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STRATIGRAPHIG STUDY OF THE CHEROKEE AND MARMATON SEQUENCES, 

PENNSYLVANIAN (DESMOINESIAN), EAST FLANK OF THE 

NEMAHA RIDGE, NORTH-CENTRAL OKLAHOMA

INTRODUCTION

Purpose o f In v e s t ig a t io n  

A w e a lth  o f in fo rm atio n  o f s t r a t ig r a p h ie  n a tu re  l i e s  a t  our f in g e r  

t i p s  in  th e  form of m echanical w e ll lo g s  and sam ples. T his in fo rm atio n , 

when tho rough ly  ev a lu a ted  and d isp la y e d , can shed much l i g h t  on th e  geo

lo g ic  h is to ry  o f  a reg io n  and i t s  economic a s p e c ts . As Jew ett (194-1, 

p . 288) s u c c in c t ly  p u t i t ,  "A ll s t r a t ig r a p h ie  in fo rm atio n  i s  o f  economic 

im p o rta n c e ."

What i s  thoroughly  ev a lu a ted ?  This i s  a hard q u e s tio n  to  answer 

and depends upon th e  n a tu re  o f th e  in q u iry  and the n a tu re  o f a v a i la b le  

d a ta .  For exam ple, i f  one i s  in te r e s te d  in  a s t r a t ig r a p h ie  u n i t  t h a t  

averages 100 f e e t  in  th ic k n e ss  over some g iven  a rea  and a  fo u r - in c h  core 

i s  tak en  th rough  th a t  in t e r v a l  every  square m ile only .0000012% o f th e  

t o t a l  volume i s  ob ta in ed . I f  l6  w e lls  p e r  square m ile ( fo r ty - a c r e  spac

in g ) a re  u t i l i z e d  the  percen tage  i s  .000020 and i f  one w e ll p e r  tow nship 

i s  cored on ly  .00000003% of th e  t o t a l  volume o f rock i s  a v a i la b le  f o r  

m inute d e s c r ip t io n .  I f  on ly  d r i l l  c u t t in g s  a re  a v a i la b le ,  depending on 

th e  q u a l i ty  o f the  c u t t in g s ,  th e  p e rce n tag e  o f  t o t a l  volume would f a l l  o f f
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d r a s t i c a l l y .  T hat w orthw hile c o n tr ib u tio n s  have been made under th e se  

c o n d itio n s  w i l l  be g ran ted  by alm ost everyone.

W ith th e  adven t o f m echanical lo g g in g , re c o g n itio n  and t ra c in g  

of s t r a t ig r a p h ie  u n i t s ,  many o f them "marker d e f in e d ,"  have become more 

p re c is e  th a n  th a t  which could have been determ ined  from d r i l l e r ' s  logs 

an d /o r sample lo g s . As Busch observed ( l9 6 l ,  p . 162), "Very p re c ise  co r

r e la t io n s  o f many subsu rface  fo rm atio n s a re  now p o s s ib le  and g eo lo g ica l 

phenomena such as  unconfo rm ities and f a c ie s  changes u su a lly  can be r e a d i ly  

recogn ized  from them [ e l e c t r i c  lo g s ] ."  The f a c t  th a t  l i t h i c  c h a ra c te r  o r 

type cannot be determ ined d i r e c t ly  from th e  log  i s  w e ll known bu t i t  can 

be in f e r r e d  from a s tu d y  of th e  samples and the  knowledge o f e l e c t r i c a l  

logg ing  phenomena. Be th a t  as i t  may, th e re  a re  v a rio u s  "k icks" on the 

log  th a t  se rv e  to  d e f in e  o r i s o l a t e  u n i t s  which can be traced  over wide 

a re a s  and whose a t t r i b u t e d  can be d e p ic te d  on maps. I t  i s  the purpose o f 

th i s  paper to  analyze  a  succession  o f  rocks in  th e  l i g h t  o f th e se  id e a s , 

the  e s ta b lish m e n t o f m arker-defined  u n i t s  (g e n e tic  sequences or in c re 

ments o f s t r a t a ) ,  t h e i r  geographic d i s t r i b u t io n  w ith  a tte n d a n t f a c ie s  

v a r ia t io n s ,  in fe re n c e s  as to  d i r e c t io n  o f t r a n s p o r t  and /o r sou rce , depo- 

s i t i o n a l  s t r i k e ,  in f lu e n c e  o f p o s it iv e  a re a s ,  on lapping natu re  o f  s t r a t a ,  

and th e  subcrop p a t te rn  of s t r a t a  a t  any su rfa c e s  o f  unconform ity.

The su ccess io n  of rocks s e le c te d  fo r  a n a ly s is  i s  bounded a t  th e  

top  by a  p e r s i s t e n t  carbonate  marker recogn ized  by most workers as th e  

Checkerboard Limestone and a t  th e  base  by an  unconform ity, the su rface  o f 

which shows tru n c a te d  rocks from Arbuckle to  Wapanucka. The su ccess io n , 

e s s e n t i a l ly ,  c o n s is ts  of the  Cherokee and Marmaton Groups which a re  con

s id e re d  to  be Desmoinesian in  age w ith  th e  v ery  top  and bottom p o rtio n s
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being  M issourian , and Atokan or Lampasan (Cheney, 194-5, Moore, e t  a l . ,

1944, and Moore, e t  a l . ,  1951), r e s p e c t iv e ly .

The s iz e  and lo c a tio n  o f th e  a re a  in v e s t ig a te d  i s  la rg e ly  

a r b i t r a r y  and was s e le c te d  on the  b a s is  o f  conven ien t tow nship and range 

bou n d arie s. The a re a  i s  s t i l l  sm all when compared to  modern analogues of 

sed im entary  environm ents (F ig . l )  bu t when coupled w ith  a companion s tudy  

(Berg, 1968) th e  a r e a  becomes commensurate w ith  th a t  o f some modern 

environm ents.

Location

The a re a  o f  in v e s t ig a t io n  com prises approx im ate ly  7,000 square 

m iles in  n o r th - c e n t r a l  Oklahoma. I t  i s  bounded on th e  w est by the  P r in 

c ip a l  M eridian ( In d ia n  M erid ian ), on th e  e a s t  by th e  e a s t  l in e  of Range 10 

E a s t, on th e  so u th  by th e  so u th  l in e  o f Township 10 N orth, and on th e  n o rth  

by the  Kansas-Oklahoma S ta te  boundary w hich i s  th e  n o rth  l in e  of Township 

29 N orth. One hundred and n in e ty  f u l l  tow nships and th e  p a r t i a l  tow nships 

29 North a re  r e p re s e n te d . As c o n s ti tu te d  t h i s  encompasses a l l  of two 

co u n tie s  and v a ry in g  p o r tio n s  o f tw elve o th e rs  in c lu d in g  Pawnee, L inco ln , 

Osage, Kay, Noble, Payne, Creek, Okfuskee, Sem inole, Pottaw atom ie, Logan, 

Oklahoma, C leveland , and T u lsa , r e s p e c t iv e ly  (F ig . 2 ) .

T ectonic S e t t in g

The a re a  o f  in v e s t ig a t io n  i s  s i tu a te d  on the  e a s te rn  f la n k  o f  th e  

C en tra l Oklahoma'Arch, a s t r u c tu re  d e fin e d  by Lowman (1933, p . 32) a s ,  "a 

b road ly  re g io n a l p o s i t iv e  fe a tu re  which i s  w e ll expressed  from the Okla

homa C ity  a re a  on th e  so u th , northward a long  the  l in e  marked by such 

lo c a l  u p l i f t s  as C rescen t, L ovell, G arber, Thomas and o th e rs  and
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co n n ec tin g  w ith  th e  Nemaha Mountains o f K ansas." and d ep ic ted  by Jo rdan  

and o th e rs  (1962), and Jordan (1964, r e p r in te d  1967). Most w orkers r e f e r  

to  t h i s  sim ply as the Nemaha R idge, b u t i t  shou ld  be e x p l ic i t  t h a t  i t  i s

a  broad  f e a tu r e .  The a re a  i s  a l s o  lo c a te d  on th e  w estern  f la n k  o f the

P ryo r b a s in  (Lowman, 1933, p . 3 1 ), " . . . a com paratively  narrow , e lo n 

gated  b a s in  in  n o r th e a s te rn  Oklahoma, . . ."  which " . . . i s  con tinuous 

w ith , b u t se p a ra te d  by a sadd le  from th e  Kansas ex tension  o f  th e  F o rre s t  

C ity  b a s in  i n  no rthw estern  M isso u ri."  The a x is  of th i s  b a s in  can b e s t  be 

seen  on maps by Berger (1918, p . 619), Bass (1934, p . 1334), Bass (1936, 

P la te  I ) ,  and P ie rc e  and C o u rtie r  (1937, p . 3 6 ). Again, most w orkers 

would c a l l  t h i s  the  Cherokee b a s in  o r th e  N o rtheast Oklahoma P la tfo rm .

The no rth w est rim  or "hinge l in e "  o f th e  M cAlester or Arkoma b a s in  c ro sse s  

th e  s o u th e a s te rn  co rner of the  a re a  ( r a t e  o f th ick en in g  alm ost doubles 

from 50 f e e t  o r le s s  p e r m ile to  th e  no rth w est to  90 f e e t  and more p e r

m ile  to  th e  so u th e a s t ,  P la te  X I l) .  Lowman (1933, p . 32) no ted  th i s  rim

or "hinge l in e "  f e a tu re  by say ing  t h a t ,  "This was the  f le x u re  o f th e  rim  

o f th e  a re a  o f  v ery  ra p id  sed im en ta tio n  in  the  McAlester [Arkoma] b a s in . 

This f le x u re  can be tra c e d  in  some d e t a i l  from near th e  town o f Ada, 

Oklahoma, no rtheastw ard  through th e  H o ld e n v ille , H enryetta and Muskogee 

a re a s ;  thence  eastw ard  connecting  w ith  th e  n o rth e rn  s id e  o f th e  M cA lester 

[Arkoma] b a s in  in  Arkansas where i t  has been c a l le d  the Tahlequah f le x u re  

by Cheney." The Ozark u p l i f t  bo rd ers  th e  Cherokee b as in  on th e  e a s t  and 

p ro b ab ly  was comparable to  the  C e n tra l Oklahoma Arch a s  to  te c to n ic  

re sp o n se , a s  M elton (1931, p . 2 l8 )  p u t i t ,  " . . . the  Ozark a re a  was pos

i t i v e  on ly  w ith  re s p e c t  to  i t s  im m ediate su rround ings, and was a p p a re n tly  

p a r t  o f  a  much la rg e r  a re a  having n e g a tiv e  te n d e n c ie s ."  O ther p o s i t iv e
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elem ents d i r e c t l y  o r  in d i r e c t ly  r e la te d  to  th e  te c to n ic  s e t t in g  in c lu d e  

th e  O uachita complex to  th e  so u th e a s t and th e  A rbuckle-W ichita tre n d  to  

th e  sou thw est. Morgan (1924, p . 70) commented on th e  conglom erates in  

th e  M cA lester fo rm atio n  (low er p a r t  o f  Cherokee sequence) saying th a t ,  

"This conglom erate i s  la rg e ly  composed o f reworked fragm ents from the 

Caney and Woodford fo rm atio n s . . ."  and a ls o  th a t  " . . .  l a t e r  conglomer

a te s  in  the M cA lester c a rry  fragm ents o f  Hunton lim estone  . . . "  This 

would seem to  in d ic a te  th a t  th e  A rbuckles, a t  l e a s t  i n  p a r t  served  as a 

source a r e a .  M elton (1930) supported  t h i s  and i t  would seem th a t  no th ing  

has been b rough t f o r th  to  counter t h i s  c o n te n tio n . Edwards (1959) sup

p o rte d  th e  p o s i t iv e  n a tu re  of th e  W ich ita  M ountains, in d ic a tin g  th a t  v a s t 

q u a n t i t i e s  of a rk o s ic  d e b ris  were shed in to  th e  Anadarko b as in  d u ring  

Pennsy lvan ian  tim e . A g en e ra lize d  te c to n ic  map was compiled to  show the  

lo c a tio n  o f th e  a re a  o f in v e s t ig a t io n  r e l a t i v e  to  the  surrounding  te c 

to n ic  f e a tu re s  (F ig . 3 ) .

Previous In v e s t ig a t io n s

Inasmuch as  a l l  in fo rm atio n  i s  g e n e ra lly  w orthw hile, i t  i s  

d i f f i c u l t  to  f i l t e r  ou t th a t  which i s  most p e r t i n e n t .  T herefore , the 

s e le c t io n  may no t be t h a t  of someone e l s e  and w i l l  in c lu d e  only  in v e s t i 

g a tio n s  w ith in  th e  s tu d ie d  area  and i t s  nearby  en v iro n s .

I n v e s t ig a t io n  o f subsurface  rocks has accompanied th e  petro leum  

development o f Oklahoma, moving from th e  shallow  producing pools in  th e  

n o r th e a s te rn  p a r t  o f  th e  s ta te  westward and southward w ith  in c re a s in g  

d ep th s . E a r ly  s tu d ie s  d e a l t  w ith  th e  p roducing  horizons which were ex

tended from poo l to  poo l o r to  p o te n t i a l  p ro sp e c tin g  a rea s  based on amount 

o f d ip . As more and more w ells  were d r i l l e d ,  sandstones were tra c e d  from
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w ell to  w e ll and c e r ta in  marker beds were recognized  ("Oswego" lim e, f o r  

example) which enhanced th e  r e l i a b i l i t y  o f c o r r e la t io n .  For th e  most 

p a r t  in v e s t ig a t io n s  have been confined  to  the  c o r re la t io n  o f v a rio u s  

u n i t s  and th e  s t r u c t u r a l  n a tu re  o f th e  ro ck s . More r e c e n t ly ,  em phasis 

has s h if te d  to  in te r p r e ta t io n s  o f a s t r a t ig r a p h ie  and environm ental 

n a tu r e .

H utchison (19H ) d iscu ssed  th e  s tra t ig ra p h y  o f  th e  Oklahoma O il 

and Gas F ie ld  a long  w ith  i t s  h is to r y  o f  developm ent. Ohern and G a rre tt 

( 1912) d e ta i le d  th e  Ponca C ity  F ie ld , d e sc rib e d  the geology o f  the  o u t

cropp ing  rocks and p o s tu la te d  th e  d ep th s  where sandstones p roducing  

f a r t h e r  e a s t  m ight be encountered . Wood (1913) d esc rib ed  th e  d r i l l i n g  

a c t i v i t y  in  n o r th - c e n tr a l  Oklahoma commenting on the  w e lls  d r i l l e d ,  where 

th e y  stopped  d r i l l i n g ,  the sandstones th a t  were encountered and th e i r  

p o s s ib le  c o r r e la t io n  w ith  producing  sandstones  in  poo ls  to  th e  e a s t ,  and 

th e  p o te n t ia l  o f  th e  a re a . S n id er (1913) gave a thorough d is c u s s io n  o f 

o i l  and gas developm ent in  Oklahoma which inc luded  maps of th e  v a rio u s  

p o o ls  and a  type log  fo r  each o f th e  p o o ls . Smith (1914) d e sc r ib e d  the  

Glenn O il and Gas Pool and p re se n te d  a  d e ta i le d  d isc u ss io n  o f  th e  sub

su rfa c e  rocks w ith  comparisons to  th e  outcropping  s e c tio n  to  th e  e a s t .  

B uttram  (1914), in  a c la s s ic  paper on th e  Gushing O il and Gas F ie ld ,  gave 

a d e ta i le d  d e s c r ip t io n  o f th e  f i e l d  and a resume of producing  horizons 

w ith  lo g s .  B eal (1917) d esc rib ed  Cushing ag a in , more from an en g in ee rin g  

p o in t  o f view  and inc luded  maps to  show l im it s  o f p ro d u c tio n  o f each  o f 

th e  producing  h o rizo n s  (an i s o p o te n t ia l  map). Shannon (1917), in  a  m ajor 

co m p ila tio n , d e sc rib e d  the  geology and petro leum  p o te n t ia l  o f  a l l  the  

c o u n tie s  o f Oklahoma, concluding w ith  a  s e c tio n  by A urin on th e  c o r r e la t io n
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o f o i l  san d s. This appears elsew here (A urin, 1917) w ith  a c o r r e la t io n  

c h a r t  arranged  by p o o ls . This p u b lic a tio n  would seem to  be the  fo r e 

ru n n er o f  a much more com prehensive s tu d y  which appeared approx im ately  

te n  y e a rs  l a t e r  (Oklahoma G eological Survey, B u ll .  4 0 ) . Heald (1917) 

p u b lish e d  a study on th e  Foraker Quadrangle r e la t in g  to  i t s  o i l  and gas 

p o te n t i a l ,  in  which he d esc rib e d  th e  su rface  ro ck s , the  p o s s i b i l i t y  of 

p roducing  sandstones in  su b su rface , lo c a tio n  of a n t i c l i n e s ,  and a  se c tio n  

on o i l  and gas accum ulation . Heald (1918) describ ed  th e  g eo log ic  s tru c 

tu r e  in  th e  no rthw estern  p a r t  o f  the  Pawhuska Quadrangle from the  same 

v iew poin t as th e  p rev ious a r t i c l e .  White and o th e rs  (1922) p u b lished  a 

com prehensive s tudy  o f the  Osage R eserv a tio n , by tow nsh ips. Emphasis was 

on th e  o i l  and gas p o te n t ia l  and showed s tru c tu re  o f s u rfa c e  rocks along 

w ith  d e s c r ip tio n s  and d isc u ss io n s  o f th e  bu ried  ro ck s , augmented by s t r a 

t ig r a p h ie  p r o f i l e s .  P a th  (1925) com pleted a s tudy  o f  th e  B ristow  Quad

ra n g le ,  a  p o rtio n  of which had been pub lished  e a r l i e r  (P a th , 1917). 

Emphasis was on the o i l  and gas p o te n t ia l  and in c lu d ed  a d is c u s s io n  of 

th e  su b su rface  rocks accompanied by th re e  s t r a t ig r a p h ie  p r o f i l e s . In the  

p e r io d  1926 to  1930, v a rio u s  w orkers pub lished  s tu d ie s  on th e  o i l  and gas 

in  Oklahoma on a county by county b a s is ;  se v e ra l in c lu d ed  more th an  one 

coun ty . These fo llow ed e s s e n t i a l ly  th e  same o u tl in e ;  d is c u s s io n  o f su r

fa c e  and subsurface  rocks and s t ru c tu re  of v ario u s  poo ls  and f i e ld s  

augmented by many s t r a t ig r a p h ie  p r o f i l e s .  These s tu d ie s  were re p r in te d  

as V ols. I I  and I I I  o f  Oklahoma G eological Survey B u ll .  40 covering  Creek 

County (M e rr it t  and McDonald, 1926), Kay, G rant, G a rf ie ld , and Noble 

C ounties (C lark  and Cooper, 1927), C leveland County (Anderson, 1927), 

Payne County (Koschmann, 1928), Pawnee County ( Greene, 1928), Osage
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County (B eckw ith, 1928), Seminole County (L evorsen, 1928), Logan County 

(B ale , 1928), Okfuskee County (B oyle, 1929), Pottawatom ie County (W eirich , 

1930), L incoln  County (R adier, 1930), T u lsa  County (Cloud, 1930), and 

Oklahoma County (T ra v is , 1930). Bass (l9 2 9 ) p u b lish ed  h is  in v e s t ig a t io n s  

concern ing  th e  geology o f Cowley County, Kansas, devo ting  a t te n t io n  to  

the  occurrence o f  o i l  and g as . This may have le d  to  h is  l a t e r  s tu d ie s  on 

the o r ig in  o f  s h o e s tr in g  sands (1934, 1936). The American A sso c ia tio n  o f 

Petroleum  G eo lo g is ts  issu ed  a s e r ie s  o f s t r a t ig r a p h ie  p ro f i le s  in  1930 

re v e a lin g  th e  l i th o lo g ie  c o r r e la t io n  o f fo rm ations a c ro ss  n o r th e a s te rn  

and c e n t r a l  Oklahoma. During th e  1930's  Bass and o th e rs  (1935, 1937) pub

lish e d  th e  r e s u l t s  o f in v e s t ig a t io n  in  th e  Osage R eservation  conducted by 

v a rio u s  w orkers and inc luded  in  U nited S ta te s  G eological Survey B u ll . 900. 

