a b l e  

nomencla ture  f o r  t h e  Devonian sequence  i n  n o r t h w e s t e r n  

Wyoming and t o  demons t ra t e  t h e  c o r r e l a t i o n  of  t h e  v a r i o u s  

u n i t s  w i t h i n  t h i s  a r e a .  The p r o j e c t  i n v o l v e s  a  r e g i o n a l  

r e c o n n a i s s a n c e  s t u d y  o f  t h e  p h y s i c a l  and p a l e o n t o l o g i c a l  

a s p e c t s  o f  t h e  s t r a t i g r a p h y  o f  s t r a t a  i n c l u d e d  w i t h i n  t h e  

Devonian System. 

P rocedure  

F i e l d  work was conducted  d u r i n g  t h e  summer o f  1964 a t  

which t ime l i t h o l o g i c  and p a l e o n t o l o g i c  samples were c o l l e c t e d  

from measured s u r f a c e  s e c t i o n s  th roughou t  n o r t h w e s t e r n  

Wyoming. I n  t h e  l a b o r a t o r y ,  l i m e s t o n e s  were t r e a t e d  w i t h  

1 0  p e r c e n t  a c e t i c  a c i d ,  and s h a l e s  were h e a t e d ,  immersed i n  

w h i t e  g a s o l i n e ,  t h e n  i n  w a t e r  i n  o r d e r  t o  o b t a i n  r e s i d u e s .  

That  m a t e r i a l  r e t a i n e d  on t h e  40 mesh and 100  mesh s c r e e n s  

was examined under  a b i n o c u l a r  microscope  f o r  m i c r o f o s s i l s  

and d e t a i l s  o f  l i t h o l o g y .  
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PREVIOUS INVESTIGATIONS 

S t r a t a  of  Devonian age i n  sou thwes t  Montana, n e a r  Logan, 

were f i r s t  d e s c r i b e d  by P e a l e  i n  1893. He s u b d i v i d e d  t h e  

s t r a t a  i n t o  a n  upper  c l a s t i c  Three Forks  Format ion  and a 

lower  c a r b o n a t e  J e f f e r s o n  Formation.  Blackwelder  (1918) d i d  

n o t  a g r e e  w i t h  t h e  use  o f  Three Forks  and J e f f e r s o n  f o r  

Devonian s t r a t a  i n  w e s t e r n  Wyoming and proposed t h e  Darby 

Format ion  f o r  r o c k s  exposed on t h e  wes t  s i d e  of  t h e  Teton 

Mountains.  The t e rm "Darby" has  been  g e n e r a l l y  a p p l i e d  by 

s u b s e q u e n t  workers  f o r  Upper Devonian exposures  i n  w e s t e r n  

Wyoming, whereas e q u i v a l e n t  s t r a t a  i n  Montana and t h e  W i l l i s -  

t o n  B a s i n  have been r e f e r r e d  t o  t h e  J e f f e r s o n  and Three Forks .  

The t y p e  a r e a  o f  t h e  J e f f e r s o n  and Three Forks  w a s  r e -  

s t u d i e d  by S l o s s  and L a i r d  (1947), and t h e y  d i v i d e d  t h e  J e f -  

f e r s o n  i n t o  a n  upper  Dolomite  Member and a  lower  Limestone 

Member. T h e i r  work d i d  n o t  e x t e n d  i n t o  n o r t h e r n  Wyoming, b u t  

was r e s t r i c t e d  t o  w e s t e r n  and c e n t r a l  Montana. I n  t h e i r  

i n t e r p r e t a t i o n ,  t h e  Three Forks  t h i n s  eas tward  from t h e  t y p e  

a r e a  n e a r  Logan. S i m i l a r  e a s t w a r d  t h i n n i n g  o f  t h e  Dolomite  

Member of  t h e  J e f f e r s o n  i s  compensated by i n c r e a s i n g  t h i c k -  

n e s s  of  t h e  u n d e r l y i n g  Limestone Member. 

Andrichuk (1956) c o r r e l a t e d  t h e  upper  Darby i n  t h e  Wind 

Rive r  Range w i t h  t h e  Three Forks  Sha le  and t h e  lower  Darby 

w i t h  t h e  upper  Dolomite  Member o f  t h e  J e f f e r s o n  a s  d e f i n e d  



7i 
by S l o s s  and L a i r d .  He r e g a r d e d  t h e  J e f f e r s o n  o r  lower  Darby 

l i t h o l o g y  a s  a  r e l a t i v e l y  p u r e  c a r b o n a t e  and t h e  Three.  Forks  

r upper  Darby l i t h o l o g y  a s  a  mix tu re  of c l a s t i c s  ( s h a l e s  and 

)me sands  t o n e s )  and c a r b o n a t e s .  According t o  Andrichuk'  s 

i t e r p r e t a t i o n ,  t h e  Darby r e p r e s e n t s  t h e  maximum t r a n s g r e s s i o n  

: t h e  Upper Devonian s e a  o n t o  t h e  Wyoming s h e l f  f rom t h e  geo-  

r n c l i n a l  b e l t  t o  t h e  west .  

McMannis (1962) n o t e d ' t h a t  t h e r e  i s  a  g e n e r a l  s o u t h e a s t -  

. l y  t h i n n i n g  o f  t h e  J e f f e r s o n  from sou thwes t  Montana toward 

! l l o w s t o n e  Pa rk ,  a l o n g  w i t h  a n  i n c r e a s e  i n  t h e  amount o f  

a r g i l l a c e o u s  and sandy  beds  and a d e c r e a s e  i n  number and 

t h i c k n e s s  o f  s o l u t i o n  b r e c c i a s .  He i n d i c a t e d  t h a t  t h e  s e c t i o n s  

a t  C innabar  Mountain,  Crowfoot Ridge, M i l l  Creek, and n e a r  

Cooke C i t y  e x e m p l i f i e d  t h e s e  changes.  P r e v i o u s  workers  have 

t r i e d  t o  r e c o g n i z e  t h e  Three Forks  i n  t h e s e ,  and i n  o t h e r  

s e c t i o n s  i n  t h e  s o u t h e r n  B e a r t o o t h  r e g i o n ,  and because  of  t h e  

i n c r e a s e d  amount o f  c l a s t i c  d e b r i s  i n  t h e  r o c k  have concluded 

t h a t  Three Forks  " s h a l e "  i s  p r e s e n t .  McMannis concluded t h a t  

t h i s  l a t t e r  i n t e r p r e t a t i o n  i s  u n t r u e  and t h a t  t h e  e n t i r e  

Devonian sequence  i n  most of  t h a t  a r e a  i s  a  s h a l e y  J e f f e r s o n  

( ~ a r b y )  e x c e p t  where t h e  B e a r t o o t h  B u t t e  channe l s  u n d e r l i e  i t .  

Sandberg (1965) s u b d i v i d e d  t h e  J e f f e r s o n  Format ion  of  

s o u t h e r n  Montana and n o r t h e r n  Wyoming i n t o  a  t h i c k  " lower  

member" and t h e  B i r d b e a r  Member. The fo rmer  i s  t h e  e q u i v a -  

l e n t  o f  t h e  s u b s u r f a c e  Duperow Format ion  and t h e  l a t t e r  i s  



c o r r e l a t e d  w i t h  t h e  B i r d b e a r  Format ion  i n  t h e  W i l l i s t o n  Basin.  

*he Three Forks  Format ion  i s  d i v i d e d  by Sandberg i n t o ,  i n  

scend ing  o r d e r ,  Logan Gulch, T r i d e n t ,  and Sapp ing ton  Members. 

He concluded t h a t  t h e  two upper  members of  t h e  Three Forks  

do n o t  c o n t i n u e  i n t o  Wyoming b u t  t h a t  t h e  Logan Gulch Member 

i s  p r e s e n t  a t  l e a s t  a s  f a r  as t h e  s o u t h w e s t e r n  Absaroka 

Mountains.  

K lapper  (1958)  s t u d i e d  a  conodont  f a u n a  from t h e  s o -  

c a l l e d  "upper  Darby" o f  t h e  Wind Rive r  Range. These conodonts  

were s e c u r e d  from t h e  " d a r k  s h a l e  u n i t "  of  Sandberg (1965) .  

Klapper  t e n t a t i v e l y  c o r r e l a t e d  t h e s e  s t r a t a  w i t h  zone V 

( ~ l y m e n i a  - ~ t u f e )  of  t h e  Fammenian S t a g e  i n  Germany. 

M i l l s  (1956)  r e p o r t e d  t h e  p e n e t r a t i o n  of Devonian r o c k s  

by w e l l s  i n  t h e  Bighorn  Bas in .  These beds  were c o r r e l a t e d  

w i t h  upper  J e f f e r s o n  o f  t h e  W i l l i s t o n  Bas in .  

B l a c k s t o n e  and McGrew (1954)  r e p o r t e d  t h e  d i s c o v e r y  of 

a Devonian s e c t i o n  i n  t h e  w a l l s  o f  Cottonwood Canyon on t h e  

wes t  s i d e  of  t h e  Bighorns .  On t h e  b a s i s  of  l i t h o l o g i c  s i m i -  

l a r i t y ,  s t r a t i g r a p h i c  p o s i t i o n ,  and c o n t a i n e d  v e r t e b r a t e  

f o s s i l s ,  t h e  l o w e r  p a r t  o f  t h e  exposure  was c o r r e l a t e d  w i t h  

t h e  channe l  d e p o s i t s  d e s c r i b e d  a t  B e a r t o o t h  B u t t e  by  Dorf 

(1934a) .  The remainder  o f  t h e  Devonian exposure  was d i v i d e d  

i n t o  a  l o w e r  c a r b o n a t e  sequence  o v e r l a i n  b y  a s e r i e s  o f  c l a s -  

t i c  beds.  These s t r a t a  were t e n t a t i v e l y  c o r r e l a t e d  w i t h  . the  

~ e f f e r s o n  and Three Forks ,  r e s p e c t i v e l y ,  on t h e  b a s i s  o f  



s i m i l a r  l i t h o l o g y .  E t h i n g t o n ,  -- e t  a l e  (1961) d e s c r i b e d  a 

conodont f a u n a  from t h e  Upper Devonian r o c k s  a t  Cottonwood 

Canyon and concluded t h a t  t h i s  f a u n a  i s  a l m o s t  i d e n t i c a l  t o  

t h e  Darby f a u n a  d e s c r i b e d  by Klapper  (1958).  They s u g g e s t e d  

p o s s i b l e  c o r r e l a t i o n  w i t h  t h e  S a v e r t o n  of  Missour i .  R icha rds  

(1955, p. 14-21)  d e s c r i b e d  two s e c t i o n s  of  Devonian s t r a t a  

i n  Bighorn  County, Montana, j u s t  a  few m i l e s  n o r t h  of  t h e  

Cottonwood Canyon l o c a l i t y .  Here,  measured i n t e r v a l s  and 

w e l l s  show a p p r o x i m a t e l y  200 f e e t  o f  c a r b o n a t e  w i t h  minor 

amounts of  s h a l e ,  s i l t s t o n e ,  and sands tone .  These Devonian 

r o c k s  were c l a s s i f i e d  as u n d i f f e r e n t i a t e d  J e f f e r s o n  and Three 

Forks.  

Sandberg & Hammond (1958) c o n s i d e r e d  t h e  J e f f e r s o n  of  

t h e  W i l l i s t o n  B a s i n  t o  be a  group c o n s i s t i n g  o f  t h e  Duperow 

and B i r d b e a r  Format ions .  I n  t h e  n o r t h e r n  Bighorn  Mountains,  

t h e  J e f f e r s o n  w a s  b e l i e v e d  t o  be r e p r e s e n t e d  o n l y  by t h e  

Duperow, t h e  o v e r l y i n g  B i r d b e a r  e q u i v a l e n t  hav ing  been r e -  

moved by p r e - M i s s i s s i p p i a n  e r o s i o n .  The c l a s t i c  d e p o s i t s  

( s a n d s t o n e ,  s h a l e ,  s i l t s t o n e )  i n  t h e  upper  p a r t  of  t h e  Devonian 

s e c t i o n  o f  n o r t h - c e n t r a l  Wyoming was i n t e r p r e t e d  a s  t h e  nea r -  

s h o r e  f a c i e s  o f  t h e  Duperow d e p o s i t e d  a t  t h e  t ime o f  maximum 

advance'  o f  t h e  J e f f e r s o n  sea .  T h e y c o n c l u d e d  t h a t  t h e  Three 

Forks  i s  l e s s  widespread  i n  o c c u r r e n c e  t h a n  t h e  J e f f e r s o n ,  

due i n  p a r t  t o  r e t r e a t  o f  t h e  s e a s  d u r i n g  Three Forks  t ime 

and t o  e x t e n s i v e  pos t -Devon ian  e r o s i o n .  



Lar imer  (1959)  i d e n t i f i e d  a b o u t  50 f e e t  o f  Devonian 

txposure on  Sou th  Fork o f  Rock Creek on t h e  e a s t  s i d e  of  t h e  

Bighorns.  F i s h  p l a t e s  from t h e  t o p  o f  t h e  Devonian a t  t h i s  

l o c a l i t y  a r e  o f  a g e n e r a l  t y p e  known e l sewhere  from t h e  

J e f f e r s o n .  Koucky & Rhodes (1963) have s i n c e  examined and 

d e s c r i b e d  w e l l  exposed s e c t i o n s  above Dayton a l o n g  new road 

c u t s  o f  Highway 1 4  i n  L i t t l e  Tongue R i v e r  Canyon. They con- 

c luded  t h a t  t h e  s e c t i o n  t h e r e  i s  n o t  l i t h o l o g i c a l l y  s imi lar  

t o  t h e  t y p e  Three Forks  o r  Darby. They have a s s i g n e d  t h e  

te rms "ye l low u n i t "  and " p u r p l e  u n i t "  t o  t h e s e  s t r a t a .  They 

i n d i c a t e d  t h a t  t h e s e  t e rms  a r e  n o t  meant a s  a  s u b s t i t u t e  f o r  

f o r m a t i o n a l  names, b u t  o n l y  a s  working names u n t i l  t h e  f a u n a  

and l a t e r a l  d i s t r i b u t i o n  o f  t h e  rock  a r e  b e t t e r  unders tood.  

The upper  u n i t  ( p u r p l e  u n i t )  c o n t a i n s  Upper Devonian conodonts ,  

b u t  t h e  age a s s i g n m e n t s  o f  t h e  lower  p a r t  o f  t h e  p u r p l e  u n i t  

and t h e  u n d e r l y i n g  ye l low u n i t  a r e  s u b j e c t  t o  r e v i s i o n .  

Sandberg (1963a)  l o c a t e d  and d e s c r i b e d  a  S p i r o r b a l  l ime-  

s t o n e  u n i t  b e l o n g i n g  t o  t h e  S o u r i s  R ive r  ( ? )  Format ion  o f  

Upper Devonian age  i n  Cottonwood Canyon. T h i s  d e p o s i t  l i e s  

a b o u t  30 m i l e s  s o u t h e a s t  o f  t h e  main body of  t h e  S o u r i s  R ive r  

and i s  i n t e r p r e t e d  t o  have been  l a i d  down i n  t h e  upper  r e a c h e s  

of  a n  e s t u a r y .  I t s  abundant  and u n u s u a l  b i o t a  i n c l u d e s  

S p i r o r b i s ,  f i s h  remains ,  c a r b o n i z e d  wood, p l a n t  i m p r e s s i o n s ,  

s p o r e s ,  and megaspores.  The f i s h  and s p o r e s  i n d i c a t e  a n  e a r l y  

Upper Devonian age. Sandberg and McMannis (1964) r e p o r t e d  



t h a t  c h a n n e l - f i l l  d e p o s i t s  were observed r e c e n t l y  a t  t h e  b a s e  

of t h e  Darby Format ion  i n  t h e  Wind Rive r  Range. They men- 

t i o n e d  t h a t  t h e s e  d e p o s i t s  a r e  r e l a t e d  t o  t h e  Maywood Forma- 

t i o n  exposed n e a r  Logan, Montana. The Maywood Format ion  o f  

t h e  Logan a r e a  i s  t h e  c o r r e l a t i v e  of  t h e  s u b s u r f a c e  marine 

S o u r i s  R i v e r  Format ion ,  which i s  of  Upper Devonian age f a r t h e r  

e a s t  i n  Montana ( s a n d b e r g  & Hammond, 1 9 5 8 ) .  

Devonian s t r a t a  a r e  g e n e r a l l y  p o o r l y  exposed th roughou t  

Wyoming and, a s  a  consequence,  have n o t  been  s t u d i e d  a s  much 

a s  o t h e r  r o c k s  o f  o l d e r  o r  younger  age. 



STRATIGRAPHY 

G e n e r a l  S t a t e m e n t  

Devonian s t r a t a  i n  n o r t h w e s t e r n  Wyoming c o n s t i t u t e  a  

sequence  which may be  d i v i d e d  i n t o  f o u r  d i s t i n c t  l i t h o l o g i c  

u n i t s .  I n  a s c e n d i n g  o r d e r ,  t h e s e  u n i t s  a r e  t h e  B e a r t o o t h  

B u t t e  Format ion  o f  Lower Devonian age ,  t h e  Maywood Format ion  

and i t s  s u b s u r f a c e  W i l l i s t o n  Bas in  e q u i v a l e n t ,  t he  S o u r i s  

R i v e r  Format ion ,  of  Upper Devonian ( ~ r a s n i a n )  age ,  t h e  J e f f e r -  

son  Format ion  of  Upper Devonian ( ~ r a s n i a n )  age ,  and t h e  

V a l a i t e  Lake Format ion  o f  Upper Devonian ( ~ a m e n n i a n )  and 

Lower M i s s i s s i p p i a n  ( ~ i n d e r h o o k i a n )  age. The l a s t  u n i t ,  t h e  

V a l a i t e  Lake Format ion ,  i s  newly p roposed  by  t h e  a u t h o r .  

C h a n n e l - f i l l  d e p o s i t s  and s i n k h o l e  f i l l i n g s  a s s i g n e d  t o  

t h e  B e a r t o o t h  B u t t e  Format ion  do n o t  o c c u r  a t  any o f  t h e  s i x  

l o c a l i t i e s  v i s i t e d  d u r i n g  t h e  c o u r s e  of  t h i s  i n v e s t i g a t i o n .  

Consequen t ly ,  any  f u r t h e r  d i s c u s s i o n  c o n c e r n i n g  t h e  B e a r t o o t h  

B u t t e  Format ion  w i l l . b e  c o n f i n e d  t o  a n  o c c a s i o n a l  ment ion  o f  

i t s  s t r a t i g r a p h i c  r e l a t i o n s h i p s .  D e t a i l e d  i n f o r m a t i o n  con-  

c e r n i n g  l i t h o l o g y  and p a l e o n t o l o g y  may be  o b t a i n e d  by r e f e r -  

ence  t o  Dorf (1934a ,b ) ,  (who f i r s t  d e s c r i b e d  t h e  u n i t  a t  

B e a r t o o t h  B u t t e ,  ~ y o m i n g ) ,  and Sandberg,  1961a. 

The r emain ing  t h r e e  f o r m a t i o n s  a r e  exposed  a t  one o r  

more o f  t h e  s i x  l o c a l i t i e s  d e s c r i b e d  i n  t h i s  r e p o r t .  The 

sequence ,  w i t h  t h e  e x c e p t i o n  o f  t h e  Maywood Format ion ,  i s  



b e s t  r e p r e s e n t e d  i n  t h e  v i c i n i t y  o f  Green Rive r  Lakes i n  t h e  

n o r t h e r n  Wind Rive r  Range where it a t t a i n s  a  t h i c k n e s s  of  

a p p r o x i m a t e l y  300 f e e t .  To t h e  s o u t h  and a o u t h e a s t  t h e r e  i s  

a  g r a d u a l  t h i n n i n g  and e v e n t u a l  d i s a p p e a r a n c e  o f  Devonian 

s t r a t a ,  i n  p a r t  t h e  r e s u l t  o f  p r e - M i s s i s s i p p i a n  e r o s i o n ,  and 

t o  n o n - d e p o s i t i o n  i n  n e a r e r  s h o r e  a r e a s .  Eas tward  from Green 

R i v e r  Lakes t h e  Devonian s t r a t a  become g e n e r a l l y  t h i n n e r  

toward t h e  sou thwes t  margin  of  t h e  W i l l i s t o n  B a s i n  and t h i c k e r  

a g a i n  i n  t h e  b a s i n  p r o p e r  of Montana and North Dakota. West- 

ward from Green Rive r  Lakes t h e  Devonian s t r a t a  r e v e a l  

i n c r e a s i n g  t h i c k n e s s  toward t h e  a r e a  o f  m i o g e o s y n c l i n a l  depo- 

s i t i o n  i n  ext reme w e s t e r n  Wyoming and Idaho.  

