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PALEOGEOLOGIC AND QUANTITATIVE LITHOFACIES ANALYSIS 

OF THE SIMPSON GROUP, OKLAHOMA

CHAPTER I

INTRODUCTION

P u rp o s e  and Scope o f  S tudy

C u r r e n t  renew ed  and i n c r e a s i n g  a c t i v i t y  i n  e x p l o r a ­

t i o n  and d e v e lo p m e n t  o f  t h e  Simpson ( O r d o v i c i a n )  Group i n  

Oklahoma p ro m pted  t h i s  r e g i o n a l  s t u d y  o f  S impson r o c k s  w i t h  

t h e  hope  o f  e l u c i d a t i n g  some s t r a t i g r a p h i e  p r o b le m s  i n h e r e n t  

t o  t h e  g r o u p .  A l th o u g h  most o f  t h e  o i l  p r o d u c e d  t o  d a t e  f rom 

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

o f  s t r a t i g r a p h i e  e n t r a p m e n t  m us t  n o t  be o v e r l o o k e d .

To e v a l u a t e  p r o p e r l y  t h e  Simpson G roup ,  i t  was f i r s t  

n e c e s s a r y  t o  e s t a b l i s h  a c o r r e l a t i o n  be tw ee n  m e a su re d  and 

d e s c r i b e d  o u t c r o p  s e c t i o n s  o f  t h e  A r b u c k le  M o u n ta in  r e g i o n  

and  t h o s e  o f  t h e  s u b s u r f a c e  o f  t h e  s t a t e .  A l th o u g h  t h e  u l ­

t i m a t e  o b j e c t  o f  t h i s  s t u d y  was t o  c o n s t r u c t  a  s e r i e s  o f
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l i t h o f a c i e s ,  i s o p a c h  and s u b c r o p  maps b a s e d  on d e t a i l e d  r e ­

g i o n a l  c o r r e l a t i o n s  (from which  p o t e n t i a l  a r e a s  o f  economic  

i n t e r e s t  m ig h t  be d e t e r m i n e d ,  and g e o l o g i c  h i s t o r y  r e c o n ­

s t r u c t e d )  , i t  became a p p a r e n t  t h a t  a ca d em ic  p rob lem s  p e r t a i n ­

in g  t o  age  c o r r e l a t i o n s  b e tw ee n  w i d e l y  s e p a r a t e d  a r e a s  a r e  

s o l v a b l e .  In  t h i s  r e g a r d ,  s p e c i a l  e m p h a s i s  was d i r e c t e d  i n  

p r o p o s i n g  a s o l u t i o n  t o  c o r r e l a t i o n s  b e tw een  o u t c r o p s  i n  t h e  

A r b u c k le  and Ozark  M o u n ta in s .

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

f o r m a t i o n  r e g a r d i n g  t h e  W om ble-B lake ly  s e q u e n c e  i n  t h e  Oua­

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

s t u d y  o f  Simpson f o r m a t i o n a l  r e l a t i o n s h i p s  t h e r e .  Hence ,  

t h i s  r e g i o n  was n o t  mapped.  I t  i s  h op e d  t h a t  f u t u r e  s t u d i e s  

o f  t h e  W omble-Blakely  w i l l  p e r m i t  an  i n t e g r a t i o n  o f  f a c i e s  

d a t a  w i t h  t h e  r e m a i n d e r  o f  t h e  s t a t e .

A s e c o n d a r y ,  b u t  no l e s s  i m p o r t a n t ,  p u r p o s e  o f  t h i s  

p a p e r  i s  t o  a d v a n c e  a t e c h n i q u e  o f  f a c i e s  e x p r e s s i o n  b a s e d  

on d i s t a n c e - f u n c t i o n  ( P e l t o ,  1 9 5 4 ) .  Most mapping  o f  m u l t i -  

component sy s te m s  h a s  b een  a c c o m p l i s h e d  p r e v i o u s l y  w i t h  

methods d e v i s e d  by Krumbein and S l o s s  (1951 ,  p .  2 7 4 ) ,  w h e r e i n  

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

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

r e f e r e n c e  t o  a  t r i a n g l e  d iag ra m .  D i s t a n c e - f u n c t i o n  maps h a v e



an  a d v a n t a g e  o v e r  c o r r e s p o n d i n g  c o m p o s i t e  maps b a s e d  on p e r ­

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

i n  a p p e a r a n c e ,  and  t h e  r e l a t i v e  p r o p o r t i o n  o f  a s p e c i f i c  end- 

member ( i . e . ,  l i t h o l o g i e  t y p e )  w i t h i n  i t s  own c l a s s  i s  

i n d i c a t e d .

Methods o f  I n v e s t i g a t i o n

A t o t a l  o f  446 e l e c t r i c  l o g s  (226 s u p p o r t e d  by sam­

p l e  l o g s )  and  11 m ea su re d  o u t c r o p  s e c t i o n s  w e re  u s e d  a s  a 

b a s i s  o f  c o n t r o l  f o r  t h e  maps o f  t h i s  r e p o r t .  W ith  few e x ­

c e p t i o n s ,  o n l y  t h o s e  w e l l s  t h a t  p e n e t r a t e d  t h e  A r b u c k le  

G roup ,  o r  o u t c r o p  s e c t i o n s  i n  w h ich  t h e  e n t i r e  Simpson Group 

i s  e x p o sed  and m e a s u r e d ,  were  u t i l i z e d .  I t  i s  u n f o r t u n a t e  

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

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

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

q u a t e  n e tw o r k .  C o n s e q u e n t l y ,  i n  a r e a s  t h a t  l a c k c o n t r o l ,  

s u c h  a s  t h e  A nadarko  b a s i n ,  t h e  p o s i t i o n  o f  i s o p a c h  c o n t o u r s  

and  l i t h o l o g i e  b o u n d a r i e s  a r e  t o  some e x t e n t  h y p o t h e t i c a l .

A l l  l o g s  w ere  o b t a i n e d  f rom t h e  f i l e s  o f  C i t i e s  

S e r v i c e  O i l  Company. Sample l o g s  had  b e e n  " r u n "  e i t h e r  by 

g e o l o g i s t s  o f  t h a t  company, o r  by s e v e r a l  o f  t h e  com m erc ia l  

l o g  s e r v i c e s  o p e r a t i n g  i n  Oklahoma. P u b l i s h e d  m ea su re d



o u t c r o p  s e c t i o n s ,  p a r t i c u l a r l y  t h o s e  m ea su re d  and d e s c r i b e d  

by D ecke r  and M e r r i t t  ( 1 9 3 1 ) ,  D ecke r  (1941 ,  1951) and  H a r r i s  

(1957)  i n  t h e  v i c i n i t y  o f  t h e  A r b u c k le  M o u n ta in s ,  p r o v i d e d  

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

Simpson f o r m a t i o n s  f o r  t h e  r e m a i n d e r  o f  t h e  s t a t e  ( F i g .  1 

and P l a t e  I ) . The w r i t e r  p e r s o n a l l y  exam ined  sa m p le s  and  

c o r e s  o f  s e v e r a l  w e l l s ,  r e v i e w e d  numerous u n p u b l i s h e d  c o r e  

a n a l y s e s ,  and v i s i t e d  s e v e r a l  o u t c r o p s  i n  o r d e r  t o  exam ine  

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

t h e  s t u d y ,  i t  would  h a v e  b e en  i m p o s s i b l e  t o  a n a l y z e  p e r s o n ­

a l l y  a l l  t h e  s a m p le s  i n v o l v e d ;  n o r  would  i t  h a v e  b e e n  n e c e s ­

s a r y ,  inasm uch  a s  c r i t i c a l  e v a l u a t i o n  and c a r e f u l  s e l e c t i o n  

o f  c o m m erc ia l  (and  p u b l i s h e d )  d a t a  l e d  t o  v a l i d  r e s u l t s  and 

p e r m i t t e d  an e x t e n s i v e  s u r v e y  i n v o l v i n g  e s s e n t i a l l y  t h e  e n ­

t i r e  s t a t e .

S e l e c t e d  c o n t r o l  p o i n t s  w e re  a p p l i e d  t o  a b a s e  map 

o f  Oklahoma, w i t h  a s c a l e  o f  1 : 7 5 0 ,0 0 0 ,  c o m p i le d  by t h e  

U n i t e d  S t a t e s  G e o l o g i c a l  S u rv ey  i n  1960. A t o t a l  o f  13 maps, 

i n c l u d i n g  11 combined l i t h o f a c i e s  and i s o p a c h  maps,  a  p a l e o ­

g e o l o g i c  map, a  l a p - o u t  map, and a  f e n c e  d i a g r a m  w e re  c o n ­

s t r u c t e d .  D a ta  f o r  t h e  l i t h o f a c i e s  maps w ere  d e r i v e d  q u a n t i ­

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

t y p e s  f o r  e ac h  f o r m a t i o n .  C l a s s i f y i n g - f u n c t i o n s  and d i s t a n c e -
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f u n c t i o n s  w e re  computed  i n  a c c o r d a n c e  w i t h  m ethods  p r e ­

s c r i b e d  i n  C h a p te r  I I .

A l th o u g h  su c h  c a l c u l a t i o n s  may be made m a n u a l l y ,  

l i m i t e d  t im e  and a c o n s i d e r a b l e  amount o f  d a t a  n e c e s s i t a t e d  

t h e  u t i l i z a t i o n  o f  a d i g i t a l  c o m p u te r  f o r  t h i s  r e s e a r c h .

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

d e p i c t  w h e re  Simpson r o c k s  a r e  y e t  p r e s e n t ,  f o r  p u r p o s e s  o f  

econom ic  e x p e d i e n c y ,  i t  was d e c i d e d  t o  i n t r o d u c e  t o  t h e  maps 

m a j o r  p o s t - S i m p s o n  t e c t o n i c  e l e m e n t s  f rom which  t h e  Simpson 

r o c k s  h a v e  b e e n  e r o d e d .  P a l e o - f a c i e s  and  p a l e o - i s o p a c h  

h o m o g e n e i ty  may be r e c o n s t r u c t e d  by c o n n e c t i n g  c o n t o u r s  

t h r o u g h  t h e s e  e l e m e n t s .

P r e v i o u s  I n v e s t i g a t i o n s

The Simpson was f i r s t  r e c o g n i z e d  and  d e s c r i b e d  a s  a 

f o r m a t i o n  i n  t h e  A r b u c k le  M o u n ta in s  by T a f f  ( 1 9 0 2 ) .  U l r i c h  

(1 9 1 1 ,  1928,  1929) named f i v e  o f  t h e  a c c e p t e d  f o r m a t i o n s  o f  

t h e  Simpson Group ( J o i n s ,  O i l  C r e e k ,  M cLish ,  T u l i p  C r e e k ,  

a nd  B r o m id e ) , i n  a d d i t i o n  t o  f o r m a t i o n s  t h a t  h a v e  s i n c e  b e en  

d i s c a r d e d .  D ecker  (1931 ,  1941) e m p h a s iz e d  t h e  s t a t u s  o f  t h e  

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

a r e  g e n e r a l l y  a c c e p t e d  t o d a y .  D ecker  and  M e r r i t t  (1931)  

p u b l i s h e d  a  t r e a t i s e  w h ich  i s  c u r r e n t l y  one  o f  t h e  m o s t



p r a c t i c a l  works  r e g a r d i n g  Simpson s t r a t i g r a p h y .  I n c l u d e d  i n  

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

and  c o n o d o n ts  by H a r r i s .

D isn e y  and C ro n e n w e t t  (1955)  and C ro n e n w e t t  (1956) 

made an e x c e l l e n t  p r e l i m i n a r y  r e g i o n a l  i n v e s t i g a t i o n  o f  t h e  

g r o u p ,  c o r r e l a t i n g  s u b s u r f a c e  f o r m a t i o n s  w i t h  D e c k e r ' s  r e c o g ­

n i z e d  o u t c r o p  s e c t i o n s ,  and  i l l u s t r a t e d  t h e  r e l a t i o n s h i p  b e ­

tw e en  t h o s e  f o r m a t i o n s  and  s u b s u r f a c e  p r o d u c i n g  " s a n d s " .

W hite  (1926) p r e s e n t e d  t h e  f i r s t  s u b c r o p  map i n  

n o r t h e a s t e r n  Oklahoma p u r p o r t i n g  t o  show p r e s e n t  d i s p o s i t i o n  

o f  t h e  B u r g e n - T y n e r - " W i lc o x "  s e q u e n c e .

Cram (1930 ,  pp .  5 3 4 -5 4 8 )  s t u d i e d  i n  d e t a i l  Simpson 

r o c k s  e x p o sed  a l o n g  t h e  I l l i n o i s  R i v e r  n o r t h  o f  T a h le q u a h ,  

e s t a b l i s h e d  t h e  F i t e  F o r m a t i o n ,  and  s u g g e s t e d  e x i s t e n c e  o f  

u n c o n f o r m i t i e s  w i t h i n  t h e  T y n e r  F o r m a t i o n .

H a r r i s  (1 95 7 ,  p .  9 4 ) ,  on t h e  b a s i s  o f  e x t e n s i v e  r e ­

s e a r c h  w i t h  S impson O s t r a c o d a ,  d i s t i n g u i s h e d  and named t h e  

C o r b in  Ranch F o r m a t i o n ,  whose t y p e  s e c t i o n  i s  on t h e  w e s t e r n  

s i d e  o f  Oklahoma Highway 99 ,  t h r e e  m i l e s  s o u t h  o f  F i t t s t o w n ,  

Oklahoma, The C o r b in  Ranch F o r m a t i o n  i s  f a m i l i a r l y  known a s  

t h e  Simpson "D en se"  o r  Bromide  "D en se"  i n  t h e  s u b s u r f a c e .  

H a r r i s '  o s t r a c o d a l  r e s e a r c h  r e v e a l e d  t h a t  i n t e r f o r m a t i o n a l  

f a u n a l  d i s c o n t i n u i t i e s  e x i s t  w i t h i n  t h e  Simpson Group ( F i g .
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i ) . However,  o n l y  t h o s e  h i a t u s e s  b e tw ee n  t h e  Beekmantown, 

Chazy,  B lack  R i v e r  and T r e n t o n  S t a g e s ,  and  be tw een  t h e  C o r ­

b i n  Ranch and V i o l a  F o r m a t i o n s  ( b o th  T r e n t o n )  w e re  c o n s i d e r e d  

t o  be s i g n i f i c a n t  (1957 ,  p .  10 2 ) .  T h i s  r e s e a r c h  a l s o  d i s ­

c l o s e d  p r o f o u n d  d i s c r e p a n c i e s  i n  age  r e l a t i o n s h i p s  o f  some 

o f  t h e  f o r m a t i o n s .

S t a r k e  (1961 ,  p .  18) c o r r e l a t e d  t h e  lo w e r  p a r t  o f  t h e  

T y n e r  F o r m a t i o n  o f  n o r t h e a s t e r n  Oklahoma w i t h  t h e  O i l  Creek  

F o r m a t i o n  ( u p p e r  p a r t )  o f  s o u t h e r n  Oklahoma on t h e  b a s i s  o f  

an  O i l  Creek  f a u n u l e ,  and a s s i g n e d  t h e  Burgen s a n d s t o n e  t o  

t h e  s t r a t i g r a p h i e  p o s i t i o n  o f  t h e  O i l  Creek  s a n d s t o n e ,  an  

a s s i g n m e n t  w h ich  h a d  p r e v i o u s l y  been  s u g g e s t e d  by Cram (1930 ,  

p .  538) and  by D is n e y  and C ro n e n w e t t  (1 9 5 5 ,  p .  1 0 9 ) .

T hese  a r e  b u t  a few o f  t h e  o u t s t a n d i n g  p a p e r s  r e g a r d ­

i n g  Simpson s t r a t i g r a p h y .  S p e c i f i c  r e f e r e n c e  t o  them h a s  

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

a c c e p t e d  f o r m a t i o n  names and  r e f l e c t  m a j o r  a d v an c em en ts  i n  

Simpson c o n c e p t s .  They a r e  p a r t i c u l a r l y  i m p o r t a n t  i n s o f a r  as  

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

A c o m p r e h e n s iv e  re su m e  o f  Simpson i n v e s t i g a t i o n s  

f rom  1902 t o  1956 may be f o u n d  i n  H a r r i s '  1957 p u b l i c a t i o n .  

The p u b l i c a t i o n  i n c l u d e s  a  b r i e f  summary and  s e l e c t e d  b i b l i ­

o g r a p h y  f o r  b o t h  Simpson s t r a t i g r a p h y  an d  Simpson O s t r a c o d a .



CHAPTER I I  

DISTANCE-FUNCTION MAPS

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

P e l t o  (1954)  c o n c e i v e d  t h e  d i s t a n c e - f u n c t i o n  method 

a s  a  means o f  mapping  m u l t i c o m p o n e n t  s y s t e m s ,  w he reb y  t h r e e  

o r  more l i t h o l o g i e  c o m p o n e n ts ,  r e f e r r e d  t o  a s y m m e t r i c a l l y  

s u b d i v i d e d  c o m p o s i t i o n  t r i a n g l e  ( o r  t e t r a h e d r o n ) , may be e x ­

p r e s s e d .  A d i s t a n c e - f u n c t i o n  map may be c o n s t r u c t e d  t o  c o r ­

r e s p o n d  t o  any c o m p o s i t e  p e r c e n t a g e  o r  r a t i o  map i n v o l v i n g  

t h r e e  o r  more end m em bers .

F o r  t h e  p u r p o s e  o f  t h i s  r e p o r t  o n l y  a  t h r e e  e n d -  

member s y s t e m  was c o n s i d e r e d ,  due  t o  t h e  m ask in g  e f f e c t  im­

p a r t e d  by a f o u r t h  com p o nen t .  The d i s t a n c e - f u n c t i o n  compo­

s i t i o n  t r i a n g l e  i s  d i v i d e d  i n t o  s e v e n  s e c t o r s ,  a s  shown i n  

F i g u r e  2 ,  r e p r e s e n t i n g  t h r e e  c l a s s e s .  T h e r e  a r e  t h r e e  

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

a n g l e ;  t h r e e  tw o-com ponen t  s e c t o r s ,  s e p a r a t i n g  e a c h  o f  t h e  

s i n g l e - c o m p o n e n t  s e c t o r s ;  and  one  t h r e e - c o m p o n e n t  s e c t o r

9
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Figure 2

C L A S S I F Y I N G  AND DIS TA NCE-FUNCTION
T R I A N G L E

( A d a p t e d  f ro m P e l t o ,  1954)



1.1

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

o r  c h a r a c t e r i s t i c  t h e r e o f  may be a s s i g n e d  t o  t h e  s i n g l e ­

component  s e c t o r s .  The r e m a in i n g  s e c t o r s  r e p r e s e n t  a p p r o x i ­

m a t e l y  e q u a l  amounts  o f  two l i t h o l o g i e  t y p e s  o r ,  w i t h i n  t h e  

t h r e e - c o m p o n e n t  s e c t o r ,  e s s e n t i a l l y  e q u a l  am ounts  o f  t h r e e  

l i t h o l o g i e  t y p e s .

In  o r d e r  t o  a s c e r t a i n  p r o x i m i t y  t o  a  p u r e  end-member,  

e ac h  s e c t o r  o f  t h e  t r i a n g l e ,  and h e n c e  each  c o r r e s p o n d i n g  

a r e a  on t h e  map, i s  s u b d i v i d e d  by " d i s t a n c e - f u n c t i o n "  l i n e s .  

The d i s t a n c e - f u n c t i o n  v a l u e s ,  n o t  i n  any way t o  be c o n s t r u e d  

a s  p e r c e n t a g e  v a l u e s ,  d i s c l o s e  t h e  " d i s t a n c e "  f rom  a p u r e  

end-member w i t h i n  each  s e c t o r .  D i s t a n c e - f u n c t i o n  v a l u e s  d e ­

c r e a s e  a s  a  p u r e  end-member i s  a p p r o a c h e d .  T h u s ,  a  v a l u e  o f  

0 w o u ld  i n d i c a t e ,  a s  an  e x am p le ,  100 p e r c e n t  l i m e s t o n e ,  and  

a v a l u e  o f  40 w i t h i n  t h e  same s e c t o r  would r e p r e s e n t  t h e  

o c c u r r e n c e  o f  some o t h e r  l i t h o l o g i e  component .

P r o c e d u r e

I n  o r d e r  t o  c o n s t r u c t  a  t h r e e - c o m p o n e n t  d i s t a n c e -  

f u n c t i o n  map, b o t h  t h e  t r i a n g l e  s e c t o r  i n  w h ich  e ac h  c o n t r o l  

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

p o i n t  t o  p l a c e  i t s  p o s i t i o n  w i t h i n  t h e  s e c t o r  m ust  be d e t e r ­

m in e d .  C a l c u l a t i o n s  i n v o l v e  t h e  d e t e r m i n a t i o n  o f :  (1) t h e
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p e r c e n t a g e s  o f  each  end-m ember ,  (2 ) t h e  c l a s s i f y i n g  number 

( f u n c t i o n ) ,  and  (3)  t h e  d i s t a n c e - f u n c t i o n .

Assuming a f o r m a t i o n  100 f e e t  t h i c k  t o  be composed 

o f  70 f e e t  o f  s a n d s t o n e ,  25 f e e t  o f  s h a l e  and  5 f e e t  o f  n o n -  

c l a s t i c s ,  t h e  f o l l o w i n g  p e r c e n t a g e s  a r e  com puted :

S a n d s to n e  7. = S a n d s t o n e  t h i c k n e s s  ,  yg
T o t a l  t h i c k n e s s

S h a l e  % = S h a l e  t h i c k n e s s  = 25
T o t a l  t h i c k n e s s

N o n - c l a s t i c  % = N o n -c la s_t i c  t h i c k n e s s  = 5
T o t a l  t h i c k n e s s

The c l a s s i f y i n g  number i s  d e t e r m i n e d  by a r r a n g i n g  

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

n u l l  component  on t h e  l e f t ,  and  o b t a i n i n g  (Ap)]^, (Ap)2 , and 

(A p)2 . U s in g  t h e  above  p e r c e n t a g e s :

The s u b s c r i p t  numbers  o f  t h e  A p ' s  r e p r e s e n t  t h e  s e c ­

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

t h e  h i g h e s t  Ap v a l u e  [ (Ap)^] i s  t h e  s e c t o r  c l a s s i f y i n g  num­

b e r .  I n  t h i s  e x am p le ,  t h e  h i g h e s t  Ap v a l u e  i s  4 5 ,  h e n c e  t h e  

c l a s s i f y i n g  number i s  1 ( o n e -c o m p o n en t  s e c t o r  a l l o t t e d  t o
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s a n d s t o n e ) .