Hoyle ( 1948) in v e s t ig a te d  the Shawnee Lake a re a  of Pottawatom ie County, 

showing the  c o r r e la t io n  of u n its  by means o f e l e c t r i c - lo g  p r o f i l e s .  Jack 

son ( 1949, 1952) s tu d ie d  the  su b su rface  d i s t r i b u t io n  o f th e  Lower and 

M iddle P ensy lvan ian  rocks in  e a s t - c e n t r a l  Oklahoma and noted th e  n a tu re  

and d i s t r i b u t io n  o f  Atokan and Morrowan ro ck s w ith  p r o f i le s  and isop ach  

maps. Lukert (1949) pub lished  a  s e r ie s  o f  s t r a t ig r a p h ie  p r o f i l e s  d e a lin g  

w ith  P ennsy lvan ian  rocks o f n o r th - c e n tr a l  Oklahoma. Busch (1953) pub

l is h e d  a s tu d y  d e a l in g , in  p a r t ,  w ith  th e  Booch sand o f the  G reater Seminole 

a re a .

During th e  m iddle and l a t e  1950's  and e a r ly  1960 's s e v e ra l 

subsu rface  in v e s t ig a t io n s  were made by g rad u a te  s tu d en ts  a t  th e  U n iv e rs ity  

of Oklahoma. F o r- th e  most p a r t  th e se  fo llow ed  a  s tan d ard  p la n  c o n s is tin g  

o f s e v e ra l  e l e c t r i c - lo g  p r o f i l e s  d e p ic tin g  c o r re la t io n s  of l i t h i c  u n i t s ,  a  

s e r ie s  of s t r u c t u r a l  maps on v a rio u s  h o riz o n s , and where a p p lic a b le , subcrop
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maps o f  th e  p re-P en n sy lv an ian  and pre-W oodford s u r fa c e s .  Much in fo rm ation  

i s  co n ta in ed  in  th e se  s tu d ie s .  Theses in c lu d e  th o se  by Akmal (1953),

Baker (1958), B e r ry h i l l  (1961), B lakeley  (1959), B lum enthal (1956), Bow

man ( 1956) , C utolo  ( 1966) ,  Cole ( 1956) ,  D alton ( i9 6 0 ) ,  Ferguson ( 1964) , 

Furlow ( 1956) ,  G earhart (1958), Graves (1955), G reer ( 196I ) ,  Kunz (196I ) ,  

Kurash ( 196I ) ,  Page (1955), Querry (1958), S n ith  (1955), S tr in g e r  (1957), 

T a lle y  (1955), and Ward (1956).

In v e s tig a tio n s  d e a lin g  p r im a r ily  w ith  M is s is s ip p ia n  rocks an d /o r 

the n a tu re  o f th e  p re-P ennsy lvan ian  su rfa c e  in c lu d e  tho se  by B e i l is  ( 196I ) ,  

Glenn (1963), Heinzelman (1957), Jones ( i9 6 0 ) , Jo rdan  and o th e rs  (1962), 

Krueger (1957), and Hyde (1957).

Recent s tu d ie s  of a more s t r a t ig r a p h ie  n a tu re  showing the 

d e l in e a t io n  o f v a r io u s  u n i ts  by f a c ie s  a n a ly s is ,  have been conducted by 

B erry  (1965), Berg (1968), Bradshaw (1959), C layton (1966), Clements ( 196I ) ,  

Cole (1967) ,  Cruz (1966), Duck (1959), Gamero (1965), Hanke (1967), John

son ( 1958), McElroy ( l9 6 l ) ,  Rascoe (1962), Shulman (1966), Ware (1955), 

and W eirick  (1953).

Weaver (1954), in  h is  study  o f Hughes County, Oklahoma, d iscu ssed  

the  p o s t-S en o ra  su b su rface  rocks and t i e d  them to  th e  su rfa c e  exposures by 

means o f  a n o rth -w e s t to  so u th -e a s t s t r u c tu r a l  p r o f i l e .  R ies (1954), in  

h is  work on Okfuskee County, Oklahoma, accom plished th e  same. Tanner 

(1956) d isc u sse d  th e  su b su rface  rocks in  h is  s tu d y  o f Seminole County, 

Oklahoma, and d e p ic te d  t h e i r  c o r r e la t io n  on s e v e ra l  p r o f i l e s .  K irk (1957), 

by means o f e l e c t r i c - lo g  p r o f i l e s ,  t ra c e d  su b su rface  u n i t s  from so u th ern  

Osage County to  n o rth w este rn  Okfuskee County and a ls o  to  th e  su rface  expos

u res  in  w estern  T u lsa  County. Logan (1957) showed th e  subsurface  rocks of
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th e  Okmulgee d i s t r i c t  by various p r o f i l e s  and p rep ared  a  map showing the  

d i s t r ib u t io n  o f  th e  Booch sand. Greig (1959), in  h is  work on Pawnee 

County, Oklahoma, d iscu ssed  the su b su rfa ce  sequence and d ep ic ted  i t s  r e 

la t io n s  on s e v e ra l  p r o f i l e s .  Jordan  (1959) d iscu ssed  the o i l  and gas 

occurrences in  Creek County, Oklahoma, and in d ic a te d  the  n a tu re  o f  sub

su rfa c e  ro ck s by means o f  s t r a t ig r a p h ie  p r o f i l e s .  C lare ( l9 6 l)  e la b o ra te d  

on su b su rface  knowledge of Pawnee County, Oklahoma, u t i l i z in g  numerous 

p r o f i l e s  and maos.

Much in fo rm a tio n  i s  a v a i la b le  in  th e  form o f pool s tu d ie s  (n o t 

m entioned h e re ) in c lu d ed  in  S tr a t ig ra p h ie  Type O il F ie ld s  and S tru c tu re  o f 

T vpical American O il F ie ld s . V ols. I ,  I I ,  & I I I  (American A sso c ia tio n  of 

Petroleum  G e o lo g is ts ) .  Geographic e x te n t o f p re v io u s ly  mentioned works, 

where mapping i s  in v o lv ed , can be seen  in  th e  Index to  Geologic Mapping 

in  Oklahoma by Branson and Jordan  (1961, 1964).

Method of Studv

The a re a  o f in v e s t ig a t io n  in c lu d es  approx im ate ly  200 tow nships, 

being  10 tow nships wide and 20 tow nships lo n g . As o r ig in a l ly  conceived, 

th e  sam pling g r id  was to  inc lu d e  f iv e  w e lls  p e r  township w ith  a sample 

log  f o r  each  tow nsh ip , p re fe ra b ly  f o r  one o f th e  f iv e  w ells  lo c a te d  in  th e  

g r id .  The w e lls  were to  be s e le c te d  so as  to  be s i tu a te d  albng  n o rth -so u th  

and e a s t-w e s t l i n e s  b is e c t in g  each tow nship and spaced so th a t  the  d is ta n c e  

between w e l l s ,  a long  th e  l in e ,  would be two m iles  (F ig . 4) • This was done 

so th a t  s t r a t ig r a p h ie  p r o f i l e s  could  be c o n s tru c te d  acro ss  each township 

(e a s t-w e s t)  and th rough  each range (n o r th -so u th )  form ing a c o r re la t io n  

network o r g r id .  The spacing  o f  c o n tro l  p o in ts  a t  about two-mile in te r v a ls  

was b e lie v e d  to  be c lo se  enough to  allow  t r a c in g  o f v a rio u s  u n its  of
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"marker beds" from  w e ll to  w e ll ( l i th o lo g ie  c o r r e l a t i o n ) .  Thus th ese  

m arkers could  be tra c e d  n o rth -so u th  and e a s t-w e s t th roughou t th e  a re a  

( s o l id  l i n e s ,  F ig . 4.). As the  c e n t r a l ly  lo c a te d  w e ll in  each township i s  

in c lu d ed  in  b o th  th e  n o r th -so u th  and th e  e a s t-w e s t p r o f i l e s ,  the  tra c e d  

m arkers could  be connected to  form a c lo sed  t r a v e r s e  (dashed l in e s .

F ig . 4 ) .

Due to  th e  v ic is s i tu d e s  o f o i l  and gas e x p lo ra tio n , th i s  id e a l  

sp ac in g  was n o t r e a l iz e d .  Locations v a r ie d  more o r  le s s  from th i s  p a t te r n  

and in  some cases  in fo rm a tio n  on a d e s ire d  lo c a t io n  was n o t a v a ila b le  

e i th e r  because no w e ll had been d r i l l e d  th e re  o r  a  lo g  was not a v a i la b le  

on an e x is t in g  w e ll .  Even on th i s  b a s is  98 p e r c en t coverage o f  th e  1,050 

c o n tro l  p o in ts  was r e a l iz e d .  To ex p ed ite  th e  s tu d y , on ly  77 sample logs 

were used; c u t t in g s  from 10 w ells  were examined by th e  w r i te r  and inform a

t io n  on th e  rem ainder was ob ta ined  from v a rio u s  so u rc e s .

Key "marker beds" th a t  seemed to  be p re s e n t  th roughout the a re a  

were reco g n ized ; c e r t a in  horizons being t r a c e a b le  th roughou t th e  c o r r e la 

t io n  netw ork. These a ffo rd e d  a su b d iv is io n  o f  th e  su ccess io n  o f rocks 

in to  numerous increm ents o f s t r a t a ,  th e  a sp e c ts  o f  which could be d e p ic te d  

on maps. These in c re m en ts , as determ ined from  th e  more d e ta i le d  s t r a t i 

g rap h ie  p r o f i l e s ,  a re  shown by two s t r a t ig r a p h ie  p r o f i l e s  c o n s is tin g  o f 

one w e ll p e r  tow nship; one from th e  n o rth w este rn  c o rn e r to  the so u th e a s te rn  

c o rn e r , and th e  o th e r  a c ro ss  T. 28 N. A d d itio n a l p r o f i l e s  drawn on th e  

in d iv id u a l  maps i l l u s t r a t e  the n a tu re  o f th e  increm ent o f s t r a t a  shown. As 

each increm ent v a r ie s  th re e  d im ensionally , a  s in g le  p r o f i l e  cannot show a l l  

th e  d e t a i l s  b u t does se rv e  as a g e n e ra l iz a t io n .

The maps fo llo w  th e  same g en e ra l method o f d e p ic tio n ; the t o t a l  

increm ent o f  s t r a t a ,  which i s  fo r  th e  most p a r t  s h a le ,  i s  isopached and
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i s o l i t h s  o f in c o rp o ra te d  sandstone bod ies a re  superim posed upon the 

iso p ach  map. The tech n iq u e  i s  v a r ie d  where d e a lin g  w ith  carbonate  u n its  

w ith in  th e  Marmaton sequence; the  l a t t e r  was f u r th e r  analyzed by u s in g  a 

m ulticom ponent mapping system  developed by P e lto  (1954). A computer 

program was dev ised  to  handle th e  n ece ssa ry  com putations.

The maps and p r o f i l e s  re p re s e n t  th e  w r i t e r 's  in te r p r e ta t io n s  and 

co n c lu sio n s  and a r e  b e lie v e d  to  be r e l a t i v e l y  s e lf -c o n ta in e d , th e re fo re  

d e ta i le d  d e s c r ip t io n  has been m inim ized.

Concept o f M arker- d e fin e d  U nits 

The s ta tu s  o f m ark e r-d efin ed  u n i t s  i s  considered  to  be in fo rm al 

by th e  S tr a t ig r a p h ie  Code (AAPG, 1961, p . 650). Krumbein and S lo ss  (1963, 

p . 333-338) d isc u sse d  th e  d i s t i n c t i o n  between form al and in fo rm al rock  

u n its  and d es ig n a ted  the  l a t t e r  as  p a r a s t r a t ig r a p h ic  u n i ts  and re le g a te d  

m arker-defined  u n i t s  to  t h i s  c a teg o ry . Chapter 12 of th e i r  t e x t  i s  devoted 

to  th e  p r a c t i c a l i t y  o f  m arker-defined  u n i t s ,  e s s e n t i a l ly .

F orgotson (1957) d iscu ssed  th e  n a tu re  o f  m arker-defined  u n i t s  and 

proposed th e  term  "form at" f o r  th e se  (p . 2110). Moore (1958), in  a  tim e ly  

a r t i c l e ,  su b sc rib ed  to  F o rg o tso n 's  th e s i s ,  b u t would consider th e  m arker- 

d e fin e d  u n i t  as a  p a ra - tim e -ro c k  d iv is io n .  He c a l le d  th i s  u n i t  a  " l i t h i -  

zone" o r " a s s ise "  p r e f e r r in g  th e  more euphonious " lith o zo n e"  (p . 449). 

Krumbein and S lo ss  (1963, p . 338), on the  o th e r  hand, p re fe r re d  to  c a l l  

th e se  m ark er-defined  beds sim ply "o p e ra tio n a l u n i t s . "

Moore (1958, p . 449) commented th a t  "Cyclothems d efin ed  on the  

b a s is  o f a t t r i b u t e s  a re  o f te n  c o r re la te d  by means o f markers . . . "  and 

asked th e  q u e s tio n  " . . .  what c la s s  o f u n i t  a re  they?" As th e  su ccessio n  

of rocks under in v e s t ig a t io n  a re  considered  to  be cyclothem ic (A bernathy,
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1937 and J e w e tt,  194-1) i t  seems th a t  t h i s  q u e s tio n  i s  p e r t in e n t .  The

S tr a t ig r a p h ie  Code (AAPG, 1961, p .  64-9) excluded cyclothem s from th e

ca teg o ry  o f fo rm al rock  u n i t s .  Howe (1956), in  a s tudy  o f th e  Cherokee

rocks of so u th e a s te rn  Kansas, d iv id ed  th e  sequence in to  17 fo rm atio n s .

Each fo rm atio n  extended from the  top  o f a  c o a l bed to  the  base o f  th e

nex t h ig h er c o a l bed, e s s e n t i a l ly .  Are th e se  no t b o th  m arker-defined  and

cyclo them ic? Branson (1954), on th e  o th e r  hand, would no t fo rm alize  th e se

and p re fe r re d  th e  term  "coal cyc le"  (p . 2 . ) .

Branson (1956 and 1961) has f u r th e r  commended on th e se  nom enclatu ral

problem s in  Oklahoma.

Im p l ic i t  in  th e  w ritin g s  o f Busch (1953, 1959, 196l) i s  th e  concept

o f th e  "g e n e tic  sequence" about w hich he s a id  (1959, p . 2841):

I t  i s  ex trem ely  s ig n i f ic a n t  to  ta k e  in to  account the  g e n e tic  sequence 
in  which each  sand occu rs . In  o th e r  w ords, we a re  d ea lin g  w ith  a 
preponderance o f sh a le  d e p o s itio n  in te r r u p te d  by sand d e p o s itio n , 
and where a  s t r a t ig r a p h ie  in t e r v a l  can be d e fin ed  which i s  devoid of 
any s ig n i f i c a n t  u n co n fo rm itie s , t h a t  in t e r v a l  becomes a g e n e tic  
sequence .

This id e a  was made e x p l i c i t  and a m p lif ie d  in  h is  te a c h in g s , in  which, 

acco rd ing  to  Berg (1968, p . 11), Busch d e fin e d  a "g en e tic  increm ent o f 

s t r a t a "  a s :

An in t e r v a l  o f  s t r a t a  re p re se n tin g  one cy c le  o f  sed im en ta tio n  in  
which each  l i th o lo g ie  component i s  g e n e t ic a l ly  r e la te d  to  a l l  the 
o th e rs ;  th e  upper boundary m ust be a  l i th o lo g ie  tim e marker and th e  
low er boundary m ight be e i th e r  a l i t h o lo g ie  tim e marker o r an un
con fo rm ity . I t  f re q u e n tly  in c lu d e s  th e  sum t o t a l  o f  a l l  sed im entary  
d e p o s it io n  d u rin g  one stage  o f  c y c l ic  su b sid en ce .

In a d d i tio n  to  t h i s  th e  "genetic  sequence of s t r a t a "  was defin ed  as"

An in t e r v a l  o f s t r a t a  c o n s is tin g  o f two or more g e n e tic  increm ents 
of s t r a t a ,  r e p re s e n tin g  continuous sed im en ta tio n ; i t  must be devoid 
of any s ig n i f i c a n t  b reaks.
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Ihe s e r ie s  o f  rocks under c o n s id e ra tio n  seems to  f a l l  under 

th i s  concep t. The su ccessio n  between th e  Checkerboard Limestone and th e  

p re-D esm oinesian  unconform ity re p re s e n ts  two g en e tic  sequences o f s t r a t a ,  

e s s e n t i a l ly  th e  Cherokee and Marmaton G roups. Exact correspondence to  

the id e a l  i s  n o t p o ss ib le  b u t i s  so c lo se  th a t ,  B usch 's term s a re  used in  

th i s  p ap e r.

Geometry o f Sandstone Bodies

S tu d ie s  o f th e  geographic d i s t r i b u t io n  of a n c ie n t sandstone bodies

a re  numerous i n  th e  l i t e r a t u r e  bu t have p robab ly  rece iv ed  t h e i r  maximum

e lu c id a t io n  in  s tu d ie s  conducted in  th e  I l l i n o i s  b a s in . For exam ple,

W altersburg  Sandstone (Swann, 1951), A nvil Rock Sandstone (H opkins, 1958),

Spar M ountain Sandstone (W hiting, 1959), A nvil Rock Sandstone ( P o t te r  and

Simon, 1961), and T r iv o li  Sandstone (A ndresen, 1 9 6 l) . P o t te r  (1962a,

1962b, 1962c) summarized th e se  in v e s t ig a t io n s  and extended them to  th e

p o in t where he recogn ized  two main san d sto n e  p a t te rn  ty p e s j e lo n g a te  and

s h e e t .  The form er were fu r th e r  subd iv id ed  in to :  wide b e l t s ,  narrow  den-

d ro id s , and sm a ll i s o la te d  le n se s  o r pods (F ig . 5 ) . He c h a ra c te r iz e d

th e se  as fo llo w s :

. . . th e  b e l t  sand bodies have w eakly meandering o u t l in e s .  They 
c o n s is t  o f  anastom osing, c o a le sc in g  dendroid  sand bodies t h a t  form 
f a i r l y  con tinuous b e l t s  up to  25 o r 45 m iles  w ide. Such b e l t s  n e a r ly  
always c o n ta in  " is la n d s"  o f no perm eable rand . B e lts  a re  co n sid e red  
to  have r e s u l te d  from e i th e r  th e  l a t e r a l  m ig ra tio n  o f d end ro id  s'and 
bod ies  o r  t h e i r  l a t e r a l  c o a le sc e n c e .

Dendroid sand b o d ies have p a t te rn s  t h a t  a re  commonly sinuous and 
w eakly to  s tro n g ly  m eandering. D e n d r it ic  and anastom osing p a t te r n s  
a re  ty p i c a l .  D e lta ic  d i s t r i b u ta r y  p a t te rn s  do occur, bu t a re  no t 
common. In  any p a r t  o f the b a s in ,  b o th  b e l t  and dendro id  sand bodies 
g e n e ra lly  show a w ell d e fin e d , p r e v a i l in g  tre n d . Dendroid sand 
b o d ies may be as narrow as 25 f e e t  o r  a s  wide as 2-3 m ile s . W ith 
in c re a s in g  w id th , they  grade in to  b e l t s .
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S heets have somewhat le s s  d i s t i n c t iv e  p a t te r n s .  In  subsu rface  th e  
sh e e t sand body may be e i th e r  very  uniform  over a wide a re a  o r  i t  
may be more pa tch y  and c o n s is t  o f r e l a t i v e l y  sm all sand bodies o f 
lim ite d  e x te n t .

P o t te r  ( 1967) ,  in  a review  of sand bod ies and environm ents,

summarized th e  s ix  m ajor environm ents f o r  sand accum ulation . These a re :

(1 ) a l l u v i a l ,  w hich has been d iscu ssed  above, b u t to  which he has added

th e  b a r - f in g e r  sands o f F isk , (2) t i d a l ,  (3) t u r b i d i t e s ,  (4 ) b a r r ie r

is la n d ,  (5) sha llo w -w ate r m arine, and (6) d e s e r t  e o l ia n .  As the  c u rre n t

s tu d y  d ea ls  p r im a r i ly  w ith  the geometry o f sandstone masses i t  m ight be

w orthw hile to  g ive  h is  c h a r a c te r i s t ic s  as p e r ta in in g  to  s iz e ,  shape, and

o r ie n ta t io n  f o r  each ty p e , r e s p e c t iv e ly :

( 1 ) A llu v ia l sand b o d ie s :

Commonly very  e lo n g a te . Width ranges from a few ten s  of f e e t  to  
com posites o f 30 m i le s . D en d ritic  as  w e ll as  anastom osing and b i 
fu rc a t in g  p a t t e r n s .  E longate downdip. E x c e lle n t c o r re la t io n  of 
in t e r n a l  d i r e c t io n a l  s t ru c tu re s  and e lo n g a tio n .