L o c a t i o n s  - of D e s c r i b e d  S e c t i o n s  

The d i s t r i b u t i o n  o f  d e s c r i b e d  s e c t i o n s  i s  d e p i c t e d  i n  

t e x t - f i g u r e  1; d e t a i l s  and d e s c r i p t i o n s  o f  l o c a t i o n s  a r e  

i n c l u d e d  i n  t h e  Appendix. The f o l l o w i n g  s u r f a c e  exposures  

were measured and d e s c r i b e d :  

L o c a l i t y  No. 

1. L i t t l e  Tongue Rive r  Canyon, Bighorn Mountains,  S h e r i d a n  
C O . ,  Wyoming - ~ ~ 1 / 4  Sec. 21, ~ ~ 1 / 4  Sec. 22, T. 56 N . ,  
R. 87 W. 

2. S h e l l  Canyon, Bighorn  Mountains,  Bighorn  Co., Wyoming- 
440 36*  35" N, 107O 37'  10"  W. 

3. Shoshone Canyon, Pa rk  Co., Wyoming - NW 1 / 4  Sec. 5 ,  
T o  52 N. , R e  1 0 2  W. 



4. Warm S p r i n g  Canyon, Wind River  Range, Fremont Co., 
Wyoming - NW 1/4 NE 1/4 Sec. 1, T. 4 1  N., R. 1 0 8  W. 

5 .  Sheep Mountain,  Wind Rive r  Range, S u b l e t t e  Co., 
Wyoming - Sec. 6, T. 38 N., R. 1 0 8  W. 

6. Te ton  Canyon, Teton  Mountains,  Teton  Co., Uyoming - 
43' 40 '  20" N, 1 1 0 O  50'  30" W. 



T e x t - f i g u r e  1. Index  map o f  l o c a l i t i e s .  
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UPPER DEVONIAN SERIES 

Maywood ( s o u r i s  ~ i v e r )  Format ion  

S t r a t i g r a p h i c  Nomenclature 

Emmons and C a l k i n s  (1913) d e s c r i b e d  and named t h e  May- 

ood Format ion  f o r  s t r a t a  l y i n g  between t h e  Red Lion Forma- 

i o n  ( u p p e r  ~ a m b r i a n )  and t h e  J e f f e r s o n  Format ion  (upper  

tn)  i n  w e s t e r n  Montana. The f o r m a t i o n  i s  named f o r  

maywood Ridge, w e s t  of  P r i n c e t o n ,  Montana. The Maywood 

o rmat ion  of  s o u t h w e s t e r n  Montana i s  t h e  c o r r e l a t i v e  of  t h e  

s u b s u r f a c e  mar ine  S o u r i s  R i v e r  Format ion  f a r t h e r  e a s t  i n  t h e  

W i l l i s t o n  B a s i n  ( s a n d b e r g  & Hammond, 1958) .  The a u t h o r ' s  use  

f t h e  t e rm "Maywood" i n  w e s t e r n  Wyoming f o r  s l a t i v e  

t r a t a  c a l l e d  " S o u r i s  R ive r"  i n  t h e  n o r t h - c e n t r a l  p a r t  of  

he s t a t e  i s  t h e  r e s u l t  o f  t h e  p a l e o g e o g r a p h i c  i n t e r p r e t a t i o n  

; e  s t r a t a  by Sandberg & McMannis (1964).  

e t h o l o g y  

The Maywood ( s o u r i s  ~ i v e r )  Format ion  c o n s i s t s  t y p i c a l l y  

f y e l l o w i s h - g r a y ,  g r a y i s h - g r e e n ,  and ye l lowish-brown s i l t y  

? l o m i t e  and d o l o m i t i c  s i l t s t o n e .  T h i s  g e n e r a l  l i t h o l o g y  i s  

v i d e n t  a t  a l l  e x p o s u r e s  o f  t h e  f o r m a t i o n ,  b u t  s l i g h t  d i f f e r -  

ences  a r e  r e c o g n i z a b l e  among t h e  i n d i v i d u a l  s e c t i o n s .  I n  

' L t t l e  Tongue Rive r  Canyon, t h e  S o u r i s  R ive r  c o n s i s t s  of  a 

hin b a s a l  b l a c k  f i s s i l e  s h a l e  w i t h  b l a c k  p e b b l e s  o v e r l a i n  

y t h i n  g r a y - g r e e n  s i l t y  d o l o m i t e s  w i t h  i n t e r b e d d e d  



v a r i e g a t e d  s h a l e s  ( t e x t - f i g .  3 ) .  The S o u r i s  R i v e r  Format ion  

exposed i n  S h e l l  Canyon c o n s i s t s  o f  a  b a s a l  a r g i l l a c e o u s .  

nds tone  ( c o n t a i n i n g  abundant  l i t h i c  f r agments  and f i s h  

p l a t e s )  o v e r l a i n  by g r a y - g r e e n  do lomi te  and d o l o m i t i c  s i l t -  

s tone .  I n  Shoshone Canyon, a  s a n d s t o n e  c o n t a i n i n g  g l a u c o n i t e ,  

c h e r t ,  and l i t h i c  f r a g m e n t s  ( b u t  no f i s h  remains)  o c c u r s  a t  

t h e  b a s e  o f  a  d a r k  b i tuminous  d o l o m i t e  o f  t h e  J e f f e r s o n  

Formation.  The a u t h o r ,  on t h e  b a s i s  of  l i t h o l o g y  and s t r a t i -  

a p h i c  p o s i t i o n ,  t e n t a t i v e l y  r e f e r s  t h i s  u n i t  t o  t h e  S o u r i s  

v e r  Formation.  

The Maywood Format ion  i n  Warm S p r i n g  Canyon c o n s i s t s  o f ,  

i n  a s c e n d i n g  o r d e r ,  l i g h t  g r a y - g r e e n  d o l o m i t i c  s i l t s t o n e  w i t h  

abundant  f i s h  p l a t e s ,  becoming e x t r e m e l y  g l a u c o n i t i c  toward 

t h e  t o p  and b r e c c i a t e d  t h r o u g h o u t ,  gray-brown, m o t t l e d  do lo -  

mi te  b r e c c i a ,  vuggy and c o n t a i n i n g  abundant  s a n d - s i z e d  g l a u -  

c o n i t e  g r a i n s ,  and g r e e n - g r a y  th in -bedded  s h a l e .  

i c k n e s s ,  D i s t r i b u t i o n ,  S t r a t i g r a p h i c  R e l a t i o n s h i p s  

I n  Montana, t h e  Maywood i s  r e p r e s e n t e d  by a  5 6 - f o o t -  

i c k  s e c t i o n  n e a r  Logan, t h i n n i n g  t o  a b o u t  34 f e e t  a p p r o x i -  

t e l y  3/8 m i l e  n o r t h  o f  t he  Squaw Creek Ranger S t a t i o n  on 

e wes t  s i d e  o f  t h e  G a l l a t i n  Range. I n  s o u t h w e s t e r n  Montana, 

e Maywood o v e r l i e s  r o c k s  o f  Cambrian age ,  e v e n t u a l l y  o v e r -  

pping younger  r o c k s  southward  i n t o  Wyoming. I n  Wyoming it 

--conformably o v e r l i e s  t h e  Upper O r d o v i c i a n  Bighorn  Dolomite.  



Exposures o f  t h e  Maywood ( s o u r i s  ~ i v e r )  Format ion  i n  Wyoming 

have been r e s t r i c t e d  t o  i s o l a t e d  o c c u r r e n c e s  which p r o b a b l y  

r e p r e s e n t  d e p o s i t s  l a i d  down i n  a  l o n g ,  narrow bay o r  e s t u a r y  

e x t e n d i n g  i n t o  a n  advancing  s h o r e l i n e  ( sandberg  & McMannis, 

1964).  

Sandberg (1963a)  r e p o r t e d  1 3  f e e t  o f  s t r a t a  a t  Cottonwood 

Canyon on t h e  wes t  s i d e  o f  t h e  Bighorn  Mountains which he 

a s s i g n e d  t o  t h e  S o u r i s  R i v e r  ( ? )  Formation.  Approximately 

-0 m i l e s  s o u t h  o f  Cottonwood Canyon, i n  S h e l l  Canyon, t h e  

u t h o r  found a b o u t  24 f e e t  of  t h e  S o u r i s  R ive r  Formation.  

On t h e  e a s t e r n  s i d e  o f  t h e  Bighorn Mountains,  i n  L i t t l e  

Tongue R i v e r  Canyon, t h e  a u t h o r  a s s i g n e d  a p p r o x i m a t e l y  8 f e e t  

of  strr t h e  S o u r i s  R i v e r  Formation.  Koucky ( o r a l  commu- 

n i c a t i o n ,  1964) c o n s i d e r e d  most of  t h e  u n i t s  a s s i g n e d  by t h e  

a u t h o r  t o  t h e  S o u r i s  R ive r  a t  t h i s  l a t t e r  l o c a l i t y  t o  be of  

p o s s i b l e  S i l u r i a n  o r  Middle Devonian age. However, due t o  

' h e  g e n e r a l  l i t h o l o g i c  s i m i l a r i t y  w i t h  t h e  S o u r i s  River  on 

he w e s t e r n  s i d e  o f  t h e  B ighorns  and t h e  u n c e r t a i n t y  of  

i l u r i a n  c o r r e l a t i o n  i n  Wyoming, t h e  a u t h o r .  ves  t h a t  

e d s  S-5 t h r o u g h  S - 7  i n c l u s i v e l y  o f  Koucky and Rhodes (1963) 

e p r e s e n t  s t r a t a  which can  be t e n t a t i v e l y  r e f e r r e d  t o  t h e  

o u r i s  R i v e r  Formation.  

The o c c u r r e n c e  o f  a b o u t  2 f e e t  o f  S o u r i s  R ive r  i n  

Shoshone Canyon i s  i n t e r p r e t e d  by t h e  a u t h o r  t o  r e p r e s e n t  

t h e  ext reme w e s t e r n  l i m i t  o f  d e p o s i t i o n  by t h e  S o u r i s  R ive r  



ea.  The s t r a t a  p r o b a b l y  r e p r e s e n t  a  v e r y  n e a r - s h o r e  d e p o s i t .  

S t r a t a  a s s i g n e d  t o  t h e  Maywood Format ion  i n  W a r m  S p r i n g  

Canyon a t t a i n  a  t h i c k n e s s  of a b o u t  1 6  f e e t  and p r o b a b l y  r e p r e -  

s e n t  a  d e p o s i t  l a i d  down by t h e  Maywood s e a  t r a n s g r e s s i n g  

e a s t w a r d  and southward  from t h e  C o r d i l l e r a n  seaway ( sandberg  8 

McMannis, 1964) .  

The Maywood ( s o u r i s  ~ i v e r )  Format ion  i n  Wyoming i n v a r i a -  

b l y  l i e s  w i t h  unconformi ty  on t h e  Bighorn  Dolomite and i s  

conformably  o v e r l a i n  by t h e  J e f f e r s o n  Formation.  

Age and C o r r e l a t i o n  -- 
S t r a t a  a s s i g n e d  t o  t h e  Maywood ( s o u r i s  ~ i v e r )  Format ion  

i n  Montana and Wyoming i n c l u d e  a  f a u n a  and f l o r a  of e a r l y  

Upper Devonian age. The S o u r i s  R ive r  ( ? )  Format ion  a t  Cot- 

tonwood Canyon ( s a n d b e r g ,  1963a)  c o n t a i n s  f i s h  remains ,  

i m p r e s s i o n s  o f  l a r g e  p l a n t  s t ems ,  rounded p e b b l e s  of  carbon-  

i z e d  wood, macera ted  p l a n t  remains ,  s p o r e s ,  and megaspores.  

F i s h  remains  i n c l u d e  p a l a e o n i s c o i d  t e e t h  c f .  Rhad in ich thys  

sp . ,  t h e  a n t i a r c h  B o t h r i o l e p i s  c f .  - B. c o l o r a d e n s i s  Eastman, 

c o c c o s t e r i d  p l a t e s ,  and wea the red  h e t e r o s t r a c a n  c a r a p a c e s .  

According t o  Sandberg (1963a) ,  t h e  m i c r o f l o r a  c o n s i s t s  a l m o s t  

e n t i r e l y  o f  a  s i n g l e  s p o r e  . s p e c i e s ,  P u n c t a t i s p o r i t e s  c f .  - P. 

p l a n u s  Hacquebard. The f i s h  and s p o r e s  s u g g e s t  an  e a r l y  

Upper Devonian age. 



The S o u r i s  R i v e r  Format ion  has  been t r a c e d  from i t s  

type  a r e a  i n  t h e  W i l l i s t o n  B a s i n  i n t o  s o u t h - c e n t r a l  Montana 

y  Sandberg (1961b).  Sandberg & Hammond (1958) have c o r r e -  

a t e d  t h e  Maywood Format ion  exposed n e a r  Logan, Montana w i t h  

he marine S o u r i s  R i v e r  Format ion  which a p p e a r s  i n  t h e  sub-  

s u r f a c e  i n  t h e  W i l l i s t o n  Bas in .  



J e f f e r s o n  Format ion  
-. 

n e r a l  S t a t e m e n t  

Devonian s t r a t a  i n  Wyoming were f i r s t  d e s c r i b e d  by 

ackwelder  (1918) and named t h e  Darby Format ion  from t h e  

nyon of  Darby Creek on t h e  w e s t  s l o p e  of  t h e  Teton Moun- 

i n s  ( n e a r  a u t h o r ' s  l o c a l i t y  6 ) .  B l a c k w e l d e r r s  d e s c r i p t i o n  

t h e  s t r a t a ,  however, w a s  t a k e n  from an  exposure  a t  Green 

v e r  Lakes ( a u t h o r ' s  l o c a l i t y  5 )  i n  t h e  n o r t h w e s t e r n  p a r t  

t h e  Wind Rive r  Range. Blackwelder  (1918) gave no d e f i n i -  

on o f  t h e  t y p e  Darby Format ion  i n  t h e  Teton  Mountains,  o n l y  

n t i o n i n g  t h a t  t h e  s e c t i o n  a t  Green R i v e r  Lakes i s  " a  t y p i -  

1 s e c t i o n  o f  t h e  Darby Formation" and t h a t  t h e  f o r m a t i o n  i s  

" w e l l  exposed" i n  t h e  canyon o f  Darby Creek. The a u t h o r ,  

however, has  v i s i t e d  t h e  a r e a  i n  and around t h e  canyon o f  

Darby Creek and c o u l d  f i n d  no s e c t i o n  as w e l l  exposed a s  t h e  

Devonian s e c t i o n  a t  Green R i v e r  Lakes. 

S t r a t a  which have been termed "Darby" i n  n o r t h w e s t e r n  

Wyoming (wind Rive r ,  Teton,  Gros Ventre ,  and O w l  Creek Moun- 

t a i n s )  a r e  l i t h o l o g i c a l l y  e q u i v a l e n t  t o  t h e  J e f f e r s o n  Forma- 

t i o n  a s  r e c o g n i z e d  i n  s o u t h w e s t e r n  Montana and d e f i n e d  by 

P e a l e  i n  1893. Blackwelder  (1918)  a l s o  i n d i c a t e d  t h a t  t h e  

uppermost  p a r t  of  t h e  Darby Format ion  i s  e q u i v a l e n t  t o  

P e a l e ' s  Three Forks  s h a l e .  



It i s  t h e  a u t h o r ' s  c o n t e n t i o n  t h a t  t h e  use  o f  t h e  t e rm 

-uarbyl '  i s  u n n e c e s s a r y  and s h o u l d  be e l i m i n a t e d  a l t o g e t h e r  

a s  a f o r m a t i o n  name. Blackwelder  (1918) d e s i g n a t e d  t h e  t y p e  

l o c a l i t y  o f  t h e  Darby Format ion  a s  t h e  canyon o f  Darby Creek 

on t h e  w e s t  s l o p e  of  t h e  Teton Mountains,  y e t  i n f e r r e d  h i s  

type  s e c t i o n  t o  be on t h e  e a s t  s l o p e  of  Sheep Mountain n e a r  

t h e  head o f  t h e  Green Rive r  a t  Green Rive r  Lakes. A s  men- 

t i o n e d  p r e v i o u s l y ,  Blackwelder  (1918)  gave no d e s c r i p t i o n  o f  

t h e  Darby Format ion  i n  t h e  Teton Mountains.  It i s  assumed 

by t h e  a u t h o r  t h a t  t h e  s e c t i o n  a t  Green R i v e r  Lakes i s  t h e  - 
t ype  s e c t i o n  o f  B l a c k w e l d e r ' s  Darby Formation; s i n c e  t h e  

l a t t e r  gave no o t h e r  s e c t i o n  d e s c r i p t i o n  of  Devonian s t r a t a  

i n  h i s  p u b l i c a t i o n  o f  1918 i n  which he proposed t h e  t e rm 

"Darby" a s  a  f o r m a t i o n  name. T h e r e f o r e ,  i t  becomes e v i d e n t  

t h a t  B l a c k w e l d e r ' s  t y p e  l o c a l i t y  and t y p e  s e c t i o n  a r e  n o t  

r e l a t e d  g e o g r a p h i c a l l y ,  b e i n g  s e p a r a t e d  by a  d i s t a n c e  of  

a p p r o x i m a t e l y  60 m i l e s .  T h i s  i s  h a r d l y  i n  accordance  w i t h  

t h e  Code of S t r a t i g r a p h i c  Nomenclature ( ~ m e r i c a n  Commission 

on S t r a t i g r a p h i c  Nomenclature,  1961)  o r  c o n v e n t i o n a l  and 

a c c e p t e d  s t r a t i g r a p h i c  p r a c t i c e s  employed i n  B l a c k w e l d e r ' s  

t ime.  

E q u a l l y  s i g n i f i c a n t  i s  t h a t  most o f  t h e  s t r a t a  termed 

"Darby" i n  w e s t e r n  Wyoming i s  l i t h o l o g i c a l l y  e q u i v a l e n t  t o  

t h e  J e f f e r s o n  Format ion  o f  s o u t h w e s t e r n  Montana, t h e  upper-  

most p a r t  o f  t h e  Darby b e i n g  e q u i v a l e n t  t o  t h e  a u t h o r ' s  



newly p roposed  V a l a i t e  Lake Formation.  The u s e  o f  s t a t e  

boundar i e s  a s  a  b a s i s  f o r  n o m e n c l a t u r a l  b o u n d a r i e s  has  appar-  

e n t l y  been  t h e  s i t u a t i o n  j u s t  d e s c r i b e d .  T h i s  t y p e  o f  nomen- 

c l a t u r e  and c o r r e l a t i o n  s h o u l d  be avo ided  when e v i d e n c e  

i n d i c a t e s ,  as t h e  a u t h o r  b e l i e v e s  i t  does ,  e q u i v a l e n t  l i t h o l -  

ogy and sequence  o f  Devonian s t r a t a  among d i s t a n t  e x p o s u r e s  

o c c u r r i n g  on b o t h  s i d e s  o f  s t a t e  b o u n d a r i e s .  Thus, t h e  

a u t h o r  has  chosen  t o  use  t h e  t e r m  " ~ e f f e r s o n  Formation" f o r  

e q u i v a l e n t  s t r a t a  g e n e r a l l y  termed "Darby" i n  w e s t e r n  Wyoming. 