The d i s t a n c e - f u n c t i o n  (D) i s  c a l c u l a t e d  from t h e  

f o l l o w i n g  f o r m u l a ,  w here  (Ap)^ i s  t h e  p e r c e n t a g e  v a l u e  o f  

t h e  l a r g e s t  A p,  and ( A p ) ^  i s  t h e  p e r c e n t a g e  v a l u e  o f  t h e  

n e x t  l a r g e s t  Ap:

D = 100 ( l  - [ ( A p ) ^  - ( û p ) ^ l )

D = 100 [1  - (45% - 20%0]

D = 75

A p p l i c a t i o n

A l th o u g h  a l l  c a l c u l a t i o n s  may be a c c o m p l i s h e d  manu­

a l l y ,  t h e  p r o c e s s  i s  t im e - c o n s u m i n g ,  p a r t i c u l a r l y  when one  i s  

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

IBM d i g i t a l  co m p u te r  was u t i l i z e d  t o  p e r f o r m  a l l  c a l c u l a t i o n s  

and s u p p l y  a l l  n e ed e d  d a t a  i n  t a b u l a t e  fo rm .

H av ing  a s s i g n e d  a  c o l o r  code  t o  t h e  key  t r i a n g l e ,

w i t h  c o l o r  r e p r e s e n t i n g  a  s e c t o r ,  t h e  a p p r o p r i a t e  s e c t o r  and

d i s t a n c e - f u n c t i o n  v a l u e  w e re  r e g i s t e r e d  a t  e a c h  c o n t r o l  p o i n t .  

A l l  e x c e p t i n g  a few d i s t a n c e - f u n c t i o n  l i n e s  on  t h e  key  t r i ­

a n g l e s  on t h e  maps h a v e  b e en  e l i m i n a t e d  t o  p r e v e n t  c l u t t e r i n g .  

N orm al ly  d i s t a n c e - f u n c t i o n  v a l u e s  w ould  be  c o n t o u r e d  w i t h i n  

each  map s e c t o r  t o  c o n s t i t u t e  t h e  d i s t a n c e - f u n c t i o n  f a c i e s
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map, and an i s o p a c h  map w ould  be c o n s t r u c t e d  i n d e p e n d e n t l y .

I n  o r d e r  t o  r e d u c e  t h e  t o t a l  number o f  maps and t o  a l l e v i a t e  

t h e  p ro b lem  o f  d i s j u n c t i o n  o f  two i m p o r t a n t  maps,  i s o p a c h s  

w ere  combined w i t h  t h e  b a s i c  f a c i e s  map, and t h e  d i s t a n c e -  

f u n c t i o n  v a l u e s  w e re  l e f t  u n c o n t o u r e d .  T h is  p r o c e d u r e  does  

n o t  m in im iz e  t h e  s i g n i f i c a n c e  o f  t h e  d i s t a n c e - f u n c t i o n ,  how­

e v e r ,  inasm uch  a s  t h e  " p u r i t y "  o f  t h e  r o c k  a s s e m b la g e  i n  

t e rm s  o f  t h e  end-members  r e p r e s e n t e d  i n  each  map p a t t e r n  i s  

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

A d v a n ta g e s  o f  a  f a c i e s  mapping  t e c h n i q u e  b a s e d  on 

d i s t a n c e - f u n c t i o n  w e re  m e n t io n e d  on p a g es  2 and 3.  One 

m a jo r  d i s a d v a n t a g e  i s  t h a t ,  w h i l e  t h e  r e l a t i v e  p r o p o r t i o n  o f  

a  s p e c i f i c  end-member w i t h i n  i t s  c l a s s  i s  p r o v i d e d  by t h e  

d i s t a n c e - f u n c t i o n  v a l u e ,  t h e  v a l u e  d o e s  n o t  d i s t i n g u i s h  w h ich  

o f  t h e  o t h e r  two end-members  i s  p r e s e n t .  T h is  was d i s c o v e r e d  

n o t  t o  be a  s e r i o u s  p ro b lem  w i t h  r e g a r d  t o  t h e  Simpson Group ,  

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

c o n s t a n t .



CHAPTER I I I  

DISCUSSION OF LITHOFACIES AND ISOPACH MAPS

L i t h o f a c i e s  P r i n c i p l e s  and 
G e n e r a l  A pproach

In  t h i s  r e p o r t ,  t h e  t e rm  l i t h o f a c i e s  i s  u s e d  i n  a 

g e n e r a l  d e f i n i t i v e  s e n s e ;  i . e . ,  a  l a t e r a l  s u b d i v i s i o n  o f  a 

s t r a t i g r a p h i e  u n i t  ( f o r m a t i o n )  d i f f e r e n t i a t e d  from a d j a c e n t  

s u b d i v i s i o n s  by d i s t i n c t i v e  l i t h o l o g i e  c h a r a c t e r  ( W e l l e r ,  

1960,  p .  5 2 1 ) .  No t e m p o r a l  c o n n o t a t i o n  i s  t o  be i m p l i e d ,  

inasm uch  a s  u n i t s  i n v o l v e d  a r e  p u r e l y  r o c k - s t r a t i g r a p h i c  

u n i t s .

A l th o u g h  t h e  t e r m  f a c i e s  i s  a  g e n e r a l  one  w h ic h  h a s  

b e en  employed i n  many w a y s ,  i t  i s  u s e d  h e r e  s p e c i f i c a l l y  to  

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

f o r m a t i o n ,  a n d  h e n c e  i s  synonomous w i t h  l i t h o f a c i e s .

L i t h o f a c i e s  a r e  s t a t i s t i c a l l y  s e p a r a t e d ,  and t h e  

b o u n d a r i e s  d e p i c t e d  on t h e  f a c i e s  maps r e p r e s e n t  a r b i t r a r y  

v e r t i c a l  c u t o f f  p l a n e s .  The a c t u a l  d e g r e e  o f  i n t e r t o n g u i n g

15
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w i t h i n  each  o f  t h e  mapped f o r m a t i o n s  i s  e x p r e s s e d  and may be 

d i s t i n g u i s h e d  by t h e  d i s t a n c e - f u n c t i o n  v a l u e s  w i t h i n  e a c h  

l i t h o l o g i e  c l a s s ,  o r  more r e a d i l y ,  by t h e  w i d t h  o f  c l a s s  2 

c o l o r  bands  r e p r e s e n t i n g  s u b - e q u a l  o c c u r r e n c e s  o f  two b a s i c  

l i t h o l o g i e  t y p e s .  Narrow bands  n o r m a l ly  i n d i c a t e  a b r u p t  

l a t e r a l  v a r i a t i o n s  i n  l i t h o l o g i e  t y p e s  w h i l e  w id e  bands d e ­

n o t e  e x t e n s i v e  i n t e r t o n g u e s .

U n c e r t a i n t i e s  r e g a r d i n g  p e r s p i c u i t y  o f  f a c i e s  e x p r e s ­

s i o n  a r e  bound t o  a r i s e  due  t o  t r u n c a t i o n  and  o n l a p  o f  b e d s .  

Each o f  t h e  f o r m a t i o n s  o f  t h e  Simpson Group e x h i b i t s  b o t h  

t r u n c a t i o n  and o n l a p  p r o g r e s s i v e l y  o u tw a rd  f rom  t h e i r  d e p o -  

a x e s ;  h e n c e ,  t h e  c o m p a r i s o n  o f  f a c i e s  from o n e  a r e a  t o  a n ­

o t h e r  ( p a r t i c u l a r l y  from t h e  a r e a  o f  most  c o m p l e t e  a c c u m u l a ­

t i o n  t o  t h a t  o f  i n c o m p l e t e  r e p r e s e n t a t i o n )  may l e a d  t o  s p u r ­

i o u s  c o n c l u s i o n s .  T h is  d i s c r e p a n c y ,  b r o u g h t  a b o u t  by in co m ­

p l e t e  e q u i v a l e n c y ,  must  be c o n s i d e r e d  w i t h  t h e  a n a l y s i s  o f  

each  f o r m a t i o n .

J o i n s  F o rm a t io n  

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

The J o i n s  F o r m a t io n  ( U l r i c h ,  1929, p .  7 3 ) ,  b a s a l  

f o r m a t i o n  o f  t h e  Simpson G ro u p ,  c o n s i s t s  a t  i t s  o u t c r o p s  i n  

t h e  A r b u c k le  M o u n ta in s  ( P l a t e  I )  c h i e f l y  o f  t h i n - b e d d e d
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l i g h t  t o  d a r k  g r a y  l i m e s t o n e s  and l e s s  a b u n d a n t  d a r k  g r e e n  

s h a l e s ,  w i t h  i n t r a f o r m a t i o n a l  c o n g l o m e r a t e s  n e a r  t h e  b a s e .  

S i m i l a r  l i t h o l o g i e  c h a r a c t e r i s t i c s  o f  t h e  f o r m a t i o n  g e n e r a l l y  

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

r e f e r e n c e  t o  u n d e r l y i n g  A r b u c k le  d o l o m i t e  and s u p e r j a c e n t  

b a s a l  O i l  Creek s a n d s t o n e  and a c h a r a c t e r i s t i c  h i g h  r e s i s ­

t i v i t y  on e l e c t r i c  l o g s  s e r v e  t o  d i s t i n g u i s h  t h e  f o r m a t i o n .  

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

i t  i s  d i f f i c u l t  t o  d i s c r i m i n a t e  t h e  f o r m a t i o n  f rom  t h e  

A r b u c k le  d o l o m i t e .  Very l i t t l e  s a n d  o c c u r s  i n  t h e  J o i n s ,  

e x c e p t  i n  i t s  p resum ed  E v e r t o n  e q u i v a l e n t  i n  e a s t e r n  Oklahoma.

An a b r u p t  f a u n a l  h i a t u s  ( H a r r i s ,  1957,  p .  58)  a t t e s t s  

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

A r b u c k le  Group i n  o u t c r o p  s e c t i o n s .  P re su m a b ly  t h i s  r e l a t i o n ­

s h i p  p e r s i s t s  t h r o u g h o u t  t h e  s u b s u r f a c e  a s  w e l l .  A l th o u g h  

t h e r e  may be a  s l i g h t  f a u n a l  h i a t u s  b e tw e e n  t h e  J o i n s  and t h e  

o v e r l y i n g  O i l  Creek F o r m a t i o n ,  t h e  b r e a k  i s  n o t  c o n s i d e r e d  

s u f f i c i e n t l y  s i g n i f i c a n t  t o  s u g g e s t  a  r e g i o n a l  u n c o n f o r m i t y .

F a c i e s  Map ( s a n d s t o n e - s h a l e - c a r b o n a t e )  
on I s o p a c h  Base

The J o i n s  F o r m a t i o n  i s  r e s t r i c t e d  e s s e n t i a l l y  t o  t h e  

s o u t h - c e n t r a l  p a r t  o f  Oklahoma and t o  t h e  e x t r e m e  e a s t e r n
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p a r t  o f  t h e  s t a t e ,  w here  i t  h a s  been  c o r r e l a t e d  w i t h  t h e  

E v e r t o n  F o r m a t i o n  o f  A r k a n s a s  ( P l a t e  I I ) .  I t  a t t a i n e d  a 

maximum t h i c k n e s s  o f  s l i g h t l y  more t h a n  300 f e e t  i n  M a r s h a l l  

and  e a s t e r n  Love C o u n t i e s .  The a x i s  o f  d e p o s i t i o n  t r e n d s  

n o r t h w e s t w a r d  t h r o u g h  S t e p h e n s  i n t o  n o r t h e a s t e r n  Kiowa 

C oun ty .  J o i n s  t h i c k n e s s  i n  e x c e s s  o f  250 f e e t  i n  s o u t h w e s t ­

e r n  C a r t e r  County  s u g g e s t s  b a s i n a l  d e v e lo p m e n t  i n  t h e  s i t e  

o f  t h e  p r e s e n t  M a r i e t t a  b a s i n  as  e a r l y  a s  Chazyan  t i m e .

J o i n s  s e d i m e n t a t i o n  d i d  n o t  e x t e n d  f a r  enough  s o u t h w e s t w a r d  

t o  h a v e  been  p r e s e r v e d  i n  w ha t  i s  now t h e  H c l l i s  b a s i n .

C a r b o n a t e  d e p o s i t i o n  p r e v a i l e d  ovey  m ost  o f  t h e

s h e l f  a r e a s .  A l th o u g h  n o t  r e s t r i c t e d  t o  t i i e  d e p o a x i s , t h e
/

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

J o i n s  s e d i m e n t s  s u g g e s t s  a  b a s i n  e n v i r o n m e n t  a l o n g  t h i s  

t r e n d .  L o c a l  l e n s e s  o f  s h a l e  and some/ s a n d s t o n e  w ere  d e p o s ­

i t e d  on t h e  s h e l f  i n  C l e v e l a n d  and P o n t o t o c  C o u n t i e s .

F a c i e s  p a t t e r n s  o f  E v e r t o n  e q u i v a l e n t s  o f  t h e  J o i n s  

i n  e a s t e r n  Oklahoma s u g g e s t  t h a t  s a n d s  were  d e p o s i t e d  h e r e  

a s  p a r t  o f  an i n f l u x  o f  c o a r s e  e l a s t i c s  f rom  s o u t h e a s t e r n  

M i s s o u r i  o r  n o r t h e r n  A r k a n s a s .

F a c i e s  Map ( l i m e s t o n e - d o l o m i t e - c l a s t i c s )  
on I s o p a c h  Base

T h is  map ( P l a t e  I I I )  p o r t r a y s  t h e  a b r u p t n e s s  o f  f a c i e s
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v a r i a t i o n  be tw een  l i m e s t o n e s  and d o l o m i t e s  upon t h e  s h e l f ,  

and p r o v i d e s  e v i d e n c e  t h a t  t h e  l i m i t s  o f  t h e  J o i n s  F o r m a t io n  

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

w h e t h e r  J o i n s  s e d i m e n t s  were  d e p o s i t e d  i n  t h e  v i c i n i t y  o f  

Hughes County  and l a t e r  e ro d e d  o r  w h e t h e r  t h e  p r e s e n c e  o f  a 

p o s i t i v e  t e c t o n i c  f e a t u r e  p r e v e n t e d  t h e i r  d e p o s i t i o n .  Ham 

(1955 ,  p .  30) s u g g e s t e d  a b s e n c e  o f  J o i n s  by t r u n c a t i o n  on 

and e a s t  o f  t h e  B e l t o n  a n t i c l i n e .

The i n c i p i e n t  d e v e lo p m e n t  o f  an  embayment,  h e r e i n  

t e rm ed  t h e  Grady embayment, t r e n d i n g  n o r t h e a s t w a r d  from 

Grady County  i n t o  Oklahoma County and t h e  p e n i n s u l a r  o c c u r ­

r e n c e  o f  d o l o m i t e  i n  M cClain  County a r e  s i g n i f i c a n t ,  i n a s ­

much a s  t h e s e  e n v i r o n m e n t a l  p a t t e r n s  a r e  r e f l e c t e d  i n  i s o ­

pach  and  l i t h o l o g i e  t r e n d s  o b s e r v a b l e  i n  y o u n g e r  f o r m a t i o n s .

O i l  Creek  F o r m a t io n  

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

The O i l  Creek  F o r m a t i o n  ( U l r i c h ,  1929, p .  7 3 ) ,  which  

c o n fo rm a b ly  o v e r l i e s  t h e  J o i n s  F o r m a t i o n ,  c o n s i s t s  e s s e n t i ­

a l l y  o f  a b a s a l  s a n d s t o n e  member and a n  u p p e r  member o f  i n t e r -  

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

l i n e  l i m e s t o n e s .  The b a s a l  s a n d s t o n e  member i s  r e s t r i c t e d  

e s s e n t i a l l y  t o  e a s t e r n  Oklahoma, and  i s  a b s e n t  t h r o u g h o u t  t h e
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r e m a i n d e r  o f  t h e  s t a t e  due t o  b o th  o n l a p  and f a c i e s  c h an g e .

On t h e  b a s i s  o f  S t a r k e ' s  (1961 ,  p .  18) f a u n a l  c o l ­

l e c t i o n s  and c o r r e l a t i o n  o f  t h e  lo w er  p a r t  o f  t h e  T y n e r  F o r ­

m a t i o n  o f  n o r t h e a s t e r n  Oklahoma w i t h  t h e  O i l  Creek  F o r m a t i o n  

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

f rom  o u t c r o p  s e c t i o n s  i n  t h e  A r b u c k le  M o u n t a in s ,  t h e  w r i t e r  

c o n s i d e r s  t h e  Tower T y n e r - B u r g e n  s e q u e n c e  t o  be a  f o r m a t i o n a l  

e q u i v a l e n t  o f  t h e  O i l  C reek  F o r m a t io n  ( P l a t e  I ) .  The b a s a l  

O i l  Creek  s a n d s t o n e  and t h e  Burgen s a n d s t o n e  c o m p r i s e  a c o n ­

t i n u o u s  body o f  s a n d s t o n e  e x t e n s i v e  t h r o u g h o u t  e a s t e r n  

O k lahom a .

A s i g n i f i c a n t  h i a t u s ,  s e p a r a t i n g  t h e  O i l  Creek  Forma­

t i o n  o f  Chazyan a g e  from o v e r l y i n g  B la c k  R i v e r  s e d i m e n t s ,  i s  

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

d i s c o n t i n u i t i e s  i n  t h e  A r b u c k le  M ou n ta in  r e g i o n  ( H a r r i s ,  1957 ,  

p .  6 5 ) .  W i t h i n  t h e  T y ner  F o r m a t i o n  o f  n o r t h e a s t e r n  Oklahoma 

o u t c r o p s ,  a  p o s s i b l e  b re a k  i n  s e d i m e n t a t i o n  b e tw een  t h e  low e r  

an d  m id d l e  T yn er  b e d s  was n o t e d  s i g n i f i c a n t l y  by Cram (1930 ,  

p .  5 4 2 ) .  I t  i s  t h i s  d i s c o n t i n u i t y  w h ich  i s  c o n s i d e r e d  h e r e i n  

t h e  d e m a r c a t i o n  b e tw ee n  t h e  O i l  Creek  and  McLish F o r m a t i o n s .  

A l th o u g h  some h i a t u s  o f  unknown m a g n i tu d e  u n d o u b t e d l y  e x i s t s  

l o c a l l y ,  t h e r e  i s  no s u g g e s t i o n  from r e g i o n a l  e l e c t r i c  lo g  

and  sa m p le  lo g  c o r r e l a t i o n  t h a t  a  m a jo r  u n c o n f o r m i t y  e x i s t s
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( P l a t e  I ) .

F a c i e s  Map ( s a n d s t o n e - s h a l e - c a r b o n a t e )  
on I s o p a c h  Base

A l th o u g h  more w i d e s p r e a d  i n  e x t e n t ,  t h i c k n e s s  t r e n d s  

o f  t h e  O i l  C reek  F o r m a t i o n  a r e  g e n e r a l l y  c o n s i s t e n t  w i t h  

t h o s e  o f  t h e  J o i n s  F o r m a t i o n  ( P l a t e  I V ) . Maximum d e p o s i t i o n  

o c c u r r e d  i n  a n o r t h w e s t w a r d  t r e n d  f rom M a r s h a l l  County  t o  

s o u t h e r n  W a s h i t a  C oun ty .  T h i s  t r e n d  c o n s t i t u t e d  t h e  a n c i e n t  

Simpson b a s i n ,  t h e  a x i s  o f  w h ich  s t r a d d l e s  p a r t  o f  t h e  n o r t h ­

e r n  edge  o f  t h e  p r e s e n t  W i c h i t a  e l e m e n t .

A d e p o s i t i o n a l  embayment e x t e n d i n g  f rom  M a r s h a l l  

County  i n t o  s o u t h w e s t e r n  C a r t e r  County  i s ,  a s  was d e p i c t e d  

on maps o f  t h e  J o i n s  F o r m a t i o n ,  i n d i c a t i v e  o f  b a s i n a l  e v o l u ­

t i o n  i n  t h e  p r e s e n t  l o c a l e  o f  t h e  M a r i e t t a  b a s i n  a s  e a r l y  a s  

Chazyan t i m e .  A t r e n d  o f  t h i c k e n i n g ,  so  a p p a r e n t  on J o i n s  

maps,  e x t e n d s  n o r t h e a s t w a r d  i n t o  C l e v e l a n d  C oun ty .  D e p o s i ­

t i o n  was s u f f i c i e n t l y  e x t e n s i v e  s o u t h w e s t w a r d  upon  t h e  f l a n k s  

o f  t h e  Texas  a r c h  (Adams, 1954) t o  h a v e  b een  p r e s e r v e d  i n  

t h e  p r e s e n t  s i t e  o f  t h e  H o l l i s  b a s i n .

The 200 f o o t  i s o p a c h  c o n t o u r  m arks  t h e  d e p o s i t i o n a l  

h i n g e - l i n e  s e p a r a t i n g  t h e  S impson b a s i n  from t h e  s h e l f  a t  

t h e  t im e  O i l  Creek  s e d i m e n t s  w ere  d e p o s i t e d .  Rocks o n l a p  

p r o g r e s s i v e l y  n o r t h w a r d  upon  J o i n s  and  A r b u c k le  s t r a t a .
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Very l i t t l e  l i m e s t o n e  o r  d o l o m i t e  was d e p o s i t e d  

t h r o u g h o u t  t h e  s h e l f  a r e a .  C a r b o n a t e s  ( c h i e f l y  l i m e s t o n e s )  

p r e d o m i n a t e  o n l y  n e a r  t h e  A rb u c k le  M o u n ta in s ,  a l o n g  t h e  

s o u t h e r n  p a r t  o f  t h e  T ishom ingo  a n t i c l i n e ,  and i n  an  i s o ­

l a t e d  s u b s u r f a c e  a r e a  o f  C l e v e l a n d  C ounty .  C a r b o n a t e s  

( c h i e f l y  d o l o m i t e s )  a r e  a b u n d a n t l y  r e p r e s e n t e d  n o r t h  (and 

p r e s u m a b ly  s o u t h )  o f  t h e  Choctaw f a u l t  i n  s o u t h e a s t e r n  O k la ­

homa, a l t h o u g h  t h e i r  s i g n i f i c a n c e  i s  masked by t h e  i n f l u e n c e  

o f  s a n d s t o n e s .

S h a l e s  p r e d o m i n a t e  t h r o u g h o u t  t h e  w e s t e r n  t w o - t h i r d s  

o f  Oklahoma. The p r e p o n d e r a n c e  o f  s a n d s t o n e  i n  t h e  e a s t e r n  

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

b a s a l  O i l  Creek  s a n d s t o n e  i n  t h a t  d i r e c t i o n .  The r e l a t i o n ­

s h i p  b e tw ee n  s h a l e  and  s a n d s t o n e  on t h i s  map i s  due  t o  b o th  

f a c i e s  c h an g e  and o n l a p  o f  t h e  b a s a l  s a n d s t o n e s  i n  w e s tw a rd  

and  n o r t h w e s t w a r d  d i r e c t i o n s .

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

i n  C l e v e l a n d  and M cC la in  C o u n t i e s  s u g g e s t  t h e  p r e s e n c e  o f  

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

shown on t h i s  map, h o w e v e r ,  i s  so  ove rw h e lm in g  a s  t o  p r e c l u d e  

t h e  s i g n i f i c a n c e  o f  t h e  s a n d s t o n e .