(2 ) T id a l sand b o d ie s :

A few te n s  o f  f e e t  to  more than  1,000 f e e t  w ide, m ostly  very  
e lo n g a te . Long a x is  a t  r ig h t  ang les to  s h o re lin e  o r p a r a l le l  w ith  
e s tu a r in e  a x i s . S tr a ig h t  to  m odera tely  m eandering, d e n d r it ic  p a t 
te rn s ,  the  l a t t e r  as t i d a l  i n l e t s .  Also lu n a te  b ars  in  passes  
between b a r r i e r  i s la n d s .  C ross-bedding  p a r a l l e l  w ith  e lo n g a tio n ; 
p r in c ip a l  mode may p o in t seaward as  w ell as  landward in  e s tu a r i e s .

(3 ) T u rb id ite  sand bodies :

E longate sandstone  bodies up to  s e v e ra l m ile s ; f a i r l y  s t r a ig h t  bu t 
d e n d r i t ic  and b ifu r c a t in g  p o s s ib le .  Extend downdip in to  b a s in . 
E x c e lle n t c o r r e la t io n  of d i r e c t io n a l  s t r u c tu r e  and shape. But sh e e t 
and b la n k e t- l ik e  d e p o s its  p robab ly  p redom inate . Large O lis to strom es 
n o t uncommon.

(4.) B a r r ie r - i s la n d  sand bodies :

Widths from a few hundreds o f f e e t  to  more th an  se v e ra l m i le s . 
Thickness 20-60 f e e t .  Very e lo n g a te , p a r a l l e l  w ith  s tra n d  l i n e .  
Sandstone bo d ies  g e n e ra lly  s t r a i g h t  to  c e n t ly  curved . Grain f a b r ic s  
and crossbedd ing  can be v a r ia b le ,  e s p e c ia l ly  i f  e o lia n  t r a n s p o r t  was 
im p o r ta n t.



21

(5) M arine- s h e l f  sand bodies :

S ize and shape, h ig h ly  v a r ia b le ,  ran g in g  from i r r e g u la r ,  sm all 
pods th rough  e lo n g a te  ribbons to  w idespread s h e e ts  o f  many m ile s . 
B ifu rc a tin g  and d e n d r i t ic  p a t te rn s  a b se n t. E longate bodies have 
v a r ia b le  o r ie n ta t io n  w ith  re s p e c t  to  d e p o s i t io n a l  s t r ik e ;  p a r a l le l ,  
p e rp e n d ic u la r , and random. R e la tio n  o f  c ro ss-b ed d in g  o r ie n ta tio n  
to  e lo n g a tio n  no t w e ll known, b u t p robab ly  v a r ia b le .

(6) D esert e o l ia n  sand bodies ;

Most a n c ie n t e o l ia n i t e s  c o n s is t  of w idespread th ic k  sh e e ts  of 
cross-bedded  san d s to n e . Conceivably, e o lia n  sands may con ta in  the  
la r g e s t  o f a l l  con tiguous sand b o d ie s .

With th e  ex cep tio n  o f  th e  l a s t  type o f sand body which P o tte r  

says (p . 357) " . . .  sy s tem a tic  ta b u la t io n s  o f the  p e tro lo g y , sedim entary 

s t r u c tu r e s ,  and geom etry o f in d iv id u a l  sand bo,dies o f e o l ia n  o r ig in  are  

s c a rc e —scarce  enough to  tem pt one no t even to  in c lu d e  t h e i r  d isc u s s io n ."  

A ll th e  o th e r sandstone bod ies have th e i r  e lo n g a tio n  p a r a l l e l  or in  the 

d i r e c t io n  of c u r re n t  f lo w . Thus maps d e p ic tin g  sandstone geometry would 

a ls o  be c u rre n t maps. However, e lo n g a tio n  a lone would no t g ive the 

d i r e c t io n  b u t coupled w ith  p a leo slo p e  an d /o r  source a re a s  i t  could be 

in f e r r e d .



STRATIGRAPHY

General S ta tem ent 

The su ccess io n  o f rock s t r a t a  betw een th e  Checkerboard Limestone 

and th e  pre-D esm oinesian  unconform ity c o n s is ts  la rg e ly  o f  sh a le  w ith  sub

o rd in a te  amounts o f sandstone and ca rb o n a te .

The sh a le  i s  l i th o lo g ic a l ly  s im i la r  th roughou t th e  s e c tio n , being  

e s s e n t i a l ly  g ray  and g reen ish  gray , f in e ly  m icaceous, s i l t y ,  w ith  sm all 

specks to  th in  p a r t in g s  o f  carbonaceous m a te r ia l .  Baker (1962) recogn ized  

two ty p e s  o f  sh a le  a s  th e  predom inant l i t h i c  ty p e s , a  g re e n ish -g ra y  s h a le , 

and a g ray  sh a le  w hich he equated w ith  a m arine environm ent, th e  form er 

being  more oxygenated th an  th e  l a t t e r .  These seem to  be th e  same as 

those  observed in  c u t t in g s .  L ig h t-g reen  and maroon sh a le s  are  no t uncom

mon and seem to  be more abundant i n  the  s e c t io n  toward th e  so u th e a s t.  

B lack, f i s s i l e ,  r a d io a c tiv e  shale  i s  a m inor b u t p e r s i s te n t  l i t h i c  type 

and i s  found" in  most cases  in  a s s o c ia t io n  w ith  carbona te  and co a l u n i t s . 

T his r e la t io n s h ip  does no t seem to  have been in v e s t ig a te d  to  any g re a t  

d eg ree . C assidy  (1962, 1964), in  a  s tu d y  o f  th e  Ex^cello S hale , no ted  th e  

g ra d a tio n a l c o n ta c t o f  t h i s  b lack  f i s s i l e  sh a le  w ith  th e  o v e rly in g  and 

u n d erly in g  carb o n a te  beds, and th e  w r i te r  has observed a  coaly  bed o v er- 

l a in  by a  b la c k , f i s s i l e  sh a le  which was in  tu rn  o v e r la in  by a carbonate  

bed w ith in  th e  Marmaton Group o f  n o r th e a s te rn  Oklahoma. The sh a le s  a s so 

c ia te d  w ith  th e  G ilc re a se  sand zone a re  l e s s  s i l t y  and le s s  micaceous

22
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th an  th e  h e re to fo re  m entioned sh a le s  and a re  somewhat d a rk e r in  c o lo r  and 

c o n ta in  g la u c o n ite .

Three ty p es  o f sandstones can be d isce rn e d  from c u t t in g s  : th e

G ilc rease  type which i s  a w e ll-s o r te d , f i n e -  to  m edium -grained, w e ll 

cemented, g la ssy  in  appearance, and g la u c o n it ic  sandstone; th e  C alv in  

and Wewoka type  w hich i s  a  f in e -g ra in e d , f a i r l y  w e ll-s o r te d , we11 -cemented, 

c le a n , and q u a rtz o se  san dstone . The th i r d  type i s  c h a r a c te r i s t i c  o f  the  

Booch, B a r t l e s v i l l e ,  Red Fork, Sk inner, P ru e , and C leveland and i s  v ery  

f in e -  to  m edium -grained, poor to  w e ll s o r te d ,  h ig h ly  m icaceous, a r g i l l a 

ceous sandstone w ith  numerous carbonaceous p a r t i n g s . The l a t t e r  type would 

most p robab ly  be c la s s e d  as a subgraywacke whereas the  form er two types 

would approach o r th o q u a r tz i te . However, where th e  l a t t e r  sandstone type 

i s  w e ll developed i t  i s  c lean e r and h ig h ly  q u a rtzo se  and could  p ro b ab ly  

be c la s s e d  as an o r th o q u a r tz i te .

The ca rb o n a te  u n i t s  are alm ost everyw here f o s s i l i f e r o u s , 

c o n s is t in g  o f much s h e l l  d e b r is ,  c r in o id  stem s, w ith  a ra re  reco g n izab le  

f u s u l in id ,  and bryozoan fragm ents. As a r u le  th e  d a rk e r th e  c o lo r  th e  

more m ic r i t i c ,  and th e  l i g h te r  th e  c o lo r  th e  more c a l c i s i l t i t i c  o r c a lc a r -  

e n i t i c  th e  carb o n a te  u n i t  becomes. A connec tion  e x is t s  between th e  SP 

v a lu es  and th e  l i t h i c  n a tu re  ; a l ig h t- c o lo re d ,  sp a rry , c a lc a r e n i te  i s  in  

most cases  always r e f le c te d  by a  h igh  SP w hereas th e  d a rk e r-c o lo re d  

m ic r i t i c  u n i t s  have a  low SP v a lu e .

D e lin ea tio n  o f Marker- d e fin e d  Units 

Two main su b d iv is io n s  o r g e n e tic  sequences can be e s ta b l is h e d  f o r  

th e  su ccess io n  o f rocks under s tudy . The base o f the  low er sequence i s  

marked by an an g u la r  unconform ity where ro ck s  from Simpson to  Wapanucka
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a re  t ru n c a te d  and onlapped by Desm oinesian u n i t s . The top  o f th e  low er 

sequence and consequen tly  th e  b ase  o f th e  upper sequence i s  th e  base of 

a  ca rb o n a te  u n i t  w idely  known as th e  "Oswego lim e ."  The top  o f  the  upper 

sequence i s  th e  base o f a w idespread carbonate  u n i t  known as th e  Checker

board L im estone. As d efin ed  by th e se  m arkers the  two g e n e tic  sequences 

o f s t r a t a  correspond , e s s e n t i a l ly ,  to  th e  long-recogn ized  Cherokee and 

Marmaton Groups, re s p e c t iv e ly .

S ix  m arker horizons a re  recogn ized  in  the  Cherokee g e n e tic  

sequence , seven i f  the unconform ity  i s  considered . The f i r s t  p e r s i s te n t  

m arker above th e  unconform ity i s  a c o a l bed (P la te  I ,  Marker "A"), which 

Jo rdan  (1959, p .  90) considered  to  be th e  top  of the  H artsh o rn e . Traced 

eastw ard  th i s  appears to  be what Koontz (1967, P la te  IV) c a l le d  H artshorne. 

However, Busch (1961, F ig . l )  in d ic a te d  th i s  marker to  be a t  th e  top  of 

the  low er Booch sand. The n ex t m arker horizon  i s  b e lie v e d  to  be one of 

the  Brown lim es (P la te s  I  and I I ,  Marker "B"). S ev era l o th e r  m arkers 

(lim esto n e  and co a l beds) have been observed both  above and below b u t 

th e se  converge and d isap p ea r when tra c e d  l a t e r a l l y  to  th e  n o rth w es t. 

W hether th i s  carbonate u n i t  co rresponds to  th e  Spaniard  L im estone, b a s a l 

member o f  th e  Savanna Form ation, i s  n o t known. Jo rd an ’s c ro s s - s e c t io n  

(1959, P la te  D) would seem to  in d ic a te  such i s  no t the  c a se . Next in  

su ccess io n  i s  a carbonate a n d /o r  b la c k  sh a le  marker o ccu rrin g  a t  the  

h o rizo n  o f th e  In o la  Limestone (P la te s  I  and I I ,  Marker "C "). The n ex t 

m arker h o rizo n  i s  a  carbonate and b la ck  sh a le  u n i t  known as th e  Pink lime 

which i s  con sid ered  to  be th e  e q u iv a le n t to  the  Tiawah Lim estone (P la te s  I 

and I I ,  M arker "D"). The f i f t h  m arker i s  th e  V e rd ig ris  Limestone (P la te s  

I  and I I ,  Marker "E"), a  carbona te  u n i t  w ith  and u n d erly in g  b la c k  sh a le
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bed and p o s s ib ly  a  bed of co a l w hich, when trac ed  to  th e  so u th e a s t to  th e  

o u tc ro p , seems to  be a t  the  ho rizon  o f  th e  H enryetta c o a l . A f a i r l y  

p e r s i s t e n t  m arker below th i s  (P la te s  I  and I I )  has been c a l le d  "Henry- ' 

e t t a "  (C lay ton , 1965, Shulman, 1966); b u t when traced  to  th e  ou tc ro p  i t  

i s  below th e  H enryetta  coal ho rizo n . C ro ss-sec tio n s  by Weaver (1954) 

and R ies (1954) showed the  V e rd ig ris  m arker as "Senora L im esto n e .” How

e v e r , Duck (1959) in d ic a te d  th i s  h o rizo n  to  be the  H en ryetta , w hich would 

tend  to  su p p o rt th e  w r i t e r 's  c o n te n tio n . The s ix th  ho rizo n , and th e  top  

o f th e  Cherokee g e n e tic  sequence, i s  th e  base o f the  Oswego lim e (P la te s  

I  and I I ,  Marker "F "). This carbona te  u n i t  i s  prom inent over th e  n o rth 

w este rn  th re e - fo u r th s  of th e  a re a  b u t th in s  southeastw ard and becomes 

in t e r c a l a te d  w ith  th e  sandstone tongues o f the  C alvin Form ation. Oakes 

(1963 , p . 32 ) in d ic a te d  th a t  the  F o rt S c o tt and /o r Breezy H i l l  Lim estones 

a re  re c o g n iz a b le  as f a r  sou th , on th e  o u tc ro p , as T. 15 N ., R. 14 E. w ith  

b la c k , f i s s i l e  sh a le  and p h osphatic  nodu les ex tending  somewhat f a r th e r  

so u th  in to  T. I 4 N. where th ey  a re  a  few inches below C alv in  sandstone 

member number 5. This sandstone tongue can be recognized in  th e  su b su r

fa c e  and would be th e  lo g ic a l  c o n tin u a tio n  f o r  marker "F", however, i t  i s  

no t p e r s i s t e n t  enough to  se rv e  t h i s  p u rp o se . Another sandstone tongue, 

t h a t  forms th e  top  o f the C alv in  Form ation i s  more p e r s i s te n t  and has been 

used as  th e  top o f th e  Cherokee sequence where the Oswego lim e i s  no 

lo n g e r d is t in g u is h a b le .  Both on th e  ou tc rop  (Oakes, 1963, F ig . 5) and in  

su b su rfa ce  (P la te  l ) ,  C alvin sandstone tongues p in ch -o u t and th e  i n t e r 

ven ing  sh a le  u n i ts  th in  n o rth  and northw estw ard . A c tu a lly  th e se  sand

s to n e s  could  be considered  w ith  th e  o v e r ly in g  Marmaton g e n e tic  sequence, 

b u t a  s a t i s f a c to r y  so lu tio n  was no t found.
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The g en e tic  increm ents o f  s t r a t a  defined  by th e se  m arkers a re  

named f o r  th e  sandstone b o d ie s  found th e re in .  These a re ,  in  ascend ing  

o rd e r ; G ilc re a se , Booch, B a r t l e s v i l l e ,  Red Fork, S k inner, and P ru e-C alv in . 

In  th e  so u th e a s te rn  p o r t io n  o f th e  a re a  th e  C alvin  sandstones a re  inc luded  

w ith  th e  Prue b u t the w r i te r  f e e l s  th a t  the  form er a re  above th e  Prue and 

th e  l a t t e r  name should be con fined  to  th e  sh a le  in te r v a l  in  th e  upper 

sh a le  member o f  the  Senora Form ation (R ie s , 1954-, P la te  I I ) .

The Marmaton g e n e tic  sequence o f s t r a t a  does n o t len d  i t s e l f  to  

th e  same type o f  in c rem en ta l su b d iv is io n  as does th e  Cherokee. In  th e  

n o r th e rn  p o r t io n  of th e  a re a  the  sequence i s  c h a ra c te r iz e d  by th ic k  c a r 

bonate  developm ent which g ives  way southward to  a th ic k  sh a le  body which 

becomes in te r c a la te d  w ith  sandstone  tongues in  th e  so u th e a s te rn  p o r tio n  

(P la te  l ) .  These sandstone tongues a re  s h e e t- l ik e  masses th a t  d isap p ea r 

northw estw ard , fe a tu re s  th a t  a re  shared  w ith  th e  u n d erly in g  C a lv in  sand

s to n e s .  Midway, in  an e a s t-w e s t d i r e c t io n ,  i s  an e lo n g a te  body o f sand

s to n e  t h a t  i s  d i s t i n c t  from the  to n g u e s. No p e r s i s t e n t  m arkers a re  p re se n t 

between th e  base  o f th e  Oswego lim e (m arker "F") and th e  base o f  th e  

C heckerboard Lim estone. As a  consequence the d e p ic tio n  o f th e  Marmaton 

u n i t s  v a r ie s  from th a t  o f th e  Cherokee. -  ■

W ithin  th e  ca rbona te  su c c e s s io n , two main u n i ts  can be 

d is t in g u is h e d ;  Oswego lim e and B ig  lim e (P la te s  I  and I I )  w hich a re ,  

e s s e n t i a l l y ,  eq u iv a le n t to  th e  F o r t S c o tt and Oologah Lim estones on the  

o u tc ro p . A th i r d  carbonate  u n i t ,  th e  Lenapah Limestone (P la te  I I )  i s  

p re s e n t  i n  th e  n o rth e rn  p o r t io n  o f  the  a re a . The L abe tte  Shale s e p a ra te s  

th e  Oswego and Oologah u n i t s  (P la te s  I  and I I ) . . In  the  extrem e n o rth e rn  

p a r t  o f  th e  a re a  th e  Oologah can be sep a ra ted  in to  th re e  u n i t s ;  Pawnee



27

Lim estone, Bandera S hale , and Altamont Limestone (P la te  I I ) .  The 

sandstones d i r e c t l y  ben ea th  th e  Checkerboard and the  th ic k e r  body tre n d in g  

a c ro ss  the  m iddle of th e  a re a  a re  th e  C leveland  (P la te  I ) .  The sandstone 

tongues in  the  so u th e a s te rn  p o r tio n  a r e ,  f o r  th e  most p a r t ,  th e  Wewoka 

Form ation (P la te  l ) .  The uppermost tongues may be p a r t  o f  th e  Holden- 

v i l l e  S hale , a lth o u g h  th i s  d i s t i n c t io n  i s  no t h e re in  made. The Checker

board  Limestone seems to  be w idespread and se rv es  not on ly  as a  datum f o r  

th e  p r o f i l e s  (P la te s  I  and I I ) b u t as  th e  m arker fo r  the  top  o f the  

Marmaton g e n e tic  sequence of s t r a t a .  The Checkerboard lo se s  i t s  d i s 

t in c t iv e n e s s  in  th e  so u th e a s te rn  co rn e r o f th e  a re a  where i t  d isap p ea rs  

in to  san d sto n e . R ies (1954, p . 90) no ted  th a t  th e  subsurface  Checkerboard 

i s  n o t th e  same as th e  Checkerboard mapped on the  su rface  in  Okfuskee 

County bu t i s  e q u iv a le n t to  a  sandy lim esto n e  in  the  b a s a l  p a r t  o f  th e  

Seminole Form ation. Wolfson (1963), i n  an in v e s t ig a t io n  o f  the  Checker

board Limestone on th e  ou tcrop , f e l t  t h a t  t h i s  carbonate  u n i t  graded 

southw ard in to  sandstone in  the  v i c i n i t y  o f Deep Fork R iver, n o r th e a s te rn  

Okfuskee and sou thw estern  Okmulgee C o u n tie s . In  the n o rth e rn  reach es  o f 

the a re a  th e  Checkerboard i s  in  c lo se  c o n ta c t w ith  a lower ca rbona te  u n i t  

th a t  i s  co n sid ered  to  be the Lenapah Lim estone (P la te s  I  and I I ) .

P o ss ib le  Uneonform itle s  in  th e  Desmoinesian S ec tio n  

Three u n con fo rm ities  have been p o s tu la te d  w ith in  t h i s  su ccess io n  

of s t r a t a ; ,  one a t  th e  top  of Atoka, one w ith in  the  Cherokee sequence (base 

Thurman S andstone-top  Boggy Form ation), and one in  the s e c tio n  j u s t  below 

th e  Checkerboard Limestone (base Seminole F orm ation). A ll th re e  o f  th e se  

re p re s e n t some s e r ie s  boundary; Lam pasas-Atoka-Derry and D esm oinesian, 

P o t t s v i l l e  o r Kanawha and A llegheny, D esm oinesian and M issourian  (Moore,
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e t  a l . . 19A4, Cheney, 1945, Moore and Thompson, 1949), r e s p e c t iv e ly .  The 

e x is te n c e  o f th ese  su rfa c e s  o f d is c o n t in u i ty  i s  e x p l i c i t  in  th e  w ritin g s  

o f  B loesch (1919), Clawson (1928), Lowman (1933), Oakes (1940, 1952, 1953, 

1963, 1967) , Jew ett (1941, 1945), Oakes and Jew ett (1942), Cheney (1945), 

Busch ( 1961) ,  and Jew e tt, Emery, and Hatcher (1965).