For  t h e  purpose  o f  t h i s  r e p o r t ,  t h e  J e f f e r s o n  Format ion  

i s  d i v i d e d  i n t o  l o w e r  c a r b o n a t e ,  middle  s h a l e ,  uppe r  ca rbon-  

a t e ,  and B r i n d l e  Creek beds  ( t h e s e  s t r a t a  a r e  e q u i v a l e n t  t o  

t h e  " lower  member" o f  Sandberg,  1 9 6 5 ) ,  and t h e  B i r d b e a r  

Member. A l l  f i v e  u n i t s  a r e  w e l l  exposed  on t h e  e a s t  s l o p e  

of Sheep Mountain a t  Green R i v e r  Lakes i n  t h e  n o r t h w e s t e r n  

Wind R i v e r  Range ( l o c a l i t y  5 ) .  



T e x t - f i g u r e  2. C o r r e l a t i o n  c h a r t .  
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Lower c a r b o n a t e ,  middle  s h a l e ,  upper  c a r b o n a t e  beds 

r a t i g r a p h i c  Nomenclature 

The l o w e r  c a r b o n a t e ,  middle  s h a l e ,  and upper  c a r b o n a t e  

beds c o n s t i t u t e  g e n e r a l  l i t h o t y p e s  which may be r e c o g n i z e d  

r e g i o n a l l y  w i t h i n  t h e  J e f f e r s o n  Format ion  of  Wyoming. The 

te rm "beds"  i s  used  i n f o r m a l l y  and, t h e r e f o r e ,  i s  n o t  c a p i t a l -  

i z e d .  There i s  no d e s i g n a t e d  t y p e  s e c t i o n  f o r  any of t h e  

u n i t s .  The b a s i s  f o r  r e c o g n i t i o n  o f  t h e  beds  i s  t h e  p r e s e n c e  

of  a  dominant  l i t h o l o g y  spaced v e r t i c a l l y  i n  t h e  s e c t i o n .  

Thus, f o r  example, t h e  lower  c a r b o n a t e  beds  i n c l u d e  s t r a t a  

which a r e  dominan t ly  l i m e s t o n e s  and d o l o m i t e s  w i t h  minor 

s h a l e s  and s i l t s t o n e s ;  t h e  upper  boundary i s  p l a c e d  a t  a n  

a r b i t r a r y  p o i n t  where s h a l e s  and s i l t s t o n e s  predominate  o v e r  

c a r b o n a t e  beds.  The use  of  t h e  a d j e c t i v e s  l o w e r ,  middle ,  

and upper  mere ly  i n d i c a t e s  t h e  r e l a t i v e  p o s i t i o n  of t h e s e  

beds  i n  a v e r t i c a l  sequence.  A l l  t h r e e  u n i t s  a r e  w e l l  exposed 

a t  Green R i v e r  Lakes ( l o c a l i t y  5 )  and S h e l l  Canyon ( l o c a l i t y  

2) 

L i t h o l o g y  

I n  t h e  Bighorn  Mountains and Shoshone Canyon ( l o c a l i t i e s  

;hrough 3 ) ,  t h e  l o w e r  c a r b o n a t e  beds  c o n s i s t  of  l i g h t  t o  

medium brown vuggy m o d e r a t e l y  a r g i l l a c e o u s  d o l o m i t e  w i t h  

minor i n t e r b e d d e d  s h a l e  and s i l t s t o n e .  I n  L i t t l e  Tongue 

Rive r  Canyon ( l o c a l i t y  l ) ,  vuggy d o l o m i t e s  c o n t a i n  i n t e r b e d d e d  



28 
v a r i e g a t e d  s h a l e ,  and a  1 . 5 - f o o t  l a y e r  o f  ye l lowish-brown 

s u b l i t h o g r a p h i c  l i m e s t o n e  marks t h e  t o p  o f  t h e  u n i t .  I n  

S h e l l  and Shoshone Canyons ( l o c a l i t y  2 and 3 r e s p e c t i v e l y ) ,  

t h e  u n i t  i s  composed o f  brown mass ive  d o l o m i t e  and no s h a l e s  

a r e  p r e s e n t .  F i s h  p l a t e s  o c c u r  a t  t h e  b a s e  o f  t h e  y e l l o w  

w e a t h e r i n g  d o l o m i t e  a t  S h e l l  Canyon, and s m a l l  l e n t i c u l a r  

c h e r t  l e n s e s  a p p e a r  i n  t h e  Shoshone Canyon u n i t .  A t  Warm 

S p r i n g  Canyon, Green R i v e r  Lakes,  and Te ton  Canyon ( l o c a l i t y  

4 ,  5 ,  and 6 r e s p e c t i v e l y ) ,  t h e  l o w e r  c a r b o n a t e  beds  c o n s i s t  

of  medium t o  d a r k  brown f i n e - g r a i n e d  b i tuminous  l i m e s t o n e  

and d o l o m i t e  w i t h  o c c a s i o n a l  i n t e r b e d d e d  q u a r t z  s a n d s t o n e  

l a y e r s .  G e n e r a l l y ,  f o s s i l s  a r e  a b s e n t  o r  r a r e  i n  t h e  l o w e r  

c a r b o n a t e  beds.  

The middle  s h a l e  beds  a t  a l l  o f  t h e  a u t h o r ' s  d e s c r i b e d  

l o c a l i t i e s  c o n s i s t  o f  th in -bedded  t o  f i s s i l e  g r e e n  t o  g r a y  

s h a l e ,  mass ive  g r e e n i s h - g r a y  s i l t s t o n e ,  and minor  i n t e r b e d d e d  

t h i n  c a r b o n a t e s .  The u n i t  i s  a l m o s t  t o t a l l y  cove red  a t  Teton  

and Shoshone Canyons b u t  i s  w e l l  exposed  a t  t h e  f o u r  remain- 

i n g  l o c a l i t i e s .  The beds  form d i s t i n c t i v e  s l o p e s  a t  a l l  s i x  

l o c a l i t i e s .  A b rach iopod  zone c o n t a i n i n g  Atrypa  r e t i c u l a r i s  

o c c u r s  n e a r  t h e  b a s e  o f  t h e  f i r s t  l i m e s t o n e  bed a p p r o x i m a t e l y  

1 0  f e e t  above t h e  b a s e  o f  t h e  middle  s h a l e  beds a t  Green 

R ive r  Lakes.  F o s s i l s  a r e  r a r e  o r  a b s e n t  a t  t h e  r ema in ing  

l o c a l i t i e s .  



The upper  c a r b o n a t e  beds  c o n s i s t  of  brown vuggy 

a renaceous  and a r g i l l a c e o u s  d o l o m i t e  w i t h  l i m e s t o n e s  o c c u r -  

r i n g  f r e q u e n t l y  toward t h e  base .  I n t e r b e d d e d  d a r k  s h a l e s  

and g r e e n i s h - g r a y  s i l t s t o n e  o c c u r  a t  L i t t l e  Tongue Rive r  

Canyon and S h e l l  Canyon, b u t  t h e  remaining  f o u r  e x p o s u r e s  

c o n t a i n  l i t t l e ,  i f  any, s h a l e  o r  s i l t s t o n e .  The s e c t i o n  a t  

Green R i v e r  Lakes d i s p l a y s  a t h i c k  bed o f  w h i t e  f r i a b l e  

medium-grained q u a r t z  s a n d s t o n e  n e a r  t h e  middle of  t h e  beds .  

The c a r b o n a t e  beds  a t  Teton  Canyon and Green Rive r  Lakes a r e  

h i g h l y  b i tuminous  and produce  a  f e t i d  odor  on f r e s h  s u r f a c e s .  

A b i tuminous  d o l o m i t e  a t  t h e  v e r y  t o p  o f  t h e u n i t  a t  Teton  

Canyon c o n t a i n s  p o o r l y  p r e s e r v e d  Atrypa ,  s o l i t a r y  c o r a l s ,  

and s t r o m a t o p o r o i d s .  No f o s s i l s  were found a t  t h e  o t h e r  

s e c t i o n s  v i s i t e d .  

Th ickness ,  D i s t r i b u t i o n ,  - S t r i  tphic  R e l a t i o n s h i p s  

The l o w e r  c a r b o n a t e  beds  exposed i n  L i t t l e  Tongue R i v e r  

Canyon on t h e  e a s t  f l a n k  o f  t h e  Bighorns  conformably o v e r l i e  

s t r a t a  which a r e  t e n t a t i v e l y  a s s i g n e d ,  by t h e  a u t h o r ,  t o  t h e  

S o u r i s  R i v e r  Formation.  The t h i c k n e s s  o f  t h e  u n i t  a t  t h i s  

l o c a l i t y  i s  a b o u t  11 f e e t .  The l o w e r  con tac l  he beds  i s  

s i t u a t e d  between a  5 .5 - foo t  l a y e r  of  medium ye l low vuggy 

do lomi te  w i t h  i n t e r b e d d e d  v a r i e g a t e d  s h a l e s  and an  u n d e r l y i n g  

1. t l a y e r  of  g r a y  t o  g r a y - g r e e n  th in -bedded  t o  f i s s i l e  

s i l t y  s h a l e  of  t h e  S o u r i s  River .  The a u t h o r ' s  lower  c a r b o n a t e  



beds i n c l u d e  u n i t s  S-8 th rough  5-12 i n c l u s i v e l y  o f  Koucky & 

Rhodes (1963) which a r e  a s s i g n e d  t o ,  what t h e y  te rm,  t h e  

"ye l low u n i t . "  The lower  c a r b o n a t e  beds  a t  S h e l l  Canyon 

r e a c h  a  t h i c k n e s s  of  a b o u t  30 f e e t ,  and a t  Shoshone Canyon 

t h e  t h i c k n e s s  i s  r educed  t o  o n l y  1 0  f e e t .  I n  b o t h  a r e a s ,  

t h e  u n i t  conformably  o v e r l i e s  s t r a t a  a s s i g n e d  t o  t h e  S o u r i s  

R i v e r  Formation.  The l o w e r  c o n t a c t  a t  S h e l l  Canyon i s  s i t u -  

a t e d  between a  mass ive  3 0 - f o o t  gray-brown a r g i l l a c e o u s  w e l l  

i n d u r a t e d  d o l o m i t e  w i t h  f i s h  p l a t e s  o c c u r r i n g  a t  t h e  base  

and an  u n d e r l y i n g  covered  i n t e r v a l  which, judging from t h e  

" f l o a t "  p r e s e n t  on t h e  s l o p e ,  c o n t a i n s  i n t e r b e d d e d  c a r b o n a t e s  

and d a r k  s h a l e s  presumably  b e l o n g i n g  t o  t h e  S o u r i s  R ive r  

Format ion .  A t  Shoshone Canyon, t h e  l o w e r  c o n t a c t  l i e s  be-  

tween a  1 0 - f o o t  l a y e r  o f  gray-brown s l i g h t l y  b i tuminous  f i n e -  

g r a i n e d  c h e r t y  vuggy mass ive  l edge- fo rming  do lomi te  and a n  

u n d e r l y i n g  l i g h t  yellow-brown medium-grained q u a r t z  sands tone  

( c o n t a i n i n g  c h e r t  and l i t h i c  f r a g m e n t s )  a s s i g n e d ,  by  t h e  

a u t h o r ,  t o  t h e  S o u r i s  R i v e r  Formation.  The l o w e r  c a r b o n a t e  

beds  a t  Warm S p r i n g  Canyon conformably o v e r l i e  s t r a t a  

a s s i g n e d  t o  t h e  Maywood Format ion  and r e a c h  a t h i c k n e s s  o f  
! 

55 f e e t .  The l o w e r  c o n t a c t  l i e s  between a n  1 8 - f o o t  l a y e r  of  

medium brown th ick -bedded  a r g i l l a c e o u s  vuggy do lomi te  w i t h  

s p o r a d i c  g r e e n  g l a u c o n i t e  bands  and a n  u n d e r l y i n g  1 / 2 - f o o t  

i r r e g u l a r  t h i n  g ray-g reen  s h a l e  l a y e r  o f  t h e  Maywood Forma- 

t i o n .  The u n i t  a t  Green R i v e r  Lakes and Teton  Canyon a t t a i n s  



a t h i c k n e s s  o f  a b o u t  65 f e e t .  The beds  unconformably o v e r l i e  

the Bighorn  Dolomite  o f  Upper O r d o v i c i a n  age.  A t  b o t h  l o c a l i -  

e s ,  t h e  l o w e r  c o n t a c t  l i e s  between a  massive s t r o n g l y  

tuminous d o l o m i t e  and a n  u n d e r l y i n g  l i g h t  g r a y  w e l l  i n d u r a t e d  

a r p - f r a c t u r i n g  do lomi te  of  t h e  Bighorn  ( ~ e x t - f  i g .  7 ) .  A t  

a l l  s i x  of  t h e  p r e v i o u s  l o c a l i t i e s ,  t h e  c o n t a c t  of  t h e  l o w e r  

ca rbona te  beds  w i t h  t h e  o v e r l y i n g  middle s h a l e  beds i s  a r b i -  

t r a r y ;  it i s  p l a c e d  a t  t h e  p o i n t  where t h e  s t r a t a  change 

l i t h o l o g y  upward from a  dominan t ly  c a r b o n a t e  sequence t o  a  

dominant ly  s h a l e  and s i l t s t o n e  sequence.  

The middle  s h a l e  beds  a r e  o f  f a i r l y  c o n s t a n t  t h i c k n e s s  

a t  Teton  Canyon, Green R i v e r  Lakes,  and Warm S p r i n g  Canyon, 

b e i n g  a p p r o x i m a t e l y  25 f e e t  a t  e a c h  l o c a l i t y .  I n  Shoshone 

and S h e l l  Canyons, t h e  u n i t  r e a c h e s  a  t h i c k n e s s  of  a b o u t  

50 f e e t  t h e n  t h i n s  e a s t w a r d  toward L i t t l e  Tongue Rive r  Canyon 

where a b o u t  25 f e e t  occur .  The c o n t a c t  of  t h e  u n i t  w i t h  t h e  

o v e r l y i n g  upper  c a r b o n a t e  beds  i s  a r b i t r a r y  a t  a l l  s i x  

d e s c r i b e d  s e c t i o n s  and i s  p l a c e d  a t  t h e  p o i n t  where t h e  

s t r a t a  change l i t h o l o g y  upward from a  dominan t ly  s h a l e  and 

s i l t s t o n e  sequence  t o  a dominan t ly  c a r b o n a t e  sequence.  

The upper  c a r b o n a t e  beds  c o n s t i t u t e  t h e  t h i c k e s t  o f  t h e  

t h r e e  u n i t s  a t  a l l  b u t  t h e  Warm S p r i n g  Canyon l o c a l i t y .  A t  

Te ton  Canyon and Green R i v e r  Lakes,  t h e  beds  r e a c h  a  t h i c k -  

n e s s  o f  a p p r o x i m a t e l y  1 0 0  f e e t .  A t  Warm S p r i n g  Canyon, t h e  

u n i t  i s  o n l y  a b o u t  32 f e e t  t h i c k .  A t  Shoshone, S h e l l ,  and 



L i t t l e  Tongue R i v e r  Canyons, t h e  beds  a t t a i n  a  t h i c k n e s s  o f  

a p p r o x i m a t e l y  62 f e e t ,  80 f e e t ,  and 43 f e e t  r e s p e c t i v e l y .  A t  

a l l  s i x  l o c a l i t i e s ,  t h e  upper  c a r b o n a t e  beds  conformably  

u n d e r l i e  t h e  B r i n d l e  Creek beds.  The c o n t a c t  of  t h e  u n i t  

w i t h  t h e  B r i n d l e  Creek beds  i s  p l a c e d  a t  t h e  p o i n t  where t h e  

l i t h o l o g y  changes  upward from a d o m i n a n t l y  c a r b o n a t e  sequence  

t o  d o m i n a n t l y  sandy s i l t s t o n e  and sands tone .  

The l o w e r  c a r b o n a t e ,  middle  s h a l e ,  and upper  c a r b o n a t e  

beds  o c c u r  a t  a l l  s t h e  a u t h o r  s c r i b c  : a l i t i e s  

and, presumably ,  a r e  c o n t i n u o u s  i n  ,,,, " u b s u r r a c e  w i t h  s u r -  

f a c e  e x p o s u r e s .  The t h i  ! p r e s e n t e d  by t h e  t h r e e  

u n i t s  a r e  c o n s i d e r e d  a s  d e p o s i t i o n a l  t h i c k n e s s e s  because  no 

major  u n c o n f o r m i t i e s  a r e  known t o  be  p r e s e n t .  The p r e v i o u s l y  

d e s c r i b e d  u n i t s ,  t o g e t h e r  w i t h  t h e  o v e r l y i n g  B r i n d l e  Creek 

beds ,  p i n c h  o u t  s o u t h  and e a s t  o f  a  l i n e  c o n n e c t i n g  Tens leep  

Canyon i n  t h e  C e n t r a l  B ighorns ,  t h e  c e n t r a l  p o r t i o n  o f  t h e  

O w l  Creek Range ( s a n d b e r g ,  1 9 6 5 ) ,  and a s h o r t  d i s t a n c e  s o u t h  

of  Middle Fork  o f  Popo Agie R i v e r  n e a r  t h e  s o u t h e a s t e r n  end 

of t h e  Wind R i v e r  Range  ranso son, E. B. & Branson,  C.  C.., 

1941) .  



T e x t - f i g u r e  3.  Base o f  t h e  Devonian s e c t i o n  a t  

L i t t l e  Tongue R i v e r  Canyon a l o n g  U. S. Highway 1 4 ,  Bighorn  

Mountains ( l o c a l i t y  1). The l e t t e r  "B" n e a r  t h e  l e f t -  

c e n t e r  o f  t h e  pho tograph  i s  a b o u t  8 i n c h e s  h i g h  and marks 

t h e  c o n t a c t  o f  t h e  Upper Devonian S o u r i s  R ive r  Format ion  

w i t h  t h e  u n d e r l y i n g  O r d o v i c i a n  Bighorn  Dolomite.  





T e x t - f i g u r e  4. Exposure o f  bot tom one-ha l f  o f  t h e  

middle s h a l e  beds  ( ~ e f f e r s o n  ~ p r m a t i o n )  i n  L i t t l e  Tongue 

Rive r  Canyon a l o n g  U. S. Highway 14 ,  Bighorn  Mountains 

( l o c a l i t y  1). Note t h e  l e n s i n g - o u t  o f  t h e  a r g i l l a c e o u s  

do lomi te  l a y e r  a t  t h e  upper  c e n t e r  o f  t h e  photograph;  

t h i s  t y p e  of  s i t u a t i o n  o c c u r s  f r e q u e n t l y  t h r o u g h o u t  t h e  

exposure  a t  t h i s  l o c a l i t y .  





T e x t - f i g u r e  5 .  Exposure o f  J e f f e r s o n  Formation i n  

Shoshone Canyon ( l o c a l i t y  3) .  Good exposures  o f  B r i n d l e  

Creek, upper  c a r b o n a t e ,  and middle s h a l e  beds;  lower  

c a r b o n a t e  beds  and S o u r i s  R ive r  Format ion  a r e  p r e s e n t  b u t  

a r e  t o o  t h i n  t o  be d i s c e r n e d  i n  t h e  photograph.  





T e x t - f i g u r e  6. Exposure of  Ordov ic ian ,  Devonian, 

and M i s s i s s i p p i a n  s t r a t a  on wes t  w a l l  of  upper  Teton 

Canyon, Teton  Mountains ( l o c a l i t y  6) .  The Devonian 

s e c t i o n  i s  s i t u a t e d  between t h e  upper  c l i f f - f o r m i n g  

Madison Limestone and t h e  l o w e r  c l i f f - f o r m i n g  Bighorn  

do lomi te .  The r e s i s t a n t  B i r d b e a r  Member o f  t h e  J e f f e r s o n  

i s  l o c a t e d  a t  t h e  t o p  o f  t h e  middle l e d g e  j u s t  above t h e  

ext reme l e f t  c e n t e r  o f  t h e  photograph.  