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

n o r t h e r n  l i m i t s  o f  t h e  f o r m a t i o n  i s  n o t  t o  be c o n s t r u e d  a s  a
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v a l i d  f a c i e s  c h a n g e .  The p a t t e r n s  r e p r e s e n t  t h e  e n c r o a c h ­

ment o f  s a n d s t o n e  s t r a t a  w i t h i n  t h e  u p p e r  O i l  Creek t o  a 

wedge where  t h e  s h a l e s  h a v e  d i s a p p e a r e d  b o t h  by o n l a p  and  

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

t h e  w edgeou t  i s  i n d i c a t i v e  o f  t r u n c a t i o n  and i t  i s  t o  be 

assum ed t h a t  t h e  O i l  Creek  F o r m a t io n  was o r i g i n a l l y  d e p o s ­

i t e d  beyond t h e  l i m i t s  p r e s e n t l y  shown.

S a n d s to n e  I s o l i t h  Map

I n s o f a r  a s  a d i s t a n c e - f u n c t i o n  l i t h o f a c i e s  map i s  

i n a d e q u a t e  t o  p o r t r a y  t h e  d i s t r i b u t i o n  o f  O i l  Creek  s a n d ­

s t o n e s ,  i t  was n e c e s s a r y  t o  su p p le m e n t  t h e  more g e n e r a l i z e d  

f a c i e s  map w i t h  one  t h a t  w ou ld  s p e c i f i c a l l y  d e p i c t  t h e  q u a n ­

t i t a t i v e  o c c u r r e n c e  o f  t h o s e  s a n d s t o n e s .  P l a t e  V d e p i c t s  

t h e  n e t  sa n d  t h i c k n e s s  r e l a t i o n s h i p s  o f  t h e  e n t i r e  f o r m a t i o n ,  

and  a l s o  t h e  s u p e r i m p o s e d  l i m i t s  o f  t h e  b a s a l  O i l  C re ek -  

B urg en  s a n d s t o n e .

S a n d s to n e  i s  p r e s e n t  i n  v a r y i n g  amounts  t h r o u g h o u t  

m os t  o f  t h e  s t a t e ,  e x c e p t  w i t h i n  t h e  Simpson b a s i n  p r o p e r  

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

o f  t h e  f o r m a t i o n .

S i g n i f i c a n t l y ,  most  o f  t h e  s a n d s t o n e  t h a t  l i e s  s o u t h ­

e a s t  and e a s t  o f  t h e  b a s a l  O i l  C r e e k - B u r g e n  s a n d s t o n e  l i m i t
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i s  a t t r i b u t a b l e  t o  t h a t  member.

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

t h e  l i m i t  o f  t h e  b a s a l  s a n d s t o n e  member, a s  w e l l  a s  o v e r a l l  

f a c i e s  r e l a t i o n s h i p s  p o r t r a y e d  on P l a t e  IV, s u g g e s t  t h a t  t h e  

i n f l u x  o f  c o a r s e  e l a s t i c s  was d e r i v e d  f rom t h e  e a s t .

H e r e i n  t h e  s o - c a l l e d  "B u rgen "  o r  "Hominy" s a n d  o f  

Osage and Pawnee C o u n t i e s  i s  n o t  c o n s i d e r e d  t h e  c o r r e l a t i v e  

e q u i v a l e n t  o f  Burgen e x p o s u r e s  i n  C herokee  C oun ty ,  a s  was 

p r o p o s e d  by W hite  (19 2 6 ,  p .  3 0 ) .  D e s p i t e  a  r e m a r k a b l y  c l o s e  

s t r a t i g r a p h i e  p a r a l l e l i s m  b e tw een  t h e  two w i d e s p r e a d  a r e a s ,  

i n  w h ic h  a s e r i e s  o f  g r e e n  s h a l e s  o v e r l i e s  a  s a n d s t o n e ,  t h e  

a f o r e m e n t i o n e d  "B urg en"  o r  "Hominy" s a n d  l i e s  c l e a r l y  w i t h i n  

r o c k s  y o u n g e r  t h a n  t h e  t r u e  Burgen s a n d s t o n e  and  i t s  b a s a l  

O i l  Creek  e q u i v a l e n t .

In  a  s o u t h w e s t e r l y  d i r e c t i o n  t h e  b a s a l  O i l  C reek  

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

s h a l e s  and l i m e s t o n e s  o f  t h e  Simpson b a s i n  p r o p e r .  D a p p le s  

(1955)  p o s t u l a t e d  t h e  Simpson b a s i n  t o  be a  l o c a l e  o f  c u r ­

r e n t  e n e r g y  d i s s i p a t i o n  d u r i n g  a l l  o f  Simpson t i m e ,  b u t  n o ­

w here  i n  t h e  s e c t i o n  i s  t h a t  more a p p a r e n t  t h a n  i n  t h e  O i l  

C reek  F o r m a t i o n .

N o r t h - s o u t h  t h i n n i n g ,  a s  s u g g e s t e d  by b o th  s a n d s t o n e  

i s o l i t h s  and  i s o p a c h s  o f  t h e  f o r m a t i o n ,  i n  Sem ino le  a nd
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e a s t e r n  C l e v e l a n d  C o u n t i e s  p r o v i d e s  e v i d e n c e  t h a t  t h e  Sem i­

n o l e  and C e n t r a l  Oklahoma u p l i f t s  e x i s t e d  and  w ere  s l i g h t l y  

p o s i t i v e ,  b u t  q u i e s c e n t ,  a t  t h i s  t im e .  S u f f i c i e n t  e n e r g y ,  

h o w e v e r ,  p e r m i t t e d  s a n d s  t o  b y p a s s  t h e s e  h i g h  a r e a s  t o  f i l l  

t h e  Grady embayment and  e x t r u d e  n o r t h w a r d  and  w e s tw a rd  i n t o  

Oklahoma and C a n ad ian  C o u n t i e s .

McLish F o r m a t i o n  

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

The McLish F o r m a t i o n  was named by U l r i c h  i n  1928.  I t  

was c o n s i d e r e d  t o  be Chazyan i n  a g e  u n t i l  o s t r a c o d a l  e v i d e n c e  

i n d u c e d  H a r r i s  (19 5 7 ,  p .  76) t o  s t i p u l a t e  a  B la c k  R i v e r a n  age .

At i t s  t y p e - s e c t i o n  i n  t h e  A r b u c k le  M o u n ta in s  and  i n  

t h e  s u b s u r f a c e  t h r o u g h o u t  m os t  o f  Oklahoma, t h e  f o r m a t i o n  i s  

c o m p r i s e d  o f  a b a s a l  s a n d s t o n e  and an  u p p e r  s e c t i o n  o f  i n t e r ­

bedded  g r e e n  s h a l e s ,  m in o r  maroon s h a l e s ,  and  v a r i a b l e  l i m e ­

s t o n e s  and t h i n  s a n d s t o n e s .  A l th o u g h  maroon  s h a l e s  a r e  p r e s ­

e n t  t o  some e x t e n t  i n  t h e  O i l  C reek  and  T u l i p  Creek  Form a­

t i o n s ,  t h e y  a r e  c h a r a c t e r i s t i c  o f  t h e  McLish F o r m a t i o n .  I n ­

t e r b e d s  o f  maroon s h a l e s  become more a b u n d a n t  n o r t h e a s t w a r d  

and  e a s t w a r d ,  a l t h o u g h  g r e e n  s h a l e s  e v e r y w h e r e  p r e d o m i n a t e .

As was s u g g e s t e d  by C ro n e n w e t t  (1956 ,  p .  1 5 ) ,  t h e  maroon 

c o l o r  o f  t h e s e  s h a l e s  may h a v e  r e s u l t e d  f rom s h a l l o w  w a t e r  

o x i d i z i n g  c o n d i t i o n s  d u r i n g  s p o r a d i c  p e r i o d s  o f  em ergence  i n
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n o r t h e a s t e r n  Oklahoma.

H a r r i s  (1957,  p .  74) p o s t u l a t e d  a  m in o r  f a u n a l  h i a t u s  

b e tw e e n  t h e  McLish and o v e r l y i n g  T u l i p  Creek  F o r m a t i o n s ,  and 

D e ck e r  and M e r r i t t  (1 93 1 ,  p .  16) r e p o r t e d  t h a t  t h e  T u l i p  

Creek  i n  t h e  e a s t e r n  p a r t  o f  t h e  A r b u c k le  M o u n ta in s  was a b ­

s e n t  due t o  u n c o n f o r m i t y  and o n l a p  on t h e  McLish F o r m a t i o n .  

However ,  t h e r e  i s  l i t t l e  s t r a t i g r a p h i e  e v i d e n c e  t o  s u p p o r t  

t h e  p r e s e n c e  o f  a  r e g i o n a l  u n c o n f o r m i t y  b e tw ee n  t h e s e  two 

f o r m a t i o n s .

F a c i e s  Map ( s a n d s t o n e - s h a l e - c a r b o n a t e )  
on  I s o p a c h  Base

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

O i l  Creek  F o r m a t io n  ( P l a t e  V I ) . T h i c k n e s s e s  i n  e x c e s s  o f  750 

f e e t  a r e  e n c o u n t e r e d  i n  M a r s h a l l  C o u n ty ,  w h ich  a p p e a r s  t o  be 

a  d e p o c e n t e r  f o r  most  S impson s e d i m e n t s .  D i s t i n c t  t h i n n i n g  

o v e r  t h e  S e m in o le  and C e n t r a l  Oklahoma u p l i f t s  i s  o b s e r v a b l e .  

The Grady embayment h a s  a l l  b u t  d i s a p p e a r e d ,  a l t h o u g h  t h e r e  i s  

s l i g h t  s u g g e s t i o n  o f  i t s  e x i s t e n c e  s l i g h t l y  e a s t  o f  i t s  n o rm a l  

a x i a l  p o s i t i o n .

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

e v i d e n c e d  by i s o p a c h  t h i n n i n g ,  a p p e a r  f o r  t h e  f i r s t  t i m e .  One 

i s  a  n o r t h - s o u t h  t r e n d  e x t e n d i n g  from Wagoner County  i n t o  

P i t t s b u r g  C ou n ty ,  p a r a l l e l e d  on i t s  e a s t e r n  f l a n k  by a  t r e n d
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o f  t h i c k e n i n g  o f  c a r b o n a t e s .  T h is  f e a t u r e  may h a v e  a c t e d  a s ,  

o r  b e e n  an i n t e g r a l  p a r t  o f ,  t h e  i n c i p i e n t  a x i s  o f  a  r e l a ­

t i v e l y  m a jo r  t e c t o n i c  e le m e n t  which  i n d u c e d  e r o s i o n  o f  l a t e r  

Simpson r o c k s .

The s e c o n d  and p e r h a p s  more e c o n o m i c a l l y  a t t r a c t i v e  

anom aly  e x t e n d s  f rom H a r p e r  County s o u th w a r d  t o  Kiowa C o u n ty ,  

w here  i t  i s  o b s c u r e d  by t h e  p r e s e n t  W i c h i t a  u p l i f t .  T h i s  

p o s i t i v e  t r e n d  i s  f o r m a l l y  p r o p o s e d  h e r e i n  a s  t h e  Woodward 

a r c h  a f t e r  King ( p e r s o n a l  c o m m u n ic a t io n ,  1 9 6 3 ) .  I t  i s  p o s t u ­

l a t e d  t h a t  t h e  Woodward a r c h  i s  a  P r e c a m b r i a n  p o s i t i v e  e l e m e n t  

w h ic h  h a s  r e m a in e d  r e l a t i v e l y  s t a b l e  t h r o u g h o u t  C h a m p la in i a n  

t i m e ,  y e t  was s u f f i c i e n t l y  h i g h  t o  i n d u c e  s t r u c t u r a l  i n t e r ­

f e r e n c e  t o  s e d i m e n t a t i o n .  The p re d o m in a n c e  o f  s h a l e s  i n  t h i s  

a r e a  ( a s  p o r t r a y e d  on t h i s  map) does  n o t  p r e c l u d e  t h e  p o s s i ­

b i l i t y  o f  McLish s a n d s t o n e s  h a v i n g  b u i l t  up a s  t h e  r e s u l t  o f  

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

The s a n d s t o n e  p a t t e r n s  l y i n g  a l o n g  t h e  e r o d e d  edg e  

o f  t h e  McLish F o r m a t i o n  i n  Osage County  a r e  i n f l u e n c e d  e s s e n ­

t i a l l y  by t r u n c a t i o n  and o n l a p  o f  s h a l e s .  The e a s t - w e s t w a r d  

t r e n d i n g  b e l t  o f  s a n d s t o n e  t h r o u g h  e a s t - c e n t r a l  Oklahoma, 

h o w e v e r ,  i s  a  l e g i t i m a t e  c o a r s e  c l a s t i c  f a c i e s  and i s  i n t e r ­

p r e t e d  t o  h a v e  been  a  l i n e a r  to n g u e  d e r i v e d  f rom  t h e  e a s t .

C a r b o n a t e s  a r e  more p r e v a l e n t  p e r c e n t a g e - w i s e  i n  t h e
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McLish t h a n  i n  t h e  O i l  C re e k .  I t  i s  i n t e r e s t i n g  t o  n o t e  

t h a t  t h e  l o c u s  o f  l i m e s t o n e  d e p o s i t i o n ,  w h ic h  i n  O i l  Creek  

s e d i m e n t s  was c o n c e n t r a t e d  o v e r  t h e  s o u t h e r n  A r b u c k le  Moun­

t a i n s ,  s h i f t e d  s o u th w a r d  t o  encompass  a  p o s i t i o n  a n a l o g o u s  

t o  t h e  p r e s e n t  C r i n e r  H i l l s .

D o lo m i te  P e r c e n t a g e  Map

O b s c u r a t i o n  o f  d i s t a n c e - f u n c t i o n  f a c i e s  r e l a t i o n ­

s h i p s  be tw een  l i m e s t o n e s  and d o l o m i t e s  by a  dom inance  o f  

e l a s t i c s  demanded t h e  c o n s t r u c t i o n  o f  a map i n v o l v i n g  c a r ­

b o n a t e s  o n l y .  T h i s  e x i g e n c y  r e s u l t e d  i n  P l a t e  V I I ,  which  

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

com plem ents  t h e  f a c i e s  map i n v o l v i n g  c l a s t i c  end-m em bers .

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

c a r b o n a t e s  i n  t h e  McLish was p l o t t e d  and mapped i n  c o n j u n c ­

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

The b o un d a ry  b e tw ee n  t h e  Simpson b a s i n  p r o p e r  and 

t h e  s h e l f  i s  w e l l  i l l u s t r a t e d  by a b r u p t  f a c i e s  change  from 

l i m e s t o n e  t o  d o l o m i t e .  W i t h i n  t h e  b a s i n ,  w h ic h  e x t e n d s  from 

M a r s h a l l  County  n o r t h w e s t w a r d  i n t o  t h e  Texas  p a n h a n d l e ,  and 

whose  a x i s  p a r t i a l l y  t r a n s c e n d s  t h e  W i c h i t a  M o u n t a in s ,  t h e r e  

i s  p r a c t i c a l l y  no s i m i l a r i t y  b e tw ee n  t h e  i s o l i t h  c o n t o u r s  and 

t h e  l i m e s t o n e  p a t t e r n .  S h e l f w a r d ,  h o w e v e r ,  t h e r e  i s  some
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c o n g ru e n c y  be tw een  i s o l i t h s  and p e r c e n t a g e  c o n t o u r s .  S a l i e n t  

t r e n d s  a p p e a r  t o  c o i n c i d e  w i t h  and a r e  p re s u m a b ly  a f f e c t e d  by 

s t r u c t u r a l  t r e n d s  d e p i c t e d  on P l a t e  VI .

An a b r u p t  s o u th w e s tw a r d  t r a n s i t i o n  from l i m e s t o n e s  

t o  d o l o m i t e s  i n  wha t  i s  now t h e  H o l l i s  b a s i n  s t r o n g l y  s u p ­

p o r t s  t h e  c o n t e n t i o n  t h a t  Simpson s e d i m e n t s  a r e  a b s e n t  upon  

t h e  Texas  a r c h  p r i m a r i l y  due  t o  n o n - d e p o s i t i o n ,  and t h a t  t h e  

s o u t h w e s t e r n  s h o r e l i n e  o f  t h e  Simpson s e a s  was r e s t r i c t e d  

e s s e n t i a l l y  t o  s o u t h w e s t e r n  Oklahoma.

T u l i p  Creek  F o r m a t i o n  

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

The T u l i p  Creek  F o r m a t i o n  was e s t a b l i s h e d  and  c o n ­

s i d e r e d  by U l r i c h  (1928)  a s  Chazyan i n  a g e .  D ecker  and  

M e r r i t t  (1931 ,  p .  38) c o n s i d e r e d  t h e  f o r m a t i o n  t o  be  c h i e f l y  

B lac k  R i v e r a n ,  b a s e d  on c o n o d o n t  and  o s t r a c o d e  s t u d i e s  o f  

H a r r i s .  C o n f l i c t i n g  o p i n i o n s  a s  t o  w h e t h e r  t h e  T u l i p  Creek  

i s  Chazyan o r  B lack  R i v e r a n  i n  a ge  a r e  r e f l e c t e d  by i t s  

p o s i t i o n  on v a r i o u s  c o r r e l a t i o n  c h a r t s  ( F i g .  1 ) .  T h i s  t h e s i s  

s u b s c r i b e s  t o  H a r r i s '  c o n t e n t i o n  t h a t  t h e  T u l i p  Creek  (and  

t h e  s u b j a c e n t  McLish a s  w e l l )  i s  B lac k  R i v e r a n  (1957 ,  p .  8 2 ) .

In  most  o u t c r o p  s e c t i o n s  and  t h r o u g h o u t  t h e  s u b s u r ­

f a c e  w here  a  " c o m p l e t e "  s e c t i o n  i s  r e c o g n i z a b l e ,  t h e  T u l i p
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Creek  F o r m a t i o n  c o n s i s t s  e s s e n t i a l l y  o f  two members:  a  b a s a l  

s a n d s t o n e ,  and an u p p e r  s e c t i o n  o f  o l i v e - g r e e n  s h a l e s  w i t h  

some i n t e r b e d s  o f  maroon  s h a l e ,  t h i n - b e d d e d  l i m e s t o n e s ,  and  

m in o r  s a n d s t o n e s .

N ear  e a s t e r n  G a r v in  County  and s o u t h e a s t e r n  M cCla in  

County i t  i s  e x t r e m e l y  d i f f i c u l t  t o  d i s t i n g u i s h  t h e  T u l i p  

C reek -B ro m id e  c o n t a c t  due  t o  i n c r e a s e  i n  s a n d s t o n e  f a c i e s  a t  

t h e  e x p e n s e  o f  s h a l e s  o f  t h e  u p p e r  member o f  t h e  T u l i p  C re e k .  

The w r i t e r  c o n s i d e r s  t h e  " T h i r d  B rom ide"  s a n d  i n  t h i s  a r e a  

t o  be e q u i v a l e n t  t o  t h e  T u l i p  Creek  s a n d s t o n e ,  a s  was s u g ­

g e s t e d  by C ro n e n w e t t  (1 95 6 ,  p p .  18 -19)  and  a s  i s  g e n e r a l l y  

r e c o g n i z e d  by p e t r o l e u m  g e o l o g i s t s ;  l o c a l l y ,  t h e  lo w e r  p a r t  

o f  t h e  "Second  B rom ide"  s a n d  a s  w e l l  may r e p r e s e n t  a s a n d ­

s t o n e  f a c i e s  o f  t h e  u p p e r  member o f  t h e  T u l i p  C re e k .

The n a t u r e  o f  t h e  c o n t a c t  b e tw een  t h e  T u l i p  Creek  

and  t h e  o v e r l y i n g  Bromide F o r m a t i o n  I s  a  s u b j e c t  o f  some c o n ­

t r o v e r s y .  Ham (1955 ,  p .  29)  s t a t e d  t h a t  t h e  T u l i p  Creek  d i s ­

a p p e a r s  e a s t w a r d  f rom t h e  A r b u c k le  M o u n ta in  r e g i o n  by f a c i e s  

i n t e r g r a d a t i o n  i n t o  t h e  low er  p a r t  o f  t h e  B rom ide .  E a r l i e r  

(1945 ,  p .  30) Ham c o n c e d e d  t h a t  e v en  w i t h i n  t h e  A r b u c k le  

M o u n ta in s  t h e r e  was i n s u f f i c i e n t  e v i d e n c e  t o  w a r r a n t  r e c o g ­

n i t i o n  o f  t h e  T u l i p  C reek  a s  a  s e p a r a t e  f o r m a t i o n  and  i n ­

c l u d e d  a l l  s t r a t a  l y i n g  above  t h e  McLish i n  t h e  b a s a l  p a r t  o f
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t h e  Brom ide .

T u l i p  Creek  O s t r a c o d a ,  on t h e  o t h e r  h a n d ,  a r e  s u f ­

f i c i e n t l y  d i s t i n c t i v e  f rom  t h o s e  o f  t h e  Bromide t o  j u s t i f y  

r e t e n t i o n  o f  t h e  T u l i p  Creek  a s  a s e p a r a t e  f o r m a t i o n  ( H a r r i s ,  

1957 ,  p .  7 8 ) .  A l th o u g h  t h e  h i a t u s  i s  u n q u e s t i o n a b l y  b r i e f ,  

t h e r e  i s  s u g g e s t i o n  o f  d i s c o n t i n u i t y .

H e r e i n  t h e  T u l i p  Creek  i s  d e p i c t e d  d i s a p p e a r i n g  

e a s t w a r d  by a b r u p t  t r u n c a t i o n  ( P i s t e s  I  and  V I I I ) .  E r o s i o n  

was b r o u g h t  a b o u t  by p o s t - T . * l i p  Creek  e p e i r o g e n e s i s  a l o n g  an 

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

c o v e r i n g  t h e  e a s t e r n  p a r t  o f  t h e  s t a t e .

E l s e w h e r e  i n  t h e  s t a t e ,  t h e  T u l i p  Creek  a p p a r e n t l y  

wedged o u t  a s  a  r e s u l t  o f  n o rm a l  d e p o s i t i o n a l  o n l a p  w i t h  

p o s s i b l e  m in o r  t r u n c a t i o n .

F a c i e s  Map ( s a n d s t o n e  s h a l e - c a r b o n a t e )  
on I s o p a c h  Base

The T u l i p  Creek  F o r m a t i o n  i s  r e s t r i c t e d  t o  t h e  s o u t h  

a n d  w e s t - c e n t r a l  p a r t  o f  t h e  s t a t e  p r i m a r i l y  by d e p o s i t i o n a l  

o n l a p ,  e x c e p t  a t  i t s  e a s t e r n  l i m i t s ,  w h e re  i t  h a s  b e e n  t r u n ­

c a t e d  ( P l a t e  V I I I ) .  The s a n d s t o n e  p a t t e r n  p o r t r a y e d  i n  e a s t ­

e r n  S e m in o le  and  n e i g h b o r i n g  c o u n t i e s  was c o n s t r u c t e d ,  i n  

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

w h ic h  shows t h e  b a s a l  T u l i p  C reek  s a n d s t o n e  r i s i n g  t o  a
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p o s t u l a t e d  s u r f a c e  o f  u n c o n f o r m i t y .