The evidence f o r  th e se  unconfo rm ities  in  su b su rface  could  not be 

s u b s ta n t ia te d  inasmuch a s  none o f th e  u n its  i s  tru n c a te d  and th o se  th a t  

do d isap p ea r l a t e r a l l y  a re  th e  r e s u l t  o f onlap a t  the base  o f th e  sequence 

o r g ra d a tio n  in to  sh a le  w ith in  th e  sequence (P la te s  I  and I I ) .  The sh a le s  

and sandstones a s so c ia te d  w ith  th e  G ilc rease  do d i f f e r  from tho se  h igher 

i n  th e  se c tio n  and Busch ( 196I ,  F ig . l )  in d ic a te d  th a t  t h i s  i s  a  tru n c a te d  

s e r i e s .  A map by Busch (D ickey and Rohn, 1955, F ig . 4 ) would seem to  sup

p o r t  t h i s  c o n ten tio n . However, B ly the (1959) and Rowett ( 1963) in d ic a te d  

t h a t  th e  Atoka san d sto n es , a t  th e  ou tc ro p , e x h ib ite d  an on lapp ing  r e la 

t io n s h ip  ra th e r  than  one of t r u n c a t io n .  The w r i te r  i s  in c lin e d  to  go 

a lo n g  w ith  th i s  and view th e se  sandstones as being  t r a n s g re s s iv e  onto 

o ld e r  tru n ca ted  ro ck s, a t  l e a s t  i n  the  a rea  o f in v e s t ig a t io n .

P re - Desm oinesian Rocks

Rocks o ld e r  th a n  D esm oinesian are  tru n c a te d  p ro g re s s iv e ly  from 

s o u th e a s t to  no rthw est. E a s i ly  d e f in a b le  u n its  which can be d e lin e a te d  

on e l e c t r i c  logs and by sam ples i n  th i s  o ld e r, tru n c a te d  s e r i e s ,  in c lu d e : 

Wapanucka Shale, Cromwell sand . S p rin g e r Shale, Caney S h a le , Mayes lim e, 

"O sage ," Woodford Shale , Hunton Lim estone, Sylvan S hale , V io la  Limestone, 

Simpson Form ation, and A rbuckle Lim estone. Rocks o ld e r  th a n  th e  M issis- 

s ip p ia n  lim estones subcrop b en ea th  th e  unconform ity su rfa c e  a long  th e  

a x is  o f the  C en tra l Oklahoma Arch which l i e s  la rg e ly  w est o f the  a re a
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(Jo rdan , 1962) bu t c ro sse s  th e  extreme n o rth w este rn  co rn er, th e  Cushing 

a n t ic l i n e ,  and a sm all s t ru c tu re  n o rth  o f  Cushing (P la te  I I I ) .  Rocks 

r e fe r re d  to  th e  M iss is s ip p ia n  System dom inate th e  subcrop map, w ith  

younger Pennsylvanian rocks being p re s e n t on ly  in  th e  so u th eas te rn  p o r

t io n .

The s o -c a lle d  ”Dsage" s e r ie s  subcrops throughout the n o rth e rn  

h a lf  o f the a re a  (P la te  I I I ) ,  c o n s is tin g  o f  a m assive sequence o f l i g h t  

to  d a rk -c o lo re d , f o s s i l i f e r o u s ,  sp a rry  to  dense carbonates w ith  b lu e -g ra y  

and w hite  c h e r t .  Commonly p re se n t a re  zones of b u ff-c o lo re d  t r i p o l i .

This zone i s  c h a ra c te r iz e d  by a la rg e  n e g a tiv e  SP accompanied by very  

low r e s i s t i v i t y ,  on e l e c t r i c  lo g s , and occurs d i r e c t l y  beneath  the uncon

fo rm ity  or a t  p la ce s  deep w ith in  th e  carbona te  s e c t io n .  This sequence 

gives way southw ard to  b la c k , a rg il la c e o u s ,  arenaceous carbonates w ith  

in te r c a la te d  b lack  s h a le s .  Three su b d iv is io n s  can be observed ( S t r a t i 

g raph ie  P ro f i le  CC', P la te  I I I ) ;  a  low er c a lca reo u s  u n i t ,  a m iddle sh a le  

u n i t ,  and an upper ca lca reo u s  u n i t .  The low er u n i t  i s  c a lle d  "Mayes" 

by most g e o lo g is ts ,  th e  upper u n it  has been c a l le d  "False Mayes" or 

combined w ith  th e  m iddle sh a le  u n it  and a ss ig n e d  to  the  Caney. Jordan  

( 1959, F ig . 16 , 17, and P la te  D) co n sid ered  the  lower and m iddle u n its  

to  be Meramecian and the upper u n it  G h este rian ; th ey  a re  so in d ic a te d  on 

her map (Jo rd an , 1962).

The n a tu re  o f  the  r e la t io n s h ip  between th e se  M iss iss ip p ian  u n i ts  

i s  no t w ith in  th e  scope of th is  s tu d y  and c e r t a in  u n i ts  only  were recog

n iz a b le  and mapped.

The Cromwell i s  a  medium-grained, c a lc a re o u s , g la u c o n itic  

sandstone and , in  th i s  a re a ,  i s  o v e r la in  by a d ark -g rey  sh a le  term ed
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Wapanucka. These a re  considered  to  be Morrowan in  age and a re  r e s t r i c t e d  

to  th e  s o u th e a s te rn  and e a s te rn  p o r tio n s  o f the  a re a  o f s tu d y  (P la te  I I I  

and S tr a t ig r a p h ie  P r o f i le  GO'). Beneath th e  Cromwell sand, in  the  extreme 

so u th  and so u th e a s te rn  p o rtio n s  of the  a r e a ,  i s  a b lack  f i s s i l e ,  s o f t ,  

" g re a s y ," sh a le  u n i t  c a l le d  S pringer (S tr a t ig ra p h ie  P ro f i le  CC')* I t  

subcrops in  a  sm all a re a  in  the  n o rth w este rn  co rner of Seminole County 

(P la te  I I I ) .

This map i s  i n  e s s e n t ia l  agreem ent w ith  th a t  o f Jordan  (1962) 

b u t ex tends and a m p lif ie s  i t  by d e l in e a t in g  th e  Seminole-Cushing r id g e  o f 

Powers (1927 , p . 1102, 1928, p . .1051) and i t s  ex ten sio n  northw ard th rough  

th e  f a u l t e d  White T a i l  a re a  (Hayes, 1956, F ig . l )  o f e a s t - c e n t r a l  Osage 

County, th e  a re a  occupied by "Chat" f a c i e s ,  a la rg e  r e e n tra n t  in  th e  sub

crop in  n o rth e rn  Creek County in d ic a t iv e  o f a major stream  channel (b e s t 

shown by th e  iso p ach  o f  L,he G ilc rease  g e n e tic  increm ent, P la te  IV ), the  

subcrop o f  th e  m iddle sh a le  u n it  w ith in  th e  M iss iss ip p ian  System ( a c tu a l ly  

many m arkers a re  q u ite  p e r s is te n t  w ith in  th e  s o -c a lle d  "Mayes" and Caney 

u n i ts  and a  much more d e ta i le d  subcrop map i s  p o s s ib le ) ,  and in  a d d i t io n  

th e  subcrop o f th e  Cromwell and Wapanucka a re  d ep ic ted .

T ru n ca tio n  r a t e s  vary  from p la c e  to  p lace  bu t average 10 f e e t  

p e r  m ile f o r  th e  Wapanucka Shale in  th e  so u th e a s te rn  co rner of th e  a re a  

and abou t 20 f e e t  p e r m ile fo r  the  Caney-Mayes se c tio n  w est of th e  

Sem inole-Cushing r id g e  complex w ith  d i r e c t io n  o f tru n c a tio n  westward o r 

s l i g h t l y  northw estw ard . This would seem to  in d ic a te  u p l i f t  along  th e  

C en tra l Oklahoma Arch an d /o r re g re s s io n  tow ard the so u th e a s t p r io r  to  

d e p o s it io n  o f th e  o v e rly in g  Desmoinesian ro c k s .
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Cherokee G enetic Sequence o f S tr a ta

G ilc rease  G enetic Increm ent of S tr a ta

T his su ccess io n  of rocks i s  d e fin e d  by the pre-D esm oinesian  

unconfo rm ity  a t  th e  base and m arker "A" a t  the top (P la te  I ,  S t r a t i 

g rap h ie  P r o f i le  D D '). M arker "A" i s  a t  the horizon  o f th e  H artshorne 

c o a l .

The G ilc re ase  increm ent o f  s t r a t a  th ickens to  th e  so u th e a s t as 

a  r e s u l t  o f  i n t r a s t r a t a l  th ic k e n in g  and onlap (P la te  I ,  S tr a t ig ra p h ie  

P r o f i le s  CO' and DD')* The iso p ach  map of th i s  increm ent (P la te  IV) shows 

th e  th ic k n e s s  rang ing  from zero  i n  th e  w est to  more th an  ^50 f e e t  in  the  

s o u th e a s te rn  co rn e r . V a ria tio n s  i n  th ic k e n in g  seem to  fo llo w  c e r ta in  

l i n e a r  tre n d s  th a t  o u tl in e  a  d e n d r i t i c  p a t te rn .  Follow ing Andresen (1962) 

and M artin  (1966) i t  i s  f e l t  th a t  t h i s  phenomenon g ives  a  good r e f le c t io n ,  

w ith in  th e  c o n tro l  used, o f th e  pre-D esm oinesian d ra in ag e  system  dev e l

oped upon the o ld e r  s e r ie s  of ro c k s .

Two m aste r channels a re  p re s e n t ,  bo th  tre n d in g  sou theastw ard .

One tre n d s  sou theastw ard  a c ro ss  th e  n o rth e rn  h a lf  o f Creek County, the 

o th e r  sou theastw ard  th rough the  n o r th e rn  p o r tio n  o f Okfuskee County. The 

form er seems to  be th e  m ajor chan n e l. A marked downdip in v a g in a tio n  i s  

p re s e n t a long  th i s  m ajor tren d  on th e  Subcrop Map (P la te  I I I ) .  Minor 

c re n u la tio n s  o f th e  isopach  lim es a re  co nstrued  to  re p re s e n t  t r i b u ta r i e s  

o f  th e se  m aster c h a n n e ls . D ire c tio n  o f flow  would be to  th e  so u th e a s t

ward o f f  o f th e  presum ably em ergent C e n tra l Oklahoma Arch.

Sandstone bodies f a l l  in to  two c a te g o r ie s ;  th e  n o r th e a s t -  

sou thw est tre n d in g  masses in  th e  s o u th e a s te rn  co rn e r, and th e  sm a lle r, 

th in n e r  bod ies in  the w estern  a re a s  (P la te  IV ). The form er a re  th e
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G ilc re a se  sands and th e  l a t t e r  a re  r e f e r r e d  to  as "Burgess" o r unconform ity  

san d s . P o s i t iv e  id e n t i f i c a t i o n  as  to  sandstone type appears to  be impos

s ib l e .  However, due to  th e i r  c lo se  p ro x im ity  to  the  unconform ity , t h e i r  

g la u c o n it ic  n a tu re  and the  alignm ent o f  th e  G ilc rease  sand bod ies normal 

to  the  p o s tu la te d  pre-D esm oinesian stream  channels, i t  i s  f e l t  t h a t  th e  

concept o f a  n e r i t i c  o r l i t t o r a l  o r ig in  i s  most f e a s ib le .  T his g e n e ra l 

i n t e r p r e ta t io n  i s  shared by Jackson (l9 5 2 ) and Dickey and Rohn (1955) 

based on su b su rface  s tu d ie s  and a ls o  by B lythe (l959) and Rowett (1963) 

from th e i r  work on su rfa c e  ex p o su re s .

The r a t e  of onlap f o r  th e  G ilc re a se  increm ent of s t r a t a  v a r ie s  

from p la ce  to  p la ce  b u t averages between 6 and 20 f e e t  p e r  m ile  in  a 

w e s te r ly  d i r e c t io n .

Booch G enetic Increm ent o f  S tra ta  

This su ccess io n  of rocks i s  d e fin e d  as the  s t r a t a  between 

m arkers "A" and "B" o r "B" and th e  pre-D esm oinesian unconform ity  where 

"A" i s  a b se n t due to  onlap (P la te s  I ,  I I ,  S tr a t ig ra p h ie  P r o f i le  E E ') .

Marker "A" i s  considered  to  be a t  th e  h o rizo n  of the  H artshorne c o a l and

m arker "B" i s  one of th e  Brown lim e s .

The Booch increm ent th ic k e n s  to  th e  so u th e a s t, b o th  by

i n t e r s t r a t a l  th ic k e n in g  and on lap . Isopach  map o f th i s  inc rem en t (P la te  V) 

shows a  th ic k e n in g  from zero a long  th e  w este rn  margin o f th e  a r e a  to  more 

th an  300 f e e t  i n  the  so u th e a s te rn  c o rn e r . The p o r tio n  o f th e  C e n tra l 

Oklahoma Arch in c lu d ed  by th i s  map i s  alm ost com pletely covered by rocks 

o f  th e  Booch increm en t. Areas t h a t  w ere presum ably em ergent a re  lo c a te d  

a long  th e  w estern  m argin of th e  map, th e  sou thw estern  and n o rth w este rn  

co rn e rs  o f th e  map. These connect w ith  a la rg e r  emergent re g io n  along
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th e  a x is  of th e  C e n tra l Oklahoma Arch beyond th e  w estern  co n fin es  o f th e  

study  (Berg, 1968, P la te  V). S ev era l i s o la te d  a rea s  o f emergence a re  

p re s e n t;  two sm all ones along th e  Cushing a n t ic l i n e  in  n o rthw estern  

Greek County, and a  la rg e r  one in  so u th e a s te rn  Kay and w estern  Osage 

C o u n ties . The l a t t e r  o c c iç ie s  a  p o r tio n  o f  th e  reg io n  which Buchanan 

( 1927, p . 1311 and F ig . 3) c a lle d  "Osage I s la n d ."  The increm ent i s  th in  

along  th e  h o r s t  between th e  W ilz e tta  and Keokuk f a u l t s  (P la te  I I I ) ,  a long  

an e a s t-w e s t tre n d  th rough sou thern  Payne and n o rth e rn  L incoln  C o u n ties , 

and an i r r e g u l a r  a re a  o f th in n in g  i s  p re s e n t  n o r th e a s t of the  Cushing 

a n t ic l in e  in  so u th e a s te rn  Osage County. The l a t t e r  i s  th e  r e s u l t  o f 

channeling  o f  sandstones of th e  o v e rly in g  B a r t le s v i l l e  increm en t. The 

e a s t-w e s t tre n d  seems to  r e f l e c t  a  d ra in ag e  d iv id e  or in te r f lu v e  between 

th e  two m ajor channels p rev io u s ly  d e sc r ib e d . The n o rth e rn  channel can 

be extended westward in to  Noble County and northw ard in to  Kay County and 

th e  so u th ern  channe l, w hile somewhat subdued, can be extended westward 

in to  w este rn  L inco ln  County. Numerous t r i b u t a r i e s  to  th e se  m aster channels 

a re  in f e r r e d  by the  c re n u la tio n s  o f th e  iso p ach  l i n e s .

Sandstones o f th i s  increm ent c o n s is t  o f the  th ic k  accum ulations 

o f th e  Booch a long  the  e a s te rn  and so u th e a s te rn  m argins o f th e  map and the  

sm all, th in  bod ies s c a tte re d  along  th e  t r e n d  o f th e  n o rth e rn  m aster chan

n e l  (P la te  V ). The Booch i s  a very  f i n e -  to  f in e -g ra in e d , sub an g u lar, 

m icaceous, and carbonaceous sandstone th a t  becomes q u ite  th ic k  along 

b ifu r c a t in g  t r e n d s .  A c la s s ic  s tudy  of th e  Booch, done by Busch (1953, 

1954) ,  su g g es ts  t h a t  i t  i s  of d e l t a i c  o r ig in .  Logan (1957, p . 5 and Map 5) 

i s  o f a s im ila r  o p in io n . Scruton (1950), in  a  s tu d y  o f th e  Warner Sand

s tone (co n s id e red  to  be the Booch e q u iv a le n t)  in  n o r th e a s te rn  Oklahoma,



34.

fav o red  a  d e l t a i c  o r ig in .  This concept th a t  the Booch i s  o f a channel 

o r ig in  goes back a t  l e a s t  as f a r  as Reed (1923) who showed th e  th ic k n e ss  

o f t h i s  sand in  th e  H enryetta  a rea  and p o s tu la te d  a d e l ta ic  o r ig in .  How

e v e r, Tanner (1963) ch a llen g ed  th i s  id e a , p o s tu la t in g  a "ch en ie r-b each  

r id g e - b a r r i e r  is la n d "  mode o f  o r ig in  f o r  b o th  th e  Booch and B a r t le s v i l l e  

san d s. His in te r p r e ta t io n s  a re  based on ou tc rop  and subsu rface  s tu d ie s  

and p rev io u s in v e s t ig a t io n s  (Tanner, 1959, Harvey, 1961).

The sandstones  o f th e  Cherokee g e n e tic  sequence o f s t r a t a  m an ifes t 

s im ila r  c h a r a c te r i s t i c s ,  fo r  the most p a r t ,  and i t  i s  f e l t  th a t  sp e c u la 

t io n s ,  a s  to  type  and o r ig in ,  are  b e s t  t r e a te d  as a whole (Resume of 

Cherokee sandstone b o d ie s , p . 45) r a th e r  th a n  in d iv id u a l ly .

B a r t l e s v i l l e  Genetic Increm ent o f S tr a ta  

The B a r t l e s v i l l e  increm ent i s  d e fin e d  a t  th e  base by marker "B" 

and a t  th e  top  by marker "0", the Brown lim e and In o la  Limestone h o rizo n s , 

r e s p e c t iv e ly  (P la te s  I ,  I I ,  S tr a t ig ra p h ie  P r o f i l e  FF ')« Where th e  Brown 

lim e o n lap s, th e  Booch increm ent, th e  base o f  th e  B a r t le s v i l le  increm ent 

i s  th e  pre-D esm oinesian  unconform ity .

S t r a ta  o f  t h i s  increm ent cover most o f th e  Cent. i l  Oklahcma Arch, 

w ith in  th e  co n fin es  o f  th e  in v e s t ig a te d  a r e a ,  excep tions being  th re e  sm all 

l o c a l i t i e s ;  one on th e  Cushing a n t ic l in e  in  no rth w este rn  Creek County, 

one in  the  extrem e sou thw estern  co rn e r, and one in  the  n o rth w este rn  co rn e r 

o f th e  map. The l a t t e r  two a re  p a r ts  o f l a r g e r  a rea s  to  th e  w est a long  

th e  a x is  o f th e  C e n tra l Oklahoma Arch o r Nemaha Ridge (Berg, 1968, P la te  

V I) . These pa tches where th e  B a r t le s v i l le  in crem en t i s  ab sen t presum ably 

re p re s e n t  a rea s  th a t  were em ergent.
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The increm ent th ick en s  to  th e  e a s t  and so u th e a s t, from zero  to  

more th a n  350 f e e t  (P la te  V). Rate o f th ic k e n in g  v a r ie s ,  b u t f o r  the 

a re a  w est o f  th e  Sem inole-Cushing r id g e  (P la te  I I I )  5 f e e t  p e r  m ile o r 

l e s s  would be average whereas e a s t  o f th e  r id g e , r a te s  g re a te r  th a n  5 

f e e t  p e r  m ile  p r e v a i l .  A s l ig h t  th in n in g  tre n d  i s  d is c e rn ib le  a long  th e  

Sem inole-G ushing r id g e , being q u ite  pronounced over the  Gushing a n t i 

c l in e  i t s e l f  i n  n o rth w es te rn  Greek County. I r r e g u la r i t i e s  in  the  p a t te r n  

o f th ic k e n in g  a r e ,  f o r  th e  most p a r t ,  due to  channeling  and th e  p resence 

o f th ic k  bod ies o f sandstone . However, some r e f le c t i o n  o f th e  a n c ie n t 

topography i s  in d ic a te d  where th e  B a r t l e s v i l l e  s t r a t a  l i e  upon th e  uncon

fo rm ity  s u r f a c e , e s p e c ia l ly  in  e a s te rn  Logan County. Channeling i s  

p re s e n t a t  b o th  th e  base and th e  top o f  th e  increm en t. The form er has 

been d isc u sse d  in  the  s e c tio n  d e a lin g  w ith  th e  Booch increm ent. Channel

in g  in to  th e  top  o f th e  increm ent i s  p re s e n t  in  e a s te rn  Kay County, 

w estern  Osage County, w estern  Pawnee County, c e n t r a l  Payne County, and 

n o rth e rn  L in co ln  County. Thinning in  th e se  a re a s  corresponds, e s s e n t i a l ly ,  

to  th ic k  e lo n g a ted  sandstone tre n d s  in  th e  o v e rly in g  Red Fork increm ent 

(P la te  V I I ) .