T e x t - f i g u r e  7. C o n t a c t  between d a r k  brown 

b i tuminous  d o l o m i t e  o f  J e f f e r s o n  Format ion  w i t h  l i g h t  

g r a y  d o l o m i t e  of  t h e  Bighorn.  L o c a t i o n  i s  on w e s t  w a l l  

of  upper  Teton  Canyon, Teton  Mountains  ( l o c a l i t y  6 ) .  





B r i n d l e  Creek = beds  

. t i g r a p h i c  Nomenclature 

The B r i n d l e  Creek beds  c o n s t i t u t e  a  sequence o f  s t r a t a  

; h i n  t h e  J e f f e r s o n  Format ion  which i s  w e l l  exposed and 

it r e p r e s e n t e d  a t  S h e l l  Canyon ( l o c a l i t y  2, T e x t - f i g .  8 ) ,  

can  be r e c o g n i z e d  i n  t h e  o t h e r  f i v e  d e s c r i b e d  s e c t i o n s ,  

This  l o c a l i t y  i s  j u s t  wes t  of  B r i n d l e  Creek i n  S h e l l  Canyon, 

Bighorn Mountains,  Bighorn  County, Wyoming (44O 36' 35" N,  

107O 37'  LO" w). 

I 

I n  g e n e r a l ,  t h e  B r i n d l e  Creek beds  c o n s i s t  of  g r a y i s h  

g r e e n  d o l o m i t i c  a r e n a c e o u s  s i l t s t o n e  and s h a l e  a t  t h e  t o p  

and bot tom w i t h  a  s e r i e s  o f  c a r b o n a t e  beds  i n  t h e  c e n t e r  of  

t h e  u n i t .  However, a s  w i l l  become e v i d e n t  w i t h  f u r t h e r  d i s -  

c u s s i o n ,  t h i s  g e n e r a l i t y  does  n o t  a p p l y  t o  t h e  s e c t i o n s  a t  

L i t t l e  Tongue Rive r  and W a r m  S p r i n g  Canyons. 

The type  s e c t i o n  of  t h e  B r i n d l e  Creek beds  a t  S h e l l  

Canyon c o n s i s t s  o f ,  i n  a s c e n d i n g  o r d e r ,  g r a y i s h - g r e e n  do lo -  

m i t i c  h i g h l y  a r e n a c e o u s  mass ive  s i l t s t o n e  i n  which w e l l  

rounded h i g h l y  p i t t e d  q u a r t z  g r a i n s  ( a v e r a g i n g  a b o u t  1 mm. 

i n  d i a m e t e r )  a p p e a r  " f l o a t i n g t '  i n  t h e  s i l t s t o n e  p r o p e r ,  brown 

vuggy a r g i l l a c e o u s  d o l o m i t e  w i t h  a  few a s s o c i a t e d  t h i n  l i m e -  

s t o n e  l a y e r s ,  and s i l t s t o n e  v e r y  s i m i l a r  t o  t h e  l o w e r  s i l t s t o n e  

b u t  more a r e n a c e o u s  and d i s p l a y i n g  a  t h i n  o n e - f o o t  



a r g i l l a c e o u s  q u a r t z  s a n d s t o n e  a t  t h e  v e r y  top.  I n  t h e  lower  

s i l t s t o n e  l a y e r ,  t h e  q u a r t z  g r a i n s  o c c u r  w i t h  i r r e g u l a r  f r e -  

quency. Some zones  c o n t a i n  between 30 and 40 p e r c e n t  " f l o a t -  

i n g "  g r a i n s ,  and o t h e r  zones a r e  a l m o s t  e n t i r e l y  a b s e n t  of  

t h e  g r a i n s .  A v e r y  t h i n  b l a c k  f i s s i l e  s h a l e  l a y e r  o c c u r s  a t  

t h e  b a s e  of  t h i s  u n i t .  The B r i n d l e  Creek beds a t  Shoshone 

Canyon a r e  v e r y  s i m i l a r  t o  t h o s e  a t  S h e l l  Canyon b u t  d i s p l a y  

a  dominance o f  l i m e s t o n e  o v e r  d o l o m i t e  i n  t h e  c e n t e r  of  t h e  

u n i t .  

The exposure  a t  L i t t l e  Tongue R i v e r  Canyon c o n s i s t s  of 

l i g h t  g r a y  t o  brown a r g i l l a c e o u s  d o l o m i t e  w i t h  beds  o f  sandy 

do lomi te .  A v e r y  t h i n  r e d  and g r e e n  i r r e g u l a r  s h a l e  l a y e r  

a p p e a r s  a t  t h e  b a s e  o f  t h e  u n i t .  The s e c t i o n  a t  t h i s  l o c a l -  

i t y  i s  a t y p i c a l  b u t  i s  r e f e r r e d  t o  t h e  B r i n d l e  Creek beds on  

t h e  b a s i s  of  i t s  consp icuous  a renaceous  and a r g i l l a c e o u s  

c h a r a c t e r .  

S t r a t a  r e f e r r e d  t o  t h e  B r i n d l e  Creek beds  a t  Warm S p r i n g  

Canyon a r e  a l s o  a t y p i c a l  o f  t h e  t y p e  s e c t i o n .  I n  a s c e n d i n g  

o r d e r ,  t h e  u n i t  c o n s i s t s  of purple-brown d o l o m i t i c  s i l t s t o n e  

w i t h  " f l o a t i n g "  w e l l  rounded q u a r t z  g r a i n s ,  medium r e d d i s h -  

brown a r g i l l a c e o u s  medium- t o  c o a r s e - g r a i n e d  q u a r t z  sand- 

s tone,  and brownish-gray  m o t t l e d  a renaceous  do lomi te .  These 

s t r a t a  a r e  i n c l u d e d  i n  t h e  B r i n d l e  Creek beds  on t h e  b a s i s  

o f  t h e i r  a renaceous  c h a r a c t e r  and t h e i r  a b r u p t  l i t h o l o g i c  

d i s s i m i l a r i t y  w i t h  t h e  u n d e r l y i n g  upper  c a r b o n a t e  beds  and 

t h e  o v e r l y i n g  B i r d b e a r  Member. 



The beds  a t  Green River  Lakes and Teton Canyon c o n s i s t  

l a r k  s h a l e s  w i t h  i n t e r b e d d e d  do lomi te  and l i m e s t o n e  w i t h  

~ d i u m -  t o  c o a r s e - g r a i n e d  a r g i l l a c e o u s  p o o r l y  s o r t e d  q u a r t z  

sands tone  forming t h e  b a s a l  l a y e r .  S i l t s t o n e s  a r e  a b s e n t  

e n t i r e l y  a t  Green River  Lakes and p r o b a b l y  a r e  n o t  p r e s e n t  

i n  t h e  covered  i n t e r v a l  a t  Teton Canyon. 

Thickness ,  D i s t r i b u t i o n ,  S t r a t i g r a p h i c  R e l a t i o n s h i p s  

The B r i n d l e  Creek beds  a t  L i t t l e  Tongue River ,  S h e l l ,  

and Shoshone Canyons a t t a i n  t h i c k n e s s e s  of  approx imate ly  

1 0  f e e t ,  45 f e e t ,  and 30 f e e t  r e s p e c t i v e l y  and a r e  o v e r l a i n  

unconformably by t h e  Madison Limestone of Lower M i s s i s s i p p i a n  

age. 

A t  L i t t l e  Tongue River  Canyon, t h e  B r i n d l e  Creek beds  

a r e  o v e r l a i n  l o c a l l y  by a t h i n  1 / 2 - i n c h  r e d  sandy c l a y  seam 

c o n t a i n i n g  s m a l l  b l a c k  p e b b l e s  and f i s h  remains.  Th i s  r e d  

c l a y  u n i t  and a n  o v e r l y i n g  8 - f o o t  do lomi te  l a y e r  which Koucky, 

e t  al .  (1961) a s s i g n e d  t o  t h e  Madison Limestone i s  r ega rded  -- 
by Klapper  (1962) t o  r e p r e s e n t  t h e  C l a r k s  Fork Formation 

( ~ a l a i t e  Lake Format ion  of  t h e  a u t h o r )  and t o  c o n t a i n  Lower 

C a r b o n i f e r o u s  (CUI) - conodonts .  

S t r a t a  r e f e r r e d  t o  t h e  B r i n d l e  Creek beds a t  Warm S p r i n g  

Canyon, Green River  Lakes, and Teton Canyon a t t a i n  t h i c k -  

n e s s e s  o f  approx imate ly  5 f e e t ,  60 f e e t ,  and 55 f e e t  r e s p e c t -  

t i v e l y  and a r e  conformably o v e r l a i n  by t h e  B i r d b e a r  Member. 



The t h i c k e n i n g  of  t h e  beds  i n  t h e  a r e a  of  miogeogync l ina l  

d e p o s i t i o n  a t  Green R i v e r  Lakes and Teton  Canyon i s  expec ted ,  

b u t  t h e  u n u s u a l l y  t h i n  o c c u r r e n c e  of  t h e  u n i t  a t  Warm S p r i n g  

Canyon i s  anomalous.  T h i s  d e p o s i t i o n a l  t h i n n i n g  w a s  p r o b a b l y  

caused  by  t h e  p r e s e n c e  o f  t h e  s o - c a l l e d  " ~ b s a r o k a  Arch" 

( ~ o o d w i n ,  1964). The Absaroka Arch was, e v i d e n t l y ,  a n  a c t i v e  

t e c t o n i c  e l e m e n t  f rom t h e  Upper O r d o v i c i a n  t h r o u g h  B r i n d l e  

Creek t ime  and ~ r o b a b l v  w a s  p r e s e n t  d u r i n g  d e p o s i t i o n  o f  t h e  

B i r d b e a r .  

I n  g e n e r a l ,  t h e  d i s t r i b u t i o n  o f  t h e  a l e  Creek beds  

f o l l o w s  t h a t  o f  t h e  l o w e r  u n i t s  d e s c r i b e  v i o u s l y .  



T e x t - f i g u r e  8, A u t h o r ' s  l o c a l i t y  2 a t  S h e l l  Canyon, 

B ighorn  Mounta ins  ( t y p e  l o c a l i t y  o f  t h e  B r i n d l e  Creek  

b e d s ) ,  The J e f f e r s o n  Forma t ion  l i e s  be tween  t h e  u p p e r  

c l i f f - f o r m i n g  Madison Limes tone  and  t h e  l o w e r  c l i f f -  

fo rming  B ighorn  Dolomite .  The e x p o s u r e  i s  s i t u a t e d  o n  

t h e  n o r t h  s i d e  o f  t h e  canyon and i s  a b o u t  1 m i l e  d i s t a n t  

w i t h  r e f e r e n c e  t o  t h e  pho tog raph .  





B i r d b e a r  Member 

S t r a t i g r a p h i c  Nomenclature 

McMannis (1962) used  t h e  t e rm " B i r d b e a r  e q u i v a l e n t "  t o  

d e s i g n a t e  t h e  d i s t i n c t i v e  massive do lomi te  u n i t  i n  t h e  upper- 

most p a r t  o f  t h e  J e f f e r s o n  Format ion  a t  Miss ion  Creek, s o u t h - :  

e a s t  of  L i v i n g s t o n ,  Montana. However, t h e  word " e q u i v a l e n t "  

i s  n o t  a  r e c o g n i z e d  r o c k - s t r a t i g r a p h i c  term; i t s  o n l y  meaning 

i n  t h i s  c a s e  i n d i c a t i n g  a  co r respondence  i n  g e o l o g i c  age o r  

s t r a t i g r a p h i c  p o s i t i o n  w i t h  t h e  B i r d b e a r  Format ion  of  t h e  

W i l l i s t o n  Bas in .  Because t h i s  l i g h t - c o l o u r e d  do lomi te  h a s  

been  c o r r e l a t e d  w i t h  t h e  B i r d b e a r  Format ion  by Sandberg & 

Hammond (1958) and i s  a d i s t i n c t i v e  u n i t ,  t h e  a u t h o r  b e l i e v e s  

t h e r e  i s  good r e a s o n  t o  a s s i g n  i t  2 c k - s t r a t i g r a p h i c  

name i n  w e s t e r n  Wyoming. T h e r e f o r t ,  o r  h a s  chosen  t o  

employ Sandberg ' s  (1965) re by u s i n g  t h e  te rm 

" B i r d b e a r  Member" f o r  t h i s  upper  do lomi te  of  t h e  J e f f e r s o n .  

Sandberg (1965) o r i g i n a l l y  d e s i g n a t e d  t h e  te rm " ~ i r d b e a r  

Member" t o  r e p r e s e n t  t h e  upper  70 f e e t  of  t h e  t y p e  J e f f e r s o n  

Format ion  a t  Logan, Montana ( s e e  Sandberg, 1962,  p. 48) .  

3 forn: 

5 .  the 

L i t h o l o g y  

Unl ike  t h e  l o w e r  u n i t s  o f  t h e  J e f f e r s o n  Formation,  t h e  

B i r d b e a r  Member h a s  remarkably  uni form l i t h o l o g i c  c h a r a c t e r .  

A t  t h e  t h r e e  l o c a l i t i e s  where i t  i s  p r e s e n t  ( ~ e t o n  Canyon, 



Green River  Lakes, Warm S p r i n g  canyon) ,  i t  c o n s i s t s  of  l i g h t  

g r a y  t o  brownish-gray  m o t t l e d  f i n e l y  c r y s t a l l i n e  pseudo- 

b r e c c i a t e d  dolomite .  Such f e a t u r e s  a s  massive bedding,  

l i g h t e r  c o l o r ,  p s e u d o - b r e c c i a t e d  t e x t u r e ,  deep ly  p i t t e d  

w e a t h e r i n g  s u r f a c e s ,  and g r e a t e r  r e s i s t a n c e  r e a d i l y  d i s t i n g u i s h  

t h e  B i r d b e a r  from t h e  lower  u n i t s .  

Thickness ,  D i s t r i b u t i o n ,  S t r a t i g r a p h i c  R e l a t i o n s h i p s  

The B i r d b e a r  Member ranges  i n  t h i c k n e s s  from 60 f e e t  a t  

Teton Canyon t o  o n l y  8 f e e t  a t  W a r m  S p r i n g  Canyon. The u n i t  

does  n o t  o c c u r  a t  Shoshone, S h e l l ,  o r  L i t t l e  Tongue River  

Canyons due t o  p r e - M i s s i s s i p p i a n  e r o s i o n .  A s  f a r  a s  cou ld  

be de te rmined ,  t h e  B i r d b e a r  undergoes r a p i d  t h i n n i n g  i n  t h e  

Wind River  Mountains and does  n o t  o c c u r  eas tward  from t h i s  

a r e a .  The B i r d b e a r  Member ranges  i n  t h i c k n e s s  from a b o u t  

50 t o  80 f e e t  i n  s o u t h w e s t e r n  Montana, e x c e p t  n e a r  i t s  e r o -  

s i o n a l  l i m i t .  The u n i t  t h i c k e n s  westward t o  abou t  200 f e e t  

i n  t h e  Sawtooth Range b u t  i s  commonly s o  t h i n  as t o  be unmap- 

p a b l e  ( sandberg ,  1965). 

A t  t h e  t h r e e  d e s c r i b e d  1 o . c a l i t i e s  i n  Wyoming where t h e  

B i r d b e a r  i s  p r e s e n t ,  i t  i s  i n v a r i a b l y  o v e r l a i n  unconformably 

by a  d i s t i n c t i v e  sequence o f  v a r i e g a t e d  s i l t s t o n e s  and sand- 

s t o n e s  of  t h e  a u t h o r ' s  newly d e s i g n a t e d  V a l a i t e  Lake Forma- 

t i o n .  The c o n t a c t  between t h e s e  two u n i t s  i s  s h a r p  e l l  

d e f i n e d .  



AGE AND CORRELATION OF THE JEFFERSON FORMATION 

The age  and c o r r e l a t i o n  of  t h e  J e f f e r s o n  Format ion  have 

e e n  a  s u b j e c t  o f  c o n s i d e r a b l e  d i s c u s s i o n  s i n c e  P e a l e ' s  work 

n e a r  t h e  t u r n  of  t h e  c e n t u r y .  I n  Wyoming, age d e t e r m i n a t i o n s  

a r e  made v e r y  d i f f i c u l t  by t h e  absence  o f  d i a g n o s t i c  f o s s i l s .  

C o r r e l a t i o n  by p h y s i c a l  s t r a t i g r a p h i c  p r o c e d u r e s  i s  n o t  e a s i l y  

accompl ished due t o  a b r u p t  f a c i e s  changes ( b o t h  v e r t i c a l l y  

and l a t e r a l l y )  w i t h i n  t h e  J e f f e r s o n .  Although p h y s i c a l  and . 

p a l e o n t o l o g i c a l  c o r r e l a t i o n s  have been demons t ra t ed  w i t h  

some d e g r e e  o f  s u c c e s s ,  t h e  e x a c t  age o f  t h e  J e f f e r s o n  and 

i t s  e q u i v a l e n t s  has  remained a  t o p i c  o f  d i s p u t e .  Recent  

work by Sandberg (1962)  and Sandberg & McMannis (1964)  has  

r e s u l t e d  i n  a b e t t e r  u n d e r s t a n d i n g  of  t h e s e  r e l a t i o n s h i p s .  

To d a t e ,  t h e  problem has  n o t  been  comple te ly  r e s o l v e d .  

e f f e r i  son Fc -- Age o f  t h e  J - - - -  on - 
The , J e f f e r s o n  Format ion  i n  s o u t h w e s t e r n  Montana i s  

r e g a r d e d  by  Cooper ( i n  Cooper, -- e t  a l . ,  1942)  a s  F r a s n i a n  i n  

age. He c o r r e l a t e d  t h e  c o n t a i n e d  b rach iopod  and c o r a l  f a u n a  

w i t h  t h e  S p i r i f e r  a r g e n t a r i u s  and Pachyphyllum zones o f  t h e  

D e v i l ' s  Gate  Limestone i n  Nevada. S a n d b e r g  (1936b) a l s o  

r e s t r i c t s  t h e  J e f f e r s o n  t o  t h e  F r a s n i a n  S tage  of  t h e  Upper 

Devonian. Age ass ignments  f o r  Devonian s t r a t a  i n  Wyoming 

a:  ~ e  e x c e e d i n g l y  d i f f i c u l t  by t h e  a lmos t  compl ack  

o f  f o s s i l s .  The a u t h o r  found no d i a g n o s t i c  f o s s i l s  



(megascopic o r  m i c r o s c o p i c )  i n  t h e  f i e l d  o r  i n  rock  samples  

examined i n  t h e  l a b o r a t o r y .  Thus, an  e x a c t  age d e t e r m i n a t i o n  

w a s  i m p o s s i b l e .  The as s ignment  o f  t h e  J e f f e r s o n  t o  t h e  

F r a s n i a n  S t a g e  i s  p r o b a b l y  c o r r e c t ,  however, due t o  t h e  

s t r a t i g r a p h i c  r e l a t i o n s h i p s  w i t h  t h e  u n d e r l y i n g  Maywood 

Format ion  and t h e  o v e r l y i n g  Three Forks  Format ion  i n  Montana, 

b o t h  o f  which have more d e f i n i t e  age a s s ignments  ( s a n d b e r g ,  

1963b, and Sandberg  & McMannis, 1964) .  