E x te n d in g  from L i n c o l n  County  s o u th w a r d  t o  P o n t o t o c

C o u n ty ,  b o th  t h e  s h a l e  p a t t e r n  ( r e p r e s e n t i n g  t h e r e  o n l y  t h e

u p p e r  member o f  t h e  T u l i p  C reek )  and t h e  i s o p a c h s  a t t e s t  t o  

o n l a p  o f  t h i s  f o r m a t i o n  o v e r  a p r o m in e n t  f e a t u r e .  P re su m a b ly  

t h i s  f e a t u r e  i s  t h e  S em ino le  u p l i f t ,  b u t  m in o r  e f f e c t s  o f  

t h e  G u t h r i e - H o l d e n s v i l l e  a r c h  ( T a r r ,  1955) may h a v e  a f f e c t e d ,  

t e c t o n i c a l l y , t h e  d e p o s i t i o n a l  e n v i r o n m e n t  o f  t h i s  a r e a .

C a r b o n a t e s  a r e  so  e x ig u o u s  a s  t o  be r e v e a l e d  o n l y  a s  

s e c o n d a r y  o r  t e r t i a r y  l i t h o l o g i e  co m p o n e n ts .

As was t r u e  o f  t h e  O i l  Creek  and  McLish F o r m a t i o n s ,

so  T u l i p  Creek  s a n d s  a p p e a r  t o  h a v e  b e e n  d e r i v e d  f rom t h e

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

c o n c e n t r a t e d  a s  t h e  r e s u l t  o f  s h o a l i n g  e f f e c t s  a l o n g  t h e  Cen­

t r a l  Oklahoma a r c h  i n  C l e v e l a n d ,  M c C la in ,  and  G a r v i n  C o u n t i e s .

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

o f  o l d e r  Simpson f o r m a t i o n s ,  e x c e p t  t h a t  t h e  a x i a l  t r e n d  o f  

t h e  b a s i n  h a s  s h i f t e d  n o r t h w a r d  from C a r t e r  County  i n t o  

Murray  C ou n ty ,  and  t h e  d e p o s i t i o n a l  embayment e m a n a t in g  w e s t ­

ward  f rom M a r s h a l l  County i s  i n c o n g r u e n t  t o  i t s  f o r m e r  p o s i ­

t i o n  i n  n o r t h e r n  Love C ounty .

The Grady embayment a g a i n  may be  o b s e r v e d  a s  a  prom­

i n e n t  n o r t h e a s t w a r d  e x t e n t i o n  o f  t h e  b a s i n .
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D o lo m ite  P e r c e n t a g e  Map

C a r b o n a t e s  a r e  r e s t r i c t e d  t o  t h e  b a s i n  and i t s  imme­

d i a t e  e n v i r o n s ,  t h e  maximum n e t  t h i c k n e s s  (210 f e e t )  o c c u r r i n g  

i n  t h e  embayment i n  s o u t h e r n  C a r t e r  County  . ( P l a t e  IX ) .  Minor 

am ounts  o f  l i m e s t o n e  c h a r a c t e r i z e  t h e  Grady embayment, and 

p r o v i d e  f u r t h e r  e v i d e n c e  f o r  i t s  j u s t i f i c a t i o n  as  a  d i s t i n c t  

s u b - b a s i n .

D o lo m i te  o c c u r r e n c e  i s  i r r e g u l a r  a n d ,  e x c e p t  f o r  a  

n o t i c e a b l e  e a s t w a r d  i n c r e a s e  i n  d o l o m i t e ,  t h e  p a t t e r n  b e a r s  

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

n e i t h e r  i s  t h e r e  o b v i o u s  c l o s e  r e l a t i o n s h i p  t o  T u l i p  Creek  

s t r u c t u r a l  e l e m e n t s .

Bromide F o r m a t i o n  

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

The Bromide F o r m a t i o n  o f  B la c k  R i v e r a n  age  l i e s  i n  

s t r a t i g r a p h i e  p o s i t i o n  b e tw ee n  t h e  T u l i p  Creek  and C o rb in  

Ranch F o r m a t i o n s .  In  A r b u c k le  M o u n ta in  o u t c r o p s ,  and  g e n e r ­

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

c y c l i c  a r r a n g e m e n t  c h a r a c t e r i s t i c  o f  m o s t  o f  t h e  o t h e r  Simp­

s o n  f o r m a t i o n s :  lo w e r  s a n d s t o n e  member, m id d l e  s e c t i o n  o f  

l i g h t  g r e e n  s h a l e s ,  and  u p p e rm o s t  t h i n  t o  m a s s iv e  l i m e s t o n e s .  

The to p m o s t  Simpson l i t h o g r a p h i c  l i m e s t o n e  r e c o g n i z e d  i n  t h e
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s u b s u r f a c e  a s  "Bromide d e n s e "  o r  "Simpson d e n s e "  h a s  been  

d e s i g n a t e d  a s  t h e  C o r b in  Ranch F o r m a t io n  ( H a r r i s ,  1957 ,  p .  

9 8 ) .

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

Creek  F o r m a t io n  h a s  b e e n  p o s t u l a t e d  p r e v i o u s l y  as  b e i n g  r e ­

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

wedge o f  T u l i p  C re ek ;  t h e  f a u n a l  h i a t u s  b e tw e e n  t h e  two f o r ­

m a t i o n s  i s  c o n s i d e r e d  r e l a t i v e l y  i n s i g n i f i c a n t .

C o n t a c t  w i t h  t h e  o v e r l y i n g  C o rb in  Ranch F o r m a t i o n ,  

h o w e v e r ,  i s  d i s t i n c t l y  d i s c o n f o r m a b l e .  Not o n l y  a r e  O s t r a ­

coda  o f  t h e  two f o r m a t i o n s  s u f f i c i e n t l y  d i s t i n c t i v e  t o  s u g ­

g e s t  a  h i a t u s  o f  m a j o r  p r o p o r t i o n ,  b u t  t h e  t r a n s g r e s s i o n  o f  

C o r b i n  Ranch n o r t h w a r d  and  e a s t w a r d  o v e r  p r o g r e s s i v e l y  o l d e r  

Simpson s t r a t a  i s  c l e a r l y  i l l u s t r a t e d  ( P l a t e  I ) .

F a c i e s  Map ( s a n d s t o n e - s h a l e - c a r b o n a t e )  
on I s o p a c h  Base

I s o p a c h  t r e n d s  o f  t h e  Bromide F o r m a t i o n  i n d i c a t e  

p a r a l l e l i s m  w i t h  o l d e r  Simpson u n i t s ,  b u t  t h e  a x i s  o f  d e p o ­

s i t i o n  h a s  s h i f t e d  s l i g h t l y  n o r t h e a s t w a r d  ( P l a t e  X) .  A 

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

n o r t h e a s t e r n  W a s h i t a  C o un ty ,  t h e r e b y  c o n s t i t u t i n g  a d e p a r ­

t u r e  from i s o p a c h  p a t t e r n s  o f  o l d e r  Simpson f o r m a t i o n s .

The Grady embayment i s  much more p r o n o u n c e d ,  and  i t s
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a x i s  d e p a r t s  f rom i t s  " n o r m a l "  p o s i t i o n  t o  e x te n d  n o r t h w a r d  

th r o u g h  C a n ad ian  County i n t o  e a s t e r n  B l a i n e  County .

S e p a r a t i n g  t h e  Grady embayment and t h e  l o c u s  o f  

t h i c k e n i n g  i n  w e s t e r n  Oklahoma i s  a  p ro n o u n c e d  t h i n n i n g  which  

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

w h ich  i s  v a g u e l y  r e v e a l e d  on  maps o f  t h e  McLish F o r m a t io n .

The name B l a i n e  a r c h  i s  s u g g e s t e d  h e r e i n  f o r  t h i s  f e a t u r e .

The p r e s e n c e  o f  a  t r e n d  o f  t h i c k e n i n g  o f  McLish s t r a t a  ( P l a t e  

VI)  i n  e a s t e r n  W a s h i t a  and  C u s t e r  C o u n t i e s  would s u g g e s t  t h a t  

t h e  B l a i n e  a r c h  and t h e  Woodward a r c h  a r e  e n t i r e l y  d i f f e r e n t  

e l e m e n t s .  C a r b o n a t e  p a t t e r n s  i n  w e s t e r n  Oklahoma r e p r e s e n t  

t h e  i n f l u e n c e  o f  two f a c t o r s  : t h e  d e v e lo p m e n t  o f  l i m e s t o n e s  

i n  t h e  t h i c k e r  Bromide s e c t i o n  o f  C u s t e r  and  W a s h i t a  C o u n t i e s ,  

and t h e  o c c u r r e n c e  o f  low e r  Bromide d o l o m i t e s  a t  w ha t  a p p e a r s  

t o  be a  c o n j u n c t i o n  o f  t h e  Woodward and  B l a i n e  a r c h e s  i n  

H a r p e r  County ( P l a t e  X I ) .

The B l a i n e  a r c h  i s  p a r t i c u l a r l y  s i g n i f i c a n t  b e c a u s e  

o f  t h e  p re d o m in a n c e  o f  s a n d s t o n e  t h r o u g h o u t  i t s  e x t e n t .  Re­

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

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

t h e  C e n t r a l  Oklahoma u p l i f t .

S a n d s to n e  i s  by f a r  t h e  most  e x t e n s i v e  and p r e d o m i ­

n a n t  l i t h o l o g y  o f  t h e  Bromide F o r m a t i o n .  Even th o u g h  t h e
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s a n d s t o n e  p a t t e r n s  n o r t h ,  e a s t ,  and w e s t  o f  t h e  e r o d e d  l i m i t  

o f  t h e  u p p e r  Bromide r e p r e s e n t  b a s a l  lo w e r  Bromide s a n d s t o n e s  

ex p o se d  a t  a s u r f a c e  o f  t r u n c a t i o n ,  t h e  t r u n c a t i o n  p r o g r e s ­

s i n g  o u tw a rd  t o  e x t i n c t i o n  o f  t h e  f o r m a t i o n ,  t h e  u b i q u i t o u s ­

n e s s  o f  s a n d  s u g g e s t s  d e r i v a t i o n  from t h e  n o r t h  a s  w e l l  a s  

from t h e  e a s t .

B a r r e t t  ( 1 9 6 3 ,  p e r s o n a l  c o m m u n ic a t io n )  p o s t u l a t e d  

t h a t  o n l y  t h e  u p p e r  Bromide i s  p r e s e n t  i n  t h e  H o l l i s  b a s i n .

In  t h i s  r e s e a r c h  no d e f i n i t i v e  e v i d e n c e  was a v a i l a b l e  t o  s u b ­

s t a n t i a t e  d i s c r i m i n a t i o n  o f  Bromide s t r a t a  i n  t h i s  a r e a .  The 

a b s e n c e  o f  a  lo w e r  s a n d s t o n e  member h e r e  i s  n o t  c o n s i d e r e d  

e v i d e n c e  t h a t  t h e  lo w e r  Bromide i s  m i s s i n g ,  i n s o f a r  a s  t h e  

s a n d s t o n e s  a r e  e s s e n t i a l l y  r e s t r i c t e d  t o  t h e  n o r t h e a s t e r n  s i d e  

o f  t h e  Simpson b a s i n .  A n o r m a l  t h i n n i n g  o f  t h e  u p p e r  and 

lo w e r  Bromide and  f a c i e s  c h a n g e  t o  c a r b o n a t e s  s o u t h w e s t w a r d  

upon  t h e  f l a n k s  o f  t h e  Texas  a r c h  i s  c o n g r u e n t  w i t h  c o n c e p t s  

d e r i v e d  from a n a l y s e s  o f  o t h e r  Simpson f o r m a t i o n s .

A s u b s t a n t i a l  q u a n t i t y  o f  Bromide  r o c k  h a s  been  

e r o d e d  f rom  p a r t s  o f  Oklahoma w here  i t  i s  t h o u g h t  t o  h a v e  b e e n  

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

f rom  t h e  Simpson b a s i n  i s  a t t r i b u t a b l e  t o  o n l a p  an d  n o rm a l  

c o n v e r g e n c e .  The f o r m a t i o n  was c o m p l e t e l y  e r o d e d  i n  e a s t e r n  

Oklahoma d u r i n g  a  ren ew ed  p o s t - B r o m i d e  p u l s a t i o n  o f  what
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a p p e a r s  t o  h a v e  been  a s o u t h e r n  a t t e n u a t i o n  o f  t h e  Ozark  u p ­

l i f t ,  F u r t h e r  e r o s i o n  i n  n o r t h e a s t e r n  Oklahoma was in d u c e d  

by p r e - C h a t t a n o o g a  a c t i v i t y  i n  t h a t  a r e a .  In  t h e  Oklahoma 

p a n h a n d l e ,  a  t h i n  v e n e e r  o f  Bromide s t r a t a  was e r o d e d  t o  i t s  

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

Grande  u p l i f t .

F a c i e s  Map ( l i m e s t o n e - d o l o m i t e - c l a s t i c s )  
on I s o p a c h  Base

D o lo m i t e s  a r e  more common and e x t e n s i v e  i n  t h e  f o r ­

m a t i o n  t h a n  P l a t e  XI would  i n d i c a t e .  C u r s o r y  i n v e s t i g a t i o n  

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

t y p e  p r e d o m i n a t e s  l i m e s t o n e  t h r o u g h o u t  m os t  o f  n o r t h e r n  O k la ­

homa, and  o v e r  t h e  B l a i n e  a r c h  and C e n t r a l  Oklahoma u p l i f t  

a s  w e l l .

The p u r p o s e  o f  i n t r o d u c i n g  a c l a s t i c  component  was 

t o  b r i n g  o u t  t h e  s i g n i f i c a n t  f a c i e s  c h a n g e  from c o a r s e  e l a s ­

t i c s  t o  d o l o m i t e  w i t h i n  t h e  lo w e r  Bromide i n  H a r p e r  and  Wood­

ward  C o u n t i e s  ( s e e  a l s o  P l a t e  I ) . B i f u r c a t i o n  o f  t h e  c l a s s  

2 p a t t e r n  r e p r e s e n t i n g  a p p r o x i m a t e l y  e q u a l  am ounts  o f  d o l o ­

m i t e  and  e l a s t i c s  ( c h i e f l y  s a n d s t o n e )  a t t e s t s  t o  t h e  p r e s e n c e  

o f  two a r c h e s  (Woodward and B l a i n e  a r c h e s )  b r a n c h i n g  f rom a 

common l o c u s .

Bo th  t h e  o v e r l y i n g  V i o l a  F o r m a t i o n  and H un ton  Group
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e x h i b i t  p r o f o u n d  d o l o m i t i z a t i o n  i n  t h e  same a r e a .  Hunton 

i s o p a c h s  (Shannon ,  1962,  p .  15) p o r t r a y  a p ro n o u n ce d  t r e n d  

o f  t h i n n i n g  s o u t h w a r d  i n t o  Dewë’y County  c o i n c i d e n t  w i t h  t h e  

Woodward a r c h ,  b u t  t h e r e  i s  no t h i n n i n g  i n  B l a i n e  County  t o  

s u g g e s t  t h e  i n f l u e n c e  o f  t h e  B l a i n e  a r c h .

C o rb in  Ranch F o r m a t io n  

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

H a r r i s  (1957 ,  p .  94) e s t a b l i s h e d  t h e  name C o rb in  

Ranch f o r  t h e  u p p e rm o s t  l i t h o g r a p h i c  l i m e s t o n e  u n i t  o f  t h e  

S impson Group.  The f o r m a t i o n  h a s  lo n g  b e e n  r e c o g n i z e d  i n  

t h e  s u b s u r f a c e  and i n  A r b u c k le  M o u n ta in  s u r f a c e  e x p o s u r e s  a s  

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

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

t h e  u n i t  h a s  been  t e rm e d  "Bromide d e n s e "  and  "Simpson d e n s e "  

t o  d i s t i n g u i s h  i t  f rom  t h e  l i t h o l o g i c a l l y  s i m i l a r  " V i o l a  

d e n s e . "

H a r r i s '  e x t e n s i v e  r e s e a r c h  on O s t r a c o d a ,  h o w e v e r ,  r e ­

v e a l s  a  f a u n a  d i s t i n c t l y  d i f f e r e n t  f rom t h e  u n d e r l y i n g  B r o ­

m ide  and  o v e r l y i n g  V i o l a  and s u g g e s t s  t h a t  t h e  C o rb in  Ranch 

i s  s e p a r a t e d  f rom  t h e s e  f o r m a t i o n s  by s i g n i f i c a n t  e r o s i o n a l  

h i a t u s e s  ( F i g .  1 ) .  A T r e n t o n i a n  a g e  f o r  t h e  C o rb in  Ranch i s  

i n d i c a t e d  i n d i r e c t l y  by t h e  a b s e n c e  o f  d i s t i n c t i v e  B lac k
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R i v e r  O s t r a c o d a  ( H a r r i s ,  1957,  p.  101) and  d i r e c t l y  by t h e  

p r e s e n c e  o f  g r a p t o l i t e s  and  o t h e r  "B ro m id e ” f o s s i l s  c o n ­

s i d e r e d  t o  be T r e n t o n  forms (D e ck e r ,  1951,  p .  9 1 3 ) .

The e x a c t  c o r r e l a t i o n  o f  t h e  F i t e  L im e s to n e  (Cram, 

1930,  p .  546) o f  n o r t h e a s t e r n  Oklahoma h a s  b e e n  a  m a t t e r  o f  

c o n t r o v e r s y .  Cram c o n s i d e r e d  t h e  F i t e  n o t  t o  be c o r r e l a t i v e  

w i t h  t h e  d e n s e  l i m e s t o n e s  ( C o rb in  Ranch)  o f  t h e  A r b u c k le  Moun­

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

f a c e  " d e n s e  l im e "  c h i e f l y  on t h e  b a s i s  o f  U l r i c h ' s  ( p e r s o n a l  

co m m u n ic a t io n  w i t h  Cram, 1930) f a u n a l  i d e n t i f i c a t i o n  o f  t h e  

F i t e  beds  a s  p r e - F e r n v a l e  Richmond i n  a g e .

On t h e  b a s i s  o f  r e g i o n a l  s u b s u r f a c e  c o r r e l a t i o n s  f rom  

C l e v e l a n d  County e a s t w a r d  t o  Cherokee  C ou n ty ,  D i s n e y  and 

C ro n e n w e t t  (1955 ,  p .  110) t e n t a t i v e l y  c o r r e l a t e d  t h e  F i t e  

L im e s to n e  w i t h  e i t h e r  t h e  u p p e r  V i o l a  o r  w i t h  a  n o n - i d e n t i f i e d  

l i m e s t o n e  ( " b i r d s e y e ? " )  w i t h i n  t h e  McLish  F o r m a t i o n .

Huffman and  S t a r k e  (1960 ,  p .  27 1 )  and  F r e z o n  (1962 ,  

p .  4 2 ) ,  h o w e v e r ,  s u g g e s t e d  e q u i v a l e n c y  o f  t h e  C o r b i n  Ranch 

and F i t e  on t h e  b a s i s  o f  l i t h o l o g i e  s i m i l a r i t y  and  s t r a t i ­

g r a p h i e  a p p e a r a n c e ,  and H a r r i s  (1 957 ,  p .  101) t e n t a t i v e l y  

c o r r e l a t e d  t h e  F i t e  w i t h  t h e  C o rb in  Ranch s u b j e c t  t o  f u r t h e r  

u s t r a c o d a l  r e s e a r c h .

The w r i t e r  c o n s i d e r s  n o t  o n l y  t h e  F i t e  L im e s to n e  b u t
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t h e  u p p e r  T yner  d o l o m l t l c  l i m e s t o n e s  o f  t h e  I l l i n o i s  R i v e r  

s e c t i o n  n o r t h e a s t  o f  T a h le q u a h  t o  c o n s t i t u t e  t h e  C o r b in  Ranch 

( F i g .  1 and  P l a t e  I ) .  Cram (1930 ,  p .  542)  p o i n t e d  o u t  t h a t  

a  d i s t i n c t  b r e a k  i n  s e d i m e n t a t i o n  and t h e  c h e r t y  c h a r a c t e r  

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

c a t e s  d i s c o n f o r m i t y  b e tw een  t h e  u p p e r  and  m id d l e  T y n e r .  I t  

i s  t h i s  " b r e a k "  w h ic h  t h e  w r i t e r  b e l i e v e s  t o  r e p r e s e n t  t h e  

u n c o n f o r m i t y  s e p a r a t i n g  t h e  C o rb in  Ranch from t h e  McLish 

F o r m a t i o n .  The i n c l u s i o n  o f  u p p e r  T y ner  b ed s  w i t h  t h e  F i t e  

i s  c o n s i s t e n t  w i t h  s u b s u r f a c e  s e c t i o n s  i n  e a s t e r n  Oklahoma 

i n  w h ich  d o l o m i t i c  l i m e s t o n e s  and  d o l o m i t e s  p r e v a i l  a t  t h e  

b a s e  o f  t h e  C o r b in  Ranch.

F a c i e s  Map ( l i m e s t o n e - d o l o m i t e - c l a s t i c )  
on I s o p a c h  Base

The C o r b i n  Ranch F o r m a t i o n  i s  l i m i t e d  t o  t h e  s o u t h e r n  

two t h i r d s  o f  t h e  s t a t e  ( P l a t e  X I I ) .  I t s  t h i c k n e s s  r a n g e s  

an yw here  from 0 t o  150 f e e t .  The maximum t h i c k n e s s  t r e n d ,  

a s  r e v e a l e d  by i s o p a c h ,  e x t e n d s  from M a r s h a l l  County  n o r t h ­

w e s tw a r d  i n t o  Caddo C oun ty .  D i s t i n c t  n o r t h - s o u t h w a r d  t r e n d s  

o f  t h i n n i n g  i n  W a s h i t a  C o u n ty ,  C l e v e l a n d ,  and  M cCla in  Coun­

t i e s  and  i n  S e m in o le  County  a r e  d i a g n o s t i c  o f  p o s i t i v e  s t r u c ­

t u r a l  e l e m e n t s  w h ic h  h a v e  p e r s i s t e d  t h r o u g h o u t  t h e  d e p o s i t i o n  

o f  t h e  Simpson Group .
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A p p a r e n t  s u b s i d e n c e  o f  t h e  s o u t h e r n  p a r t  o f  t h e  

Ozark u p l i f t  p e r m i t t e d  t h e  d e p o s i t i o n  and o v e r l a p  o f  t h e  

C o r b in  Ranch n o r t h  and  e a s t w a r d  p r o g r e s s i v e l y  upon  Bromide 

and  McLish s t r a t a .