In  c e n t r a l  Payne and n o rth e rn  L inco ln  C ounties an in te r e s t in g  

s i tu a t io n  e x i s t s  where sandstones o f b o th  th e  B a r t le s v i l le  and Red Fork 

increm ents a re  superim posed or s tack ed  (P la te s  VI and V II). P o t te r  (1963, 

p . 71) d isc u sse d  th i s  phenomenon and c re d i te d  F eo filo v a  w ith  th e  name 

" m u ltis to ry "  sand bod ies fo r  such  c a s e s . This s i tu a t io n  i s  no t uncommon 

and le ad s  n o t on ly  to  th ic k  sandstone sequences b u t a lso  to  confusion  as 

to  what i s  happening. L inear th ic k e n in g  i s  p re s e n t in  the  e a s te rn  p o r

t io n  o f th e  a re a , co rresponding  to  th e  th ic k  e longated  sandstone bod ies
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(P la te  V I). This i s  u n d erstandab le  inasm uch as sh a le  compacts more 

r e a d i ly  than  san d sto n e . This phenomenon i s  p re v a le n t n o r th e a s t o f  Cushing 

a n t ic l in e  in  so u th e a s te rn  Osage County v h ere  sandstone composes th e  e n t i r e  

increm ent b u t becomes le s s  s ig n i f i c a n t  as th e  t o t a l  increm ent th ic k e n s .

The bu lk  of the  sandstone w ith in  the  B a r t le s v i l le  increm en t i s  

s i tu a te d  in  th e  e a s te rn  p o r tio n  o f  th e  a re a ,  w ith  the  th ic k e s t  p a r t s  

having a s o u th e a s t to  n o r th e a s t a rc u a te  tre n d  (P la te  V l) . Numerous d ig i 

ta t io n s  ex tend  westward from th e  main mass f o r  vary ing  d is ta n c e s .  The 

g en e ra l p a t te r n  i s  one of e lo n g a ted  sandstone  b o d ies, reach in g  th ic k n e sse s  

in  excess of 160 f e e t ,  anastom osing and b i f u r c a t in g ,  and in  p a r t  d e n d r i

t i c .  T his would seem to  q u a l ify  th e  B a r t l e s v i l l e  sands as  a b e l t  type o f 

d e p o s it acco rd in g  to  P o t t e r 's  c l a s s i f i c a t i o n  (1962), produced by th e  

l a t e r a l  m ig ra tio n  and /o r co a le sc in g  o f  d en d ro id s . I t  seems th a t  th e  

d i r e c t io n  o f sand t r a n s p o r t  could on ly  be in  a  d i r e c t io n  p a r a l l e l  to  the 

e lo n g a tio n , in  th i s  case e i th e r  from  n o r th  to  sou th  o r v ic e  v e rs a , in  th e  

main. Could b o th  d ire c tio n s  be p o s s ib le ?

More s tu d y  has been devoted to  th e  sandstones o f th e  B a r t l e s v i l l e  

and Red Fork increm ents than  to  a l l  o f  th e  o th e rs .  P r io r  to  and d u rin g  

th e  1930's  a l l  producing sandstones n e a r  th e  base o f th e  Cherokee were 

c a l le d  B a r t l e s v i l l e  and much d is c u s s io n  cen te re d  around th e  n a tu re  o f 

th e se  sa n d s to n e s . Berger ( l9 2 l)  d isc u sse d  th e  S a lly a rd s  f i e l d  o f Kansas 

and favo red  a  n ear-sh o re  environm ent, presum ably a  bar a lth o u g h  he d id  

n o t a c tu a l ly  c a l l  i t  a b a r . Sands (1924) was o f th e  op in ion  th a t  th e  

sandstone p roducing  ab Burbank p o o l, w e s t- c e n t r a l  Osage County, i s  d e l ta ic  

and i s  se p a ra te d  from the  B a r t l e s v i l l e  sand , being  a t  the  same ho rizo n  

b u t having sou rces to  th e  w est and e a s t  r e s p e c t iv e ly .  Cadman (1927), in



37

a r a th e r  p e n e tra t in g  s tudy , p o s tu la te d  a  v a l l e y - f l a t  environment f o r  th e  

sandstones o f the  Golden Lanes o f Greenwood County, Kansas, p o in tin g  out 

th a t  th e  sands seem to  have been d e p o s ite d  i n  a  scou red -ou t groove. W il

son ( 1927) ,  in  a  d isc u ss io n  o f  the  Glenn p o o l, e a s te rn  Creek County and 

e a s t  o f th e  a re a  o f in v e s t ig a t io n ,  p re se n te d  an iso p ach  o f the B a r t le s 

v i l l e  sand , a p p a re n tly  one o f the  f i r s t  o f t h i s  san dstone , and c a l le d  f o r  

a so u th e rn  o r w estern  source from which sand "was poured out on th e  sea  

bottom  and d is t r ib u te d  by wave a c tio n "  (p . 238 ). W eirich  (1932) d i s t i n 

guished  th e  Burbank or Red Fork sand from th e  B a r t le s v i l l e  and propounded 

th e  o ff -sh o re  b a r  o r ig in .  Bass (1934, 1936) and B ass, Leatherock, D il

la rd ,  and Kennedy (1937) favored  a  b a r  ty p e  o f  environm ent, am assing a 

trem endous amount o f  d a ta  su p p o rtin g  t h e i r  in t e r p r e ta t io n s .  The work by 

Bass and coworkers seems to  have been d e f in i t i v e  and has been follow ed 

by l a t e r  w orkers. However, T arr (1934), i n  a  d is c u s s io n  of B ass ' 1934 

p ap er, p o in te d  ou t th a t  a channel type o f  o r ig in  i s  n o t incom patib le  w ith  

th e  f a c t s .

An in te r e s t in g  a sp ec t concerned w ith  o b se rv a tio n s  made on th e  

ou tcrop  o f th e  B lu e jack e t Sandstone ( B a r t l e s v i l l e  e q u iv a le n t) ,  w est o f  

th e  C ity  o f  P ryor in  n o rth e a s te rn  Oklahoma, i s  th a t  o f  disagreem ent on 

o r ig in .  Bass and co-workers in te rp r e te d  th e  B lu e jack e t a t  t h i s  l o c a l i t y  

as be ing  a  beach d e p o s it ,  a su g g es tio n  fo llow ed  by F isch e r ( 196I )  and 

V ish er (1965). However, in  a  d e ta i le d  s tu d y  of th i s  ou tcrop , Berg (1963) 

concluded th a t  th e  B lue jacke t i s  b e s t in t e r p r e te d  as a  channel type sand

s to n e . Which i s  th e  b e s t hypo thesis?
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Red Fork Genetic Increm ent o f S t r a ta

The Red Fork increm ent com prises th e  s t r a t a  between marker "C" 

a t  th e  base and m arker "D" a t  the top (P la te s  I ,  I I ,  S tr a t ig ra p h ie  Pro

f i l e  GG')* The m arkers correspond to  the  In o la  and Pink lim e horizons, 

r e s p e c t iv e ly .

Rocks o f  th i s  increm ent cover the e n t i r e  a re a  excep t fo r  a 

sm all p o r tio n  in  the  extrem e northw estern  co rn e r (P la te  V II ) .  Only a 

few a rea s  a long  th e  Namaha a x is  remained emergent (Berg, 1968, P la te  V II) 

a t  th i s  tim e.

The increm ent th ic k e n s  from zero  in  the  n o rth w este rn  co rner to  

more than  500 f e e t  in  th e  so u th e a s te rn  co rn er (P la te  V I I ) . Rate of 

th ic k e n in g  v a r ie s  from 5 f e e t  per m ile o r l e s s  w est o f the  Seminole- 

Gushing r id g e  to  more th an  10 f e e t  p e r  m ile e a s t  o f t h i s  f e a tu r e .  A 

g en e ra l th in n in g  tre n d  i s  ev id en t a long  th e  r id g e  and i s  p a r a l le le d  by a 

band of th ic k e n in g  along i t s  w estern m argin w hich i s  on th e  downthrown 

s id e  o f th e  W ilz e tta  f a u l t  (P la te  I I I ) .  A pparen tly  th e  Seminole-Gushing 

r id g e  had a  tendency  to  be le s s  n eg a tiv e  th an  the  su rround ing  en v iro n s . 

O ther a re a s  o f th ic k e n in g  th a t  d i f f e r  from th e  g ra in  o f  th e  re g io n a l 

p ic tu re  r e f l e c t  th e  enclo sed  sandstone bod ies and th e  cM nneling  a  t  the 

base in to  th e  u n d e rly in g  B a r t le s v i l le  increm ent, m entioned p rev io u s ly .

The tre n d  i s ,  f o r  th e  most p a r t ,  in  a  d i r e c t io n  p a r a l l e l  to  e lo n g a tio n  o f 

th e  sandstone b o d ie s .

Three zones o f  sandstone accum ulation  a re  recogn ized  w ith in  th e  

Red Fork in c rem en t, a low er, m iddle, and upper. A ll th re e  a re  p re se n t in  

th e  so u th e a s te rn  p a r t  o f the  a re a , however, th e  low er and upper p o rtio n s  

th in  northw estw ard and th e  enclosed sandstone bo d ies  a re  ab sen t n o rth v e s t
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of th e  24.0 fo o t  isopach  l in e  (P la te  V II) .  The m iddle sandstone, on the 

o th e r  hand, i s  th e  most w idespread o f  th e  th r e e .  Because of th e  lim ite d  

occu rrences o f th e  upper and low er sandstones  only  th e  m iddle one i s  

d e p ic te d  (P la te  V II) .  The middle sandstone p re s e n ts  a complex p a t te rn  

o f  b i f u r c a t in g ,  anastom osing dendro ids form ing a n o rth -so u th  tren d in g  

b e l t .  T hickness ranges from zero  to  more th an  120 f e e t  and lo c a l ly  

approaches 200 f e e t  in  c e n tr a l  Payne County where s ta c k in g  occurs w ith  

th e  u n d e rly in g  B a r t le s v i l l e  sandstones (P la te s  VI and V II) . A prom inent, 

th ic k ,  e lo n g a ted  sandstone mass i s  p re se n t i n  th e  w estern  p a r t  o f  the  

a re a , having a  n o r th -so u th  tren d  and g iv in g  o f f  numerous b ifu rc a tio n s  

bo th  to  th e  e a s t  and to  the  w est. The westward ex tensions extend fo r  

v a ry in g  d is ta n c e s  in to  th e  w estern  ran g es , e s p e c ia l ly  those of th e  so - 

c a l le d  "Cherokee tre n d "  (Berg, 1968, P la te  V II) . When viewed in  the  l i g h t  

o f sedim ent t r a n s p o r t  i t  i s  apparen t th a t  a  s tro n g  n o rth -so u th  component 

e x is te d .  The sandstone bodies in  th e  so u th e rn  h a l f  of the  a re a  g ive th e  

apoearance o f  having been spread  from th e  so u th  whereas ju s t  th e  opoosité  

app ly  to  tho se  in  th e  n o rth e rn  h a l f .  I s  i t  p o s s ib le  th a t  two o pposite  

d i r e c t io n s  o f t r a n s p o r t  a re  p re se n t?  M in era lo g ica l s tu d ie s  which might 

throw l i g h t  on th i s  a re  la c k in g . I t  appears th a t  th e  only  s tudy  o f th i s  

n a tu re  was by Leatherock (1937) b u t she f a i l e d  to  denote d is tin g u is h a b le  

t r e n d s .

As m entioned under th e  B a r t l e s v i l l e  increm en t, much s tudy  has 

been devoted  to  th e se  sandstones and many w orkers have accepted th e  con

c lu s io n s  of Bass and co-w orkers and gone on from th e re .  O thers who have 

done s tu d ie s  o f in d iv id u a l sandstone bo d ies  have e i th e r  r e je c te d  o r 

a ffirm ed  th e se  conclu sions based on t h e i r  s tu d ie s .  Neal ( l9 5 l ) ,  in  a
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paper on th e  Ceres p o o l, n o r th -c e n tr a l  Noble County, rea ffirm ed  th e  b a r 

th e o ry  and Clements ( l9 6 l ) ,  in  an i n t e r e s t i n g  th re e  component fa c ie s  

a n a ly s is  o f th e  Cherokee of Ceres and en v iro n s , a lso  supported  th e  b a r  

th e o ry . C layton  (1965), in  a  s tu d y  o f th e  Cherokee o f w estern  Payne 

County, was o f the opinion th a t  th e  Red Fork sand i s  a  channel d e p o s it .

Cruz ( 1966) , in  a d e ta i le d  s tu d y  of th e  so u th e a s te rn  p o r tio n  o f the  Bur

bank p o o l, fav o red  a n ear-sh o re  environm ent form ing c h e n ie rs , beach r id g e s ,  

b a r r i e r  i s la n d s ,  and s p i t s .  An in t e r e s t in g  f a c t  can be g leaned  from C ruz ' 

p r o f i l e s  and th i s  i s  th a t  th e  Burbank sand channels in to  th e  und erly in g  

ro c k s . In  two re c e n t a r t i c l e s  the o r ig in  o f th e  Red Fork sand in  the  

w estern  ranges has been exp lo red . Withrow (196?) in  a  study  o f th e  W akita 

tre n d  in  n o rth e rn  Grant and A lfa lfa  C ou n ties , has p o s tu la te d  an o ffsh o re  

b a r  mode o f o r ig in  whereas Thalman (1967), in  an in v e s t ig a t io n  of the  

Oakdale f i e l d  i n  so u th eas te rn  Woods County, fav o red  a  channel type of 

environm ent f o r  th e  Red Fork sand . Again one m ight ask which i s  th e  b e s t 

i n t e r p r e ta t io n  or a re  they  bo th  a p p lic a b le ?

Skinner G enetic Incrém ent o f S t r a ta  

The Skinner increm ent com prises th e  s t r a t a  between m arker "D" 

and m arker "E" (P la te s  I ,  I I ,  and S tr a t ig r a p h ie  P ro f i le s  HR', I I ' ,  and J J ' ) ,  

th e  P ink lim e and V erd ig ris  Limestone h o riz o n s , r e s p e c t iv e ly .

Rocks of th i s  increm ent cover th e  e n t i r e  a re a  and, i n  f a c t  the  

whole C e n tra l Oklahoma Arch was b u rie d  excep t f o r  a  sm all a re a  over th e  

Oklahoma C ity  u p l i f t  (Berg, 1968, P la te  V I I l ) .

T hickening  of the  Skinner increm en t tak es  p lace  from northw est 

to  s o u th e a s t ,  e s s e n t i a l ly ,  be ing  somewhat le s s  than  40 f e e t  th ic k  i n  the  

n o rth w este rn  co rn e r and in c re a s in g  to  more th an  48O f e e t  in  th e  so u th e a s te rn
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co rn e r (P la te  V I I I ) .  The r a te  o f th ic k e n in g  v a r ie s  from p la ce  to  p la ce  

b u t ,  a s  in  th e  p rev io u s  in s ta n c e s , i s  l e s s  th an  5 f e e t  p e r  m ile w est o f 

th e  Sem inole-Cushing r id g e  (P la te  I I I )  in c re a s in g  to  more than  5 f e e t  

p e r  m ile  e a s t  o f  t h i s  fe a tu re  b u t in  few cases  exceeding 10 f e e t  p e r  

m ile . This re g io n a l  tre n d  i s  in te r ru p te d  by th e  Sem inole-Cushing r id g e , 

along w hich a  g e n e ra l th in n in g  i s  e v id e n t and by an ea s t-w e s t b e l t  o f 

th ic k e n in g , e s s e n t i a l l y  through th e  so u th e rn  p a r t  of L incoln County and 

th e  n o rth e rn  p o r tio n  o f Okfuskee County. The b e l t  of th ic k e n in g  seems to  

be the  r e s u l t  o f  th ic k ,  e a s t-w e s t tre n d in g  sandstone bodies w ith in  th e  

increm ent (P la te s  V II I ,  IX, and X ). The th in n in g  along th e  r id g e  fo llo w s 

th e  p a t te r n  a lre a d y  e s ta b l is h e d , namely th a t  th e  Sem inole-Cushing r id g e  

was le s s  n eg a tiv e  th an  th e  su rround ing  a r e a s .

Three sandstone bodies a re  p re s e n t  w ith in  th is  increm ent and, 

u n lik e  th o se  o f th e  underly ing  Red Fork, a re  w idespread and w orthy o f 

in d iv id u a l  mapping (P la te s  V III, IX, and X ). The lower sandstone (P la te  

V IIl)  e x h ib i ts  th e  e lo n g a ted , anastom osing , and b ifu rc a tin g  p a t te r n  o f  

p rev io u s  sandstone bod ies bu t p re se n ts  a  r a th e r  complex tre n d  o r ie n ta t io n .  

However, th e  o v e ra l l  tre n d  i s  n o r th -so u th  w ith  a  marked e a s t-w e s t compon

e n t .  The g r e a te s t  th ic k n e sse s  occur in  th e  sou thern  p a r t  o f th e  a re a  

where th e  sandstone i s  in  excess o f 100 f e e t .  S tacking i s  p re s e n t  a long  

th i s  e a s t-w e s t tre n d  w ith  the  o v e rly in g  m iddle Skinner sand ( P la te s  V III  

and IX ). In  th e  c e n t r a l  and w estern  p o r tio n s  o f the a re a  the  den d ro id s  

p re se n t a  p a t te r n  o f  fann ing  out from w est to  e a s t .  The m iddle sandstone 

(P la te  IX) i s  con fined  to  th e  e a s te rn  and so u th e rn  p a r ts  o f  th e  a re a  and 

p re se n ts  a  p a t te r n  o f e longated , anastom osing , and b ifu rc a t in g  d end ro id s
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which seem to  co a le sce  in to  a  n o rth e a s t-so u th w e s t tre n d in g  b e l t .  

T h icknesses range from zero to  in  excess o f  100 f e e t  and s ta c k in g  w ith  

th e  u n d erly in g  sands (P la te s  V III and IX) i s  common along th e  th ic k e s t  

t r e n d s .  The upper sandstone (P la te  X) e x h ib i ts  a complex p a t te r n  o f 

narrow , e lo n g a ted , b i fu r c a t in g ,  and s l i g h t l y  anastom osing dendro ids having 

b o th  an e a s t-w e s t and a  n o rth -so u th  t r e n d .  Thicknesses range from zero  to  

more th an  100 f e e t  w ith  the g r e a te s t  th ic k n e ss  o f sandstone o c cu rrin g  in  

th e  s o u th e a s te rn  p a r t  o f  th e  a re a  (P la te  X ). S tack ing  w ith  th e  u n d e rly in g  

m iddle sandstone i s  n o t pronounced, o c c u rrin g  a t  on ly  one c o n tro l  p o in t 

(P la te  s IX and X ).

A ccording to  Berg (1968, P la te  V II) sandstones of t h i s  increm ent 

a re  p re s e n t in  the  w estern  ranges and form a n o rth -so u th  tre n d in g  b e l t  in  

th e  e a s te rn  h a l f  o f  h is  a re a . Comparison w ith  the  w r i t e r 's  maps i s  d i f 

f i c u l t  because Berg shows the  t o t a l  sandstone  w ith in  th e  Skinner increm en t, 

b o th  low er and upper, th e  m iddle sandstone being  a b se n t. As th e  upper 

. . sandstone i s  on ly  lo c a l ly  p re s e n t in  th e  w estern  reaches of the  w r i t e r 's  

a re a  i t  would seem th a t  most o f  th e  sandstone shown by Berg i s  low er 

S k in n er. G ranting th i s  i t  seems th a t  th e  d i r e c t io n  of t r a n s p o r t  f o r  the  

low er sandstone could  have been from so u th  to  n o rth  o r from b o th  d i r e c 

t io n s  w h ile  th e  m iddle and upper sandstones  were spread  from th e  so u th  o r 

s o u th e a s t .

In v e s t ig a tio n s  of geom etry and o r ig in  of Skinner sand bo d ies  a re  

o f a  l im ite d  n a tu re  and a re  r e s t r i c t e d  la rg e ly  to  pool s tu d ie s  o r ,  a t  most 

to  s e v e ra l  tow nships. D illa rd  (194-1), in  a  s tu d y  o f th e  p roducing  sand

s to n e  o f th e  Olympic poo l in  sou thw estern  Okfuskee and n o rth w este rn  Hughes 

C ou n ties , favo red  an "o ffsho re  bar"  in t e r p r e ta t io n .  Ware (1955), in  a
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s tu d y  o f th e  Senora Formation on the  ou tc ro p  and in  the  shallow  subsu rface  

o f n o r th e a s te rn  Oklahoma, im plied  a channel type o f o r ig in  f o r  th e  sand

s to n e s .  B eno it (1957), in  a s tu d y  of th e  Desmoinesian of th e  Edmond a re a , 

p o s tu la te d  a  s tream  or f lu v i a l  o r ig in  f o r  th e  lower Skinner sands.