C o r r e l a t i o n  o f  t h e  J e f f e r s o n  -- t i o n  

The J e f f e r s o n  Format ion  i s  widespread  i n  w e s t e r n  and 

c e n t r a l  Montana w i t h  a t h i c k n e s s  r a n g i n g  from abou t  200 f e e t  

a t  t h e  n o r t h  end o f  t h e  Bighorn  Mountains t o  a  maximum o f  

775 f e e t  i n  n o r t h - c e n t r a l  Montana. I n  s o u t h w e s t e r n  Montana 

and w e s t e r n  Wyoming, t h e  J e f f e r s o n  c o n t a i n s  beds  e q u i v a l e n t  

t o  b o t h  t h e  Duperow and B i r d b e a r  Format ions  o f  t h e  J e f f e r s o n  

Group i n  t h e  W i l l i s t o n  B a s i n  ( ~ a n d b e r g ,  1962) .  The l o w e r  

c a r b o n a t e  t h r o u g h  B r i n d l e  Creek beds  ( e q u i v a l e n t  t o  t h e  

~ u p e r o w )  range  i n  t h i c k n e s s  from a p p r o x i m a t e l y  200 f e e t  a t  

t h e  n o r t h  end o f  t h e  B ighorns  t o  225 f e e t  i n  extreme w e s t e r n  

Wyoming. A t h i c k n e s s  o f  665 f e e t  o f  Duperow s t r a t a  i s  a t t a i n e d  

i n  t h e  s o u t h e r n  E lkhorn  Mountains o f  Montana. These u n i t s  

have t h e  same d i s t r i b u t i o n  as t h e  J e f f e r s o n  Formation.  

Wilson (1956) r e p o r t e d  t h e  b ranch iopod  c r u s t a c e a n ,  Rhabdos- 

t i c h u s ,  from t h e  J e f f e r s o n  Group ( ~ u p e r o w    or mat ion) of  t h e  



W i l l i s t o n  B a s i n  and found t h e  same f o s s i l  n e a r  t h e  b a s e  of  

t h e  J e f f e r s o n  Format ion  a t  Logan, Montana. He rega rded  

Rhabsdos t i chus  a s  a  widespread  Duperow f o s s i l .  

The r e l a t i v e l y  t h i n n e r  B i r d b e a r  Member ( e q u i v a l e n t  t o  

t h e  B i r d b e a r  b or mat ion) has  e s s e n t i a l l y  t h e  same d i s t r i b u t i o n  

a s  t h e  l o w e r  u n i t s .  I t  i s  a b s e n t ,  however, from Shoshone 

Canyon and t h e  Bighorn  Mountains i n  Wyoming and t h e  Big Snowy 

and J u d i t h  Mountains,  Montana, due t o  p r e - M i s s i s s i p p i a n  e r o -  

s i o n .  The b rach iopod  genus,  ~ t ' r ~ ~ a ,  i s  t h e  predominant  f a u n a  

o f  t h e  B i r d b e a r  ( d e w i t ,  R. & McLaren, D. J., 1950) .  Accord- 

i n g  t o  Wilson (1955) ,  t h e  B i r d b e a r  marks t h e  l a s t  o c c u r r e n c e  

o f  t h e  a t r y p i d s .  



V a l a i t e  Lake Format ion  

S t r a t i g r a p h i c  Nomenclature 

S t r a t a  l y i n g  above t h e  Logan Gulch Member of  t h e  Three 

Forks  Format ion  ( u p p e r  ~ e v o n i a n )  and below t h e  Lodgepole 

Format ion  ( ~ o w e r  M i s s i s s i p p i a n )  a t  C l a r k s  Fork Canyon i n  

n o r t h - c e n t r a l  Wyoming were named t h e  C l a r k s  Form Format ion  

by Sandberg ( m s . ,  f i d e  Klapper ,  1962) .  However, Sandberg ' s  

p roposed  " C l a r k s  Fork" was r e f u s e d  r e c o g n i t i o n  a s  a  v a l i d  

f o r m a t i o n  name by t h e  G e o l o g i c a l  Survey Committee on S t r a t i -  

g r a p h i c  Nomenclature,  because  t h e  t e r m  had a l r e a d y  been 

a p p l i e d  t o  Eocene beds  i n  n o r t h - c e n t r a l  Wyoming ( ~ u r n i s h ,  

o r a l  communication, 1965) .  Sandberg (1965) ,  and o t h e r s  f o l -  

lowing  h i s  example, s u b s e ~ u e n t l y  r e f e r r e d  t o  t h e s e  s t r a t a  as 

t h e  "darl  k s h a l  .e u n i  'o rmal h i c  t e rm 

h a s  been  a p p l i e d .  The a u t h o r  c o n s i d e r s  a f o r m a l  name i s  

a p p r o p r i a t e  f o r  t h e s e  s t r a t a  and p r o p b s e s  t h e  te rm " V a l a i t e  

Lake Formation."  The t y p e  s e c t i o n  o f  t h e  V a l a i t e  Lake Forma- 

t i o n  i s  l o c a t e d  on t h e  e a s t  s l o p e  o f  Sheep Mountain, wes t  o f  

t h e  l o w e r  l a k e  a t  Green R i v e r  Lakes,  n o r t h w e s t e r n  Wind Rive r  

Range, Wyoming ( ~ e x t - f i g .  9 ) .  The u n i t  d i r e c t l y  o v e r l i e s  t h e  

B i r d b e a r  Member and i s  o v e r l a i n  by t h e  Madison Limestone. 

The name i s  d e r i v e d  from a  s m a l l  l a k e  ( ~ a l a i t e  ~ a k e )  which 

i s  l o c a t e d  abou t  one mi le  t o  t h e  s o u t h  of  t h e  exposure .  



L i t h o l o g y  

A t  t h e  t y p e  s e c t i o n  a t  Green Rive r  Lakes,  t h e  V a l a i t e  

Lake Format ion  c o n s i s t s  of  30 f e e t  o f  th in -bedded  red-brown- 

p u r p l e - g r e e n  and g r a y  a r g i l l a c e o u s  d o l o m i t i c  c o a r s e  s i l t s t o n e  

and beds  of  brown a r g i l l a c e o u s  f i n e - g r a i n e d  q u a r t z  sands tone .  

I r o n  ox ide  ( p r o b a b l y  h e m a t i t e )  i s  r e s p o n s i b l e  f o r  t h e  b r i g h t  

purple-brown c o l o r  which c h a r a c t e r i z e s  t h e  fo rmat ion .  The 

s t r a t a  w e a t h e r  i n  p l a t e - l i k e  s l a b s  which a r e  q u i t e  w e l l  i ndu-  

r a t e d .  Quar tz  g r a i n s  compose t h e  b u l k  of  t h e  s i l t -  and sand- 

s i z e d  p a r t i c l e s .  The g r a i n s  a r e  t i g h t l y  cemented by s i l i c a  

and ca lc ium c a r b o n a t e  a l o n g  w i t h  a r g i l l a c e o u s  m a t e r i a l .  The 

s i l t s t o n e  c o n t a i n s  zones o f  abundant  f i s h  remains and cono- 

d o n t s  which a r e  v i s i b l e  on bedding s u r f a c e s  t o  t h e  una ided  

eye.  Conodonts and f i s h  remains  become more common toward 

t h e  t o p  of  t h e  f o r m a t i o n  b u t  s t i l l  remain c o n c e n t r a t e d  i n  

s e l e c t e d  l a y e r s .  I m p r e s s i o n s  of  Taonurus c a u d a g a l l i  a p p e a r  

q u i t e  r e g u l a r l y  on bedding s u r f a c e s  and a i d  i n  d i s t i n g u i s h i n g  

t h e  u n i t  ( ~ e x t - f i g .  1 0 ) .  The f o r m a t i o n  a t  Teton  and Warm 

S p r i n g  Canyons c o n s i s t s  o f  s t r a t a  o f  s imi la r  l i t h o l o g y  t o  

t h e  t y p e  s e c t i o n .  

Th ickness ,  D i s t r i b u t i o n ,  S t r a t i g r a p h i c  R e l a t i o n s h i p s  

The V a l a i t e  Lake Format ion  r a n g e s  i n  t h i c k n e s s  from 

a b o u t 6 0  f e e t  i n  Teton Canyon t o  a b o u t  8 f e e t  i n  L i t t l e  

Tongue R i v e r  Canyon. The f o r m a t i o n ,  by i t s  purple-brown 



c o l o r ,  s l a b b y  bedding,  Taonurus i m p r e s s i o n s ,  and c h a r a c  t e r i s -  

t i c  l i t h o l o g y ,  i s  r e a d i l y  d i f f e r e n t i a t e d  from t h e  u n d e r l y i n g  

J e f f e r s o n  Format ion  and t h e  o v e r l y i n g  Madison c a r b o n a t e s  a t  

Teton and Warm S p r i n g  Canyons and a t  Green Rive r  Lakes. 

( ~ e x t - f i g .  11). The a u t h o r  d i d  n o t  r e c o g n i z e  t h e  p r e s e n c e  of  

t y p i c a l  V a l a i t e  Lake l i t h o l o g y  a t  t h e  remaining  t h r e e  l o c a l i -  

t i e s ,  b u t  Klapper  (1962) and Sandberg (1963b) d e s c r i b e d  

s t r a t a  e q u i v a l e n t  t o  t h e  V a l a i t e  Lake i n  t h e  Bighorn Mountains.  

The s t r a t a  e v i d e n t l y  change from s i l t s t o n e  t o  p redominan t ly  

do lomi te  e a s t w a r d  and nor thward  from t h e  Wind Rive r  Range. 

The u n i t  o v e r l a p s  p r o g r e s s i v e l y  o l d e r  beds  e a s t w a r d  from 

Teton Canyon. U n c e r t a i n t y  e x i s t s  a s  t o  whether  o r  n o t  an 

unconformi ty  i s  p r e s e n t  between t h e  V a l a i t e  Lake and t h e  

o v e r l y i n g  Madison Limestone. 

Age and C o r r e l a t i o n  -- 
The V a l a i t e  Lake Format ion  i s  a  t i m e - t r a n s g r e s s i v e  u n i t  

o f  widespread  r e g i o n a l  e x t e n t .  I n  w e s t e r n  Wyoming ( ~ e t o n  

and Wind Rive r  Mounta ins) ,  Upper Devonian   to^) - conodonts  

o c c u r  i n  t h e  u n i t .  Klapper  (1962) r e p o r t e d  Lower Carbon i fe r -  

ous  ( c u 1 )  - conodonts  i n  a  d a r k  s h a l e  l a y e r  a b o u t  1 0  f e e t  below 

t h e  t o p  o f  t h e  f o r m a t i o n  a t  Teton  Canyon. A t  B u l l  Lake Creek 

i n  t h e  Wind Rive r  Range, beds  3 and 5 of Klapper  (1958) con- 

t a i n  Devonian   to^) - conodonts .  I n  L i t t l e  Tongue R i v e r  Canyon 

i n  t h e  Bighorns ,  a  1 - i n c h  b a s a l  sandy s h a l e  o f  t h e  V a l a i t e  



Lake c o n t a i n s  a  v e r y  l a t e  Devonian conodont f a u n a  a s  w e l l  a s  

conodonts  o f  e a r l i e s t  M i s s i s s i p p i a n  age ( sandberg ,  1963b) .  

The remainder  o f  t h e  f o r m a t i o n  a t  t h i s  l a t t e r  l o c a l i t y ,  

however, i s  c o n s i d e r e d  Lower M i s s i s s i p p i a n  i n  age; t h e  

D e v o n i a n - M i s s i s s i p p i a n  boundary f a l l s  somewhere i n  t h i s  one- 

i n c h  sandy s h a l e .  E t h i n g t o n ,  F u r n i s h ,  & Wingert  (1961) r e -  

p o r t e d  a n  Upper Devonian   to^) - conodont  f a u n a  from t h e  

a u t h o r ' s  V a l a i t e  Lake Format ion  i n  Cottonwood Canyon, Big-  

horn  Mountains,  Wyoming. The age of  t h e  u n i t  a p p e a r s  t o  be 

c o n s i s t e n t l y  Upper Devonian-Lower M i s s i s s i p p i a n  i n  w e s t e r n  

Wyoming. The f o r m a t i o n  becomes p redominan t ly  Lower Missis- 

s i p p i a n  e a s t w a r d  i n t o  n o r t h - c e n t r a l  Wyoming, e x c e p t  f o r  

i s o l a t e d  o c c u r r e n c e s  where i t  a g a i n  may c o n t a i n  s t r a t a  o f  

n o t a b l e  t h i c k n e s s  which a r e  Upper Devonian i n  age. 

The V a l a i t e  Lake has  p r e v i o u s l y  been m i s c o r r e l a t e d  w i t h  

t h e  Three  Forks  Format ion  of  Montana on t h e  b a s i s  of  s u p e r -  

f i c i a l  l i t h o l o g i c  s i m i l a r i t y .  McMannis (1962) concluded t h a t  

t h e  e n t i r e  Devonian sequence  i n  w e s t e r n  Wyoming i s  a  s h a l e y  

J e f f e r s o n  ( ~ a r b y ) e x c e p t  where t h e  B e a r t o o t h  B u t t e  c h a n n e l s  

u n d e r l i e  it. He i n d i c a t e d  t h a t  p r e v i o u s  workers  t h o u g h t  

Three Forks  s t r a t a  was p r e s e n t  i n  t h i s  a r e a  due t o  t h e  i n -  

c r e a s e d  amount of  c l a s t i c  d e b r i s  i n  t h e  upper  p a r t  of  t h e  

Devonian s e c t i o n .  Sandberg (1965) concluded t h a t  t h e  Logan 

Gulch Member o f  t h e  Three Forks  i s  p r e s e n t  i n  t h e  s o u t h e r n  

B e a r t o o t h  r e g i o n  and i n  t h e  Wind Rive r  Range. The Logan 



Gulch Member i s  c o r r e l a t e d  w i t h  t h e  e v a p o r i t i c  member ( s a n d -  

b e r g ,  1962)  of  the Three Forks  i n  s o u t h w e s t e r n  Montana (sand- 

b e r g ,  1965) .  A s  i n d i c a t e d  p r e v i o u s l y ,  s t r a t a  d i r e c t l y  above 

t h e  B i r d b e a r  Member i n  w e s t e r n  Wyoming ( ~ a l a i t e  Lake Forma- 

t i o n ) c o n t a i n  conodonts  which s u g g e s t  c o r r e l a t i o n  w i t h  zone V 

( ~ l y m e n i a - ~ t u f e )  o f  t h e  Fammenian Stage  i n  Germany. The 

e v a p o r i t i c  member ( ~ o g a n  Gulch   ember) i s  r e f e r r e d  t o  zone I1 

( ~ h e i l o c e r a s - ~ t u f e )  o f  t h e  Fammenian Stage .  I t  i s  t h e  a u t h o r ' s  

c o n t e n t i o n ,  t h e r e f o r e ,  t h a t  no s t r a t a  o c c u r  between t h e  Bird-  

b e a r  Member ( u p p e r  ~ r a s n i a n )  and t h e  V a l a i t e  Lake Format ion  

( u p p e r  ~ a m m e n i a n )  i n  wyoming which can  be c o r r e l a t e d  w i t h  

t h e  Three Forks .  

The Devo: nian-b 

u i  vale  

an Val 

rood F 

Lake I 

ormat:  

Po r m a  t ; i o n  i s  t h e  

homo t a x i  t h e  I ion o f  ex t reme 

n o r t h e a s ~ e r n  Wyoming ana  t h e  ~ L ~ C K  H i l l s  or 3011th Dakota 

( s a n d b e r g ,  1963b) .  The Englewood, l i k e  t h e  V a l a i t e  Lake, 

o v e r l a p s  p r o g r e s s i v e l y  o l d e r  beds  southward and c o n t a i n s  

conodont  f a u n a s  a s s i g n e d  t o  b o t h  t h e  Upper Devonian   to^) and - 
t h e  l o w e r  C a r b o n i f e r o u s  (CUI) -  lappe per & F u r n i s h ,  1962) .  



T e x t - f i g u r e  9. Exposure o f  t h e  Devonian s e c t i o n  on 

Sheep Mountain, w e s t  of  Green R i v e r  Lakes,  Wind Rive r  

Range ( l o c a l i t y  5 ) .  The bot tom o f  t h e  s e c t i o n  i s  toward 

t h e  lower  l e f t .  The s t r a t a  a r e  d i p p i n g  a b o u t  35'; t h i s  

narrow r i d g e  i n t e r s e c t s  t h e  d i p  o f  t h e  s t r a t a  t h u s  expos 

i n g  t h e  e n t i r e  Devonian sequence.  T h i s  i s  t h e  l o c a t i o n  

of t h e  t y p e  s e c t i o n  of  t h e  newly p roposed  V a l a i t e  Lake 

Formation. The f o r m a t i o n  i s  a b o u t  30 f e e t  t h i c k  and i s  

s i t u a t e d  j u s t  below t h e  mass ive  c l i f f - f o r m i n g  Madison 

Group exposed j u s t  r i g h t  o f  c e n t e r  of  t h e  photograph.  





T e x t - f i g u r e  10. I m p r e s s i o n s  o f  Taonurus c a u d a g a l l i  

on bedd ing  s u r f a c e  o f  V a l a i t e  Lake Formation.  L o c a t i o n  

i s  on Sheep Mountain,  w e s t  o f  Green R i v e r  Lakes,  Wind 

River  Range ( l o c a l i t y  5 ) .  





T e x t - f i g u r e  11. C o n t a c t  between V a l a i t e  Lake 

Formation and o v e r l y i n g  Lodgepole Format ion  ( ~ i s s i s s i p -  

p i a n )  on w e s t  w a l l  o f  Teton  Canyon, Teton Mountains 

( l o c a l i t y  6 ) .  Hammer rests on t o p  s u r f a c e  o f  t h e  V a l a i t e  

Lake. 
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SEDIMENTARY HISTORY 

I n  E a r l y  Devonian t ime,  s h a l e s ,  s i l l  S ,  s a n d s t o n e s ,  

cong lomera tes ,  and c a r b o n a t e s  of  t h e  B e a r t o o t n  B u t t e  Forma- 

Monte 

t r e a m  chanr nkhole 

ina an  

y u s r a f i h i ~  s 

r t o o t h ,  Big 

e o f  4 

and I 

ghorn  

Mountt 

the r n  

The Wy Shel l  

ld I d a  

t i o n  were b e i r  ! s 

deve loped  on t ;he B i  Dolomite  

i n  p a r t s  o f  t k  ' r y o r  x ins  o f  

s o u t h e r n  Wyomi: :ontern , 
mar ine  c a r b o n a t e  s e d i m e n t a t i o n  was i n  p r o g r e s s  i n  t h e  Idaho 

m i o g e o s y n c l i n a l  b e l t  t o  t h e  west .  ' P and 

a d j a c e n t  a r e a s  of  s o u t h w e s t e r n  Montana ar  ho were s i t u -  

a t e d  above t h e  p r o f i l e  o f  d e p o s i t i o n a l  e q u l ~ i ~ r i u m  and, t h u s ,  

were p r o b a b l y  s u b j e c t  t o  some e ros ic  ,e  3 

and t h e  e a r l y  p a r t  o f  Upper Devonian t ime [Andrichuk,  1956) .  

Beginning  i n  e a r l y  Upper ~ e v o n i a n  ti he S o u r i s  

R i v e r  ser  t o  t h e  s o u t h  and from 1 

t h e  W i l l i s t o n  basin, c e n t r a l  Montana, ana  t h e  n o r t n - c e n t r a l  

p a r t  of  Wyoming. The Maywood s e a ,  I was moving 

e a s t w a r d  and southward a c r o s s  t h e  Wyoming S h e l f  i n t o  s o u t h -  

ower, 

wes t  

neanwh 

Canadr 

w e s t e r n  Montana and w e s t e r n  Wyoming. The two advancing  s e a s  

c o a l e s c e d  i n  c e n t r a l  Montana sometime i n  e a r l y  Upper Devonian 

t ime.  D e p o s i t s  o f  t h e  S o u r i s  R i v e r  and Maywood Format ions  

were l a i d  down on an i r r e g u l a r  e r o s i o n a l  s u r f a c e  o f  p o s t -  

Upper Cambrian and pre-Upper Devonian age. S e d i m e n t a t i o n  

w a s  c o n t i n u o u s  on t h e  s h e l f  a s  t h e  now-merged Maywood and 



S o u r i s  R i v e r  s e a s  advanced s o u t h  i n t o  Wyoming. 