The d e n s e ,  l i t h o g r a p h i c  l i m e s t o n e  w h ich  t y p i f i e s  t h e  

f o r m a t i o n  p e r s i s t s  o v e r  most  o f  i t s  e x t e n t .  However,  a  d o l o ­

m i t e  f a c i e s  p r e v a i l s  o v e r  t h e  Sem ino le  u p l i f t ,  a l o n g  a  n o r t h -  

s o u th w a r d  t r e n d  t h r o u g h  M cIn to sh  a n d  P i t t s b u r g  C o u n t i e s ,  and 

i n  a  few s c a t t e r e d  l o c a l i t i e s  i n  c e n t r a l  Oklahoma.

The manner  i n  w h ich  t h e  d o l o m i t e  p a t t e r n  a b u t s  t h e  

z e r o  l i m i t  o f  t h e  f o r m a t i o n  i n  n o r t h e r n  O k fu sk ee  County  i s  

s u b s t a n t i a l  e v id e n c e  f o r  p o s t - C o r b i n  Ranch,  p r e - F e r n v a l e  e r o ­

s i o n .  In  Cherokee  and  A d a i r  C o u n t i e s ,  t h e  t r u n c a t i o n  r e ­

s u l t e d  from p r e - C h a t t a n o o g a  e r o s i o n .

T h e re  i s  no e v i d e n c e  r e g a r d i n g  t h e  e x a c t  n a t u r e  o f  

t h e  f o r m a t i o n ' s  l i m i t s  i n  t h e  w e s t e r n  p a r t  o f  t h e  s t a t e  o t h e r  

t h a n  b e in g  e s s e n t i a l l y  d e p o s i t i o n a l ,  a l t h o u g h  m in o r  t r u n c a ­

t i o n  may h a v e  o c c u r r e d .  Normal  t h i n n i n g  n o r t h w a r d  i n  e a s t e r n  

Oklahoma s u g g e s t s  t h a t  t h e  C o rb in  Ranch was n o t  d e p o s i t e d  

o r i g i n a l l y  much f a r t h e r  n o r t h  t h a n  T u l s a  o r  D e law are  C o u n t i e s .

The a b s e n c e  o f  C o r b in  Ranch s t r a t a  i n  many o f  t h e  

A r b u c k le  o u t c r o p  s e c t i o n s  and  i n  a t  l e a s t  one s u b s u r f a c e  s e c ­

t i o n  i n  n o r t h e r n  J e f f e r s o n  County (where  V i o l a  beds  r e s t
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d i r e c t l y  upon Bromide s t r a t a )  p r o v i d e s  e v i d e n c e  t h a t  some 

movement o c c u r r e d  i n  A r b u c k le  and W i c h i t a  a r e a s  a t  t h e  end 

o f  Simpson t im e .



CHAPTER IV

DISCUSSION OF LAP-OUT AND PALEOGEOLOGIC MAPS

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

A l a p - o u t  map, commonly known a s  a  "worm 's  e y e "  map, 

i s  a  s p e c i a l  method o f  p a l e o g e o l o g i c  e x p r e s s i o n  w h e re  p o s t ­

u n c o n f o r m i t y  g e o l o g i c  r e l a t i o n s  a r e  p o r t r a y e d .  S p e c i f i e d  

map p a t t e r n s  r e p r e s e n t  f o r m a t i o n s  t h a t  l i e  d i r e c t l y  upon  t h e  

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

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

y o u n g e r  s t r a t a ,  b u t  a l s o  t h e  a r e a s  o v e r  w h ic h  i n t e r f p r m a t i o n a l  

u n c o n f o r m i t i e s  e x i s t .

A p a l e o g e o l o g i c  map p o r t r a y s  t h e  g e o lo g y  o f  a  s u r f a c e  

o f  u n c o n f o r m i t y  as t h a t  g e o lo g y  e x i s t e d  a t  t h e  t im e  a  d e s i g ­

n a t e d  r o c k  u n i t  had  b een  e r o d e d  p r i o r  t o  f u r t h e r  d e p o s i t i o n .

As L e v o r s e n  (1960 ,  p .  3) h a s  p o i n t e d  o u t ,  a  d i s t i n c t i o n  e x i s t s  

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

c r o p . A c c o r d i n g  to  L e v o r s e n ,  a s u b c r o p  mapping a p p l i e s  o n l y  

t o  an a r e a  w here  t h e  o v e r l a p p i n g  f o r m a t i o n  i s  y e t  p r e s e n t ,
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w h e r e a s  a  p a l e o g e o l o g i c  map c o n n e c t s  and p r o j e c t s  s u b c r o p ­

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

be low  t h e  o v e r l a p p i n g  f o r m a t i o n ,  and  b e f o r e  l a t e r  e r o s i o n  

removed t h e  c o v e r .

L a p -o u t  Map

P l a t e  X I I I  i l l u s t r a t e s  t h e  r e l a t i o n s h i p  o f  Simpson 

f o r m a t i o n s  t o  t h e  p o s t - A r b u c k l e  s u r f a c e  o f  u n c o n f o r m i t y .

A l l  P e n n s y l v a n i a n  t e c t o n i c  e l e m e n t s  i n  s o u t h e r n  Oklahoma 

w ere  d e l e t e d  s o  t h a t  t h e  p o s t u l a t e d  e x t e n t  o f  t h e  f o r m a t i o n s  

m ig h t  be p o r t r a y e d .

The map d oes  n o t  e x h i b i t  a n  i d e a l  l a p - o u t  i n  n o r t h ­

e a s t e r n  Oklahoma i n s o f a r  a s  t h e  z e r o  l i m i t  r e p r e s e n t s  a  t r u n ­

c a t e d  edge r e s u l t i n g  f rom p r e - C h a t t a n o o g a  u p l i f t  and e r o s i o n  

o f  Simpson and s u p e r j a c e n t  r o c k s  f rom  t h e  Ozark  dome (Chau­

t a u q u a  a r c h ) .  P r o j e c t i o n  o f  b o th  B u r g e n - O i l  Creek  s a n d s t o n e  

a nd  u p p e r  O i l  C reek  o n l a p  l i m i t s  n o r t h e a s t w a r d  s u g g e s t s  t h a t  

t h e  O i l  Creek  F o r m a t i o n  was o r i g i n a l l y  d e p o s i t e d  no f a r t h e r  

n o r t h  t h a n  Mayes and  D e law are  C o u n t i e s .  The McLish F o r m a t io n  

p re s u m a b ly  fo rm ed  a t h i n  v e n e e r  o v e r  t h e  e n t i r e  a r e a .

Bromide s t r a t a  d i r e c t l y  o v e r l i e  t h e  A rb u c k le  Group 

i n  a l o c a l  a r e a  o f  s o u t h w e s t e r n  T i l l m a n  County  and a  n a r r o w  

b e l t  o f  C o rb in  Ranch l i m e s t o n e  ( u n d e r l a i n  u n c o n fo r m a b ly  by
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t h e  McLish F o r m a t i o n )  marks t h e  s o u t h e r n m o s t  d e p o s i t i o n a l  

l i m i t  o f  Simpson r o c k  i n  Oklahoma.

P a l e o g e o l o g i c  Map

With t h e  e x c e p t i o n  o f  n o r t h e a s t e r n  Oklahoma, t h e  

p a l e o g e o l o g y  o f  t h e  Simpson Group ( P l a t e  XIV) i s  a  r e s t o r a ­

t i o n  o f  t h e  Simpson s u r f a c e  o f  u n c o n f o r m i t y  p r i o r  t o  t h e  

d e p o s i t i o n  o f  V i o l a  s e d i m e n t s .  The map r e f l e c t s  some e p i ­

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

t i c u l a r l y  t h e  r e g i o n a l  t r u n c a t i o n  o f  t h e  Bromide F o r m a t io n  

and  o v e r l a p  o f  t h e  C o r b in  Ranch F o r m a t i o n  upon  b e d s  a s  o l d  

a s  O i l  C reek  and A r b u c k l e .  Most o f  t h e  p o s i t i v e  e l e m e n t s  

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

n o t  r e v e a l e d  on t h i s  map due t o  t h e  m ask in g  e f f e c t  o f  t h e  

C o r b in  Ranch F o r m a t i o n .  R e c e s s i o n  o f  t h e  u p p e r  Bromide 

l i m i t  i n  B l a i n e  C o u n ty ,  on t h e  o t h e r  h a n d ,  do es  c o i n c i d e  

w i t h  t h e  a x i s  o f  t h e  B l a i n e  a r c h  and  e x h u m a t io n  o f  Bromide 

s t r a t a  ( u p p e r )  i n  s o u t h e r n  Oklahoma a t t e s t s  t o  m in o r  p o s i ­

t i v e  movement i n  t h e  A r b u c k le  and  W i c h i t a  u p l i f t s  i n  p r e -  

V i o l a  t im e .

P r e d i c t i o n  o f  p r e - V i o l a  p a l e o g e o l o g y  i n  n o r t h e a s t e r n  

Oklahoma p ro v e d  i n e f f e c t i v e  and  m e a n i n g l e s s  b e c a u s e  p r e -  

C h a t t a n o o g a - p o s t - H u n t o n  t e c t o n i s m  o f  t h e  Ozark  u p l i f t  h a s
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removed a l l  o f  th e  e v i d e n c e  on which  a p u r p o s e f u l  p a l e o g e o ­

l o g i c  r e c o n s t r u c t i o n  m ig h t  be b a s e d .  A l s o ,  t h e  Simpson o f  

t h i s  a r e a  was p u r p o s e l y  p o r t r a y e d  a s  i t  a p p e a r s  i n  s u b c r o p  

b e n e a t h  t h e  C h a t t a n o o g a  F o r m a t i o n ,  so  a s  t o  e l u c i d a t e  p r o b ­

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

e a s t e r n  Oklahoma p o r t i o n  o f  t h e  map may be v i s u a l i z e d  a s  an  

e x p r e s s i o n  o f  p r e - C h a t t a n o o g a  p a l e o g e o l o g y .

The s u b c r o p  i n t e r p r e t a t i o n  shown on t h e  s o u t h e a s t e r n  

f l a n k  o f  t h e  Ozark u p l i f t  and  t h e  c l a s s i c  example  d e p i c t e d  

by W hite  (19 2 6 ,  p o c k e t  map) d i f f e r  c h i e f l y  a s  a  r e s u l t  o f  

d i s p a r a t e  c o r r e l a t i o n s .  W hereas  W hite  c o n s i d e r e d  t h e  Burgen  

s a n d s t o n e  a s  a  c o n t i n u o u s  s u b c r o p  b e l t  f rom  D e law are  County  

t o  n o r t h e r n  Osage C o u n ty ,  t h e  w r i t e r  b e l i e v e s  t h a t  t h e  Burgen  

s a n d s t o n e  p i n c h e s  o u t  by o n l a p  e a s t w a r d  i n  T u l s a  County  ( s e e  

P l a t e  X I I I ) , and t h a t  t h e  s o - c a l l e d  "B u rg en "  s a n d s t o n e s  o f  

t h e  s u b s u r f a c e  i n  Osage County  a r e  misnamed McLish s a n d s .

T h is  d i f f e r e n c e  i n  c o r r e l a t i o n  d o e s  n o t  a l t e r  i n t e r ­

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

p a t t e r n .  E v id e n c e  r e t a i n s  and  s u p p o r t s  W h i t e ' s  c o n c e p t  o f  a  

p r e - e a r l y  M i s s i s s i p p i a n  e p i s o d e  d u r i n g  w h ic h  t im e  u p l i f t  o f  

t h e  Ozark r e g i o n  (C h a u ta u q u a  a r c h )  i n d u c e d  t r u n c a t i o n  o f  p r e -  

M i s s i s s i p p i a n  r o c k s  p r o g r e s s i v e l y  s o u t h w e s t w a r d .



CHAPTER V 

REGIONAL TECTONIC ASPECTS

Two g e n e r a l  t e c t o n i c  a s p e c t s  o f  t h e  Simpson Group 

h a v e  b een  r e v e a l e d  by means o f  l i t h o f a c i e s  and  p a l e o g e o l o g i c  

a n a l y s i s  o f  f o r m a t i o n s  c o m p r i s i n g  t h e  g r o u p :  (1) a  b a s i n  and 

s t a b l e  s h e l f  w i t h  p ro n o u n c e d  s t r u c t u r a l  e l e m e n t s ,  w h ic h  a p ­

p e a r  t o  be i n t r i n s i c a l l y  r e l a t e d  t o  t h e  P r e c a m b r ia n  com plex ,  

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

and  (2)  i n t e r f o r m a t i o n a l  u n c o n f o r m i t i e s  and  p o s t - S i m p s o n  

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

lo w in g  Simpson d e p o s i t i o n .

The more o u t s t a n d i n g  t e c t o n i c  f e a t u r e s  shown on  F i g ­

u r e  3 h a v e  b een  d i s c u s s e d  i n  c o n j u n c t i o n  w i t h  each  o f  t h e  

f a c i e s  maps.  The p o s i t i o n s  o f  a x e s  a r e  r e p r e s e n t a t i v e  o f  t h e  

g ro u p  a s  a  w ho le  and a r e  n o t  i n t e n d e d  t o  c o i n c i d e  d i r e c t l y  

w i t h  a x e s  o f  i n d i v i d u a l  Simpson f o r m a t i o n s .

Most o f  t h e  e l e m e n t s  a r e  o b s e r v a b l e  on  maps o f  a l l  

t h e  f o r m a t i o n s  o f  t h e  S impson Group.  N o t a b l y ,  on t h e  o t h e r
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h a n d ,  t h e  Woodward and B l a i n e  a r c h e s  f i r s t  a p p e a r e d  w i t h  t h e  

d e p o s i t i o n  o f  McLish s e d i m e n t s ,  t h e  B l a i n e  a r c h  b e i n g  more 

p r o n o u n c e d .

The C e n t r a l  Oklahoma u p l i f t  i s  a  p e r s i s t e n t  f e a t u r e  

w h ich  i s  c o n s i d e r e d  a n c e s t r a l  t o  t h e  p r e - A t o k a n  o r  l a t e  M is ­

s i s s i p p i a n  C e n t r a l  Oklahoma a r c h  (Lowman, 1933,  p. 3 2 ) .

The a x i a l  t r e n d  o f  t h e  Sem ino le  u p l i f t  d i f f e r s  from 

t h e  n o r t h e a s t - s o u t h w e s t w a r d  t r e n d  shown by Huffman (1959 ,  p.  

2 5 4 3 ) .  N e v e r t h e l e s s ,  t h e  f e a t u r e ,  a l t h o u g h  s m a l l e r  t h a n  i t s  

P e n n s y l v a n i a n  c o u n t e r p a r t ,  i s  c o n s i d e r e d  t o  be t h e  same.

The Simpson b a s i n ,  o f  c o u r s e ,  i s  t h e  most  o u t s t a n d i n g  

t e c t o n i c  f e a t u r e .  C o n c e i v a b l y  a m i o g e o s y n c l i n a l  a t t e n u a t i o n  

o f  t h e  O u a c h i t a  g e o s y n c l i n e ,  t h e  b a s i n  fo rm s  a  n a r r o w  l i n e a r  

d e p o s i t i o n a l  t r o u g h  w h ich  i s  a s y m m e t r i c a l l y  d i s p o s e d  b e tw ee n  

t h e  T exas  a r c h  t o  t h e  s o u t h w e s t  and t h e  C h a u ta u q u a  a r c h  t o  

t h e  n o r t h e a s t .  C o m p os i te  t h i c k n e s s e s  o f  Simpson r o c k  i n d i ­

c a t e  t h e  d e p o c e n t e r  t o  be i n  M a r s h a l l  County  and i n  t h e  p r e s ­

e n t  v i c i n i t y  o f  t h e  A r b u c k le  M o u n ta in s .  At l e a s t  t h r e e  s u b ­

s i d i a r y  embayments e x t e n d e d  from t h e  b a s i n ,  o n l y  one o f  w hich  

(S impson embayment)  i s  n o t  r e f l e c t e d  on maps o f  a l l  t h e  

f o r m a t i o n s .

The Ozark u p l i f t  p r o f o u n d l y  a f f e c t e d  s u b s u r f a c e  d i s ­

t r i b u t i o n  o f  t h e  T u l i p  C reek  and Bromide F o r m a t i o n s  i n  e a s t e r n
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Oklahoma. F u r t h e r  r e s e a r c h  w i l l  r e v e a l  w ha t  e f f e c t ,  i f  a n y ,  

t h i s  t e c t o n i s m  r e f l e c t e d  on e q u i v a l e n t  r o c k s  w i t h i n  t h e  Oua­

c h i t a  g e o s y n c l i n e .



CHAPTER VI 

GEOLOGIC HISTORY

The Simpson b a s i n ,  w h ich  i s  o f t e n  r e f e r r e d  t o  a s  t h e  

Oklahoma b a s i n  o r  A r b u c k le  g e o s y n c l i n e ,  h ad  i t s  i n c e p t i o n  

w i t h  downwarp ing  o f  t h e  b a sem e n t  com plex  t o  form a  n a r r o w ,  

l i n e a r  d e p o s i t i o n a l  b e l t  i n  L a te  C am br ian  t im e .  F o l l o w i n g  

d e p o s i t i o n  o f  t h e  Reagan s a n d s t o n e  ( C r o i x i a n )  and  a p p r o x i ­

m a t e l y  7 ,0 0 0  f e e t  o f  A r b u c k le  c a r b o n a t e s  ( C a m b r o - O r d o v i c i a n ) , 

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

d r a w a l  o f  t h e  C an ad ian  s e a  p ro d u c e d  a  w i d e s p r e a d  i r r e g u l a r  

s u r f a c e  o f  u n c o n f o r m i t y  t h r o u g h o u t  t h e  e n t i r e  M i d - C o n t i n e n t  

r e g i o n .

T h u s ,  a  s i g n i f i c a n t  u n c o n f o r m i t y  s e p a r a t e s  A r b u c k le  

r o c k s  f rom  b a s a l  Simpson J o i n s  s e d i m e n t s ,  w h ich  w e re  d e p o s ­

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

Chazyan t i m e .  D e p o s i t i o n a l  c o n d i t i o n s  d i f f e r e d  l i t t l e  f rom 

t h o s e  t h a t  e x i s t e d  d u r i n g  A r b u c k le  d e p o s i t i o n .  A bundan t  c a l ­

cium c a r b o n a t e  was p r e c i p i t a t e d  f rom t h e  a r e a l l y  r e s t r i c t e d
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s e a ,  and c l a y s  w ere  c a r r i e d  i n t o  t h e  s i t e  o f  t h i c k e s t  accumu­

l a t i o n .  D o lo m i te s  w ere  p r o b a b l y  b e in g  fo rm ed  p e n econ tem p o-  

r a n e o u s l y  a ro u n d  t h e  p e r i p h e r a l  s h e l f  a r e a s .  D i s j o i n e d  from 

t h e  Simpson b a s i n  p r o p e r ,  y o u n g e r  J o i n s  m a g n e s ia n  c a r b o n a t e s ,  

d i l u t e d  w i t h  an i n f l u x  o f  c o a r s e  e l a s t i c s  ( s a n d s )  f rom t h e  

n o r t h e a s t ,  were  b e in g  d e p o s i t e d  i n  e a s t - c e n t r a l  Oklahoma.

F u r t h e r  and more p ro n o u n ce d  s u b s i d e n c e  o f  t h e  b a s i n  

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

Chazyan p e r m i t t e d  t h e  a d v e n t  o f  v a s t  q u a n t i t i e s  o f  e l a s t i c s  

i n t o  Oklahoma. S a n d s ,  c o n s t i t u t i n g  t h e  b a s a l  s a n d s t o n e  o f  

t h e  O i l  Creek  F o r m a t i o n ,  w ere  i n t r o d u c e d  f rom  t h e  e a s t  and 

became l i m i t e d  i n  d i s t r i b u t i o n  by marked d i s s i p a t i o n  and 

f a c i e s  change  t o  c l a y s  and c a l c a r e o u s  s e d i m e n t s  o f  t h e  b a s i n  

an d  by o n l a p  n o r t h w e s t w a r d  upon  A r b u c k le  s t r a t a .  The s e a  

t r a n s g r e s s e d  l a t e r a l l y  from t h e  b a s i n ,  r e d i s t r i b u t i n g  some o f  

t h e  s a n d  t o  conform  t o  e x i s t i n g  s t r u c t u r a l  e l e m e n t s  on t h e  

s t a b l e  s h e l f .  Latpr- O i l  Creek s e d i m e n t a t i o n  on t h e  s h e l f  

was c h a r a c t e r i z e d  by d e p o s i t i o n  o f  f i n e  d e t r i t a l  m a t e r i a l s  

a nd  e r r a t i c  i n t e r c a l a t i o n s  o f  c o a r s e r  e l a s t i c s .  The s u p p l y  

o f  c l a y  was s u f f i c i e n t l y  a b u n d a n t  t o  p r e v e n t  a p p r e c i a b l e  a c ­

c u m u l a t i o n  o f  c a r b o n a t e s .

N e i t h e r  t h e  Texas  a r c h  n o r  t h e  p r o x i m a l  c r a t o n  c o n ­

t r i b u t e d  s i g n i f i c a n t  amounts  o f  s a n d  t o  t h e  Simpson b a s i n  o r
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s h e l f .  As i s  t r u e  f o r  t h e  Simpson Group a s  a  w h o le ,  s a n d s  

e n t e r e d  Oklahoma from t h e  e a s t  and n o r t h e a s t ,  h a v i n g  been  

d e r i v e d  u l t i m a t e l y  from t h e  C an ad ian  S h i e l d .  Dake (1921)  

p o s t u l a t e d  t h e  C a n ad ian  S h i e l d  a s  t h e  s o u r c e  t e r r a n e  f o r  

Simpson e l a s t i c s ,  and D a p p le s  (1955 ,  p .  465)  h a s  h y p o t h e s i z e d  

s a n d  t r a n s p o r t i n g  c u r r e n t s  t o  have  e m an a ted  from t h a t  r e g i o n .

F r e q u e n t  r e f e r e n c e s  t o  an e o l i a n  o r i g i n  f o r  Simpson 

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

" g o I f b a l l "  g r a i n s  and  a s  t h e  o n l y  means by w h ich  t h e  s a n d s  

c o u ld  be t r a n s p o r t e d  so  f a r ,  a r e  s p e c u l a t i v e .  Mankin ( p e r ­

s o n a l  c o m m u n ic a t io n ,  1963) p o i n t e d  o u t  t h a t  p é t r o g r a p h i e  

a n a l y s e s  o f  Simpson s a n d s t o n e s ,  and  o t h e r  s a n d s t o n e s  d i s p l a y ­

i n g  f r o s t e d  g r a i n s ,  r e v e a l e d  i n c i p i e n t  q u a r t z  o v e r g r o w t h s  t o  

be  t h e  c h i e f  f a c t o r  i n  i n d u c i n g  t h e  " f r o s t e d "  a p p e a r a n c e .  