C layton  (1965) in te r p r e te d  the  lower S k inner as a channel type o f  d e p o s it 

in  th e  S t i l lw a te r  f i e l d .  Shulman (1966), in  a s tudy  of th e  Mount Vernon 

p o o ls , p o s tu la te d  a channel o r ig in  fo r  th e  low er Skinner san d s . Hanke 

(1967) favored  an in t e r p r e ta t io n  o f  a  channel n a tu re  f o r  th e  S k inner sands 

of n o r th - c e n tr a l  Creek County.

P rue-C alv in  G enetic Increm ent o f S tr a ta

The P ru e-C alv in  increm ent i s  d e f in e d  by marker "E" a t  th e  base 

and m arker "F" a t  th e  top (P la te s  I  and I I  and S tr a t ig ra p h ie  P r o f i le  KK') .  

Marker "E" i s  th e  ho rizon  of th e  V e rd ig r is  Limestone and m arker "F" i s  the  

base o f th e  Oswego lim e . However, as p re v io u s ly  mentioned the Oswego 

th in s  sou theastw ard  and d isap p ea rs  in to  th e  C alv in  Form ation and f o r  re a 

sons o f expediency  th e  C alv in  sands have been inc luded  w ith  th e  P rue.

S t r a ta  o f  th e  P rue-C alv in  increm en t cover th e  e n t i r e  a re a  and 

b la n k e t th e  C e n tra l  Oklahoma Arch (B erg, 1968, P la te  IX ). As i s  th e  case 

w ith  the  p rece d in g  increm en ts, the  P ru e -C a lv in  th ick en s  from n o rth w est to  

s o u th e a s t (P la te  XI) bu t a t  an i r r e g u l a r  r a t e  from le s s  th a n  40 f e e t  to  

more th an  500 f e e t .  Two prom inent tre n d s  o f th in n in g  are  p re s e n t;  one 

runn ing  n o rth eastw ard  through e a s te rn  Kay County and c e n t r a l  Osage County, 

the  o th e r  s l i g h t l y  sou th  o f e a s t  a c ro ss  n o rth e rn  L incoln County and sou th 

e rn  Creek County. The form er in c lu d es  th e  "Osage Is lan d "  a re a  b u t the 

l a t t e r ,  w hich p e r s i s t s  in to  the  w estern  ranges (Berg, 1968, P la te  IX ), 

a p p a re n tly  had no a n teced en ts . Two bands o f th ick en in g  p a r a l l e l  th i s
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th in  tre n d  on th e  n o rth  and sou th  s i d e s . The sou thern  band can be exp la ined  

la rg e ly  by th e  th ic k ,  e longated  sandstone bod ies th e re in  bu t th e  n o rth e rn  

b e l t  i s  l e s s  c l e a r ly  defined  a lthough  e lo n g a ted  sandstone bod ies a re  p re s 

e n t (P la te  X I). Southward from th e  200 fo o t  isopach  l in e  (P la te  X I), th e  

r a t e  o f th ic k e n in g  i s  more uniform  b e in g  about 16 f e e t  p e r  m ile . This 

200 fo o t l in e  i s  th e  approxim ate dem arcation  from base o f Oswego to  top 

o f C a lv in . The r e s u l t in g  ra p id  in c re a s e  in  th ic k n e ss  i s  caused by th ic k 

en ing  o f th e  Prue zone (upper Senora sh a le  member) i t s e l f  and th ic k e n in g  

o f th e  sh a le  wedge se p a ra tin g  the upper and lower C alv in  sa n d s .

Sandstone p a t te rn s  o f t h i s  inc rem en t vary  c o n s id e ra b ly , form ing 

two r a th e r  c o n tra s t in g  a rea s  (P la te  X I); a  n o rth ern  reg io n  where th e  sand

sto n e  bod ies e x h ib i t  the f a m il ia r  p ic tu r e  o f e lo n g a tio n , anastom osing, and 

b i f u r c a t io n ,  and a  sou thern  p o r tio n  which i s  c h a ra c te r iz e d  by s h e e t- l ik e  

wedges w ith  th ic k e r  elongated  tre n d s . The g en era l tre n d  o f e lo n g a tio n  in  

th e  n o rth e rn  reach es  i s  n o rth w e s t-so u th e a s t which con tinues in to  th e  w est

e rn  ranges (B erg , 1968; P la te  IX ). A th ic k  e longated  sandstone body tre n d s  

sou theastw ard  from L incoln County in to  Pottawatomie and Seminole C ounties 

where i t  becomes confounded w ith  th e  s h e e t - l ik e  sandstones o f th e  C alv in . 

S tack ing  occurs between the  v a rio u s  sandstone bodies which makes se p a ra 

t io n  u n re l ia b le  and fo r  t h i s  reason  th e  t o t a l  amount o f sandstone i s  

d e p ic te d . P a r t  o f th e  th ick en in g  tre n d s  i s  undoubtedly a  r e f l e c t i o n  of 

th e  Prue zone . I t  i s  f e l t  th a t  a change in  sed im en ta tion  has tak en  p la ce  

where the  d end ro id  type sandstone bo d ies  g ive  way to  th e  s h e e t - l ik e  

tongues o f th e  C alv in  and Wewoka S andstones.

As f a r  as  the  w r i te r  has been  ab le  to  d isc e rn , no com prehensive 

in v e s t ig a t io n  has been conducted on th e  Prue o r C alv in . Busch (1953, p .
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80, F ig s . 5A and 5B), in  a s tu d y  o f  the  Davenport pool in  e a s t - c e n t r a l  

L inco ln  County, p o s tu la te d  a  d e l t a i c  type o f environm ent. McDade (1953), 

in  a s u rfa c e  o r  outcrop s tu d y  o f th e  low er C alvin  sands o f Hughes 

County, fav o red  a  d e l ta ic  ty p e  o f o r ig in  w ith  a so u rth e rn  so u rc e . Ware 

(1955, p . 4-12 and F ig . VI) on th e  o th e r  hand, would seem to  im ply a b a r  

type o f  o r ig in  from h is  work on th e  Senora Form ation. B enoit (1957) 

fav o red  a channel type of environm ent f o r  the Prue sand o f  th e  Edmond 

a re a .

Resume o f  Cherokee Sandstone Bodies

W ith th e  excep tion  o f th e  G ilc re a se  and C alv in  sands, a l l  the  

o th e r  u n i t s  in c lu d in g  the  Booch, B a r t l e s v i l l e ,  Red Fork, S k in n er, and Prue 

p re s e n t  a s im i la r  p ic tu re .  They a re  p re s e n t as w idespread (meaning no t 

s h e e t - l ik e  b u t o ccu rrin g  a t  v a r io u s  p la c e s  over a la rg e  r e g io n ) , e lo n 

g a ted , b i f u r c a t in g ,  and anastom osing b o d ie s . The p a t te rn s  developed by 

th e se  san d sto n es  a re  s im ila r  to  th e  b e l t s  and dendroids d e sc r ib e d  by 

P o t te r  (1962).

The g e n e ra l tre n d  o f  th e se  v a r io u s  sandstone bod ies i s  no t 

p a r a l l e l  to  th e  d i r e c t io n  o f  th ic k e n in g  b u t i s  a t  n e a r ly  r ig h t  an g les  to  

i t .  This c o n d itio n  would seem to  su g g es t sed im en ta tion  p a r a l l e l  to  some 

s h o re l in e .  However, the  a re a  o f s tu d y  d e p ic ts  only th e  w este rn  f la n k 'o f  

the  Cherokee b a s in  which, based  on maps o f  e a r l i e r  w orkers a lre a d y  men

tio n e d , has i t s  a x is  some d is ta n c e  to  th e  e a s t  and o r ie n te d  in  a  n o r th -  

so u th  d i r e c t io n ,  e s s e n t i a l ly .  This would p la ce  th e se  sandstone b e l t s  in  

a  p o s i t io n  o f being  roughly  p a r a l l e l  to  th e  b as in  a x is  which seems to  be 

very  s im i la r  to  th e  s i tu a t io n  in  th e  I l l i n o i s  b as in  as s e t  f o r th  by
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P o tte r  ( 1962, 1963)* I t  may be th a t  most o f th e se  sandstone bodies 

r e p re s e n t  p a r t  o f  f l u v i a l  d is p e r s a l  system s th a t  f i l l e d  th i s  b a s in .

The re c u rre n c e  o f s im i la r  sandstone  p a t te rn s  in  the  Cherokee 

su ccess io n  would seem to  in d ic a te  a t  l e a s t  f iv e  m ajor f lu c tu a t io n s  o r 

cy c les  and p ro b ab ly  numerous minor ones i f  th e  S kinner increm ent i s  an 

in d ic a t io n .  Much has been w r i t te n  on th e  p o s s ib le  causes o f th e se  

cy c le s  b u t one fav o red  th e  most was propounded by P ike (1947), who ex

p la in e d  tra n s g re s s io n s  and re g re s s io n s  by v a ry in g  th e  r a te s  o f subsidence 

and sedim ent in f lu x .  In  a s im ila r  v e in  Moore (1959) exp la ined  th e  cy c le s  

o f th e  Lower C arbon iferous of B r i ta in  by d e l ta  d iv e rs io n  o r c re v a ss in g .

The g e n e ra l c o n fig u ra tio n  o f th e s e  sandstone bodies would ten d  

to  c la s s  them as a l l u v i a l  sand bodies acco rd in g  to  P o tte r  (1967). How

ev e r, t i g h t e r  c o n tro l  and mapping th roughou t t h e i r  geographic e x te n t m ight 

show a complex o f environm ents w ith in  any one increm ent s im i la r  to  the  

s i tu a t io n  p o s tu la te d  by F ish e r  and McGowen (1967) f o r  the  W ilcox Group of 

T exas.

The G ilc re a se  sands a re  p ro b ab ly  b e s t  exp la ined  as  m arg inal 

d e p o s its  o f an encroach ing  sea upon th e  pre-D esm oinesian e ro s io n a l  s u r 

f a c e . In d iv id u a l sandstones a re  no t p e r s i s t e n t  and do no t seem to  form  

dendro ids and ones h ig h e r in  th e  su c c e ss io n  seem to  extend f a r th e r  w est

ward and impinge upon the unconform ity  in  an onlapping  fa s h io n . This 

s i tu a t io n  m ight e x i s t  fo r  th e  B a r t l e s v i l l e  sands where th ey  l i e  upon the  

unconform ity  in  w estern  Payne County.

The s h e e t - l ik e  tongues o f th e  C a lv in  Form ation p re se n t a d i f f i c u l t  

problem  b u t could  re p re s e n t beach zone d e p o s its  t h a t  tra n sg re s s e d  and 

re g re sse d  r e f l e c t i n g  the change in  th e  sed im en ta tio n  p ic tu re  where th e
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C e n tra l Oklahoma Arch became a domain o f  ca rbona te  accum ulation flan k e d  

by te r r ig e n o u s  sed im en ts .

Cherokee G enetic Sequence o f S tr a ta  
and Lapout R e la tio n s

The Cherokee sequence i s  the  sum t o t a l  o f  th e  p rev ious d iscu ssed  

s ix  in c rem en ts , having a su rface  o f unconform ity  a t  i t s  base and d e fin e d  

a t  th e  top by m arker "F" which i s  th e  base  o f th e  Oswego lim e in  th e  

n o r th e rn  reaches o f th e  a re a  and th e  to p  o f th e  C alv in  Sandstone in  th e  

so u th e rn  p a r t  (P la te s  I  and I I ) .

The sequence th ick en s  from le s s  th an  100 f e e t  in  th e  no rthw est 

co rn e r  to  n e a r ly  2700 f e e t  in  the  so u th e a s te rn  co rn er (P la te  X II). The 

Sem inole-Cushing rid g e  complex (P la te  I I I )  in t e r r u p ts  the uniform  so u th -  

eastw ard  th ic k e n in g , m an ife s tin g  i t s e l f  by a  n o rth e a s t-so u th w e st zone o f 

th in n in g  and s e p a ra t in g  th e  a rea  in to  two p o r tio n s  c h a ra c te r iz e d  by d i f 

f e r in g  r a te s  o f th ic k e n in g . Northwest o f  th e  r id g e  r a te s  o f  th ic k e n in g  

a re  on th e  o rd e r o f 20 f e e t  p e r m ile w hereas so u th e a s t of th e  r id g e  th e  

r a t e  i s  30 f e e t  p e r  m ile o r g r e a te r .  I t  seems th a t  subsidence v a r ie d  

th roughou t th e  reg ion  b e ing  somewhat g r e a te r  on e i th e r  s id e  o f th e  

Sem inole-Cushing r id g e , e s p e c ia l ly  to  th e  s o u th e a s t .  I t  would seem to  

be q u i te  p o s s ib le  th a t  subsidence took p la c e  by movements along  th e se  

f a u l t s ,  s o -c a lle d  growth f a u l t s .  S ev era l o th e r  f a u l t s  can be p o s tu la te d  

a lo n g  th e  so u th e a s te rn  margins o f th e  map where th e  isopach  l in e s  become 

c lo s e ly  spaced (P la te  X II) .

A paleod ra inage  system i s  d is c e rn a b le  having a so u th e a s te rn  

tr e n d . A more d e ta i le d  p ic tu re  o f th i s  system  i s  d ep ic ted  by the in c r e 

ments t h a t  d i r e c t l y  o v e r l ie  the unconform ity  (P la te s  IV, V, and V I).
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Increm ents o f s t r a t a  sep ara ted  from the  unconform ity by o th e r  su ccess io n s  

do no t r e f l e c t  t h i s  d ra inage  n e t o r do so  only  in  a subdued manner.

S tud ies  o f p a leo d ra in ag e  on th i s  su rfa c e  o f  unconform ity have no t been 

pursued in  any degree o f d il ig e n c e . B erg er (1918) seemed to  be th e  

f i r s t  to  in d ic a te  th e  p resence o f  t h i s  a n c ie n t  d ra inage system . This 

has been augmented in  more re c e n t tim es by Smith (1955), C layton  (1965), 

Shulman (1966), Cruz (1966), and Hanke (1 967 ). A ll o f  th e se  s tu d ie s  i n d i 

ca te  d ra in ag e  to  th e  so u th  or so u th e a s t away from th e  C e n tra l Oklahoma 

Arch. Work by Berg (1968) in d ic a te s  a d ra in a g e  system  tre n d in g  to  th e  

southw est in  th e  w estern  ranges. This would seem to  im ply th a t  the  Cen

t r a l  Oklahoma Arch served  as a m ajor d ra in a g e  d iv id e  between e a s te rn  and 

w estern  Oklahoma w ith  i t s  ax is  a long  th e  Nemaha Ridge.

The Cherokee sequence i s  composed o f  a s e r ie s  o f on lapp ing  s t r a t a  

which g ra d u a lly  onlap and com pletely  co v er th e  C en tra l Oklahoma Arch 

(P la te  X II) .  With com plete in u n d a tio n , th i s  a rch , of which v a r io u s  p o r

tio n s  were presum ably emergent d u rin g  d e p o s it io n  of the Cherokee sequence, 

became the  realm  o f ex ten siv e  carbonate  d e p o s itio n  during  d e p o s it io n  of 

the  Narmaton sequence.

Summary of th e  Cherokee G enetic Sequence o f S tr a ta

Cherokee s t r a t a  were d ep o s ited  upon an eroded, s tre a m -d is se c te d  

su rface  formed on southeastw ard  d ipp ing  o ld e r  rocks rang ing  from A rbucklè 

Limestone to  Wapanucka Shale . This o ld e r  s e r ie s  has been fo ld ed  and 

f a u l te d  to  v a ry in g  d eg rees . The m ajor te c to n ic  fe a tu re  i s  th e  Sem inole- 

Cushing r id g e  complex which b is e c ts  th e  a re a , e s s e n t i a l ly  from n o r th e a s t 

to  southw est and which tended to  be l e s s  n eg a tiv e  than  i t s  en v iro n s .
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e s p e c ia l ly  th e  e a s te rn  reaches w hich seem to  have subsided  a lo n g  the  

bounding f a u l t s .  Could th e se  be s o -c a l le d  growth f a u l t s ?

Rocks o f the Cherokee sequence tra n sg re s s  th e  C e n tra l Oklahoma 

Arch in  a  c y c l ic  manner. At l e a s t  f iv e  m ajor cycles a re  p re s e n t ,  each 

c o n ta in in g  an a l lu v ia l  sandstone body o r b o d ies. I t  i s  f e l t  t h a t  th ese  

e lo n g a te d ’ sandstone bod ies were p a r t  o f  a sediment d is p e r s a l  system  th a t  

c o n tr ib u te d  to  the  a l lu v ia t io n  of th e  Cherokee b as in  and e n v iro n s . I f  th e  

tre n d  o f  e lo n g a tio n  o f th e se  sandstone  bod ies r e f l e c t s  c u r re n t  d i r e c t io n  

i t  seems reaso n ab le  to  p o s tu la te  s e v e ra l  d ire c tio n s  o f t r a n s p o r t ,  bo th  

from th e  n o r th  and from the so u th . However, the e n t i r e  geograph ic e x te n t 

o f th e se  sandstone bodies i s  n o t d e p ic te d  and the i n t e r p r e ta t io n  m ight 

change i f  i t  w ere.

Channeling a t  th e  base o f  sandstone bodies i s  n o t e x c lu s iv e ly  

l im ite d  to  th o se  of f l u v i a l  o r ig in .  Hoyt and Henry (1967), in  a d is c u s 

s io n  o f b a r r i e r  is la n d  m ig ra tio n , in d ic a te d  th a t  th e  b a s a l c o n ta c t i s  

e ro s io n a l  due to  the channe ling  o f  t i d a l  i n l e t s .  Even so i t  seems th a t  

an e x p la n a tio n  which covers most o f th e  fe a tu re s  d isp la y ed  by th e se  sand

s to n e  bod ies i s  a  r iv e r  system in  i t s  low er reaches where i t  i s  c o n tr ib 

u t in g  to  th e  f i l l i n g  o f a  b a s in  o r  bay . B a r-f in g e r sandstones o f F isk  

( 1961) may be an  accompanying phenomenon.

Marmaton G enetic Sequence of S tr a ta

Oswego Lime Increm ent o f  S tr a ta  

The Oswego lim e i s  a  p e r s i s t e n t  and uniform carb o n a te  u n i t  over 

m ost o f th e  a re a  o f in v e s t ig a t io n  (P la te s  I ,  I I ,  and S tr a t ig r a p h ie  P ro f i le
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LL’ ) .  This carb o n a te  succession  i s  th e  low est u n it  o f th e  Marmaton 

g e n e tic  sequence o f s t r a t a .

Five su b d iv is io n s  can be recogn ized  w ith in  th e  Oswego; th re e  

ca rbona te  beds sep a ra te d  by two beds o f b la c k , f i s s i l e ,  r a d io a c tiv e  s h a le . 

In  a p rev io u s  s tu d y  (C ole, 1967) th e  w r i te r  tra c e d  th i s  u n i t  in to  th e  

su b su rfa ce  from th e  outcrop  where th e  fo llo w in g  names have been a p p lie d  

to  th e  v a r io u s  s u b d iv is io n s ; Breezy H il l  Lim estone, E xcello  S h a le , B lack

ja c k  Greek L im estone, L i t t l e  Osage S h a le , and Higginsv i l l e  L im estone.

The low est two. Breezy H ill  and E x ce llo  a re  considered  to  be p a r t  o f  the  

u n d erly in g  Senora Form ation a t  th e  ou tc rop  whereas th e  o th e r  th re e  u n its  

a re  term ed th e  F o rt S c o tt Form ation (J e w e tt,  1941, S e a r ig h t, e t  a l . ,  1953) 

A ll of th e se  a re  h e re in  considered  under th e  name Oswego, w hich, a lth o u g h  

preem pted, i s  s t i l l  much used.