A s  Maywood ( s o u r i s  ~ i v e r )  t ime p a s s e d ,  a s low e a s t w a r d  

t r a n s g r e s s i o n  of  t h e  marine s e a  from Idaho and Montana even-  

t u a l l y  r e a c h e d  and e n g u l f e d  t h e  p r e s e n t  Bighorn B a s i n  and 

n o r t h e r n  Wind R i v e r  Mountains by l a t e  J e f f e r s o n  ( ~ r i n d l e  

Creek o r  ~ i r d b e a r )  

t h e  Wyoming S h e l f  4 

t ime.  The ial  c a  

. l l y  c o n s i s t  of  1 

of  t h e  ex t reme  w e s t e r n  s h e l f  and do lomi t  

ime s t c  

e s  i n  

> n e s  i 

t h e  n 

t e  d e p o s i t s  of  

.n t h e  a r e a  

lore p o s i -  

t i v e  a r e a s  i n  t h e  e a s t .  Maximum t r a n s g r e s s i o n  of  t h e  J e f f e r -  

son  s e a  o v e r  t h e  Wyoming S h e l f  p r o b a b l y  o c c u r r e d  d u r i n g  

B r i n d l e  Creek time. The p r e s e n t  e a s t e r n  l i m i t  of  Devonian 

r o c k s  i n  t h e  Bighorn  and s o u t h e r n  Wind Rive r  Range r e p r e s e n t s  

t h e  approx imate  . s o u t h e a s t e r n  s h o r e l i n e  o f  t h e  J e f f e r s o n  s e a  

( ~ n d r i c h u k ,  1956) .  

Goodwin (1964) i n d i c a t e d  t h a t  t h e  Upper Ordov ic ian  Big- 

horn  Dolomite  i n  Wyoming g e n e r a l l y  t h i c k e n s  toward t h e  W i l l i s -  

t o n  B a s i n  and t h e  miogeosyncl ine .  He proposed t h e  name 

" ~ b s a r o k a  Arch" f o r  t h i s  a r e a  o f  d e p o s i t i o n a l  t h i n n i n g  o f  t h e  

B ighorn  Dolomite  i n  w e s t - c e n t r a l  Wyoming. The J e f f e r s o n  

Format ion  a l s o  t h i c k e n s  toward t h e  W i l l i s t o n  B a s i n  and t h e  

miogeosync l ine  from w e s t - c e n t r a l  Wyoming. T h i s  a r e a  of  

d e p o s i t i o n a l  t h i n n i n g  of  t h e  J e f f e r s o n  c l o s e l y  p a r a l l e l s  t h a t  

o f  t h e  u n d e r l y i n g  Bighorn  Dolomite.  It i s  t h e  a u t h o r ' s  opin-  

i o n  t h a t  t h e  Absaroka Arch w a s  p r o b a b l y  s t i l l  a n  a c t i v e  t e c -  

t o n i c  e l ement  t h r o u g h . B r i n d l e  Creek t ime  and p o s s i b l y  i n t o  



B i r d b e a r  t ime.  The e x i s t e n c e  of  t h e  a r c h  beyond B i r d b e a r  

t ime i s  n o t  p r e c i s e l y  known a t  p r e s e n t .  

Near t h e  end of  B i r d b e a r  t ime,  t h e  s e a  began t o  r e t r e a t  

nor thward  and westward from Wyoming, l e a v i n g  t h e  Wyoming 

She l f  emergent  a s  t h e  s e a  r e g r e s s e d .  The s e a  p r o b a b l y  

r e t r e a t e d  nor thward  p a s t  t h e  Swee tg rass  Arch a r e a  of  Montana. 

Dur ing t h i s  t ime,  e r o s i o n  on t h e  s h e l f  d e s t r o y e d  any t r a c e s  

o f  B i r d b e a r  s t r a t a  i n  n o r t h - c e n t r a l  Wyoming and reduced t h e  

t h i c k n e s s  of t h e  u n i t  i n  w e s t e r n  Wyoming. 

Fol lowing maximum r e g r e s s i o n  of  t h e  B i r d b e a r  s e a  i n t o  

c e n t r a l  Montana, t h e  s e a  began advancing a g a i n  southward,  

d e p o s i t i n g  t h e  widespread Three Forks  s t r a t a  i n  Montana. The 

s h e l f  was p r o b a b l y  a l t e r n a t e l y  emergent  and submergent d u r i n g  

much o f  Three Forks  d e p o s i t i o n  and w a s  p robab ly  m o s t l y  emer- 

g e n t  d u r i n g  l a t e  Three Forks  time. I n  l a t e s t  Upper Devonian 

t ime  and c o n t i n u i n g  i n t o  Kinderhookian t ime,  t h e  V a l a i t e  Lake 

d e p o s i t s  were l a i d  down a s  t h e  s e a  t r a n s g r e s s e d  i n t o  s o u t h e r n  

Montana and w e s t e r n  and n o r t h - c e n t r a l  Wyoming. T h i s  wide- 

s p r e a d  marine t r a n s g r e s s i o n ,  emanating from t h e  W i l l i s t o n  

B a s i n  and c e n t r a l  Montana t r o u g h  a r e a s  on t h e  n o r t h  and from 

t h e  Idaho  miogeosync l ina l  b e l t  t o  t h e  wes t ,  c o m p l e t e l y  covered  

t h e  p e n e p l a i n e d  s u r f a c e  of  n o r t h w e s t e r n  Wyoming. Massive 

c a r b o n a t e  d e p o s i t s  were formed o v e r  t h e  expanded Wyoming 

d e p o s i t i o n a l  s h e l f  a r e a  a n d ,  t h u s  p r e s e r v e d  t h e  d e p o s i t i o n a l  

edge of  t h e  J e f f e r s o n  s t r a t a .  



The d i s t r i b u t i o n  and t h i c k n e s s  of Devonian r o c k s  i n  

Wyoming a r e  r e l a t e d  t o  t e c t o n i c  a c t i v i t y  i n  t h e  W i l l i s t o n  

Bas in ,  i n  t h e  miogeosyncl ine  o f  Idaho,  and a l o n g  t h e  Trans-  

c o n t i n e n t a l  Arch. G e n e r a l l y ,  t h e  s t r a t a  t h i c k e n  westward 

toward t h e  a r e a  of  m i o g e o s y n c l i n a l  d e p o s i t i o n .  



A P P E N D I X  



J e f f e r s o n  

T*,  1: 

R i v e r  C a n ~ c  L o c a t i o n :  L i t t l e  Tc ghorn  Mountains,  

a l o n g  U. S. Highwa @; (SE 1 / 4  

Sec. 21, S W  I c. 22, R. 87 W *  ) *  Measurements 

and desc r ip t i , , ,  , re  based   pa,^,, on t h o s e  of  uni3cky, F, L. 

and Rhodes, E 363 

Format ion  

~ f  Day 

R D E V O N I A N  SERIES 

Th ickness  ( f t . )  

B r i n d l e  Creek beds 

Dolomite:  brown and g r a y  beds  w i t n  
p u r p l e  s t r e a k s ,  a r g i l l a c e o u s ,  w i t h  
beds  of  sandy d o l o m i t e ,  t o p  i s  r e d  
sandy d o l o m i t e ,  unconformably over-  
l a i n  by i r r e g u l a r ,  t h i n  2 - inch  l a y e  
of  r e d  sandy c l a y  c o n t a i n i n g  s m a l l  7.5 
b l a c k  p e b b l e s  and abundant  s m a l l  
f r agmented  f i s h  t e e t h  and p l a t e s - -  
t h i s  r e d  c l a y  u n i t  i s  a s s i g n e d ' t o  
t h e  Lower M i s s i s s i p p i a n  on t h e  b a s i s  
of  c o n t a i n e d  conodonts .  

Dolomite:  v e r y  l i g h t  g ray ,  some 
wavy-bedded, h i g h l y  i r r e g u l a r  upper .6 
and lower  c o n t a c t ,  c o n t a i n s  occa-  
s i o n a l  c a l c i t e  c a v i t i e s .  

S h a l e :  1 / 2 - i n c h  r e d  s h a l e  . a i n  by 
3 - i n c h  g r e e n  s h a l e ,  v e r y  ; u l  a r  
t o p  c o n t a c t .  

T o t a l  t h i c k n e s s  o f  beds  8.4 

Upper c a r b o n a t e  beds  

Limestone:  l i g h t  brown, s u b l i t h o g r a p h i c ,  
w i t h  s m a l l  h e m a t i t e  p a t c h e s  o c c u r r i n g  2  
o c c a s i o n a l l y .  



Thickness  

Dolomite  : brown, mass ive ,  f  i n e - g r a i n e d ,  
c a l c i t e  c a v i t i e s ,  g r a d e s  up i n t o  t h e  
o v e r l y i n g  l i m e s t o n e .  6.0 

Dolomi te :  d a r k  g ray ,  v e r y  f i n e - g r a i n e d ,  
c a l c i t e  c a v i t i e s ,  w e l l  i n d u r a t e d ,  
d e n s e ,  mass ive  c o n c h o i d a l  f r a c t u r e .  3.7 

Dolomite:  l i g h t  g r a y ,  abundant  c a l c i t e  
c a v i t i e s ,  w e l l  i n d u r a t e d .  4 

Dolomite:  medium brown, a renaceous ,  
w e l l  i n d u r a t e d .  

Dolomite  : d a r k  g r a y ,  v e r y  f i n e - g r a i n e d ,  
c a l c i t e  c a v i t i e s .  1 . 4  

Dolomite:  medium brown, mass ive ,  
a r g i l l a c e o u s ,  c a l c i t e  c a v i t i e s .  

Dolomite  : g r e e n i s h - g r a y ,  a r g i l l a c e o u s ,  
a r e n a c e o u s  a t  b a s e ,  t o p  3 i n c h e s  i s  1 .4  
g r e e n ,  a r e n a c e o u s  s h a l e .  

L i g h t  g r a y  m o t t l e d  b r e c c i a  u n i t :  c a l c i t e  
a l o n g  b a s e ,  p r i m a r i l y  do lomi te .  2 

Dolomi te :  banded g r a y - b l a c k ,  f i n e - g r a i n e d  
dense.  2.3 

Dolomite:  gray-brown, v e r y  vuggy. - 8  

Dolomite:  d a r k  g ray ,  v e r y  f i n e - g r a i n e d ,  
w e l l  i n d u r a t e d .  .6 

Dolomite  : r e d d i s h - g r a y ,  f i n e - g r a i n e d ,  
numerous c a l c i t e  c a v i t i e !  5.8 

- 

5 .  

n r e d  Dolomite:  l i g h t  g r e e n  w i t 1  ks , 
a r g i l l a c e o u s ,  c o n t o r t e d  bedding.  1 . 7  

s t r e a  

Dolomite:  g r e e n - g r a y  w i t h  r e d  s t r e a k s ,  
a r g i l l a c e o u s ,  mass ive  c o n c h o i d a l  2 . 3  
f r a c t u r e .  

S h a l e  : p u r p l e ,  g r a y ,  g r e e n ,  f i s s i l e ,  
s l i g h t l y  a r e n a c e o u s .  



Thickness  ( f t .  ) 

Dolomite : p u r p l e  t o  g r a y ,  a r g i l l a c e o u s ,  
no c a l c i t e  vugs. 1 . 9  

Dolomite  : medium d a r k  brown, f i n e -  
g r a i n e d ,  c a l c i t e  c a v i t i e s ,  becomes 
l i g h t e r  and more s l a b b y  a t  top.  

Dolomite:  v e r y  l i g h t  g ray ,  v e r y  f i n e -  
g r a i n e d ,  rounded q u a r t z  g r a i n s  
a p p e a r i n g  t h r o u g h o u t - - e s p e c i a l l y  
abundan t  a t  v e r y  top .  

Dolomite:  gray-brown, f i n e - g r a i n  
w e l l  i n d u r a t e d ,  c a l c i t e  c a v i t i e  

Dolomite:  red-brown, a renaceous ,  
c a l c i t e  c a v i t i e s ,  h e m a t i t e  p a t c h e s  
conspicuous  on wea the red  s u r f a c e .  

Dolomite:  red-brown, c o n t o r t e d  bedding,  
numerous c a l c i t e  c a v i t i e s .  9 

Dolomite: medium brown, massive,  w e l l  
i n d u r a t e d ,  wavy-bedded p a t t e r n  1 .3  
consp icuous  n e a r  top .  

T o t a l  t h i c k n e s s  o f  beds  

Middle s h a l e  beds '  

S h a l e :  g reen ,  a renaceous ,  I 
i s  p u r p l e .  

Lower 

S h a l e y  u n i t :  s e v e r a l  r e d - b l a c k  s t r e a k s ,  
m u l t i c o l o r e d  r e d ,  p u r p l e ,  and g r e e n  6.2 
s i l t y  s h a l e s ,  m o d e r a t e l y  i n d u r a t e d ,  
t h i n  bedded. 

a r g i l  Dolomite: l i g h t  g r a y ,  
w i t h  t h i n  p u r p l e  s h a l e  u n i t s  abuve 
and below. 

~ o l o h i t e :  p u r p l e - g r a y ,  massive,  w e l l  
i n d u r a t e d .  



Thickness  ( f t .  ) 

S h a l e s :  v a r i e g a t e d ,  s i l t y ,  w i t h  i n t e r -  
bedded a r g i l l a c e o u s  d o l o m i t e s ,  s t r e a k e d  8. 0  
p r e d o m i n e n t l y  r e d  and purple ' ,  some 
l a y e r s  w i t h  c a l c i t e  c a v i t i e s .  

Dolomite:  p u r p l e  and g r a y ,  some c a l c i t e  
c a v i t i e s .  1 . 2 .  

S h a l e :  d a r k  r e d  t o p  1 1 2  i n c h ,  g r e e n  i n  
1 1 2  i n c h ,  f i s s i l e .  

Dolomi te :  b r i g h t  ye l low,  v e r y  a r g i l -  
l a c e o u s ,  abundan t  c a l c i t e  c a v i t i e s ,  
t h i c k n e s s  v a r i e s  and u n i t  may p inch  
o u t  w i t h i n  t h e  exposure .  

S h a l e :  ye l low-green ,  s i l t y ,  f i s s  

T o t a l  t h i ck1  

Lower c a r b o n a t e  beds  

~ f  bed 

Limestone:  medium ye l low,  s u b l i t h o -  
g r a p h i c ,  homegeneous, bedd ing  
i r r e g u l a r  and s l a b b y  n e a r  top .  

Limestone:  ye l low-gray ,  s l i g h t l y  1- 
l a c e o u s ,  may b e  termed a  f i n e  1 . 2  

c a l c i l u t i t e .  

Dolomite  : gray-brown, c a l c j  
no s h a r p  c o n t a c t  w i t h  t h e  
l i m e s t o n e .  

v i t i e s ,  
y i n g  2.0 

Dolomite:  ye l low-gray ,  a r g i l l a c e o u s ,  
wavy-bedded, v e r y  i r r e g u l a r  upper  con- 1 . 0  
t a c t ,  l o w e r  1 1 2  i n c h  i s  g r e e n  s h a l e ,  
no c a l c i t e  c a v i t i e s  p r e s e n t .  

Dolomite:  medium ye l low,  numerous c a l -  
c i t e  c a v i t i e s ,  i n t e r b e d d e d  t h i n  5.6 
v a r i e g a t e d  s h a l e s .  

T o t a l  t h i c k n e s s  o f  beds  11 .2  

T o t a l  t h i c k n e s s  o f  J e f f e r s o n  Format ion  8 4 . 1  



Thickness  ( f t .  ) 

S o u r i s  R i v e r  Format ion  

S h a l e  : g r a y ,  g r a y - g r e e n ,  lower  
i s  b l a c k ,  s i l t y .  

Dolomite:  g reen-g ray ,  a r g i l l a c e o u s ,  
c a l c i t e  c a v i t i e s  o c c u r  a t  random. 

S i l t s t o n e :  g ray-g reen ,  s l abby ,  i r r e g u l a r  
t o p  c o n t a c t ,  s h a l e y  th roughou t .  .6 

Dolomite:  g reen-g ray ,  a r g i l l a c e o u s ,  
o c c a s i o n a l  c a l c i t e  c a v i t i e s ,  i n t e r -  
bedded t h i n  s h a l e s .  

S h a l e :  b l a c k ,  f  i s s i l e ,  v e r y  i r r e g u l a r  
u n i t ,  w i t h  consp icuous  b l a c k  phos- 
p h a t i c  p e b b l e s  a v e r a g i n g  a b o u t  112  
i n c h  i n  d i a m e t e r ,  unconformably 
o v e r l i e s  2  f e e t  o f  b r i g h t  ye l low 
d o l o m i t e  ( ~ i g h o r n  ~ o l o m i t e ) .  

T o t a l  t h i c k n e s s  o f  S o u r i s  R ive r  
Format ion  

T o t a l  t h i c k n e s s  of  t h e  Devonian sec  



LOCALITY 2 - 

L o c a t i o n :  Nor th  w a l l  o f  S h e l l  Canyon, Bighorn  Mountains ,  

Wyoming. The exposure  i s  a l m o s t  d i r e c t 1  y  no r -  t h  o f  S h e l l  

F a l l s  O b s e r v a t i o n  P o i n t  a t  a d i s t a n c e  of  a p p r o x i m a t e l y  1 . 6  

m i l e s  (44' 369 25" N -  1070 37 '  10" w). 

U P P E X  DEVONIAN SERIES 
Th ickness  ( f t .  ) 

J e f f e r s o n  Format ion  

B r i n d l e  Creek beds  

S i l t s t o n e :  d r a b  g r e e n ,  d o l o m i t i c ,  
m o d e r a t e l y  i n d u r a t e d ;  unconf ormably 
o v e r l a i n  by  Lower M i s s i s s i p p i a n  
s e r i e s - - c o n t a c t  sha rp .  

S i l t s t o n e  : d r a b  g r e e n ,  d o l o m i t i  :h 
s p o r a d i c ,  w e l l  i n d u r a t e d  b l a c k  d - 
zose  p e b b l e s ;  c o n t a i n s  abundan .1 
rounded,  " f r o s t e d "  q u a r t z  g r a i  i i  n  
1 / 4  i n c h  c o a r s e  s a n d s t o n e  l a y e r  i n  
midi 

c; wil -..- -4 quizr- 1 

t 
ns; t i  

S a n d s t v u G .  uGurum brown, q u a r t z o s e ,  
a r g i l l a c e o u s ,  w e l l  i n d u r a  dense ,  
c o a r s e - g r a i n e d ,  g r a i n s  s u  l a r  t o  7 
subround;  ha rd ,  b l a c k  quarGzose p e b b l e s  
th roughou t ;  s l i g h t l y  d o l o  ? 

g l a u c o n i t e  g r a i n s .  

. t ed ,  I 

~ b  angu. 
- - A -  - - 

S i l t s t o n e :  l i g h t  g r e e n ,  d o l o m i t i c ,  
a r e n a c e o u s ,  c a l c i t e  c a v i t i e s ,  s p o r a d i c  
brown a r g i l l a c e o u s  bands ,  q u a r t z  g r a i n s  10 .0  
p o o r l y  s o r t e d  and sporadic--may o c c u r  
i n  bands  p a r a l l e l  t o  bedding.  

S h a l e :  d a r k  g r e e n ,  f i s s i l e ;  p a l e  ye l low,  
round a r g i l l a c e o u s  p e b b l e s  a t  base .  .1 



Thickness  ( f t .  ) 

Dolomite:  gray-brown, m o t t l e d ,  a r g i l -  
l a c e o u s ,  w e l l  i n d u r a t e d ,  somewhat 
wavy-bedded i n  middle.  

Dolomi te :  medium brown, mass ive ,  
m o d e r a t e l y  dense .  

D o l o m i t i c  l i m e s t o n e :  l i g h t  brown, c a l -  
c i t e  c a v i t i e s ,  c o n t o r t e d  bedding  more 1 . 3  
d o l o m i t i c  toward base .  