T h u s ,  s o u th w e s tw a r d - m o v in g  l o n g s h o r e  c u r r e n t s ,  a l t h o u g h  some­

what  c o n j e c t u r a l ,  do p r o v i d e  a n  a l t e r n a t e  and  more p l a u s i b l e  

e x p l a n a t i o n  a s  t o  mode o f  t r a n s p o r t  o f  t h e s e  Simpson s a n d s .  

R e g r e s s i o n  o f  t h e  Chazyan s e a  p e r m i t t e d  r e m o v a l  o f  a  r e l a ­

t i v e l y  t h i n  s e q u e n c e  o f  u p p e r  O i l  C reek  beds  from t h e  d e p o ­

s i t i o n a l  p e r i p h e r y  i n  n o r t h e r n  Oklahoma and  s o u t h e r n  K a n sa s .  

T h e re  i s  l i t t l e  s u b s u r f a c e  e v i d e n c e  t o  s u b s t a n t i a t e  a p p r e ­

c i a b l e  e r o s i o n  o f  t h e  e n t i r e  O i l  C reek  F o r m a t i o n ;  d e p o s i t i o n  

i n  t h e  s l o w l y  s u b s i d i n g  Simpson b a s i n  was e s s e n t i a l l y
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c o n t i n u o u s .  A m arked  f a u n a l  h i a t u s  o b s e r v e d  by H a r r i s  

(1957 ,  p .  102) i n  t h e  A r b u c k le  M oun ta ins  may a t t e s t  t o  l o c a l  

a n c e s t r a l  t e c t o n i s m  i n  t h a t  a r e a .  D eck e r  and  M e r r i t t  (1 9 31 ,  

p .  22 ) a l s o  p r e s e n t e d  e v i d e n c e  f o r  e r o s i o n a l  c o n t a c t  w i t h  

o v e r l y i n g  M cL ish .

Renewed t r a n s g r e s s i o n  o f  t h e  Simpson s e a  i n  e a r l y  

Black  R i v e r a n  t im e  and a f r e s h  s u p p l y  o f  s a n d  d i r e c t l y  f rom  

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

o f  t h e  Chazyan s e a .  Sands w e re  r e s t r i c t e d  a t  t h e  n o r t h e a s t e r n  

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

ence  p r e v a i l e d  n o r t h w a r d  o v e r  t h e  e n t i r e  s h e l f .  P o s i t i v e  

movement o f  t h e  Woodward a r c h  i n  w e s t e r n  Oklahoma i n d u c e d  

t h i n n i n g  by d i f f e r e n t i a l  c o m p a c t i o n ,  and  t h e  C e n t r a l  Oklahoma 

a r c h  a c t e d  a s  an o b s t r u c t i o n  w h ich  may h a v e  d e c r e a s e d  t h e  

l o n g s h o r e  c u r r e n t  e n e r g y ,  t h e r e b y  p r e v e n t i n g  s a n d s  f rom  mov­

i n g  i n t o  t h e  b a s i n  p r o p e r .  R e p e t i t i v e  m in o r  f l u c t u a t i o n s  i n  

s e a  l e v e l  c a u se d  t h e  d e p o s i t i o n  o f  l i m e s t o n e s ,  d o l o m i t e s ,  and 

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

T u l i p  C reek  s e d i m e n t s  were  d e p o s i t e d  i n  much t h e  

same f a s h i o n ,  a l t h o u g h  t h e i r  a r e a l  d i s t r i b u t i o n  was l i m i t e d  

by a d i m i n i s h i n g ,  y e t  t r a n s g r e s s i n g ,  s e a .  P o s i t i v e  movement 

o f  t h e  Sem ino le  u p l i f t  d i v e r t e d  t h e  b a s a l  t r a n s g r e s s i v e  s a n d  

s o u th w a r d  t h r o u g h  P o n t o t o c  C o u n ty ,  w h e re  t r a n s p o r t i n g  power
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was s u f f i c i e n t  t o  t r a n s p o r t  a wedge o f  s a n d  i n t o  t h e  s o u t h ­

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

upon t h e  w e s t e r n  f l a n k  o f  t h e  u p l i f t .  Upper T u l i p  Creek  

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

W hile  l a t e r  s t a g e s  o f  T u l i p  Creek  d e p o s i t i o n  c o n t i n ­

u ed  i n  t h e  b a s i n  and o v e r  a m a jo r  p o r t i o n  o f  t h e  w e s t e r n  

s h e l f ,  a  m a j o r  p u l s a t i o n  o f  t h e  Ozark u p l i f t  c a u s e d  t h e  e n t i r e  

s e q u e n c e  o f  T u l i p  Creek  s e d i m e n t s  t o  be e r o d e d  from e a s t e r n  

Oklahoma and  t o  be r e d e p o s i t e d  i n  t h e  Bromide s e a .

W ith  w i d e s p r e a d  i n u n d a t i o n  o f  a l m o s t  t h e  e n t i r e  r e ­

g i o n  i n  l a t e  B lack  R i v e r a n  t i m e ,  v a s t  q u a n t i t i e s  o f  s a n d  w ere  

d e r i v e d  and  compounded f rom t h e  e x p o sed  McLish s u r f a c e  i n  

n o r t h e r n  Oklahoma, from t h e  T u l i p  Creek  s t r a t a  o f  e a s t e r n  

Oklahoma, and  u n d o u b t e d l y  from an  e l u s i v e  t e r r a n e  i n  t h e  

n o r t h - c e n t r a l  p a r t  o f  t h e  U n i t e d  S t a t e s ,  t o  form t h e  t h i c k ,  

m a s s iv e  s a n d s t o n e s  o f  t h e  lo w e r  Bromide F o r m a t i o n .  The s a n d s  

s p r e a d  e s s e n t i a l l y  e v e r y w h e r e  o v e r  t h e  b a s i n  e x c e p t  t h e  

s o u t h e a s t e r n  p a r t  and  upon  t h e  s o u t h e r n  s h e l f .

The B l a i n e  a r c h  became p ro n o u n c e d  f o r  t h e  f i r s t  t im e  

a s  a d i s t i n c t  e le m e n t  s e p a r a t i n g  t h e  Grady embayment from t h e  

newly  fo rm ed  Simpson embayment. A d o l o m i t e  f a c i e s  o f  low er  

Bromide s a n d s  formed a t  t h e  c o n j u n c t i o n  o f  t h e s e  a r c h e s  i n  

n o r t h w e s t e r n  Oklahoma.
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The l a s t  s t a g e s  o f  B lack  R i v e r a n  d e p o s i t i o n  w ere  

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

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

o f  t h e  u p p e r  Bromide F o r m a t i o n .  M i ld  e p e i r o g e n i c  u p l i f t  

a c c o m p a n ie d  by w i t h d r a w a l  o f  t h e  s e a  i n t o  t h e  d e e p e s t  p a r t  o f  

t h e  b a s i n  o r  i n t o  t h e  O u a c h i t a  g e o s y n c l i n e  e x p o s e d  t h e  r e g i o n  

t o  a b r i e f  i n t e r v a l  o f  e r o s i o n  and  t r u n c a t i o n .  I n  e a s t e r n  

Oklahoma, e i t h e r  renew ed  a c t i v i t y  o f  t h e  Ozark  u p l i f t  i n d u c e d  

e r o s i o n  o f  e x i s t e n t  Bromide s t r a t a ,  o r  t h e  a r e a  r e m a in e d  h i g h ,  

t h u s  p r e v e n t i n g  t h e i r  d e p o s i t i o n .

The d e p o s i t i o n a l  e n v i r o n m e n t  u n d e r  w h ic h  t h e  C o r b i n  

Ranch F o r m a t io n  was form ed was r a d i c a l l y  d i f f e r e n t  f rom  t h a t  

o f  o l d e r  Simpson u n i t s .  Whereas m os t  o f  t h e  o l d e r  f o r m a t i o n s  

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

s t a b l e  c o n d i t i o n s  (acco m p an ied  by o s c i l l a t i o n  on t h e  s h e l f  

and  by m i ld  s u b s i d e n c e  o f  t h e  d e p o s i t i o n a l  t r o u g h ) , t h e  e a r l y  

T r e n t o n  (C o rb in  Ranch) s e d i m e n t  was a  m i c r o c r y s t a l l i n e  c a l ­

c a r e o u s  ooze  w h ich  p r o b a b l y  was d e p o s i t e d  r a p i d l y  a s  a  r e s u l t  

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

w a t e r s .  The p e r s i s t e n t  l i t h o g r a p h i c  c h a r a c t e r i s t i c  so  t y p i ­

c a l  o f  t h e  f o r m a t i o n  a t t e s t s  t o  a  p e r s i s t e n t  d e p o s i t i o n a l  

e n v i r o n m e n t  t h a t  p r e v a i l e d  t h r o u g h o u t  i t s  e x t e n t .

A b r i e f  c e s s a t i o n  o f  t h e  Ozark  u p l i f t  a l l o w e d  t h e
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e a r l y  T r e n t o n  s e a  to  i n u n d a t e  t h e  r e g i o n .  The S e m in o le  u p ­

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

b o th  w e re  p o s i t i v e ,  c a u s i n g  t h e r e o n  e x t e n s i v e  t h i n n i n g  and 

d o l o m i t i z a t i o n  o f  t h e  l i m e s t o n e .  The t o t a l  l a c k  o f  d o l o m i t e s  

s u r r o u n d i n g  t h e  z e r o  l i m i t  o f  t h e  C o r b i n  Ranch i n  t h e  A r b u c k le  

M oun ta in  r e g i o n  o r  i n  t h e  v i c i n i t y  o f  n o r t h e r n  J e f f e r s o n  

County i s  e v i d e n c e  t h a t  m in o r  movement o c c u r r e d  i n  t h e s e  

a r e a s  a f t e r  t h e  c a r b o n a t e  s e d i m e n t s  h a d  been  i n d u r a t e d .



CHAPTER V I I  

CONCLUSIONS

The J o i n s ,  O i l  C re e k ,  M cLish ,  T u l i p  C re e k ,  Bromide 

and  C o r b in  Ranch F o r m a t io n s  o f  t h e  Simpson Group w e re  c o r r e ­

l a t e d  t h r o u g h o u t  t h e  s u b s u r f a c e  o f  Oklahoma i n  o r d e r  t o  (1 )  

e s t a b l i s h  f o r m a t i o n a l  e q u i v a l e n t s  b e tw een  m easu re d  s u r f a c e  

s e c t i o n s  i n  t h e  A r b u c k le  and s o u t h w e s t e r n  Ozark M o un ta in  r e ­

g i o n s ,  (2 ) d e t e r m i n e  e r o s i o n a l  o r  d e p o s i t i o n a l  l i m i t s  o f  

e ac h  o f  t h e  f o r m a t i o n s ,  (3) i l l u s t r a t e  s u s p e c t e d  e x i s t i n g  

i n t e r f o r m a t i o n a l  r e g i o n a l  d i s c o n f o r m i t i e s , and (4) p r o v i d e  

b a s i c  o p e r a t i o n a l  u n i t s  from w h ic h  t h i c k n e s s  and  g r o s s  l i t h ­

o l o g i e  d a t a  c o u ld  be d e r i v e d  q u a n t i t a t i v e l y  f o r  c o n s t r u c t i o n  

o f  a s e r i e s  o f  i s o p a c h  and f a c i e s  maps.

A s e c o n d ,  b u t  no l e s s  i m p o r t a n t ,  p u r p o s e  o f  t h i s  

s t u d y  was t o  a d v a n c e  a  t e c h n i q u e  o f  l i t h o f a c i e s  e x p r e s s i o n  

b a s e d  on t h e  d i s t a n c e - f u n c t i o n  m ethod .  C o n c e iv ed  by P e l t o  

(1954)  a s  a means o f  mapping  m u l t i c o m p o n e n t  s y s te m s  a l t e r n a ­

t i v e  t o  m ethods  d e v i s e d  by Krumbein  and S l o s s  (1 9 5 1 ) ,  t h e
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d i s t a n c e - f u n c t i o n  t e c h n i q u e  h a s  n o t  been  u t i l i z e d  h e r e t o f o r e  

i n  p r a c t i c a l  a p p l i c a t i o n .  S i m p l i c i t y  i n  map d e s i g n ,  compared 

w i t h  c o r r e s p o n d i n g  c o m p o s i t e  maps b a s e d  on p e r c e n t a g e s  and 

r a t i o s ,  and  t h e  p r o v i s i o n  o f  r e l a t i v e  p r o p o r t i o n s  o f  s p e c i f i c  

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

a b l e  mapping t o o l .

A t o t a l  o f  446 e l e c t r i c  l o g s  (226 s u p p o r t e d  by sam ple  

l o g s )  and 11 m easu red  o u t c r o p  s e c t i o n s  w ere  u s e d  a s  a  b a s i s  

o f  c o n t r o l  f o r  t h e  maps and c o r r e l a t i o n  d i a g r a m  o f  t h i s  t h e ­

s i s .  The w r i t e r  p e r s o n a l l y  exam ined  s a m p le s  and c o r e s  o f  

s e v e r a l  w e l l s ,  r e v i e w e d  numerous u n p u b l i s h e d  c o r e  a n a l y s e s ,  

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

c h a r a c t e r i s t i c s  o f  t h e  u n i t s .  D a ta  f o r  t h e  f a c i e s  and i s o ­

pach  maps w ere  d e r i v e d  q u a n t i t a t i v e l y  by c a l c u l a t i n g  t h i c k ­

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

f o r m a t i o n .  A v a s t  amount o f  d a t a  n e c e s s i t a t e d  t h e  u s e  o f  an 

e l e c t r o n i c  co m pu te r  f o r  c a l c u l a t i o n s  o f  c l a s s i f y i n g - f u n c t i o n s  

and d i s t a n c e - f u n c t i o n s .

D e t a i l e d  s u b s u r f a c e  c o r r e l a t i o n  and f a u n a l  e v i d e n c e  

s u b s t a n t i a t e  t h e  t h e s i s  t h a t  t h e  t h i n  lo w e r  T y n e r - B u r g e n  s e ­

q u e n c e  c r o p p i n g  o u t  on  t h e  s o u t h w e s t e r n  f l a n k  o f  t h e  Ozark 

u p l i f t  i s  e q u i v a l e n t  t o  a t  l e a s t  t h e  lo w e r  p a r t  o f  t h e  t h i c k  

O i l  Creek  F o r m a t io n  o f  t h e  A r b u c k le  r e g i o n .  The m id d l e  T yner
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s h a l e  i s  c o n s i d e r e d  by t h e  w r i t e r  t o  be M cLish ,  and t h e  u p p e r  

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

r e l a t e d  c o n j u n c t i v e l y  w i t h  t h e  C o rb in  Ranch F o r m a t i o n .  A 

d i s t i n c t  b re a k  i n  s e d i m e n t a t i o n  be tw een  t h e  u p p e r  and  m id d l e  

T y n e r  beds  r e p r e s e n t s  a s i g n i f i c a n t  h i a t u s  d u r i n g  w h ich  t im e  

T u l i p  Creek  and Bromide  s t r a t a  w ere  e r o d e d  f rom  t h e  Ozark a r e a .

The Simpson Group c o n t a i n s  many i n t e r f o r m a t i o n a l  u n ­

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

m a g n i t u d e .  I n t r a f o r m a t i o n a l  d i s c o n t i n u i t y  on a l e s s e r  s c a l e  

i s  s u s p e c t e d  b u t  n o t  c o n f i r m e d .  The J o i n s  and  T u l i p  Creek  

F o r m a t i o n s  a r e  l i m i t e d  e s s e n t i a l l y  t o  t h e  s o u t h e r n  h a l f  o f  

Oklahoma a s  a r e s u l t  o f  n o n - d e p o s i t i o n .  The T u l i p  Creek  and  

s u p e r j a c e n t  Bromide F o r m a t io n  a r e  a b s e n t  f rom e a s t e r n  O k l a ­

homa due t o  e r o s i o n  from t h e  Ozark  u p l i f t  i n  B la c k  R i v e r a n  

t i m e .  The a b s e n c e  o f  t h e  C o r b i n  Ranch F o r m a t i o n  below V i o l a  

s t r a t a  i n  t h e  A r b u c k le  and e a s t e r n  W i c h i t a  M o u n ta in s  i s  e v i ­

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

i n  p o s t - e a r l y  T r e n t o n  t im e .

I n f o r m a t i o n  g a i n e d  f rom  c o r r e l a t i o n s  and  computed 

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

f a c i e s  maps o f  S impson f o r m a t i o n s  c o v e r i n g  t h e  e n t i r e  s t a t e .  

A n a l y s i s  o f  t h e  r e s u l t a n t  maps r e v e a l e d  (1)  t h e  i n g r e s s  o f  

Simpson d e t r i t u s  ( s a n d )  i n t o  Oklahoma t o  be e s s e n t i a l l y  f rom
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t h e  e a s t  and n o r t h e a s t ,  (2 ) t h e  p r e s e n c e  o f  s e v e r a l  n e g a t i v e  

and p o s i t i v e  t e c t o n i c  e l e m e n t s ,  h e r e t o f o r e  u n r e c o g n i z e d ,  

r e p r e s e n t i n g  i n c i p i e n t  d e v e lo p m e n t  o f  p r o m in e n t  P e n n s y l v a n i a n  

f e a t u r e s ,  (3)  t h e  e x i s t e n c e  o f  p r o m in e n t  Simpson s t r u c t u r a l  

e l e m e n t s ,  p r e v i o u s l y  unmapped, a s  m a n i f e s t e d  by i s o p a c h s  and 

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

w r i t e r  h e r e i n  i n t r o d u c e s  t h e  names Woodward a r c h , B l a i n e  a r c h , 

S impson embayment , and Grady embayment f o r  Simpson e l e m e n t s  

r e v e a l e d  i n  t h e  m a p s ) ,  and (4) e v i d e n c e  f o r  o b s t r u c t i o n s  

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

a n d ,  h e n c e ,  t h e  r e s t r i c t i o n  o f  c o a r s e  e l a s t i c s  e s s e n t i a l l y  

t o  n o r t h e r n  and  n o r t h e a s t e r n  s h e l f  e n v i r o n s .

I n  summary,  t h e  f o l l o w i n g  c o n t r i b u t i o n s  t o  a b e t t e r  

u n d e r s t a n d i n g  o f  Simpson s t r a t i g r a p h y  e v o lv e d  from t h i s  s tu d y :

1. More p r e c i s e  c o r r e l a t i o n  b e tw een  Simpson r o c k s  
o f  t h e  Ozark and  A r b u c k le  M o u n ta in s .

2 .  S u b s u r f a c e  c o r r e l a t i o n  o f  Simpson f o r m a t i o n s  
t h r o u g h o u t  t h e  s t a t e .

3. L i m i t s  o f  o n l a p  and t r u n c a t i o n  o f  t h e  i n d i v i d u a l  
Simpson f o r m a t i o n s .

4 .  Use o f  l i t h o f a c i e s  maps f o r  i n d i v i d u a l  Simpson 
f o r m a t i o n s .

5. A p p l i c a t i o n  o f  t h e  d i s t a n c e - f u n c t i o n  p r i n c i p l e  
t o  l i t h o f a c i e s  s t u d i e s .

6 . D e t e r m i n a t i o n  o f  p r o b a b l e  s o u r c e  a r e a s  f o r  
Simpson s e d i m e n t s .
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7. E s t a b l i s h m e n t  o f  t e c t o n i c  e l e m e n t s  i n d i g e n o u s  
t o  t h e  S im pson.

8 . E v id e n ce  o f  a n c e s t r a l  a c t i v i t y  o f  numerous 
p r o m in e n t  P e n n s y l v a n i a n  f e a t u r e s .

O b s e r v a t i o n  o f  t e c t o n i c  e l e m e n t s  and t h e i r  r e l a t i o n ­

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

a s p e c t s  i n  g e n e r a l ,  a r e  o f  p a ram o u n t  im p o r t a n c e  t o  t h e  p e t r o ­

leum g e o l o g i s t .  C u r s o r y  e x a m i n a t i o n  o f  r e g i o n a l  c o n d i t i o n s  

u n d e r  w h ic h  p e t r o l e u m  a c c u m u l a t e d  i n  Simpson r e s e r v o i r s  i n d i ­

c a t e s  t h a t  s i m i l a r  e n v i r o n m e n t s  e l s e w h e r e  d e s e r v e  a t t e n t i o n .

I t  i s  hop ed  t h a t  t h i s  s t u d y  p r o v i d e s  a b a c k g ro u n d  f o r  f u r t h e r  

d e t a i l e d  e x p l o r a t i o n  o f  Simpson r o c k s .