The Oswego lim e (P la te  X II l)  i s  f a i r l y  uniform i n  th ic k n e s s  

th roughou t b u t v a r ia t io n s  e x i s t  where th ic k n e sse s  in  excess o f n in e ty  

f e e t  a re  p r e s e n t .  Southward th e  u n i t  th in s  and d isap p ea rs  in to  th e  sand

s to n es  o f th e  C alv in  Form ation. An a r b i t r a r y  c u to ff  has been e s ta b l is h e d  

a long  th e  1 0 -fo o t isopach  l in e  (P la te  X I I l ) ,  sou th  o f which th e  Oswego 

lo s e s  i t s  i d e n t i t y  w ith in  the  C alv in  s e c tio n  and fo r  a l l  i n t e n t  and p u r

poses d is a p p e a rs . The lower ca rbona te  member m ain tains a uniform  th ic k 

ness o f  only.-about 10 f e e t .  This bed seems to  pinch out in  th e  n o r th 

w estern  co rn e r o f  th e  a re a  (where th e  Prue increm ent shows an in c re a s e  in  

th ic k n e ss  P la te  XI) and th in s  a long  th e  so u th ern  margin, p in c h in g -o u t 

b e fo re  th e  10 fo o t  isop ach  i s  reach ed . The upper carbonate bed i s  com

monly th e  b e s t  developed, being  about- 30 to  40 f e e t  th ic k  th roughou t i t s  

e x te n t .  This u n i t  p inches out a long  a l in e  through so u th e a s te rn  Osage
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County, so u th e rn  Pawnee County, and th rough  c e n t r a l  Payne County where 

i t  p a sse s  o u t o f the  a rea  (P la te  X I I I ) .  This p in c h -o u t i s  t r a c e a b le  to  

th e  ou tc rop  (C ole, 1967, P la te  I I )  to  where th e  H ig g in sv ille  Limestone 

g rades in to  s h a le .  The m iddle ca rbona te  bed i s  r e l a t iv e ly  th in ,  20 f e e t  

o r l e s s ,  b u t becomes b e t te r  developed a lo n g  a  so u th w es t-n o rth ea s t tre n d  

a c ro ss  n o r th e rn  L incoln  County and n o rth e rn  Creek County. T hicknesses 

in  excess  o f 80 f e e t  are p re se n t in  n o rth w este rn  Lincoln County (P la te  

X I I I ) .  T his tr e n d ,  when extended in to  th e  w estern  ranges, t i e s  in to  a 

g r e a t ly  th ick en ed  tre n d  shown by Berg (1968, P la te  X I).

None o f the carbonate u n i t s  develops any g re a t b u ildups as  th ey  

do in  th e  w estern  ranges (Berg, 1968, P la te  XI, R ichardson, 1965, F ig . 5A). 

T h ere fo re , no a ttem p t was made to  fo llo w  B e rg 's  method of d e p ic tin g  c a r 

bonate  b u ild u p s . However, the g e n e ra l tre n d  of th ick en in g  of the Oswego 

i s  n o rth e a s t-so u th w e s t, p a r a l l e l  to  th e  so u th e rn  p in ch -o u t which i s  a ls o  

th e  g e n e ra l tre n d  o f th ick en in g  o f  th e  in d iv id u a l  u n i t s .

The Oswego lime has been re c e iv in g  co n sid erab le  a t te n t io n  

re c e n t ly  because o f the  d isco v ery  o f  hydrocarbons in  th i s  u n i t  in  th e  

Putnam tre n d  of Dewey County. S c h e ll (1955) d e sc rib e d  th e  p e tro g rap h y  of 

th e  F o rt S c o tt on th e  outcrop in  n o r th e a s te rn  Oklahoma. C assidy (1962, 

1964) s tu d ie d  th e  E xcello  Shale , commented on re e f in g  in  th e  Breezy H il l  

Limestone and showed the e x ten s iv e  d i s t r i b u t io n  o f th e  ra d io a c tiv e  b la c k  

s h a le s  (E x ce llo  and L i t t l e  Osage) by means o f s e v e ra l p r o f i l e s .  In  a 

p rev io u s  s tu d y  (C ole, 196?) the  w r i te r  showed th e  geographic d i s t r i b u t io n  

and th ic k n e ss  v a r ia t io n s  w ith in  the  Oswego in  n o r th e a s te rn  Oklahoma. 

Merriam (1963) d iscu ssed  th e  F o rt S c o tt  i n  so u th e a s te rn  Kansas and pos

tu la te d  th ic k e n in g  due to  carbonate  bank developm ent. R ichardson (1965)
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in d ic a te d  th e  geographic d is t r ib u t io n  o f the  Oswego lim e in  Oklahoma, 

p o s tu la t in g  th a t  " r e e f - l ik e  banks" developed a lo n g  a  narrow b e l t  where 

s h e lf  lim estones  give way to  b a s in  s h a le s .  Swanson (1967) fo llow ed th i s  

id e a , e s s e n t i a l ly ,  in  r e l a t in g  the  bank development to  th e  "hinge l in e "  

o f th e  Anadarko b a s in .

L ab e tte  Shale Increm ent o f S t r a ta  

The L ab e tte  Shale is  a te rr ig e n o u s  wedge o f  rock  th a t  s e p a ra te s  

th e  Oswego lim e from th e  s o -c a lle d  Big Lime or Oologah Lim estone. This 

u n i t  th ick en s  to  th e  n o r th e a s t and th in s  southward becoming undefinab le  

where th e  o v e rly in g  carbonate  u n i t  p inches out (P la te s  I ,  I I ,  and S t r a t i 

g raph ie  P r o f i le  MM' ) .

T his sh a le  increm ent th ic k e n s  from le s s  than  10 f e e t  in  e a s te rn  

Logan and w este rn  Pawnee Counties to  more th an  120 f e e t  in  e a s t - c e n t r a l  

Osage County (P la te  XTV); P a r t o f  t h i s  d e c re a s in g  th ic k n e ss  i s  due to  

the  developm ent o f  carbonate  beds a t  th e  base o f  th e  o v e rly in g  Oologah 

and th ic k e n in g  i n  th e  upper Oswego lim e . Green (1918) noted  th i s  phe

nomenon and a t t r ib u t e d  i t  to  the p resence o f lim estone  le n se s  in  th e  

L abe tte  S h a le . These a re  considered  as p a r t  o f th e  Oologah in  th is  s tudy , 

b u t Berg (1968, P la te  X II) has i s o la te d  them as L a b e tte . The in c re a se  in  

th ick n ess  co n tin u es  to  th e  e a s t ,  exceeding  220 f e e t  n ear th e  outcrop in  

no rthw estern  Rogers County (Cole, 1967, P la te  I I I ) .

Sandstones a re  p re se n t w ith in  th i s  sh a le  increm ent and p re se n t 

a p ic tu re  o f  anastom osing, b ifu rc a t in g ,  e lo n g a ted  d en d ro id s , resem bling 

the  p a t te rn  shown by the  sandstones o f the  Cherokee sequence (P la te  XIV). 

A s im ila r  p a t te r n  has been dem onstrated fo r  the  L ab e tte  sandstones to  th e
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e a s t  (C ole, 1967, P la te  I I I ) .  The g en era l tre n d  o f th e se  sandstone bodies 

i s  n o r th e a s t- so u th w e s t.

L i t t l e  a t t e n t io n  has been devoted to  th e  n a tu re  o f  th e  sandstones 

w ith in  the  L ab e tte  S h a le . P ie rce  and C o u r tie r  (1938, p . 4-5) d iscu ssed  the  

Englevale Sandstone in  th e  L abe tte  Form ation and Jew ett (194-1, p . 295, 

194-5, p . 26) in d ic a te d  th a t  th e  Englevale i s  e s s e n t i a l ly  th e  same as the 

W arrensburg Channel Sandstone of Hinds and Greene (1915). In  an e a r l i e r  

study  (C ole, 196?) the  w r i te r  p o s tu la te d  a channel type o f  o r ig in  based 

on th e  d e n d r i t ic  p a t te r n  o f th e  Peru sand (su b su rfac e  e q u iv a le n t o f the 

E nglevale S an d sto n e).

Oologah Limestone Increm ent o f S tr a ta  

The Oologah i s  a succession  o f ca rb o n a tes  w ith in  the  Marmaton 

sequence, w hich, when tra c e d  to  the outcrop  in  n o r th e a s te rn  Oklahoma, i s  

d iv i s ib le  in to  th re e  members ; a lower carb o n a te  u n i t  c a l le d  Pawnee, a 

m iddle sh a le  term ed Bandera, and an upper carbona te  u n i t  named A ltam ont. 

The Bandera th in s  westward and southward b e in g  rep la ced  by carbona te  

members t h a t  develop  a t  the  base and to p  o f  th e  d e f in in g  lim e s to n e s .

Thus, fo r  mapping purposes, a l l  th re e  members a re  co n sid ered  as  a  u n it  

(P la te s  I ,  I I ,  and S tra t ig ra p h ie  P ro f i le  NN')•

The Oologah m a in ta in s  an average th ic k n e ss  o f  80 to  100 f e e t  

over the n o r th e rn  p o r tio n  o f  th e  mapped a re a , b u t th ic k e n s  in  th e  n o rth 

e a s te rn  co rn e r and along a  n o r th e a s t-so u th w e s t b e l t  th rough  so u th e a s te rn  

Osage County, c e n t r a l  Pawnee County and n o rth e rn  Payne County. South of 

t h i s  b e l t  th e  ca rb o n a te  su ccessio n  th in s  r a p id ly ,  d isa p p e a rin g  in to  a 

sh a le  sequence (P la te  XV). The in c re a se  tow ards th e  n o r th e a s t  i s  the 

r e s u l t  of th ic k e n in g  of the  Bandera Shale wedge to  s l i g h t l y  over 80 f e e t
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(P la te  I I  and S tr a t ig r a p h ie  P ro f i le  NN*). The Bandera seems to  be p re s e n t 

th roughou t th e  a re a  (P la te s  I ,  I I ,  and S tr a t ig ra p h ie  P r o f i le s  LL ', MM', 

NN', 0 0 ',  and P P ')  b u t i s  d i f f i e u l t  to  t r a e e  where i t  beeomes th in ,  10 

f e e t  (p lu s  o r m in u s). Thiekening a lo n g  th e  b e l t  i s  brought abou t by th e  

th ie k e n in g  and e o a le se in g  of th e  ea rb o n a te  members and th e  developm ent o f 

earb o n a te  u n i t s  a t  th e  base o f th e  Oologah. These low er u n its  ex tend  

f a r th e r  to  th e  so u th  than  the  main mass o f th e  Oologah and grade in to  

sh a le  a lo n g  a  n o rth e a s t-so u th w e s t l i n e  th rough  n o rth ern  Creek County and 

a c ro ss  n o rth e rn  L inco ln  County (P la te  XV) . Abrupt th in n in g  occurs in  

n o r th e a s te rn  Kay County where, in  one w e ll ,  th e  upper p o r tio n  o f th e  

Oologah i s  occupied by what appears to  be a  ca lcareous sh a le .

As in  th e  case of the  Oswego, in d iv id u a l carbonate members of 

the  Oologah were no t d e lin e a te d  as  was done by Berg (1968, P la te  X II l)  

because o f  th e  d i f f i c u l t y  o f re c o g n iz in g  in d iv id u a l members due to  c o a l

e sc in g  and s p l i t t i n g  in to  th in n e r  u n i t s .

In  a p rev io u s  s tu d y  (C ole, 196?) th e  w r ite r  d ep ic ted  a  s im i la r  

s i tu a t io n  e x i s t in g  a t  the ou tcrop  and i n  th e  su b su rface . I t  seems th a t  

th e  Oologah has re c e iv e d  l i t t l e  s tu d y .

C leveland G enetic Increm ent of S tr a ta  

This su ccess io n  o f s t r a t a  has a  w e ll-d e fin ed  top (base 

Checkerboard Lim estone) and a p o o rly  d e f in e d  b ase . No p e r s i s te n t  m arkers 

a re  p re s e n t  between the  Checkerboard Limestone and th e  base o f th e  Oswego 

lim e, so the  top  o f th e  n ex t low er ca rb o n a te  u n it  i s  u t i l i z e d ,  exc lu d in g  

a ca rb o n a te  u n i t  b e liev ed  to  be Lenapah (P la te s  I ,  I I ,  and S tr a t ig r a p h ie  

P r o f i le  0 0 ') .
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The C leveland increm ent th ic k e n s  southeastw ard  and southward 

from le s s  th a n  100 f e e t  in  th e  n o rth e rn  p o r tio n s  to  over 900 f e e t  in  th e  

so u th e rn  p o r t io n  a t  the  so u th e rn  a r b i t r a r y  term inus of th e  Oswego lim e 

(P la te  XVI). This i s  in  p a r t  due to  i n t r a s t r a t a l  th ick en in g  b u t, to  a 

la rg e  degree  i s  the  r e s u l t  of th e  d isap p ea ran ce  o f carbonate  u n its  from 

n o r th  to  so u th . F i r s t  th e  main p a r t  o f  th e  Oologah gives way, ap p ro x i

m ately  p a r a l l e l  to  the  300 fo o t iso p ach , and l a s t l y  the  Oswego, which i s  

a r b i t r a r i l y  c u t -o f f  a t  i t s  10 fo o t  iso p ach . A g en era l tre n d  o f th in n in g  

i s  p re se n t from e a s te rn  Noble County in to  w est c e n t r a l  Osage County. Also 

a  s l i g h t  th in n in g  tren d  i s  p re s e n t a long  th e  Seminole-Cushing r id g e . P re

sumably t h i s  i s  a  r e f le c t io n  o f  th e  le s s  n eg a tiv e  ten d en c ies  o f th e  

Sem inole-Cushing rid g e  complex and th e  la rg e r  C en tra l Oklahoma Arch. A 

l in e a r  a re a  o f th ick en in g  tre n d s  a c ro s s  so u th eas te rn  Osage County, th rough  

c e n t r a l  Pawnee County, and no rth w este rn  Payne County. This tre n d  i s  a 

r e f l e c t i o n  o f a th ic k ,  e a s t-w e s t o r ie n te d ,  e longated  sandstone body 

(P la te  XVI).

N orth o f T. 24. N ., a carb o n a te  u n i t  i s  p re se n t below the 

Checkerboard Limestone marker (P la te s  I I  and XVI and S tr a t ig ra p h ie  P ro

f i l e s  NN' and 0 0 ') .  Along the  n o rth w este rn  margins th e se  two u n its  a re  

alm ost in  c o n ta c t bu t eastw ard and sou theastw ard  they  d iv e rg e  and th e  

lower u n i t  p inches o u t. This low er carb o n a te  u n i t ,  when tra c e d  to  th e  

ou tc ro p , i s  recognized  as th e  Lenapah Lim estone. Where th e  Lenapah i s  

p re s e n t th e  underly ing  sh a le  i s  c a l le d  Nowata.

Much sandstone i s  p re se n t i n  t h i s  increm ent w ith  a r a th e r  th ic k  

mass form ing a  b e l t  ac ro ss  th e  m iddle p o r t io n  of the a re a  which i s  b o r

dered , b o th  n o rth  and so u th , by a re a s  o f  le s s  sandstone accum ula tion
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(P la te  XVI). These sandstone bodies which a re  g e n e ra lly  r e fe r re d  to  as 

C leveland , a re  su b d iv id ed  in to  a lower and upper C leveland or D illa rd  

and Jones sands, r e s p e c t iv e ly .  The upper sandstone  d i r e c t l y  u n d e rlie s  

the  Checkerboard and accounts f o r  the w idespread  n a tu re  o f the body in  

the so u th e rn  p o r tio n s  o f  th e  a re a , w hereas th e  low er sandstone i s  

r e s t r i c t e d  to  th e  m iddle and n o rth e rn  p o r tio n s  o f  th e  mapped a rea . The 

upper and low er sandstone  bodies are  s tack e d  th rough  the  m iddle p a r t  o f 

th e  a re a , p roducing  e lo n g a ted , b ifu rc a t in g  den d ro id s  in  excess of 100 

f e e t  in  th ic k n e s s .  Along th i s  th ic k  tre n d  th ro u g h  c e n t r a l  Pawnee County 

th e  sandstone body appraoches 200 f e e t .  T h icknesses of more than 100 

f e e t  have n o t been in d ic a te d  by isopach  l i n e s .  Channeling i s  p re se n t 

along  th i s  tre n d  where th e  top o f the Oologah has been c u t in to .  The 

C leveland sand p r e s e n ts ,  e s s e n t i a l ly ,  an e a s t-w e s t e lo n g a ted , anastom osing 

p a t te rn  which co n tin u e  in to  th e  w estern  ranges where th e  sandstones p in ch - 

out (Berg, 1968 , P la te  XIV).

I t  seems th a t  l i t t l e  work has been done on th e  geometry and 

geographic d i s t r i b u t io n  o f th e se  sandstone b o d ie s . The w r i te r ,  in  an 

e a r l i e r  s tu d y  (C ole , 1967, P la te  VI) showed th e  d i s t r i b u t io n  o f th e  sand

s to n es  in  th e  Nowata Shale o f n o r th e a s te rn  Oklahoma and p o s tu la te d  a 

channel type o f environm ent f o r  th e i r  o r ig in .  These sands were only  

mapped to  th e  so u th e rn  l im i t  of the o v e rly in g  Lenapah Lim estone. Jew ett 

(194.1, p . 335) has c a l le d  th e se  sands th e  "W alter Johnson" on the ou tcrop  

and th ey  a re  g e n e ra lly  term ed "Wayside" in  th e  su b su rfa c e . When tra c e d  

westward in to  th e  p re s e n t a re a  of in v e s t ig a t io n  th ey  seem to  be e q u iv a le n t 

to  th e  low er C leveland  sand . The C leveland sands a re  considered  to  be 

th e  same as  th e  Seminole Formation or a t  l e a s t  th e  low er p a r t  by R ies
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(l95A, p . 90 ) and Jo rdan  (1959, p . 9 7 ). The channel n a tu re  o f th e se  

sandstone bod ies i s  e x p l i c i t  in  most o f th e  s tu d ie s  conducted (see p re 

v ious in v e s t ig a t io n s )  w ith in  the a re a , an id e a  which seems to  be based 

s o le ly  on th e  n a tu re  o f th e  co n tac t o f  th e  Seminole Form ation w ith  th e  

u n d erly in g  ro c k s . S p ecu la tio n s  as  to  th e  p resen ce  o f an unconform ity 

have a lre a d y  been  d iscu ssed  (see p . 2 7 ).

Wewoka Form ation 

As m entioned e a r l i e r  the Marmaton sequence does no t len d  i t s e l f  

to  n ic e , in c re m en ta l su b d iv is io n  l ik e  th a t  o f  th e  Cherokee sequence.

Three phases o r ty p es  o f sedim entary  bo d ies  a re  p re s e n t w ith in  th e  

predom inantly  sh a le  s e c tio n  o f th e  Marmaton sequence; a n o r th e r ly  c a r 

bonate domain, a  so u th e r ly  sandstone rea lm , and a m edial e a s t-w e s t 

e longated  sandstone b e l t  (P la te  I  and S tr a t ig r a p h ie  P ro f i le  P P ') .  The 

carbonate  and channel sandstone realm s have been d ep ic ted  on o th e r  maps 

(P la te s  X III th rough  XVI). The so u th e rn  sandstone realm  c o n s is ts  o f, 

e s s e n t i a l ly ,  fo u r  tongues o f sandstone p ro je c t in g  northw estw ard fo r  

v ary in g  d is ta n c e s  (P la te  I  and S tr a t ig r a p h ie  P r o f i le  P P ') .  R ies (1954, 

p . 35 and P la te  I I )  recognized  fo u r  sandstone escarpm ents in  th e  Wewoka 

Form ation and d e p ic te d  th e i r  northw estw ard g ra d a tio n  in to  the  en c lo sin g  

sh a le  s e c tio n .  These sandstone bod ies a re  v a r ia b le  in  th ic k n e ss  b u t 

s h e e t- l ik e  in  t h e i r  d is t r ib u t io n .  These san d sto n es  have been analyzed  

en masse, th a t  i s ,  th e  t o t a l  amount o f sandstone from the  top  o f th e  C al

v in  (marker "F") to  th e  base of the  Checkerboard Limestone, exclud ing  the  

C leveland sands p re v io u s ly  d isc u sse d . The Wewoka sands a re  d iscu ssed  

f u r th e r  in  th e  n ex t s e c tio n  and a re  d e p ic te d  on P la te  XVII.
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Marmaton Sandstone-C arbonate  Realms

To i l l u s t r a t e  the n a tu re  o f  th e  u n i t s  in  the Marmaton g e n e tic  

sequence o f s t r a t a ,  two types of maps have been p repared ; a  ca rb o n a te - 

sandstone i s o l i t h ,  and a D -Function (Appendix I)  map (P la te s  XVII and 

X V III).

A ppreciab le  lim estone i s  p re s e n t  in  the n o rth ern  p o rtio n s  o f 

th e  map a re a , approaching  and exceeding  200 f e e t  in  th ick n ess  (P la te  XVII) 

w ith  th e  g r e a te s t  th ick n ess  along  a n o rth e a s t-so u th w e s t tre n d  th rough 

so u th e a s t Osage County, ac ro ss  s o u th -c e n tra l  Pawnee County and th rough 

th e  n o rth e rn  p a r t  o f Payne County. Southward from th e re  th e  carbonate  

mass th in s  a b ru p tly  and f i n a l l y  to  e x t in c t io n  along  th e  10 fo o t iso p ach  

l in e  o f  the Oswego lim e (P la te  X I I l ) .