Dolomi te :  d a r k  brown, "sugary" ,  mass ive ,  
w e l l  i n d u r a t e d ,  c a l c i t e  c a v i t i e s .  3 - 5  

Dolomite:  g r a y - g r e e n ,  a r g i l l a c e o u s ,  
mass ive ,  no c a l c i t e  c a v i t i e s  p r e s e n t .  1 .5  

S h a l e :  d a r k  g r e e n ,  f i s s i l e .  .1 

Dolomite  : g r a y - g r e e n ,  a r g i l l a c e o u s ,  
c a l c i t e  c a v i t i e s .  

Limestone:  l i g h t  brown, "sugary" ,  w e l l  
i n d u r a t e d ,  s p o r a d i c  c a l c i t e  c  ? s ,  
wavy-bedded i n  p l a c e s .  

S i l t s t o n e :  g r e e n ,  v e r y  a r e n a c e  
dolomi t i c ;  rounded,  " f l o a t i n g  
grc ~umerous and randomly 

D o l o m i t i c  l i m e s t o n e :  y e l l o w - b r  
a r g i l l a c e o u s ,  many s m a l l  c a l c  
c a v i t i e s ,  h i g h  p e r m e a b i l i t y .  

own, 
i t e  

r t z  1 . 0  
ted. 

S i l t s t o n e :  g r a y i s h - g r e e n ,  d o l o m i t i c ,  
arenaceous--some v e r y  a renaceous  bands 1 5 . 0  
p a r a l l e l  t o  bedding;  rou f l o a t i n g "  
q u a r t z  g r a i n s ;  d e n s e ,  we d u r a t e d .  

S h a l e :  b l a c k ,  f i s s i l e ,  s l i g h t l y  s i l t y .  .1 

T o t a l  t h i c k n e s s  o f  beds  42.5 



Thickness  ( f t .  ) 

Upper c a r b o n a t e  beds  

Dolomi te :  d a r k  g ray ,  mass ive ,  w e l l  
i n d u r a t e d ,  p i t t e d  wea the red  su r fac l  
forms r e s i s t a n t  l e d g e .  

C a l c a r e n i t e :  d a r k  brown, v e r y  f i n e -  
g r a i n e d .  

Dolomi te :  l i g h t  gray-brown, ma 
w e l l  i n d u r a t e d ,  t h i n  1 1 2  i n c h  
s h a l e  2 f e e t  f rom top .  

S i l t s t o n e :  g r e e n ,  d o l o m i t i c ,  a r e n a -  
ceous ;  round,  " f l o a t i n g t t  q u a r t z  
g r a i n s ;  u n d e r l a i n  by 1 i n c h  g r e e n  
s h a l e ,  bo t tom 1 / 2  i n c h  o f  which i s  
r e d  s h a l e .  

s i l t s t o n e :  b l a c k ,  d o l o m i t i c ,  f i s s i l e .  5 
- - Dolomite:  d a r k  g ray ,  mass ive ,  

i n d u r a t e d ,  c a l c i t e  c a v i t i e s ,  
r e s i s t a n t  l e d g e .  

w e l l  
forms 

D o l o m i t i c  l i m e s t o n e :  l i g h t  ye1  
brown, a r g i l l a c e o u s ,  c a l c i t e  i e s ,  .8 
dense .  

S i l t s t o n e :  l i g h t  g r e e n ,  d o l o m i t i c ,  
mass ive ,  dense ;  u n d e r l a i n  b y  2 i n c h e s  5.0 
g r e e n ,  f i s s i l e  s h a l e .  

Dolomite:  medium g r a y ,  mass ive ,  dense ,  
w e l l  i n d u r a t e d .  9.0 

S h a l e :  l i g h t  g r e e n ,  t h in -bedded ,  s i l t y ,  
c a l c i t e  c a v i t i e s ,  brown a r g i l l a c e o u s  8. 0 
s t r e a k s .  p a r a l l e l  t o  bedding.  

S h a l e  : d a r k  brown-gray,  s i l t y ,  t h i n -  
bedded t o  f i s s i l e .  

Dolomi te :  medium g r a y ,  s l a b b y ,  dense ,  
brown s t r e a k s  p a r a l l e l  t o  bedding .  2 .5  



D o l o m i t i c  l i m e s t o n e :  gray-brown, 
mass ive  t o  s l a b b y ;  i n t e r b e d d e d  t 
g r e e n  s h a l e  beds. 

T o t a l  t h i c k n e s s  o f  beds  

Middle s h a l  

Covered i n t e r v a l :  p r o b a b l y  i n t e r b  
s h a l e ,  s i l t s t o n e ,  s a n d s t o n e ,  w i t  
minor  ca rbona te .  

Th ickness  ( f t .  ) 

S i l t s t o n e :  d a r k  brown, t h i n  bedded t o  
f i s s i l e ,  most i n  s l o p e .  20.0 

T o t a l  t h i c k n e s s  o f  beds  40.0 

Lower c a r b o n a t e  beds  

Dolomite:  gray-brown, mass ive ,  v e r y  
w e l l  i n d u r a t e d ,  s i l t y ;  t o p  5 f e e t  
d o l o m i t e  b r e c c i a ;  abundan t  f i s h  
remains  p r e s e n t  i n  bot tom 8 f e e t  

T o t a l  t h i c k n e s s  o f  beds  

T o t a l  t h i c k n e s s  of  J e f f e r s o n  Format ion  192.2 

Sour . i s  R i v e r  Format ion  

Covered i n t e r v a l :  p r o b a b l y  s h a l e  and 
s i l t s t o n e s  w i t h  i n t e r b e d d e d  t h i n  
c a r b o n a t e  u n i t s .  

Sha le :  g r e e n - g r a y ,  s i l t y ,  th in-bedded 
t o  f i s s i l e .  

Dolomite:  l i g h t  g r a y ,  mass ive ,  w e l l  
i n d u r a t e d ,  dense.  



Thickness  ( f t .  ) 

Dolomite :  l i g h t  brown, v e r y  a r e n a c e o u s  
( q u a r t z  g r a i n s  c o a r s e  and rounded) ,  
b r e c c i a - l i k e  ( a n g u l a r  f r agmen t s  o f  l i g h t  
g r a y  d o l o m i t e  i n  a r e n a c e o u s  do lomi te  4.0 
m a t r i x ) ;  f i s h  remains  of  B o t h r i o l e p i s  
sp. p r e s e n t  t h r o u g h o u t ;  unconformably 
u n d e r l a i n  by Bighorn  Dolomite.  

T o t a l  t h i c k n e s s  o f  S o u r i s  R i v e r  Format ion  24.0 

T o t a l  t h i c k n e s s  o f  Devonian s e c t i o r  



LOCALITY - 3 

L o c a t i o n :  North w a l l  o f  Shoshone Canyon, 4  m i l e s  . w e s t  

o f  Cody, Wyoming (NW 1 / 4  Sec. 5 ,  T. 52 N., R. 1 0 2  We). A l l  

u n i t s  a r e  w e l l  exposed  e x c e p t  f o r  45 f e e t  o f  s e c t i o n  s i t u a t e d  

a b o u t  1 2  f e e t  above conC--+ w i t h  Bighorn  n - l ~ m i t e .  

UPPER DEVONIAN SERIE- 
Th ickness  ( f t .  ) 

J e f f e r s o n  Format ion  

B r i n d l e  Creek beds  

S i l t s t o n e :  g r a y - g r e e n ,  d o l o m i t i c ,  
m o d e r a t e l y  w e l l  i n d u r a t e d ,  rounded 
q u a r t z  g r a i n s  a p p e a r  a t  v e r y  top ,  3.5 
c o n t a c t  w i t h  o v e r l y i n g  M i s s i s s i p p i a n  
S e r i e s  s h a r p  and unconformable.  

Limestone:  gray-brown, v e r y  f i n e -  
g r a i n e d ,  wavy-bedded, c a l c i t e  c a v i t i e s - -  1 . 2  
some w i t h  l a r g e  "dog t e e t h " ,  t h i c k n e s s  
may v a r y  s l i g h t l y .  

S i l t s t o n e :  g r a y - g r e e n ,  d o l o m i t  
s l a b b y ,  m o d e r a t e l y  w e l l  indur ,  ,,,, 
" f l o a t i n g "  q u a r t z  g r a i n s  i n  b  
2 i n c h e s .  

o t tom 

Limestone : gray-brown, f i  
medium-bedded, s l a b b y  i r  
some c a l c i t e  c a v i t i e s .  

.ne-gr  
1 t o p  

ainec 
2  fec 

S i l t s t o n e  : green-g ray ,  d o l o m i t i c  a r e n a -  
c e o u s - - " f l o a t i n g "  q u a r t z  g r a i n s ,  t o p  
4 i n c h e s  i s  a n  a r e n a c e o u s  l i m e s t o n e - -  2.5 
h e r e  t h e  q u a r t z  g r a i n s  a p p e a r  i n  bands 
p a r a l l e l  t o  bedding ,  smooth wea the r ing .  

Limestone:  r e d d i s h - y e l l o w ,  mass ive ,  
a r g i l l a c e o u s ,  wavy th roughou t ,  i r r e g u l a r  1 . 2  
t o p  c o n t a c t .  



Thickness  ( f t .  ) 

Dolomite:  g ray ,  gray-brown, homogene- 
ous ,  c a l c i t e  c a v i t i e s ,  i r r e g u l a r  t o p  1 . 3  
c o n t a c t .  

S i l t s t o n e :  yellow-brown, dolomi 
i r r e g u l a r  bedded, some rounded 
g r a i n s  a t  v e r y  t o p ,  w e l l  i n d u r  

t i c ,  

Sands tone :  medium brown, c o a r s e - g r a l n e d ,  
v e r y  w e l l  i n d u r a t e d ,  a r g i l l a c e o u s ,  4. 0 
q u a r t z  g r a i n s  w e l l  s o r t e d  and rounded, 
bot tom 2 f e e t  s l i g h t l y  d o l o m i t i c .  

Limestone:  yellow-brown, f i n e - g r a i n e d ,  
s l a b b y .  1.3 

Sands tone :  yellow-brown, medium- t o  
c o a r s e - g r a i n e d ,  a r g i l l a c e o u s ,  rounded . 4  
q u a r t z  g r a i n s ,  w e l l  i n d u r a t e d ,  !. 

C a l c a r e n i t e  : p a l e  ye l low,  f r i a b .  ) r m s  
o n l y  s m a l l  l o c a l  p o c k e t s  i n  u n d e r l y i n g  - - 
l i m e s t o n e .  

T o t a l  t h i c k n e s s  o f  beds  31.5 

Upper c a r b o n a t e  beds  . -  

imesl 
1- - ~~- . 

L: v e r y  l i g h t  g r a y ,  "sugary" ,  
nomogeneous, c a l c i t e  c a v i t i e s ,  p i t t e d  3.5 
wea the red  s u r f a c e .  

Dolomite:  g r a y  t o  gray-brown, mass ive ,  
w e l l  i n d u r a t e d ,  f i n e - g r a i n e d ,  numerous 9.5 
c a l c i t e  c a v i t i e s ,  r e s i s t a n t  l e d g e -  
former ,  p i t t e d  wea the red  s u r f a c e .  

S i l t s t o n e :  g reen-g ray ,  dolomit ic  
s l a b b y .  

Dolomite :  gray-brown, mass ive ,  f i n e -  
g r a i n e d ,  w e l l  i n d u r a t e d ,  l a r g e  c a l c i t e  
c a v i t i e s ,  p i t t e d  weathered  s u r f a c e .  14 .0  

Dolomite:  medium brown, a r g i l l a c e o u s ,  
w e l l  i n d u r a t e d .  



Thickness  ( f t .  ) 

Dolomite :  v e r y  d a r k  gray-brown, mass ive ,  
w e l l  i n d u r a t e d ,  f i n e  - g r a i n e d ,  dense ,  13.5 
p i t t e d  wea the red  s u r f a c e ,  forms 
s i s t a n t  l e d g e .  

Dolomite:  d a r k  gray-brown, w e l l  A n u u -  

r a t e d ,  v e r y  l a r g e  c a l c i t e  c a v i t i e s ,  
mass ive ,  d e n s e ,  r e s i s t a n t .  

Limestone:  l i g h t  gray-brown, "sugary",  
f i n e - g r a i n e d ,  w e l l  i n d u r a t e d ,  dense ,  1 . 3  
c a l c i t e  c a v i t i e s .  

S i l t s t o r i e :  g r a y i s h - g r e e n ,  d o l o m i t i c ,  
d e n s e ,  " f l o a t i n g "  rounded q u a r t z  
g r a i n s  o c c u r  th roughou t .  

Dolomite:  gray-brown,  mass ive  t o  t h i c k -  
bedded, w e l l  i n d u r a t e d ,  f i n e - g r  1 0 .  5  
dense ,  o c c a s i o n a l  c a l c i t e  c a v i t  
forms r e s i s t a n t  l e d g e .  

T o t a l  t h i c k n e s s  of  beds  

Middle s h a l e  beds  

Covered i n t e r v a l :  p r o b a b l y  s i l t s ' t , u ~ e ~  
and - s h a l e s  w i t h  i n t e r b e d d e d  c a r b o n a t e s  35.0 
( j u d g i n g  from " f l o a t " ) .  

Dolomite:  d a r k  g ray ,  w e l l  i n d u r a t e d ,  
v e r y  f i n e - g r a i n e d ,  c a l c i t e  vugs. 1 . 5  

S i l t s t o n e :  l i g h t  g ray -g reen ,  w e l l  i ndu-  
r a t e d ,  dense ,  d o l o m i t i c ,  f a i n t l y  banded. 3- 5 

S i l t s t o n e :  most i s  i n  s l o p e ,  p r o b a b l y  
w i t h  i n t e r b e d d e d  c a r b o n a t e  (some v e r y  10 .0  
a r g i l l a c e o u s ,  p l a t e l i k e  s l a b s  of  l i m e -  
s t o n e  c r o p  o u t  i n  p l a c e s ) .  

T o t a l  t h i c k n e s s  o f  beds  48. 0 



~ h i c ' k n e s s  ( f t . )  

Lower c a r b o n a t e  beds  

Dolomite:  gray-brown, f i n e - g r a i n e d ,  
mass ive ,  m o d e r a t e l y  i n d u r a t e d ,  many 
c a l c i t e  vugs,  o c c a s i o n a l  c h e r t  l e n s €  10 .5  
s l i g h t l y  f e t i d  odor ,  p i t t e d  weathered  
s u r f a c e ,  forms r e s i s t a n t  l e d g e .  

T o t a l  t h i c k n e s s  o f  beds  10 .5  

T o t a l  t h i c k n e s s  o f  J e f f e r s o n  Format ion  151.5 

?o rma t 

Sandstone:  l i g h t  yellow-brown, 
medium- t o  f i n e - g r a i n e d ,  subangu la r  
t o  rounded q u a r t z  g r a i n s ,  o t h e r  
g r a i n s  v i s i b l e  i n c l u d e  c h e r t ,  l i t h i c  1 . 0  
f r a g m e n t s ,  and some few g l a u c o n i t e  ( ? )  
g r a i n s ,  s l i g h t l y  d o l o m i t i c ,  r e s i s t a n t  
u n i t ,  v e r y  i r r e g u l a r  l o w e r  c o n t a c t .  

I 
S i l t s t o n e :  g r e e n i s h - g r a y ,  d o l o m i t i c .  5 

Dolomite:  m o t t l e d ,  a r g i l l a c e o u s ,  h igh ly '  
i r r e g u l a r  u n i t ,  many c a l c i t e  c a v i t i e s ,  
u n d e r l a i n  by 1 / 2  i n c h  ye l low and r e d  3 
sandy  s h a l e ,  c o n t a c t  w i , t h  u n d e r l y i n g  
Bighorn  Dolomite s h a r p  and undu la t ing .  

T o t a l  t h i c k n e s s  o f  S o u r i s  R i v e r  Formi 

T o t a l  t h i c k n e s s  o f  Devonian s e c . t i o n  



LOCALITY - 4 

L o c a t i o n :  Nor th  w a l l  o f  W a r m  S p r i n g  Canyon, Wind R i v e r  

Range, Wyoming, a b o u t  7 m i l e s  w e s t  of  Dubois,  Wyoming 

( N W  1 / 4  NE 1 / 4  Sec. 1, T. 4 1  N., R. 108 

UPPER D E V O N I A N  SERIES 
Th ickness  ( f t .  ) 

V a l a i t e  Lake Format ion  ( ~ e v o n i a n - ~ i s s i s ~  i i p p i a  

S i l t s t o n e :  r e d ,  p u r p l e ,  g r e e n ,  g ray ,  
a r g i l l a c e o u s ,  c o a r s e - g r a i n e d ,  t h i n -  
bedded, abundant  c a l c i t e  c a v i t i e s ;  
o v e r l a i n  by i r r e g u l a r  3 - i n c h  red -  6. 0  
brown " f i s h  t o o t h "  conglomera te  con. 
s i d e r e d  M i s s i s s i p p i a n  i n  age on t h e  
b a s i s  o f  conodonts .  

S i l t s t o n e :  yellow-brown, a r g i l l  
c o a r s e - g r a i n e d ,  d o l o m i t i c ,  m e d  
bedded, c a l c i t e  c a v i t i e s ,  Taon 
i m p r e s s i o n s  a p p e a r  on bedding 
khroughout  u n i t .  

6.5 
c e s  

S h a l e  
t h i  

: da: 
n-bedc 

tone.: 
eous ,  
i n e d .  

rk g r a y  t o  b l a c k ,  s i l t  
l ed .  

a r g i .  
la rse-  
e s .  

S i l t s  r e d ,  brown, m o t t l e d ,  1- 
l a c  d o l o m i t i c ,  s l a b b y ,  co 
gra- -  ~ --, i n t e r b e d d e d  g r a y  s h a l -  ~, 25.0 
Taonurus i m p r e s s i o n s  p r e s e n t  on bedding 
s u r f a c e s .  

Sands tone :  ye l lowish-brown,  q u a r t z o s e ,  
a r g i l l a c e o u s ,  medium-grained, uncon- 
formably  o v e r l i e s  B i r d b e a r  Member of  
J e f f e r s o n  Format ion- -con tac t  sha rp .  

T o t a l  t h i c k n e s s  o f  V a l a i t e  Lake Format ion  45.0 



Thickness (ft. ) 

Jefferson Formation 

Birdbear Member 

,Limestone: light grayish-brown, thi 
bedded to massive, well indurated, 
finely granular, occasional hemati 
stains, forms resistant ledge. 

tic 

Tota I of member 8. 0 

Brindle Creek beds 

Dolomite: brownish-gray, mottled, 
arenaceous, well indurated, dense. 

Sandstone : medium reddish-brown, 
argillaceous, quartzose, hematitic 
cement, medium- to coarse-grained, 
calcite cavities. 

Siltstone: purple-brown, dolomitic, 
round "floating" quartz grains sca, 
tered throughout. 

Total thickness of beds 

rbonai be beds -- 
Limestone: light to medium bra..-, 

argillaceous, massive, abundant calcite 32.0 
cavities, well indurated, forms resist- 
ant ledge. 

Total thickness of beds 

Middle shale beds - 
Sands tone : medium brown, very argil- 
laceous, quartzose, medium-grained, 5 
poorly sorted. 

Dolomite: dark brown to gray, mottled, 
argillaceous, massi.ve, well.indurated, 3.5 
fine-grained, forms resistant ledge. 



Thickness  ( f t .  ) 

S i l t s t o n e :  p u r p l e ,  g r a y ,  g r e e n  h i g h l y  
a r g i l l a c e o u s ,  o c c a s i o n a l  wel l - rounded 3 - 0  
" f l o a t i n g "  q u a r t z  g r a i n s ,  th in-bedded.  

Covered i n t e r v a l :  p r o b a b l y  i n t e r b e d d e d  
s h a l e s  and s i l t s t o n e s .  5.0 

Dolomite:  reddish-brown,  f i n e  
w e l l  i n d u r a t e d ,  s l abby .  