P e r h a p s  ev en  more i m p o r t a n t  t h a n  t h e  b a s i c  i n f o r m a ­

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

s t i m u l a t e  i n t e r e s t  i n  r e g i o n a l  s t u d i e s .  C e r t a i n l y  i t  i s  h op e d  

t h a t  s i m i l a r  s t u d i e s  be made f o r  o t h e r  e c o n o m i c a l l y  i m p o r t a n t  

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

o f  i s o p a c h  and f a c i e s ,  u t i l i z e d  i n  c o n j u n c t i o n  w i t h  s t a n d a r d  

e x p l o r a t o r y  m e th o d s ,  a p p l i c a t i o n  o f  d i s t a n c e - f u n c t i o n  t o  map­

p i n g  p r o c e d u r e ,  and  u t i l i z a t i o n  o f  e l e c t r o n i c  c o m p u te r s  t o  

p r o c e s s  v a s t  amounts  o f  d a t a  a r e  v a l u a b l e  t o o l s  w h ic h  t h e  o i l  

i n d u s t r y  c a n n o t  a f f o r d  t o  i g n o r e .
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APPENDIX I

LIST OF MEASURED OUTCROP SECTIONS 
USED IN THIS STUDY

S e c t i o n  Name

Highway 77,
A r b u c k le  A n t i c l i n e  

C r i n e r  H i l l s ,  N o r th

L o c a t i o n  
Sec .  Twp. R g e ,

C a r t e r  County

25
15

2S
5S

IE
IE

R e f e r e n c e

H a r r i s ,  1957 
D e c k e r ,  I 9 4 I

Q u a l l s  Dome

I l l i n o i s  R i v e r  
(T a h le q u a h )

B e l t o n  A n t i c l i n e ,

C he rokee  County  

35 15N 21E

2 17N 22E

J o h n s t o n  County

Huffman,  e t  a l . ,  
1958

Cram, 1930

N o r t h e a s t 9 ,  10 2S 7E Ham, 1955
Sycamore Creek 27 3S 4E Ham, 1955
M i l l  Creek R e s e r v o i r 3 1 ,  32 3S 5E Womack, 1956

Murray County

Lake C l a s s e n 24 IS IE Dunham, 1951
West S p r i n g  Creek 6 2S IW H a r r i s ,  1957
M i l l  Creek S y n c l i n e 32 IS 2E Ham, 1955

P o n t o t o c County

Hunton  A n t i c l i n e ,
N o r t h e a s t 12 IN 6E Ham, 1955
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APPENDIX I I

LIST OF CONTROL WELLS USED IN THIS STUDY

L o c a t i o n Sample
O p e r a t o r  and Well S e c . Twp. Rge. C o n t r o l

A l f a l f a County

Amerada No. 1 R e x r o a t 14 23N IIW X
Amerada No. 1 K in e r 11 23N 12W X
C o n t i n e n t a l  No. 1 M a l t b i e 8 28N 9W X
Ohio No. 1 P a r r 9 28N low X
Huber  Corp .  No. 1 Maxwell 17 28N 12W X
Huber  Corp .  No. 1 Smith 22 29N lOW X
C o n t i n e n t a l  No. 1 H i l l 23 29N IIW X

Atoka County

Texas No. 1 P r i c e 19 2S 9E X
T exas  E a s t e r n  & A nderson  P r i c h a r d

No. 1 Lewis 31 2S H E X
Amerada No. 1 Ridgeway 24 3S 9E X

B eaver County

G u l f  No. 1 R a t z l a f f 9 3N 21ECM X
P h i l l i p s  No. 1 B lakem ore 36 4N 20ECM
S i n c l a i r  No. 1 Barby 21 4N 26ECM X
Pure  No. 1 A l b e r t 16 5N 26ECM X

Beckham County

E. L. Boyd No. 1 Bohannon 32 8N 21W
G u l f  No. 1 Lam Day 12 8N 22W
P u re  No. 1 T a u te 34 ION 25W X
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B l a i n e  County 

S i g n a l  O i l  No. 1 N o r r i s  17 19N lOW

Bryan  County 

H oneym an-N at ' 1 .  Coop. No. 1
Townsend 30 5S 8E

Caddo County

Texas  No. 1 Y e l low  F i s h 20 5N IIW
Mack O i l  No. 1 S c h u rc h 3 5N 12W
W. C. J a c k s o n  No. 1 H. R. Bacek 28 5N 12W
S i n c l a i r - P r a i r i e  O i l  No. 1 German 1 6N 13W
S h e l l  No. 1 T o f p i 34 7N 13W
D enver  P ro d .  & R e f i n i n g  No. 1

S c ho o l  Land 16 ION 9W

C a n a d ia n  County

S i n c l a i r  e t  a l .  No. 1 Hutchemon
U n i t 14 12N 7W

C i t i e s  S e r v i c e  No. 1 P o r t e r  "B" 5 12N 8W
S o u t h e r n  Union G a t h e r i n g  No. 1

Schumacher 22 13N 7W

C a r t e r  County

P u re  No. 1 Noble 35 3S IE
P u r e  No. 1 D i l l a r d 6 3S 2E
F a i n - P o r t e r  D r l g .  No. 1 Coleman 18 3S 2W
F r a n k f o r t  O i l  No. 1 Royal 9 5S IE
T. H. McCasland No. 1 McClure 15 5S IE
T exas  No. 1 George 17 5S IE
F r a n k f o r t  O i l  No. 1 Simmons 17 5S 2W
S i n c l a i r - P r a i r i e - P a s o t e x  No. 1

R. S. Bond 33 5S 2W

X
X
X

X
X

X
X
X
X
X
X
X
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Cherokee County

S h e l l  No. 1 Owens 25 16N 19E X

C im arron County

Ohio No. 1 P e r k i n s 24 IN 6ECM X
Texas No. 1 Y o u t s 1 e r 23 IN 9ECM X
G u l f  No. 1 Cox 35 2N 8ECM X
S h e l l  No. 1 Moore 15 3N 3ECM X
C i t i e s  S e r v i c e  No. 1-B Moore 22 4N 3ECM X
S t a n o l i n d  No. 1 B u r to n 28 3N 6ECM
Texas No. 1 Pugh 34 3N 9ECM
S h e l l  No. 1 S t a t e 23 4N 2ECM
Sun No. 1 S t a t e 33 5N lECM
Ohio No. 1 S c h o o l  Land 33 6N 2ECM X
Sun No. 1 S t a t e 24 6N 3ECM X

C l e v e l a n d County

K. A. E l l i s o n  No. 1 F r o n t e n i e r 12 7N 2W
Brown e t  a l .  No. 3 R o b e r t s 15 8N IE
Pan A m erican  No. 1 S t o u t 20 8N IW X
P e t r o l e u m ,  I n c .  No. 1 T u l l i u s 16 8N 2W X
A n d e r s o n - P r i c h a r d  No. 1 A l l i s o n

U n i t 27 8N 2W X
C. B. W righ tsm an  No. 1 L eM as te r 3 9N IW
J .  D. W r a t h e r s  e t  a l .  No. 1 McCoy 13 9N IW
S i n c l a i r  No. 1 Rose 21 9N 3W X
P a r r i s h  & R e y n o ld s  No. 1 L i t t l e 22 ION IW X
Lone S t a r  P r o d .  Co. No. 1

R ey n o ld s  "A" 6 ION 2W

Coal  County

R o c k h i l l  O i l  No. 1 F a n n in g 35 IN 8E X
A n d e r s o n - P r i n c h a r d  No. 2 Cook 15 IN H E
G ibso n  No. 1 Thomas 10 IS 9E X
S t a n o l i n d - A m e r a d a  No. B-1 C ush ing

R o y a l t y 22 3N 9E X
A t l a n t i c  R e f i n i n g  Co. No. 1 Cody 25 3N 9E
Ohio No. 1 J o n e s 35 3N H E
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Comanche County

Dixon D r l g .  No. 1 O t ip po b y  
T i d e w a t e r  No. 1 Myers 
Texas  No. 1 J .  C. R o b e r t s  
D. H B o len  No. 1 P f e i f f e r

17 3N IIW
10 4N IIW X
30 4N IIW X
12 4N 12W

C o t to n  County

Jo h n s o n  & F l e s h e r  D r l g .  No. 1 
McCullough 

J o h n s o n  & R u s s e l l  No. 1 A. F. 
Holmes

17

20

4S 13W 

2S 13W

C r a i g  Coungy

E. A. N o r th  No. 1 H a r r i s 15 24N 19E
J .  C. S t a r r  No. 1 H i l l 29 25N 20E
J .  C. S t a r r  No. 1 Cass 32 25N 21E
F r a n k f o r t  O i l  No. 1 Van A u s d e l 31 28N 20E
C i t y  o f  Welch 29 28N 21E
Empire  Gas & F u e l No. 1 S i e g e l 34 29N 19E

Creek County

Hoxsey O i l  No. 5 Abraham 
M i d - C o n t in e n t  P e t r .  No. 1

14 14N 8E

E s t a t e s  Land Co. 19 16N 7E
Texas  No. 1 Wickham 19 16N 8E
Kewanee No. 1 Vaughn 
S i n c l a i r  O i l  & Gas Co. No. 5

4 16N 9E

Fee 209 24 17N 7E
P. B. J a c k s o n  No. 2 Carmen 25 17N 9E
C e n t r a l  Commercial  No. 3 Hay 10 17N lOE
G u l f  No. 1 B e r r y h i l l 17 17N 12E
M e i s s n e r  & Sh a rp  No. 1 J o h n s o n 22 18N 9E
M ik e l  D r l g .  No. 1 B u rg e ss 25 18N lOE
L e a d e r  No. 1 Vernon 30 19N 8E
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C u ster  County

M agno l ia  No. 1 M i l l e r 22 15N 16W

D elaw are  County

(Unknown) No. 1 S t a r r 98 25N 24E
M 6c F O i l  No. 1 Ransom 18 20N 22E

E l l i s  County

S i n c l a i r  No. 1 B e r ry 14 24N 25W

G a r f i e l d  County

S t e p h e n s  P e t r o l e u m  No. 1 R i e s e r 7 20N 3W
F r a n k f o r t  & I n l a n d  O i l  No. 1

Sou thw ick 15 22N 4W
A t l a n t i c  No. 1 Kruse 19 22N 4W
Amerada No. 1 R o b e r t s 8 23N 3W
A. G. O l i p h a n t  No. 2 Hoover 2 24N 5W

G a r v in  County

Pan Am erican  No. 1 W i l l i a m s 17 IN 2W
Ohio No. 1 Burns 17 3N 2E
C i t i e s  S e r v i c e  No. 1 McCurley U n i t 19 3N IW
P h i l l i p s  No. 1 M arv in  "B" 22 3N 3W
K u b i t  6t P h i l l i p s  No. 1 Newbem 14 4N 2E
Champlin  R e f i n i n g  & B e l l  O i l

No. 1 Ray 31 4N 2E
C a r t e r  & Mandel  No. 1 M a s t e r s 23 4N 3E
C i t i e s  S e r v i c e  No. 1 W e a th e r f o r d 31 4N 2W
Texas  No. 1 T es sy  L in d say 6 4N 3W
C a l i f o r n i a  No. 2 R o l l e r 36 4N 3W
P h i l l i p s  No. 2 M a r t i n  Ranch 2 4N 4W

Grady County

M a g n o l ia  No. 1 D o u g h e r ty  & Welch 1 4N 5W

X
X

X
X
X
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S t a n o l i n d  No. I  B r i s c o e  U n i t 4 4N 5W X
C l e a r y  P e t r o l e u m  I n c .  No. 1

H i l l t o p 16 BN 5W X

G r a n t County

L. J .  H o r w i t z  No. 3 Bowling 31 26N 5W
S u n ra y  No. 1 Kent 21 26N BW X
C i t i e s  S e r v i c e  No. 2 P r a t t 6 2 BN 3W X
C i t i e s  S e r v i c e  No. 1 L e h r i n g 19 2 BN 3W X
T r i g g  D r l g .  No. 1 Boyer 34 2 BN 5W
G u l f  No. 1 R ix s e 9 2 BN 7W X
C o n t i n e n t a l  No. 1 Connery 32 2 BN BW X
T exas  No. 1 S hep h e rd 29 29N 4W
A t l a n t i c  No. 1 S h o f f n e r 34 29N 6W X
S i n c l a i r  No. 1 H e n d r ix s o n 17 29N BW

G r e e r County

B r i d w e l l  O i l  No. 1 Meadows 5 3N 22W
T .X .L .  No. 1 H e r ro n 23 4N 24W X

Harmon County

C a l i f o r n i a  No. 1 Wade 23 IN 25W X
B o l i n  O i l  No. 1 Cummins 23 2N 26W
C o n t i n e n t a l  No. 1 Durham 27 2N 26W X
Amerada No. 1 Moore 8 3N 25W X
C o n t i n e n t a l  No. 1 Den ton 27 3N 25W X

H a r p e r  County

C o n t i n e n t a l  No. 1 B e n to n 2 25N 22W
S unray  No. 1 K l i n g e r 12 25N 26W
P h i l l i p s  No. 1 S e e v e r s 6 27N 20W X
C o n t i n e n t a l  No. 1 Howard 15 27N 21W X
H a m i l t o n  B r o s .  No. 1-32  B e n n e t t  32 27N 21W X
S i n c l a i r  No. 1 Holcomb 7 2 BN 22W X
G u l f  No. 1 W hite  & Wood 24 2 BN 23W X
Deep Rock No. 1 Lamunyon 21 2 BN 24W X
S i n c l a i r  No. 1 Browning 26 29N 22W X
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H a s k e l l  County

S u p e r i o r  O i l  No. 73 -18  A l l r e d  
P h i l l i p s  No. 1 Abbie  
I .  T. I .  0 .  No. 1 B lake

18
31

3

BN 20E 
9N 20E 

ION 2 IE

X
X
X

Hughes County

S t a n o l i n d  No. 1 H a m il to n
Pan A m erican  & R. G. S c o t t  No. 1

33 4N 9E X

C a lv i n 8 5N IDE X
F l e e t  & S t a n o l i n d  No. 1 S k i n n e r 21 5N H E X
S e a b o a rd  O i l  No. 1 Gamble E s t a t e 18 6N 9E
P h i l l i p s  No. 1 H a n d l e r 1 6N 10 E X
P u re  No. 1 Rogers  e t  a l . 18 8N 12E X
Manahan O i l  No. 5 McGirt 1 9N 8E
Amerada No. 1 Adams E s t a t e 31 9N 9E
F. Thomas e t  a l .  No. 1 W. Jo h n s o n 1 9N H E

J a c k s o n  County

M i d - C o n t i n e n t  P e t r o l e u m  No. 1 Moon 31 IN 19W X
G u l f  No. 1 F o w le r 9 IN 20W
Sun No. 1 Hickman 19 IS 22W
O i l  S e r v i c e  No. 1 R u s s e l l 2 2N 21W X
Soh io  No. 1 G r i d e r 13 2N 21W
S t a n o l i n d  No. 1 Murray  "A" 33 2N 22W X
Sun No. 1 Perryman 21 3N 22W X
T i d e w a t e r  A sso c .  No. 1 Jo h n s o n 19 3N 23W X

J e f f e r s o n  County

P h i l l i p s  No. 1 P r i c e 21 3S 7W X
G u l f  No. 1 R ob inson 9 4S 6W X
L. 0 .  P u l l i a m  No. 1 S tone 21 4S 7W
W. H. Peckham e t  a l .  No. 1 S a n d e r s 10 4S 8W X
Davon O i l  & A t l a n t i c  No. 1 Payne 3 5S 6W
L a r i o  O i l  & Gas No. 1 Seay 34 5S 6W
L. 0 .  P u l l i a m  No. 1 S tone 6 5S 7W
G o f f  & L e e p e r  No. 1 Howard 23 5S 7W X
Texas  N o . 1 Howard 14 6S 4W X
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Sun D r l g .  & K ing e ry  No. 1 Dennis 10 6S 5W X
Mack O i l  No. 1 O l l e n 4 65 6W X
Beach & T a l b o t  No. 1 R ic h e s o n 6 6S 7W X
Sun D r l g .  & G i lm er  O i l  No. 1

D i l l e y 15 6S 7W
C i t i e s  S e r v i c e  No. 1 L in t o n 7 7S 6W X
Texas  No. 1 Smart 14 7S 6W X
J .  A. M aurer  No. 1 McGinnis 31 7S 6W X
G u l f  No. 1 G r e i s e r 28 7S 7W X

J o h n s t o n County

J o n e s ,  S h e l b u r n e  & P e l lu m  O i l
No. 1 H a r r i s 15 2S 8E

C o n t i n e n t a l  O i l  No. 1 R u t h e r f o r d 30 4S 6E X
S unray  No. 1 Rawson 28 4S 4E X

Kay County

P h i l l i p s  No. 1 F a r r i s 5 25N IE
C o n t i n e n t a l  No. 1 B r e t t  "A" 8 25N 2E
J o n e s  & S h e l b u r n e  No. 1 S n o d g ra ss 4 26N 3E
C yc lone  D r l g .  No. 1 Moxan 1 27N IE
Vaughn No. 1 C o n s t a n t 6 27N IW
S i l e r  No. 1 Whetmore 15 27N 2E
Texas  No. 1 Lee 21 27N 2W
K a n to r  O i l  No. 8 Lawrence 5 28N IW
M a g n o l ia  No. 1 C o r r e l l 5 28N 2E
B. B. B l a i r  No. 1 C l e v i e r 25 28N 3E
K. A. E l l i s o n  No. 1 B a in 4 28N 4E
S e r v i c e  D r l g .  No. 1 B o le s 28 28N 5E
P u re  No. 1 L u tz 14 29N 2W
Union O i l  No. 1 S t a l n a k e r 20 29N 2E
F.  D. S t r i c k l e r  No. 1 T r e a t 20 29N 3E
Ben C hadw el l  e t  a l .  No. 1 S t e w a r t 15 29N 4E

K i n g f i s h e r County

P h i l l i p s  No. 1 Grape 30 18N 5W
P u re  No. 1 P o l l a r d 34 19N 5W

X

X

X
X
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Kiowa County

W ally  D ie ty  No. 1 Troub 15 6N 14W
W. F.  C o l l i n s  No. 1 F r a i z e r 1 6N 15W
F . W. B u rg e r  No. 1 Dudgeon 31 6N 16W
B a r t o n  & Underwood No. 1 Brown 8 6N 17W
S t a n o l i n d  No. 1 S t a t e  S c h o o l  Land 24 6N 17W X
C a r t e r  O i l  No. 1 McDonald 16 7N 14W X
C a r t e r  O i l  No. 1 Burson 30 7N 14W
Wegener D r l g .  No. 1 B r i t c h 5 7N 18W X
G i b r a l t e r  O i l  No. 1 W a t t e n b a r g e r 6 7N 19W X
Dore & R o l l s  No. 1 M i t c h e l l 9 7N 20W

L i n c o l n  County

Texas  No. 1 L in a n 20 13N 3E
M c E l r e a th  & B i f f l e  No. 3 R ob e rson 3 14N 6E
W ilc o x  O i l  No. 1 P o t t e r 24 16N 2E
Deep Rock No. 1 Argo 4 16N 5E
Big Bend P e t r o l e u m  No. 1 Cook 3 16N 6E

Logan County

U n i t e d  T r a n s p o r t ,  I n c .  No. 1 
C o r n s f o r t h  

Ryan e t  a l .  No. 1 Camp 
Blackwood & N i c h o l s  No. 1 K ro u t  
Davon O i l  No. 1 G r a f f  
S u n ray  No. 3-B Haynes

17 15N 3W
23 15N 3W
14 15N 4W
11 17N 3W
27 17N IE

Love County

S i n c l a i r  No. 1 Ewing 9 6S IE X
F r a n k f o r t  O i l  No. 1 G a rd n e r 34 6S 2E X
G eorge  E. Cameron No. 1 Haynes 7 7S 3E X

M ajo r  County

C o n t i n e n t a l  No. 1 K im b a l l 34 20N 16W X
Woodward & Co. No. 1 W alker 34 22N 13W X
S i n c l a i r  No. 1 S p a f f o r d 33 23N 16W X
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M arsh all County

Texas  No. 1 Chapman 
M agn o l ia  No. 1 W ard -R ains  "C

35
13

4S 4E 
6S 6E

Mayes County

J .  L. Dixon No. 1 Drew 8 20N 19E

McClain  County

Anson P e t r o l e u m  No. 1 Smith 27 5N IE
A. A. Cameron No. 1 Haney 22 5N 2W
Max P ray  e t  a l .  No. 1 Goddard 35 5N 2W X
C i t i e s  S e r v i c e  No. 1 J o n e s  "C" 32 5N 4W X
C a r t e r  O i l  No. 1 A t c h l e y 27 6N 2W X
C a r t e r  O i l  No. 1 N ea l 23 6N 3W
P a s o t e x  P e t r o l e u m  No. 1

Hubbard  Welch 26 7N 2W X
Woodward & Mendota O i l  No. 1 Conner 11 7N 3W
C a r t e r  O i l  No. 3 Jo h n s o n  U n i t 30 BN 2W X
J a y  Simmons No. 1 W i lso n 14 BN 4W X

M cIn to sh  County

C a r t e r  O i l  No. 1 F o l l a n s b e e 18 9N 15E X
P h i l l i p s  No. 1 Ruby 30 ION 16E X
W. E. S te e lm a n  No. 1 S t e c h e l l 5 UN 14E
B e l l  O i l  6c Gas No. 1 Young E s t a t e 11 UN IBE
Oklahoma N a t u r a l  Gas No. 1 Covey 14 12N 16E X

Murray County

C o n t i n e n t a l  No. 1 S p r i n g e r 31 IN 2E
K. A. E l l i s o n  No. 1 H e a le y 34 IS 2E X
A l l a d i n  P e t r o l e u m  No. 1 D e F ra tu s 26 IS 3E X

Muskogee County

M i d - C o n t i n e n t  O i l  No. 1 Dunagan 31 U N 19E X
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P h i l l i p s  No. 1 H a t c h e r 36 UN 19E
U . S . S . R .A.M. E x p l o r a t i o n  Co.

No. 1 M a r s h a l l 23 13N 19E
G r a n t  No. 1 B a r t h o l e t 8 14N 17E

Noble County

S h e l l  No. 1 Magney 17 20N 2W
Gypsy O i l  No. 1 B e rg s t ro m 28 22N IW
Texas  No. 1 Hudson 11 23N IE
R. L. Owen No. 1 Wentz 12 24N 3E

Nowata Count y
P u re  No. 2 P a r r i s h 8 25N 17E
W h i t e h i l l  & Hayden No. 1 P e t i t 2 26N 14E
W i l k i n s o n  No. 1 J a n z e n 14 26N 15E
R i v e r l a n d  Company No. 1 N i c h o l s o n 14 27N 15E
L u d o w ic i - C e la d o n  Co. No. 12 T a y l o r 16 28N 16E

Okfuskee County

Amerada No. 1 Canard 16 ION lOE
Champlin  R e f i n i n g  No. 4 Lewis 15 UN H E

Oklahoraa County

C i t i e s  S e r v i c e  No. 5 F a r l e y 19 UN 2W
B r i t i s h - A m e r i c a n  No. 1

B r a d y - T e l l i e r 23 12N 3W
P e t r o l e u m  C o r p . ,  I n c .  No. 1 Ruble 1 13N 2W
R. M. J o r d a n  No. 1 M a rce l 23 14N IW
Mohawk D r l g .  No. 1 Emerald  "A" 13 14N 4W

Okmulgee County

Snee & E b e r ly  No. 1 M i l l e r 25 U N 13E
Hamon & Cox No. 19 Reyno lds 26 12N 13E
H o n e s t a k e  P r o d u c i n g  Co. No. 1

S t a n l e y 9 13N H E

X

X

X
X
X

X
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W. H. P in e  No. 1 Clew 2 13N 12E
M i d - C o n t in e n t  P e t r o l e u m  No. 9

D a n i e l s 12 13N 13E
R ob inson  O i l  No S-1  McMurray 1 13N 14E
Texas No. 19 Fee-NCT No. 2 11 14N H E
Hones t a k e  P r o d u c in g  Co. No. 1

W h i t t a k e r 3 14N 13E
Sohio  No. S-1 M i l n e r 35 14N 14E
F our  S t a t e s  O i l  & Gas No. 1 Smith 26 16N 13E
Wood O i l  No. 1 B l u f o r d  M i l l e r 32 16N 14E

Osage County

M o r r i s  Myer No. 1-A Mazel 6 20N lOE
D i l l a r d  & Kennedy No. 1 Osage 8 20N H E
Sunray  No. S-2 Osage 4 20N 12E
D i e t r i c h  & E l l i o t  No. 23 Osage 2 2 IN 9E
B u r to n  O i l  & G ross  D r l g .  No. 1-A

Osage 11 2 IN lOE
0 A. Shaw No. 1 Hopper 21 2 IN H E
M i d - C o n t in e n t  P e t r o l e u m  No. 1

Osage T r  184 11 22N 7E
J .  A. K o m f e l d  No 2 D a n i e l s 15 22N 8E
D R. Lauck No 1 Drummond 2 22N 9E
N o r b la  O i l  No 1 M i l l s a p 19 22N lOE
W. R. D i l l a r d  No. 1-A Lambert 14 22N H E
V Greenwood No. 1 Osage 19 22N 12E
C R C o l p i c t  e t  a l .  No. 1

Romerman 21 23N 6E
Texas No 2 L i t t l e  S o l d i e r 11 23N 7E
B r a d le y  P r o d u c in g  No. 1 Osage 26 23N 8E
Sunray  No 1 P r a t t 15 23N 9E
J a k c s o n  D r lg .  No. 2 E d g in g to n 15 23N lOE
C i t i e s  S e r v i c e  No. S-1  S. W.

Avant  U n i t 14 23N H E
V. Greenwood No. 1 Osage 31 23N 12E
Sunray  No. 1 Osage 10 24N 4E
Sands O i l  No. 1 Gray 25 24N 5E
W. B r o a d h u r s t  No. 1 C o l v e r t 11 24N 7E
F. H. L in d s a y  No. 2 - 1  P o s t  Oak 8 24N 9E
Sunray  No. 10 Osage 23 24N lOE
C i t i e s  S e r v i c e  SWD No. 1, Lot  292 8 24N H E
L. B. S t a b l e f o r d  No. 1 Brandon 17 24N 12E

X

X

X
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M arland  O i l  No. 1 A l e x a n d e r  
Kewanee O i l  No. 1 S i l a s  
W. P. B a l l a r d  No. 1 Osage 
P h i l l i p s  No. 2 J e n n i e  "A"
C i t i e s  S e r v i c e  No. 1 Kennedy "C" 
P a l m e r - N a t ' 1 .  A ssoc .  P e t r .

No. 1 C o l d s p r i n g s  
C. E. Ramsey No. 1 Osage 
C. T. Matthews No. 1 S o l d a n i  
P r o d u c e r s  P ip e  & Supply  No. 1 

Vaden
T e n n e s s e e  Gas T r a n s .  No. 1 Osage 

"A"
B e r t  W hee le r  No. 1 Osage 
F .  H. L in d s a y  No. 2 - 1  Sand Creek  
S o o n e r  O i l  No. 1 Remington  
Sunray  No. 1 Osage 
S oone r  O i l  No. 1 B a rn a rd  
I .  T. I  0 .  No. 414 Osage 
Sunray  No. 1 Osage 
P h i l l i p s  No. 1 B a r to n  "A"
Amerada No. 1 Osage-Trum bly  
Texas No. 1 Osage 
Shamrock No. 1 Chapman 
L. E. Cox No. 2 Osage

O ttaw a  County

T h r a l l  No. 2 Davis  
C i t y  o f  Miami No. 3 G o o d r ich  
Commerce M ining  & R o y a l t y  No. 159 

B eaver

11 25N 3E
22 25N 4E
16 25N 5E
26 25N 6E

9 25N 7E

21 25N 8E
8 25N lOE

22 26N 4E

12 26N 6E

15 26N 7E
8 26N 8E

23 26N 9E
10 26N lOE
10 27N 6E
17 27N 9E
26 27N H E

5 27N 12E
21 28N 7E
14 28N 9E
23 29N 5E
34 29N 9E
31 29N H E

r

13 27N 23E
24 28N 22E

19 29N 23E

X

X

Pawnee County

S e lb y  O i l  & Gas No. 1 L a u d e r d a l e 1 20N 7E X
T r i g g  D r l g .  No. 2 P e e l e r 21 20N 8E
Waggoner & C o . , e t  a l .  No. 1

B ro d e 11 9 20N 9E
W. B. Moran No. 1 Voorhees 26 2 IN 6E
H a r r i s  & Suppes E x p l o r a t i o n

No. 1 Speed 22 2 IN 7E
M a l e m e e  No. 1 Lucas 28 2 IN 8E X
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C o n t i n e n t a l  No. 1 M y e r d i rk 10 22N 5E X
T a y l o r  No. 1 G a r r e t t 20 22N 6E X
D. G ib so n  No. 1 Dawes 32 22N 7E
P o r t e r  O i l  & Gas No. 1 Taulman 15 23N 4E
H. S c h a f e r  e t  a l .  No. 1 Rowe 14 23N 5E

Payne County

Wood O i l  No. 1 C h i e f 33 19N 5E X
L o f f l a n d  B r o s .  No. 2 S t a t e 16 20N 2E
H a r p e r - T u r n e r  O i l  No. 2 W hite 23 20N 4E

P i t t s b u r g  County

M a g n o l ia  No. 1 M a n sh r i c k 28 6N 16E X
S u p e r i o r  No. 1 L y t l e 12 7N 14E X

P o n t o t o c County

E. P. H a l l i b u r t o n  No. 1 Bumpers 3 3N 4E
C a r t e r  O i l  No. 1 Gassoway 9 3N 4E X
G i lm e r  O i l  No. 1 H ol low 2 3N 5E X
O i l  C a p i t o l  Corp .  No. 1 W h isen h u n t  22 3N 8E
O i l  C a p i t o l  Corp .  No. 1 M o sh ie r 27 3N 8E X
Deep Rock No. 1 Bond 23 4N 4E
Texas  No. 1 Gray 18 4N 5E
W. H. P in e  No. 1 Busby 12 4N 8E X
F l e e t  D r l g .  No. 1 S i n c l a i r - S w e l l 14 4N 8E
Rock H i l l  O i l  No. 1 Newbern

E s t a t e  "A" 31 5N 4E

P o t t a w a t o m ie  County

G e n e r a l  Am erican  O i l  No. 2
J e J a r n e t t e 17 6N 3E

. i l g o r d  O i l  No. 1 P e t t y 19 6N 4E
C o n t i n e n t a l  No. 2 K l i n g l e s m i t h  "A" 23 8N 2E
Woodward & Co. No. 1 Penso n eau 36 ION 3E
A t l a n t i c  No. 2 W ash in g to n 24 U N 4E
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Rogers County

Reed No. 1 Koenig 27 19N 17E X
Wolfe  D r l g .  No. 1 P a t r i c k 14 20N 14E
E. N. Brockman No. 1 N i c h o l s 31 22N 15E X
A mbassador  O i l  No. 1 Dawson 13 23N 15E
Campbell  No. 1 Compton 6 23N 17E
L. E. Reames No. 1 Marr 31 24N 15E

Sequoyah County

Diamond D r l g .  No. 1 M u l len 5 UN 23E X
L eo na rd  No. 1 Smith 23 12N 21E
M. E. Cook No. 1 Fee 8 12N 24E X

Sem ino le County

R i x l e b e n  No. 1 B a i l e y 34 6N 5E
S t a n o l i n d  No. 4 P a lm er 36 6N 7E X
Atmar D r l g .  No, 1 R ob e rson 6 8N 6E
C i t i e s  S e r v i c e  No 13 L i v i n g s t o n 15 8N 6E X
Texas  No. 9 L i t t l e 3 ION 8E
Humble No. C-28 R i d d l e  No. 6 35 UN 6E

S te p h e n s  County

P h i l l i p s  No. 1 Oakman 2 IN 4W X
Eason O i l  No. 1 P i n s o n 30 IN 7W X
Ja k e  Hamon No. 1 B loydes 26 IS 7W
B r i t i s h - ^ m e r i c a n  No. I S .  K r i e g e r 3 2N 5W X
C a r t e r  O i l  No. 1 E v e r e t t  e t  a l . 24 2N 9W
Dobbins No. 1 P r i c e 19 2S 5W X
Am bassador  O i l  No. 1 M cPha i l 7 2S 6W
W. H. A t k i n s o n  No. 1-A Mann 28 2S 6W
A s h la n d  O i l  No. 1 A. M. H a r l e y 3 2S 7W
T. H. McCasland e t  a l .  No. 1 P i t t s 3 2S 8W
T. H. McCasland No. 1 H i l d e b r a n d 1 3S 7W X

Texas County

P h i l l i p s  No. 2 P e a r l  
C i t i e s  S e r v i c e  No. 1 H a le

16 IN 15ECM
25 2N 12ECM
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Til lm an County

H. R. Theck No. 1 Cox 
S. D. J o h n s o n  No. 1 T a l l a n t  
C a r t e r  O i l  No. 1 Anna Kurz 
L i n c o l n  & Moore No. 1 R o l l i n s  
T ex as  No. 1 Reese  
G u l f  O i l - K a d a n e  No. 1 C ope land  
B r i d w e l l  No. 1 P e t t y  
Homestake  P r o d u c i n g  No. 1 S t r e t e s k y  
Mack O i l  No. 1 Po-Ah-Wy 
C o n t i n e n t a l  No. 1 Smith  

1 P l o t t  
2 K irb y  
1 F i l l m o r e

A r i e s  O i l  No 
C o n t i n e n t a l  No.
I .  T. I .  0 .  No.
P u r e  No. 1 Sims 
M ag n o l ia  No. 1 Amyx 
Union O i l  No. 1 E m e n h e i s e r  
S u n ray  No. 1 C a s s i d a y  
M a g n o l ia  No. 1 Id a  Brown 
P h i l l i p s - F a l c o n  S e a b o a rd  No. 1

8
8

25
8

23
31

8
23
17

6
16
34
36
10
17
23

1
21

IS 16W 
IS 17W 
IS 17W 
IS  18W 
IS  18W 
IS 18W 
IS 19W 
IS 19W 
2S 15W 
2S 16W 
2S 17W 
2S 17W 
2S 19W 
3S 14W 
3S 16W 
3S 17W 
3S 18W 
3S 18W

X
X

X
X
X

X
X
X
X
X

Robey 35 3S 18W X
Jo h n s o n  No. 1 McGuire 3 3S 19W
Union O i l  No. 1 Medlock 32 4S 15W X
Pyram id  O i l  & Gas No. 1 Polk 13 4S 16W X
P h i l l i p s  No. 1 W rig h t 18 4S 17W X
S unray  No. 1 S u i t e r 3 5S 15W X

T u ls a  County

J e r s e y  P r o d u c t i o n  R e s e a r c h  T e s t
Hole  No. 1 35 17N 14E

B r a d le y  P r o d u c i n g  No. 1 I s p o c o g e e 34 18N 12E
P a r k e r  No. 1 H a r d c a s t l e 22 19N H E
Gypsy O i l  No 15 Payne 19 20N 13E X
Dowell  No. 1 Fee 31 20N 13E X
S u p e r i o r  No. 1 B lakem ore 26 2 IN 13E X
P h i l l i p s  & Kenner  O i l  No. 1

Cookley 33 22N 13E X

Wagoner County

M i d - C o n t i n e n t  No. WS-1 N. Tecumseh 5 16N 15E
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W ash ing ton County

C arney  & P h i l l i p s  No. 1 Haddock
n e e  G i f f o r d 32 23N 13E

W o lv e r in e  O i l  No. 1 W hite 35 24N 12E
R e i n h a r d t  & Donovan No. 1 Abel 27 24N 13E
Empire  Gas & F u e l  No. 3 McElmore 25 25N 12E
J .  C. B i x l e r  No. 1 S e a r s 10 25N 13E
C a r t e r  O i l  No. 1 A nderson 7 25N 14E
Link O i l  No. 1 W h i t e t u r k e y 17 26N 13E
Ohio No. S-1 S t i l e 4 27N 13E
K een e r  O i l  & Gas No. A-1 S h e e t s 11 2 BN 13E

X

X

Woods County

Amerada No. 1 F a r r i s  
Texhoma P ro d .  No. 1 Bureau  o f

21 24N 13W X

Land Mgt.
A l t u s  D r l g .  (H u n t - T h a r p e )  No. 1

22 24N 16W X

Sm ith 17 25N 13W X
Amerada No. 1 Krob 24 25N 13W X
G u l f  No. 1 Shade 31 25N 14W X
T exas  No. 1 M cA nt i re 20 25N 15W X
P h i l l i p s  e t  a l .  No. 1 Avard 9 25N 15W X
Deep Rock No. 1 P h i l l i p s 4 25N 17W
Beach & T a l b o t  No. 1 T h o r n b e r r y 21 27N 14W X
J .  R. McDermott No. 1 Murrow 19 27N 16W X
G u l f  O i l  No. 1 Zimmerman 12 28N 18W X
Cham plin  O i l  No. 1 S c r i b n e r 14 28N 19W X
C. W. S c o t t  No. 1 Uhl 29 28N 19W X
C a l v e r t  e t  a l .  No. 1 Dodson 9 28N 20W X
Rock H i l l  O i l  No. 1 W i l l i a m s  
R e p u b l i c  N a t .  Gas & A l l a d i n  P e t r .

31 29N 15W

No. 1 McNet 18 29N 16W X
Champlin  O i l  No. 1 Diamond Dyer 17 29N 17W X
T exas  No. 1 S t a t e  Land 17 29N 19W X

Woodward County

M a g n o l ia  e t  a l .  No. 1-A Borden 
Union O i l  No. 1 Sherman 
S i n c l a i r  No. 1 Morrow 
Pan Am erican  No. 1 Cooper U n i t  
P u re  No. 1 H e n d erson

Mr-ii

22 20N 20W X
13 22N 20W X
6 23N 19W X

12 24N 22W X
17 25N 18W X
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SANDSTONE

C A R B O N A T E

SHALE

E X P L  A N A T I O N

° C o n t r o l  P o i n t  (W el l )
•  S o m p l e  C o n t r o l

D i s t a n c e  F u n c t i o n  V a l u e  
T h i c k n e s s  

X M e o s u r e d  O u t c r o p  S e c t i o n
O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i o t e d )  
P r e - P e n n s y l v o n i a n  S u b c r o p  o f  

S i m p s o n  ( U n d i f f e r e n t i a t e d )

^ 1 0 0 ^  I s o p o c h  (C.I.  = 5 0 ' )

HARMAN

M. W S C H R A M M , JR , PH.D. M A Y , 1963
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CLASTICS

L IM E S T O N E

DOLOMITE

E X P L A  N A  T I  O N

°  C o n t ro l  P o i n t  (W el l )
•  S o m p l e  C o n t r o l  

-> D i s t a n c e  F u n c t i o n  V a l u e  
"  T h i c k n e s s

X M e a s u r e d  O u t c r o p  S e c t i o n
O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i a t e d )  
P r e - P e n n s y i v a n i a n  S u b c r o p  o f  

S i m p s o n  ( U n d i f f e r e n t i a t e d )

' - l O O ^  I s o p o c h  (C . l.  = 5 0 ' )

r-

M.W SC H R A M M , JR., PH.D. M A Y , 1963
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SANDSTONE

CARBONATE

SHALE

E X P L A N A T I O N

°  C o n t r o l  P o i n t  (W e l l )
•  S a m p l e  C o n t r o l  

^  D i s t o n c e  F u n c t i o n  V o lu e  
"  T h i c k n e s s

X M e a s u r e d  O u t c r o p  S e c t i o n
O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i o t e d )  
P r e - P e n n s y l v o n i o n  S u b c r o p  o f  

S i m p s o n  ( U n d i f f e r e n t i o t e d )

' ' l O O ^  I s o p o c h  (C.I.  = 100')

f r m

M. W SC H R A M M , JR., PH D. m a y , 1963
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Plate  No. V

S A N D S T O N E  ISOLITH MAP

OIL CREEK FORMATION

EX PLA NA TIO N

•  N e t  S a n d s to n e  T h ickness  
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■LXPLANATION

N et  S a n d s to n e  Thickness  
I s o l i t h  10.1 = 5 0 ' )
N orth  orxj W est  L im it  of 
Bosol Oil C ree k -B u rg e n  Sondstone  
O utc rop  of S im p son  (U n d i f f e r e n t io te d )  
Pre-Pennsylvonion  Subcrop of 
Simpson ( U n d i f f e r e n t i a t e d )

M. W. S C H R A M M , JR., PH.D. m a y , 1963
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Plate No. VI

DISTANCE -  FUNCTION FACIES MAP 
ON I S O P A C H  BASE
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SANDSTONE

CARBONATE

SHALE

E X P L A  N A  T I  O N

°  C o n t r o l  P o i n t  (W el l )
•  S a m p l e  C o n t r o l  

7j D i s t o n c e  F u n c t i o n  V a l u e  
"  T h i c k n e s s

X M e o s u r e d  O u t c r o p  S e c t i o n
O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i a t e d )  
P r e - P e n n s y l v a n i a n  S u b c r o p  o f  

S im p s o n  ( U n d i f f e r e n t i a t e d )

' - I 0 0 - -  I s o p o c h  (C .l .  = 5 0 ' )

M. W SC H R A M M , JR., PH.D. M A Y , 1963
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Plate No. VII

DOLOMITE PERCENTAGE MAP 
ON CARBONATE ISOLITH BASE

MCLISH FORMATION
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MCLISH FORMATION

100'%

E X P L A N A T I O N

o C o n t r o l  P o i n t  ( We l l )
•  S a m p l e  C o n t r o l

^ Dolcr r . t e  P e r c e n t a g e
■ Net  C o r t o n o t e  Thi ckness  
X M e a s u r e d  O u t c r o p  S e c t i o n

O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i o t e d )  
P r e - P e n n s y l v o n i o n  S u b c r o p  o f  

S i m p s o n  ( U n d i f f e r e n t i o t e d )

" 1 0 0 - ^  I SOLI TH ( C l  = 5 0 ' )

U m i t  of  MCLish

M.W SCH RAM M , JR., PH D. M A Y , 1963
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Plate No. VIII

DISTANCE -  FUNCTION FACIES MAP 
ON I S O P A C H  BASE

TULIP CREEK FORMATION
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T ourp  CREEK FORMATfüW

SANDSTONE

CARBONATE

'ICO

SHALE

E X P L A N A T I O N

c C o n t r o l  P o i n t  ( We l l )
•  S a m p l e  C o n t r o l

D i s t a n c e  F u n c t i o n  V a l u e  
T h i c k n e s s  

X M e o s u r e d  O u t c r o p  S e c t i o n  
7'  O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i o t e d )  

P r e - P e n n s y l v a n i a n  S u b c r o p  o f  
S i m p s o n  ( U n d i f f e r e n t i o t e d )

^  I s o p o c h  (C. I  -  5 0 '  )

M.W S C H R A M M , JR , PH D M A Y , 1963
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TULIP CREEK FORMATION

0% 5 0 % 100%

E X P L A  N A T I O N

° C o n t r o l  P o i n t  ( We l l )
•  S a m p l e  C o n t r o l  

^ Dolomi te P e r c e n t a g e  
Net  C a r b o n a t e  Tt t ickness  

X M e a s u r e d  O u t c r o p  S e c t i o n
O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i a t e d )  
P r e - P e n n s y l v a n i a n  S u b c r o p  o f  

S i m p s o n  ( U n d i f f e r e n t i a t e d )

' - l OCK.  ISOLI TH (C. I  = 2 5 '  )

-T— Li mi t  o f  Tul ip Creek

M. W S C H R A M M , JR., PH.D. m a y , 1963
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Plate No. X
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SANDSTONE

CARBONATE

SHALE

E X P L A N A T I O N

o C o n t r o l  P o i n t  ( We l l )
•  S a m p l e  C o n t r o l

D i s t a n c e  F u n c t i o n  V a l u e  
' T h i c k n e s s

X M e a s u r e d  O u t c r o p  S e c t i o n  
y  O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i o t e d )  

P r e - P e n n s y l v o n i o n  S u b c r o p  o f  
S i m p s o n  ( U n d i f f e r e n t i o t e d )

' ^ 1 0 0 ' ,  I s o p o c h  (C. i .  = 5 0 ' }

Ap p r o x i ma t e  l imit U p p e r  B r o mi d e

M.W S C H R A M M , JR., PH.D. M A Y , 1963
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Plate No. XI 4
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DISTANCE -  FUNCTION FACIES MAP 
ON I S O P A C H  BASE

BROMIDE FORMATION

LIMESTONE
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C L A S T I CS  ,

LIMESTONE

k DOLOMITE

E X P L  A N A T I O N

°  C o n t r o l  P o i n t  ( We l l )
•  S a m p l e  C o n t r o l

"  D i s t a n c e  F u n c t i o n  V a l u e
* T h i c k n e s s

X M e a s u r e d  O u t c r o p  S e c t i o n  
7  O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i a t e d )  

P r e - P e n n s y l v a n i a n  S u b c r o p  o f  
S i m p s o n  ( U n d i f f e r e n t i a t e d )

' ' 1 0 0 - ^  I s o p a c h  (C. l .  = 5 0 ‘ )

— - Appr ox i ma t e  limit Up p e r  Bromide

M. W S C H R A M M , JR., PH.D. M A Y ,  1963
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Plate No. XII

DISTANCE -  FUNCTION FACIES MAP 
ON I S O P A C H  BASE

CORBIN RANCH FORMATION
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U - 1



- \ - - a

I .

- f  -  -

!  I ;
•  •

 -st’’

M I S S O U R I

* . L  F  4  L F _ * °  *  N ,

_L . !•

f .

f * <1 O R . - 9 _ * .  B  F _ I _ E _ L ^

K 1 N a  F I 6  H



CLASTICS

LIMESTONE

DOLOMITE

E X P L  A N A T I O N

C o n t r o l  P o i n t  ( We l l )
S a m p l e  C o n t r o l  
D i s t a n c e  F u n c t i o n  V o l u e  
T h i c k n e s s
M e a s u r e d  O u t c r o p  S e c t i o n  
O u t c r o p  o f  S i m p s o n  ( U n d i f f e r e n t i a t e d )  
P r e - P e n n s y l v o n i o n  S u b c r o p  of  

S i m p s o n  ( U n d i f f e r e n t i a t e d )

- lOO- ^ I s o p o c h  ( 0 . 1 = 2 0 '

M. W S CH RAM M , JR., PH.D. M A Y , 1963
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Plate No. XIII

i

LAP-OUT MAP
O F  S I M P S O N  F O R M A T I O N S

SHOWING RELATIONSHIP TO POST-ARBUCKLE UNCONFORMITY
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SHOWING RELATIONSHIP TO POST-ARBUCKLE UNCONFORMITY

POST-SIMPSON

CORBIN RANCH

BROMIDE

McLISH

OIL CREEK

BURGEN-OIL CREEK 
SANDSTONE

j . . »  i ,  H 1 »

m m m

or« /•

M . W  S C H R A M M ,  J R . ,  P H  D. MAY, 1963
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Plate No. XIV

PALEOGEOLOGIC MAP
O F  P R E -  V I O L A  s u r f a c e  O F  U N C O N F O R M I T Y

WITH PRE-CHATTANOOGA SUBCROP OF SIMPSON ROCKS SHOWN 

IN NORTHEASTERN OKLAHOMA

CORBIN RANCH
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O F  P R E -  V I O L A  S U R F A C E  O F  U N C O N F O R M I T Y

WITH PRE-CHATTANOOGA SUBCROP OF SIMPSON ROCKS SHOWN 

IN NORTHEASTERN OKLAHOMA

CORBIN RANCH

UPPER BROMIDE

LOWER BROMIDE

McLISH

LOWER
TYNER

BUR6EN

ARBUCKLE-COTTER

Æ m m M '

m m m ï ï i

M W  S C H R A M M ,  J R . ,  P H  D. MAY, 1 9 6 3
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