D o l o m i t i c  l i m e s t o n e  : d a r k  brown, f i n e -  
g r a i n e d ,  a r g i l l a c e o u s ,  homogeneous- 3.0 
forms s m a l l  r e s i s t a n t  l e d g e .  

S i l t s t o n e :  g reen-g ray ,  a r g i l l a c e o u s  
f i n e - g r a i n e d ,  th in-bedded.  

T o t a l  t h i c k n e s s  o f  beds  

Lower c a r b o n a t e  beds  

Limestone:  g r a y ,  f i n e l y  c r y s t c  
w e l l  i n d u r a t e d ,  s l a b b y .  

Dolomite:  l i g h t  g ray ,  s l a b b y ,  s p l i n  
f r a c t u r e ,  w e l l  i n d u r a t e d ,  v e r y  f i n  
g r a i n e d .  

Limestone : brown, s l a b b y ,  a r g j  

Limestone:  d a r k  brown, f 
l i n e ,  mass ive ,  b i tumino  
r e s i s t a n t  l e d g e .  

Dolomite:  l i g h t  gray-bro .  
medium-bedded, homogene1 

i n e l y  
U S ,  f c  

c r y s t  
) r m s  s 

O U S  . 1.0  

a1 - 
mal l  2.5 

Limestone : medium brown, s l abby ,  f i n e l y  
c r y s t a l l i n e ,  forms s l o p e .  8. o 

Dolomite:  d a r k  brown, f i n e - g r a i n e d ,  
b i tuminous ,  w e l l  i n d u r a t e d ,  th i ck -bedded  13.0 
t o  massive.  

Sands tone :  g r a y i s h - w h i t e ,  a r g i l l a c e o u s ,  
q u a r t z o s e ,  medium-grained, p e r m e a b i l i t y  2.0 
good, m o d e r a t e l y  f r i a b l e .  



Thickness  ( f t .  ) 

S i l t s t o n e :  l i g h t  g r a y ,  d o l o m i t i c ,  w i t h  
we l l - rounded  " f l o a t i n g "  q u a r t z  g r a i n s  
o c c u r r i n g  a t  random. 

ceous -- -. Dolomite :  medium brown, a r g i l l a  
th i ck -bedded ,  c a l c i t e  c a v i t i e s ,  apu.  
a d i c  g r e e n  g l a u c o n i t e  bands ,  c o n t a c -  18. 0  
w i t h  u n d e r l y i n g  Maywood Formation 
s h a r p  b u t  conformable.  

T o t a l  t h i c k n e s s  o f  beds  

T o t a l  t h i c k n e s s  of  J e f f e r s o n  Format i  

Maywood Format ion  

S h a l e  : g r e e n - g r a y ,  t h in -bedded ,  
l a r  t o p  s u r f a c e .  

Dolomite  b r e c c i a  u n i t  iy-bro 
m o t t l e d ,  mass ive ,  some c a l c i t e  c a v i t i e s ,  
bo t tom 3 i n c h e s  i s  s h a l e y  and g lauco-  
n i t i c ;  many 'poor ly  s o r t e d  f r agmen t s  o f  4.5 
d a r k  g r a y  d o l o m i t e  i n  m a t r i x  of  a r g i l -  
l a c e o u s  d o l o m i t e ,  t h e s e  r e s i s t a n t  f r a g -  
ments  s t a n d  o u t  i n  r e l i e f  on weathered  
s u r f a c e .  

s i l t s t o n e :  l i g h t  g ray -g ree  d a r k  
g ray ,  d o l o m i t i c ,  massive;  g ray ,  
a n g u l a r  d o l o m i t e  f r a g m e n t s  o c c u r  
s c a t t e r e d  a t  random t h r o u g h o u t  t h e  
u n i t ;  f i s h  p l a t e s  abundant  ( ~ o t h r i o -  1 0 . 5  
l e p i s  sp.  1 ) ;  e x t r e m e l y  g l a u c o n i t i c  i n  
top6 f e e t ;  c o n t a c t  w i t h  u n d e r l y i n g  
~ i g h o r n  Dolomite  s h a r p ,  u n d u l a t i n g ,  
and unconformable.  

T o t a l  t h i c k n e s s  o f  Maywood Form 

T o t a l  t h i c k n e s s  o f  Devonian s e c t i o n  



LOCALITY - 5 

L o c a t i o n :  Sheep Mountain above wes t  s i d e  o f  lower  Green 

R i v e r  Lake, n o r t h w e s t e r n  Wind R i v e r  Range, S u b l e t t e  County, 

Wyoming. Near head o f  major  c r e e k  which e n t e r s  l a k e  a t  

middle  o f  w e s t  s h o r e  ( ~ e c .  6, T. 38 N., R. 108 W. ). 

UPPER D E V O N I A N  SERIES 
Th ickness  ( f t .  ) 

V a l a i t e  Lake I - -  - -  Format i p p i a r  

S i l t s t o n e :  r ed ,  p u r p l e ,  g reen ,  t h i n -  
bedded, a r g i l l a c e o u s ,  c o a r s e - g r a i n e d ,  
abundant  c a l c i t e  c a v i t i e s ;  conodonts  12 .0  
and f i s h  remains  v i s i b l e  on some 
bedding s u r f a c e s ;  c o n t a c t  w i t h  over-  
l y i n g  Lodgepole Format ion  sharp .  

Sands t o n e  : purple-brown,  f  i n e - g r a i n e d ,  
v e r y  a r g i l l a c e o u s ,  w e l l  i n d u r a t e d ,  
s l a b b y ,  o c c a s i o n a l  s m a l l  h e m a t i t e  
c o n c e n t r a t i o n s ,  b l a c k  p e b b l e s  i n  lower  4.8 
2 i n c h e s ,  Taonurus i m p r e s s i o n s  p r e s e n t  
on bedd ing  s u r f a c e s  t h r o u g h o u t  t h e  u n i t ,  
forms s m a l l  r e s i s t a n t  l e d g e s .  

S h a l e :  v a r i e g a t e d ,  s i l t y ,  t h in -bedded ,  
consp icuous  p u r p l e  l a y e r  i n  c e n t e r .  6 .2  

Sands tone :  l i g h t  brown, a r g i l l a c e o u s ,  
v e r y  f i n e - g r a i n e d ,  w e l l  i ndura :  
medium-bedded t o  s l a b b y ,  Taonu~ 
i m p r e s s i o n s  p r e s e n t  on bedding .ce s . 3 . 0  

ted,  
rus - 
s u r f  a 

S h a l e  : b lack ,  s i l t y ,  t h in -bedded ,  under-  
l a i n  by 1 i n c h  p u r p l e  sandy s h a l e .  7 

Sandstone:  brown, a r g i l l a c e o u s ,  f i n e -  
g r a i n e d ,  th in -bedded ,  Taonurus impres-  1 . 5  
s i o n s  p r e s e n t  on bedding s u r f a c e s .  



Thickness  ( f t . )  

S h a l e :  b l a c k ,  s i l t y ,  thin-bedde 
o c c a s i o n a l  f i s h  t e e t h  i n  uppel 
3 i n c h e s .  

T o t a l  t h i c k n e s s  o f  V a l a i t e  Lake For1 na t ion  

J e f f e r s o n  Format ion  

B i r d b e a r  Member 

Dolomite  : d a r k  gray-brown, a r g j  ous ,  
mass ive ,  w e l l  i n d u r a t e d ,  f i n e - g r a i n e d ,  
o c c a s i o n a l  s m a l l  h e m a t i t e  c o n c e n t r a t f o n s ,  
s u r f a c e  s t a i n e d  r e d  by  i r o n  o x i d e ,  p i t t e d  15 .0  
wea the red  s u r f a c e ,  forms r e s i s t n . n t  l e d g e ,  
c o n t a c t  w i t h  o v e r l y i n g  V a l a i t c  
Format ion  s h a r p  and unconfo rm~ 

T o t a l  t h i c k n e s s  o f  member 

B r i n d l e  Creek beds  

S h a l e  : g r e e n - g r a y ,  s i l t y ,  z n l n  ~ e a a e d  
t o  f i s s i l e .  1 4 . 0  

D o l o m i t i c  l i m e s t o n e :  d a r k  g r a y -  
a r g i l l a c e o u s ,  medium-bedded, % 

i n d u r a t e d ,  r e s i s t a n t .  

S h a l e :  d a r k  g ray ,  s i l t y ,  t h i n - b e a a e a ,  
s l i g h t l y  d o l o m i t i c ,  r i p p l e  mar 35.0 
l o w e r  5  f e e t .  

Sands tone  : l i g h t  gray-brown, q u  Se 3 

h i g h l y  a r g i l l a c e o u s ,  medium- t r s e -  3.0 
g r a i n e d ,  p o o r l y  s o r t e d ,  bot tom r ~ e e t  
l i g h t  g reen-g ray ;  r e s i s t a n t .  

~ a r t z o  
;o coa 
. n n- 

T o t a l  t h i c k n e s s  o f  b e d s  56.5 

Upper c a r b o n a t e  beds 

Dolomite:  l i g h t  g r a y ,  w e l l  i n d u r a t e d ,  
f i n e l y  c r y s t a l l i n e ,  i n t e r b e d d e d  s i l t s t o n e .  22.0 

Limestone:  l i g h t  brown, f i n e - g r a i n e d ,  
t h i ck -bedded .  8. 0  



Thickness  ( f t . )  

Sandstone:  v e r y  l i g h t  gray-brown, 
medium-grained, q u a r t z o s e ,  f P & a b l e ,  
p o o r l y  s o r  : a l c a r e o u s  cement, 
a r g i l l a c e o  rard top.  

Dolomite:  d a r k  brown, massive,  f i n e -  
g r a i n e d ,  w e l l  i n d u r a t e d ,  bi tuminous.  

Limesto 
f i n e l  

Dolomi t 
w e l l  

l i a h t  g ray ,  w e l l  i n d u r a t e d ,  
.ne, massive. 5.0 

i g n z  g ray ,  f  i n e - g r a i n e d ,  
a t e d ,  th ick-bedded.  

a r k  brown, f i n e - g r a i n e d ,  
homogeneous, bi tuminous.  2.0 a t e d ,  

rown t Dol ;o g reen ,  a r g i l l a c e o u s ,  
w e l l  i n d u r a t e d .  5 -  0 

Dolomit a rk  brown, massive,  f i n e -  
g r a i n e a ;  > - f o o t  l a y e r  o f  l i g h t  brown, 
a r g i l l a c e o u s  do lomi te  a b o u t  1 0  f e e t  20.0 
from top ;  t h i n  3 i n c h  sandy do lomi te  
a t  b a c ~  

imesto 
--a-- 

ne: 
& e l  -- L j l a r k  gray-brown, f i n e - g r a i n e d ,  

m l u u c r  IXLJ permeable,  w e l l  i n d u r a t e d ,  2.0 
mass ive ,  b i tuminous ,  some f i s h  remains. 

T o t a l  t h i c k n e s s  of  beds 99- 0  

Middle s h a l e  beds 

S h a l e :  g reen ,  th in -bedded ,  s i l t y ;  i n t e r -  
bedded s labby,  w e l l  i n d u r a t e d  dolomite ;  15 .0  
t o p  2 f e e t  i s  sandy and c o n t a i n s  c a l c i t e  
and g i l s o n i t e  c a v i t i e s .  

Limestone:  d a r k  brown, th in-bedded,  f i n e -  
g r a i n e d ,  b i tuminous ,  Atrypa r e t i c u l a r i s  3.5 
o c c u r s  j u s t  above vuggy bed a t  bot tom 
6 inches .  

Dolomite:  medium brown, a r g i l l a c e o u s ,  
w e l l  i n d u r a t e d .  



Thickness  ( f t .  ) 

S h a l e :  d a r k  g ray ,  t h in -bedded ,  s i l t y ,  
becoming sandy toward t o p ,  t o p  6 i n c h e s  6. 0  
c o n t a i n ;  i dan t  c a l c i t e  and g i l s o -  
naite ca '  i. 

T o t a l  t h i l  

Lower c a r b o n a t e  ~ e d s  - 

; o f  beds  26.5 

Lime s t o n e  : d a r k  g r a y ,  s l a b b y ,  w e l l  
i n d u r a t e d ,  most i n  s l o p e .  

Dolomi te :  l i g h t  brown, a r g i l l a c e o u s ,  
v e r y  w e l l  i n d u r a t e d ,  mass ive  con- 
c h o i d a l  f r a c t u r e ,  mass ive  bedded, 
i n t e r b e d d e d  v a r i e g a t e d  s h a l e s  and 
s i l t s t o n e s .  

m i t e  : 
tuminc 

dark 
>us ,  IT 

; gray-brown, f i n e - g r a i n e d ,  
l a s s i v e ,  p i t t e d  weathered  12 .0  

Sand : l i g h t  g r a y  t o  brown, v e r y  
a r g l u a c e o u s ,  q u a r t z o s e ,  medium- 8. 0  
g r a i n e d ,  p o o r l y  s o r t e d ,  massive.  

Limestone  : l i g h t  g ray ,  c o a r s e l * *  - - -*s t a l -  
li l in-bedded,  w e l l  i n d u r  2.0 

D o l o m ~ s e  : d a r k  brown, f ine-gra- - -  -, 
s t r o n g l y  b i tuminous ,  mass ive ,  vuggy, 
forms r e s i s t a n t  l e d g e ;  c o n t a c t  w i t h  8. 0  
u n d e r l y i n g  Bighorn  Dolomite  s h a r p  
and unconformable.  

T o t a l  t h i c k n e s s  o f  beds  62. o 

T o t a l  t h i c k n e s s  o f  J e f f e r s o n  Format ion  259.0 

T o t a l  t h i c k n e s s  of  Devonian s e c t i o n  289.7 



LOCALITY - 6  

L o c a t i o n :  W - a t  w a l l  

Teton  Mountai foming 

- - e t o n  Canyon, wes t  s l o p e  o f  

'0" N, 110' 50'  30" w ) .  

N I A N  2 
Chickness ( f t . )  - 

i p p  i a1 V a l a i t e  Lake Format ion  ( ~ e v o n :  

Sands 
I---. 

g r a y  trown, yel low- 
U L U  l a r t z o  .ne - g r a i n e d ,  
v e r y  a , r g i l l a c e o u s ;  may be termed a  
c o a r s e  s i l t s t o n e ,  medium-bedded t o  60. 0  

t o n e  : 
wn, q1 

,, redc 
s e ,  vt 

s l a b b y ,  Taonurus i m p r e s s i o n s  v i s i b l e  
on bedding s u r f a c e s  th roughou t  t h e  
u n i t ,  t h e  lower  54 f e e t  i s  mos t ly  i n  
s l o p e  w i t h  o n l y  o c c a s i o n a l  exposures .  

ckne s E T o t a l  t h i l  a l a i t e  Lake Format ion  60.0 

J e f f e r s o  n a t i o n  

B i r d b  

Dolomite :  meaium g r a y ,  m o t t l e d ,  f i n e l y  
c r y s t a l l i n e ,  w e l l  i n d u r a t e d ,  massive,  
c a l c i t e  c a v i t i e s ,  r e s i s t a n t ,  major  
l e d g e  former ,  p i t t e d  wea the red  s u r f a c e  60.0 
c o n t a c t  w i t h  o v e r l y i n g  V a l a i t e  Lake 
Format ion  s h a r p  and unconformable.  

T o t a l  t h i c k n e s s  of  member 60.0 

B ~ i n d l e  Creek beds  

S i l t s t o n e :  g r a y i s h - g r e e n ,  a r g i l l a c e o u s ,  
i n t e r b e d d e d  d a r k  brown b i tuminous  
do lomi te  w i t h  c a l c i t e  c a v i t i e s  and 
some sands tone  u n i t s ,  l e s s  s h a l e y  and 30.0 
more d o l o m i t i c  and s l a b b y  i n  bot tom 1 0  
f e e t ,  most i s  i n  s l o p e  and p o o r l y  exposed. 



Thickness  

Dolomite  : d a r k  
th ick -bedded ,  
f i n e - g r a i n e d ,  
r e s i s t a n t  l e d @  

gray-brown, medi 
.--l -I i n d u r r A A d  

Sands tone :  .um t o  l i g h t  brown, 
quartzosc : i l l a c e o u s ,  medium- t o  
c o a r s e - g r a i n e d ,  p o o r l y  s o r t e d ,  mas- 
s i v  t r emely  d a r k  1 - f o o t  bituminc 
do1  u n i t  abou t  3 f e e t  from b a s (  

kness 

Upper c a r b o n a t e  beds 

Dolomite  : dark  
g r a i n e d ,  massi 
t a i n s  Atrypa,  
and s t romatopc 
p r e s e r v e d .  

Dolom 
we1 
p r o b a b l y  

of  beds  55.0 

brown 
7.- l.. 

. V G ,  U 

some 
~ r o i d s  

I g r a y  
mnci 

' i n e -  
,.n- r u u u r r u u u u ,  

s o l i t a r y  co 
- - a l l  poor ly  

l i g h t  , a r g i l l a c e  
~ r a t e d ,  ,,-t i s  i n  s l o p e ,  13 .0  

bedded s h a l  some 

d a r k  Dolomite  : ~ K U J - b r o w n ,  b i t u  
f  i n e - g r a i n e d ,  w e l l  i n d u r ~  
bedded t c  i v e ,  forms 
l e d g e .  

i t e :  
ck-bec 
r. r + A 7  

r a t e d :  Dolom g r a y ,  wel l  1 

t h i  o s l a b b y ,  n a l c a -  8. 0  
- i n d u  
lore c  

- - 
e s .  

minour 
t h i c k -  10.0 
t a n t  

Dolomite:  da rk  gray-brown, f i n e  g r a i n e d ,  
b i tuminous ,  mass ive ,  w e l l  i n d u r a t e d ,  25.0 
r e s i s t a n t  l e d g e  former.  

Limestone:  l i g h t  g r a y ,  medium-bedded t o  
s l a b b y ,  f i n e l y  c r y s t a l l i n e ,  r e s i s t a n t .  30.0 

T o t a l  t h i c k n e s s  o f  beds  99.0 



Thickness  ( f t .  ) 

Middle s h a l e  beds  

U rolls. 

, mos- 
e r y  wt 
A-- .-l - .  

I n t e r b e d d e a  - k a l e ,  sands tone ,  and 
do1 t i s  covered;  l i g h t  
b r c  ?11 i n d u r a t e d ,  s p l i n t -  25.0 
e r 3  rsacbur-lug, a r g i l l a c e o u s  do lo -  
m i  t t a t  t o p  5 f e e t .  ;e c r o  

, .  . 
p s  ou- 

T o t a l  t n i c ~ n e s s  of beds 2 5 .  u 

Lower c a l  - 
Lime E 

f i r  
L - 2  

r t o n e  : 
i e -g ra  
Lded t 

r g r a y ,  w e l l  i n d u r a t e d ,  
b i tuminous ,  t h i c k -  30.0 

jive. 

Dolon 
C - 1  

n i t e :  brownish-gray,  t h i c k -  
oeddcd- Decoming more s l a b b y  a t  bast-, 12 .0  
s l i  bi tuminous,  forms r e s i s t a n t  
l e i  

Dolomite:  medium brown, s i l t y ,  rounded 
" f r o s t e d "  q u a r t z  g r a i n s  a p p e a r  spor -  10 .0  
a d i c a l l y ,  wea the r s  b r i g h t  yel low. 

Limes 
b i t  

da rk  brown, v e r y  f i n e - g r a :  
US. 

i ned ,  

~ o l o m i t e  : dark  brown, th ick-bedded,  
a renaceous ,  w e l l  i n d u r a t e d ,  s l i g h t l :  
b i tuminous ,  c o n t a c t  w i t h  u n d e r l y i n g  5 -  0  
Bighorn Dolomite s h a r p  and uncon- 
formable.  

T o t a l  t h i c k n e s s  of  beds  65. 0  

T o t a l  t h i c k n e s s  of  J e f f e r s o n  Formation 304.0 

T o t a l  t h i c k n e s s  of Devonian s e c t i o n  
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