Along t h i s  same l i n e ,  sandstone tongues of th e  Wewoka e n te r  th e  

s e c tio n  from th e  s o u th e a s t .  T o tal sandstcm e th ick n ess  ranges from zero  

to  more th an  250 f e e t  (P la te  XVII) .  The p a t te r n  i s  q u ite  d i f f e r e n t  from 

th a t  e x h ib ite d  by th e  p rev ious d iscu ssed  sandstone b o d ie s . However, t h i s  

may be more a p p a re n t than r e a l  because fo u r  sandstone horizons a re  d e p ic te d , 

b u t th e se  zones a re  more s h e e t- l ik e  and do no t p re se n t th e  dendro id  p a t te r n  

o f th e  p rev io u s  sandstone b o d ie s. By s h e e t - l ik e  i t  i s  meant th a t  a l l  w e lls  

have sandstone a t  th e  v ario u s  horizons ex cep t as  th ey  p in c h -o u t n o rth w est

ward. This g e n e ra l p a t te rn  i s  r e f l e c te d ,  in  p a r t  by the P rue-C alv in  

increm ent (P la te  XI) where th e  C alv in  sandstones come in to  th e  s e c t io n  

and become s tack e d  w ith  the  c h a n n e l- lik e  Prue sands. As m entioned e a r l i e r  

i t  i s  f e l t  t h a t  th e  C alvin  sands be long  to  th i s  s h e e t- l ik e  phase ty p i f ie d  

by th e  Wewoka. Also as noted w ith  th e  C alv in , th e  s e p a ra tin g  sh a le  u n i ts  

o f the  o v e rly in g  Wewoka th in  northw estw ard r e s u l t in g  in  a  convergence o f
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h ig h e r sandstones  w ith  low er ones accompanied by p ro g re ss iv e  th ic k e n in g  

o f th e  su ccess io n  between th e  Wewoka and Checkerboard (S tr a t ig ra p h ie  

P r o f i le  P P ') .  This phenomenon was no ted  by Berg (1968, p . 61 and F ig . 8) 

and seems to  be im p lic i t  i n  Oakes' re n d e rin g  o f the Wewoka (1963, F ig s .

5 and 6 ) .

Much o f the  in fo rm atio n  th a t  has been pu t f o r th  here  seems to

be im p l ic i t  in  the  many p r o f i l e s ,  b o th  su rfa c e  and su b su rfa ce , t h a t  have

been made in  and around th e  a re a  o f in v e s t ig a t io n  b u t no d ia g n o s tic  

s tu d ie s  have been made.

Marmaton D -Function L ith o fa c ie s  Study

In  a  fu r th e r  a ttem p t to  d e p ic t  the  s tra t ig ra p h y  o f  th e  Marmaton 

g e n e tic  sequence o f s t r a t a  a f a c ie s  mapping technique developed by P e lto  

(1954) was u t i l i z e d .  This techn ique  d iv id e s  a  th re e  component (o r  more) 

system  in to  seven c la s s e s  c o n s is t in g  o f th re e  s e c to rs  o r one component, 

th re e  s e c to r s  o f two components, and one s e c to r  o f th ree  components as 

end members (Appendix I ) .  The p o s i t io n in g  of a p o in t w ith in  any s e c to r  

o r c la s s  i s  a  r e f le c t io n  of th e  p ro p o rtio n s  o f the  v a rio u s  end members.

This map (P la te  X VIII) proved to  be somewhat o f a  d isap p o in tm en t.

The w r i t e r  had hoped th a t  the  v a r io u s  realm s would s tand  o u t, so to  speak . 

However, the  g re a t th ic k n e ss  of th e  e n c lo s in g  sh a le s  overshadows the  c a r 

bonate  and sandstone components, and only  th e  p ro g ress iv e  change from a 

te rr ig e n o u s  domain in  th e  so u th e a s t to  a carbonate  one in  th e  n o rthw est 

i s  a p p a re n t.

The sandstones o f the C leveland  have been inc luded  in  th i s  map 

and th e  tre n d  of maximum developm ent ac ro ss  the c e n t r a l  p o r t io n  o f a re a
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i s  e v id e n t (P la te  X V IIl). Berg (1968, P la te  X) in d ic a te d  th e  same type 

of p a t te r n  f o r  th e  w estern  ran g es .

McElroy (l962) in v e s t ig a te d  th e  Marmaton rocks u s in g  th e  f a c ie s  

mapping tech n iq u e  o f Krumbein and S lo ss  b u t, inasmuch as h is  a re a  i s  

m ostly  w ith in  th e  carbonate  domain, th e  c o n tra s t  between realm s i s  no t 

ev id en t excep t f o r  a s l ig h t  m a n ife s ta t io n  in  the so u th e a s te rn  co rn e r o f 

h is  map. Rascoe (1962, F ig . 9) i l l u s t r a t e d  a  f a c ie s  map of Marmaton rocks 

w est o f  th e  Nemaha Ridge which d ep ic te d  ca rb o n a tes  g iv in g  way southward 

to  te rr ig e n o u s  sed im en ts .

Marmaton Isopachous Study 

The Marmaton g en e tic  sequence o f s t r a t a  th ick en s  from le s s  th an  

225 f e e t  in  the  no rthw estern  co rn er o f th e  a re a  to  s l ig h t ly  over 1100 f e e t  

in  the  s o u th e a s te rn  co rner (P la te  XIX), r a t e s  o f th ick en in g  v ary in g  from 

5 f e e t  p e r  m ile to  more than 25 f e e t  p e r  m ile . The Sem inole-Cushing r id g e  

complex in t e r r u p ts  th e  p ro g re ss iv e  sou theastw ard  th ic k e n in g . Along th i s  

tre n d  a  g e n e ra l th in n in g  i s  p re s e n t and i t  i s  in t e r e s t in g  to  no te  th a t  

th i s  tre n d  extends in to  the n o r th e a s te rn  co rn e r o f  th e  a re a .  This c o r

responds w ith  a down to  the  b a s in  (Cherokee b as in )  f a u l t  in d ic a te d  by 

Hayes ( 1965 , p . 85, F ig . l )  and m entioned e a r l i e r .  A band of th ic k e n in g  

i s  p re s e n t  on th e  downthrown s id e  o f th e  W ilz e tta  f a u l t  (P la te  I I I ) .  A 

g e n e ra l th in n in g  to  the  southw est seems to  be develop ing  a long  th e  so u th 

e rn  m argin o f th e  a re a  which may be a  r e f l e c t i o n  o f the Seminole u p l i f t  

p ro p er (Powers, 1927). I t  would appear th a t  th e  Sem inole-Cushing r id g e  

complex was s t i l l  e x e r t in g  an in f lu e n c e  on Marmaton sed im en ta tio n .

Convergence s tu d ie s  have u s u a lly  been confined  to  the Cherokee 

sequence o f rocks i t  seems, b u t in  p r o f i l e s  by Levorsen (1927, F ig s . 3B
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and 23 ) and a l l  subsequent p r o f i l e s  by w orkers in  the  a re a  convergence i s  

ap p aren t in  th e  Marmaton sequence a s  w e ll as in  younger ro c k s . P r o f i le s  

by L ukert (1949, P la te  I I )  and McElroy (1962, P la te  IV) in d ic a te  conver

gence onto  th e  C e n tra l Oklahoma Arch which would seem to  in d ic a te  th a t  th e  

Arch too  was le s s  n egative  th a n  i t s  e n v iro n s .

Resume o f Marmaton Sandstone Bodies 

Sandstone bodies w ith in  th e  Marmaton sequence a re  e s s e n t i a l ly ,  

o f two ty p e s ; th e  e longated  sands o f th e  L abe tte  and C leveland  in c rem en ts , 

and th e  s h e e t - l ik e  sands o f th e  Wewoka Form ation.

The sandstone bod ies o f  the  L ab e tte  and C leveland increm ents 

e x h ib i t  a  p a t te r n  s im ila r  to  th e  Cherokee sands p re v io u s ly  d e sc r ib e d .

Again i t  seems th a t  th e se  sandstones could  be c la ssed  as  a l l u v i a l  sand 

b o d ie s , fo llo w in g  P o tte r  (1967). The g e n e ra l tren d  o f e lo n g a tio n  i s  from 

e a s t  to  w es t, which would seem to  in d ic a te  th a t  the  d i r e c t io n  o f  t r a n s p o r t  

was a ls o  in  th a t  d i r e c t io n .

The Wewoka sands p re s e n t somewhat o f a problem . They do not 

e x h ib i t  th e  anastom osing and b i f u r c a t in g  dendroid  p a t te r n ,  b u t a re  s h e e t

l i k e ,  b e in g  p re s e n t in  each w e ll in  th e  so u th ern  p o r tio n  o f  th e  a re a  and 

p in ch in g  out in to  sh a le  in  a  northw estw ard d i r e c t io n .  P o t te r  (196?) 

in d ic a te d  th a t  s h e e t- l ik e  sand  bod ies m ight be o f sh a llo w -w ate r m arine 

(m a r in e -sh e lf)  o r  of tu r b id i te  o r ig in .  No work has been done on th e  

p e tro lo g y  o r th e  sed im entary  s t r u c tu re s  o f th ese  sands, to  th e  w r i t e r 's  

knowledge, b u t from sample s tu d y , th e  sands seem to  be too  q u a rtz o se  and 

w e ll - s o r te d  to  be c la sse d  a s  t u r b i d i t e s . On th i s  b a s is  th e se  s h e e t- l ik e  

sandstone bod ies would have to  be co n sid ered  in  the  form er ca teg o ry .
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However, would i t  no t be p o s s ib le  th a t  th e se  could  be n ea r-sh o re  or 

beach d e p o s its  th a t  t r a n s g re s s e d  and re g re sse d  due to  v a r ia t io n s  in  the  

r a te  o f  sedim ent supp ly  from the  so u th  or in  th e  r a t e  o f subsidence?

Resume o f Marmaton Carbonate I h i t s  

The carbonate  u n i t s  of th e  Marmaton sequence, Oswego, Oologah, 

and Lenapah, p e r s i s t  over th e  n o rth e rn  p o r tio n s  o f th e  a re a  and grade 

in to  sh a le  in  a sou th  o r sou theastw ard  d i r e c t io n .  The c o n s ti tu e n t members 

o f th e se  u n its  a re  f a i r l y  uniform , as to  th ic k n e s s ,  th roughout th e i r  

e x te n t ,  excep t in  the  v i c in i t y  o f  t h e i r  te rm in u s , where in d iv id u a l members 

e i t h e r  th ick en  or co a lesce  w ith  o th e rs  to  form a  b u ild -u p  thart p a r a l le l s  

t h i s  change from carbona te  to  shale .. Each su ccess iv e  carbonate  increm ent 

has a  more r e s t r i c t e d  so u th ern  l i m i t ,  th a t  i s  th e  p in c h -o u t of each u n i t  

i s  p ro g re s s iv e ly  f a r th e r  northw ard than th e  p reced in g  o n es .

I t  i s  f e l t  t h a t  t h i s  phenomenon i s  th e  r e s u l t  of th e  in f lu x  o f 

te rr ig e n o u s  d e b ris  from th e  so u th , th e  g re a te r  th e  in f lu x  th e  more r e s 

t r i c t e d  th e  a re a  o f  ca rb o n a te  accum ulation . V a ria tio n s  i n  the  r a te s  o f  

subsidence would have th e  same e f f e c t .  Along th e se  l in e s  i t  i s  i n t e r e s t 

in g  to  note th a t  th i s  g e n e ra l id e a  was propounded by H ull (1862) to  

e x p la in  the  r e la t io n s h ip s  w ith in  th e  C arboniferous rocks o f B r i ta in .

Summary o f  Ifermaton G enetic Sequence o f S tr a ta  

The Marmaton g e n e tic  sequence re p re s e n ts  a  change from c l a s t i c  

sed im en ta tio n  o f th e  Cherokee to  one c h a ra c te r iz e d  by carbonate  develop

m ent. The c o n tra s t  i s  more marked by the  f a c t  th a t  c y c l ic a l  marker beds 

a re  n o t p re se n t to  sub d iv id e  th e  sequence. C arbonate banks p e r s i s t  a c ro ss  

th e  n o rth e rn  p o rtio n s  o f  th e  a re a ; g iv ing  way southw ard, r a th e r  a b ru p tly .
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to  sh a le  which becomes in te r c a la te d  w ith  sandstone tongues a lo n g  the 

so u th e rn  m argins o f  th e  a rea , and no rtheastw ard  becoming in te r c a la te d  

w ith  th ic k e n in g  sh a le  wedges.

A fte r  com plete in u n d a tio n  o f  th e  le s s  negative  C e n tra l Oklahoma 

Arch, i t  i s  f e l t  t h a t  th i s  la rg e  f e a tu r e  became the  locus o f carb o n a te  

sed im en ta tio n  and some kind of a  balance was e s ta b lish e d  between t e r 

rigenous in f lu x  and carbonate bank developm ent. The reasons f o r  t h i s  

could  be a  more ra p id  subsidence of su rround ing  a re a s , le s s e n in g  o f 

c l a s t i c  sed im en ta tio n , g re a te r  d is ta n c e s  to  source re g io n s , o r combina

t io n s  o f a l l  th r e e .  That c l a s t i c  sed im en ta tio n  p re v a ile d  in  th e  end i s  

w itn essed  by th e  f a c t  th a t  each su ccess iv e  carbonate u n i t  has i t s  l im i ts  

somewhat r e s t r i c t e d  from the  ones below.

A m u ltip le  source d i r e c t io n  seems to  be ev id en t from th e  f a c t  

th a t  th e  L ab e tte  and Bandera sh a le  u n i t s  th ick en  no rtheastw ard  and con

ta in  e lo n g a ted  sandstone bodies o f th a t  g en e ra l tre n d , and th e  e a s t-w e s t 

a lignm ent o f th e  C leveland sands would seem to  in d ic a te  sedim ent t r a n s p o r t  

from th a t  d i r e c t io n .  On the o th e r  hand, tongues o f th e  Wewoka p ro je c t  

in to  the  a re a  from th e  so u th e a s t and presum ably had th e i r  o r ig in  from
I

th a t  d i r e c t io n .

On a l a r g e r  s c a le  i t  becomes q u i te  apparen t from maps by S lo ss , 

Dapoles and Krumbein (i960 . Map 8 l)  and Rascoe (1962, F ig . 9) th a t  most 

o f th e  M id-C ontinent reg ion  was a  domain of carbonate accum ulation  s u r 

rounded by a  ha lo  o f te rr ig e n o u s  c l a s t i c  sed im en tation  d u rin g  th e  d ep o s i

t io n  o f th e  Marmaton sequence.



CONCLUSIONS

Cherokee G enetic Sequence of S tr a ta  

S t r a ta  o f  the Cherokee sequence were dep o sited  upon an eroded 

su rfa c e  developed on s o u th e a s te r ly  t i l t e d  o ld e r  ro c k s . F o ld in g  and 

f a u l t in g  a long  th e  Sem inole-Cushing r id g e  complex and the Nemaha Ridge 

and e ro s io n  have exposed rocks as  o ld  as A rbuckle. The su rfa c e  i s  stream  

d is s e c te d  w ith  th e  d i r e c t io n  o f d ra in a g e  being  dom inantly sou theastw ard .

S ix  g e n e tic  increm ents o f  s t r a t a  were recogn ized : G ilc re a se ,

Booch, B a r t l e s v i l l e ,  Red Fork, S k in n er, and P rue-C alv in . Each o f  these  

seem to  r e p re s e n t  a major cycle  o f  d e p o s it io n . Minor cy c le s  a re  probab ly  

p r e s e n t ,  a t  l e a s t  in  th e  Red Fork and S kinner increm ents, where s e v e ra l 

sandstone bod ies a re  developed.

With th e  ex cep tion  o f th e  G ilc re a se  and C alvin  san d s, th e  o th e rs  

p re s e n t  p a t te r n s  th a t  a re  e lo n g a te  and anastom osing and seem to  be com

p a ra b le  to  th o se  sand bodies th a t  P o t te r  c a l l s  a l l u v i a l .  These e longated  

sandstone bod ies probab ly  re p re s e n t a  p a r t  o f the sedim ent d is p e r s a l  

system  th a t  c o n trib u te d  to  th e  a l lu v ia t io n  of the Cherokee b a s in  and 

p ro b ab ly  th a t  o f  th e  M cAlester (Arkoma) as w e ll. T ra n sp o rta tio n  o f  s e d i

ment could  v e ry  w e ll have been from b o th  th e  no rth  and so u th . The G il

c re a se  sands, ly in g  as they  do on an  unconformable s u r fa c e , re p re s e n t  the 

i n i t i a l  d e p o s its  o f a tr a n s g re s s iv e  s e a .

64
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The Cherokee sequence onlaps th e  C en tra l Oklahoma Arch from the  

s o u th e a s t ,  w ith  each increm ent o f s t r a t a  ex tend ing  f a r th e r  westward u n t i l  

the  Arch, a t  l e a s t  in  th e  a re a  o f in v e s t ig a t io n ,  was com plete ly  covered 

by rocks o f  th e  P rue-C alv in  in c rem en t. I t  would seem th a t  the  Nemaha 

Ridge, th e  h igh  o r  a x ia l  p o r tio n  o f the  Arch, co n trib u te d  l i t t l e  i f  any 

amount of d e b r is .  Most o f th e  Cherokee i s  c l a s t i c  w hile th e  ro ck s of the 

pre-D esm oinesian a re  la rg e ly  ca rb o n a te , excep t fo r  Simpson ro c k s . Not 

being  ab le  to  dem onstrate  th a t  th e  Ozark re g io n  or th e  O uachita a rea  

served  as a source  f o r  th e  sed im ent, one i s  l e f t  w ith  p o s tu la t in g  th a t  

th e  W ich ita  Mountain and Arbuckle complex fu rn ish ed  some o f th e  d e b ris  

from th e  so u th , and p o s s ib ly  southw ard flow ing  stream s c o n tr ib u te d  s e d i

ment from more d i s t a n t  sources to  th e  n o r th .

The C alv in  sandstones d e p a r t from the  e longated  type o f  sand 

body e x h ib ite d  by th e  Prue and o ld e r  ones; p re se n tin g  a  p ic tu r e  t h a t  i s  

s h e e t - l ik e ,  re p re s e n t in g  tongues th a t  p r o je c t  in to  th e  a re a  from  th e  

so u th  and p in c h -o u t in to  sh a le  tow ard th e  n o r th . Along w ith  th e  change 

in  sed im en ta tio n  th e  C en tra l Oklahoma Arch becomes a realm  o f ca rbona te  

accum ula tion .

Marmaton G enetic Sequence o f S tr a ta

S t r a ta  o f th e  Marmaton g e n e tic  sequence could no t be subd iv ided  

in to  g e n e tic  increm en ts  as was th e  u n d erly in g  Cherokee. Thick carbonate  

u n i ts  g ive way sou theastw ard  to  a th ic k  sh a le  succession  which becomes 

in t e r c a la te d  w ith  northw estw ard p ro je c t in g  sandstone tongues and no 

m arkers a re  p re s e n t to  subd iv ide  the  sequence over th e  e n t i r e  a re a .  Sand

stone tongues se p a ra te d  by th ic k  sh a le s  com prise the Wewoka Form ation;
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carbona te  u n i t s  can be subdivided in to  th e  Oswego lim e, Oologah Lim estone, 

and Lenapah L im estone, w ith  th e  l a t t e r  b e in g  r e l a t iv e ly  th in  and r e s t r i c t e d  

to  th e  n o rth e rn  p o r t io n  of th e  a re a . Two te rr ig e n o u s  sh a le  wedges, La

b e t te  and B andera, se p a ra te  th e  Oswego and Oologah and subd iv id e  th e  

Oologah, r e s p e c t iv e ly .  These th ick en  to  th e  e a s t  and n o r th e a s t  and con

ta i n  e lo n g a ted  sandstone bod ies s im ila r  in  p a t te rn  to  tho se  o f  the  

C herokee.

O verly ing  the  Oologah Limestone and beneath th e  Checkerboard 

Limestone i s  a  sh a le  succession  th a t  th ic k e n s  sou theastw ard , p a r t i a l l y  a t  

the  expense o f  th e  carbonate  u n its  th a t  grade in to  sh a le  in  th a t  d i r e c 

t i o n .  Across th e  n o rth e rn  p o r tio n  o f th e  a re a  th i s  su ccess io n  o f sh a le  

i s  s p l i t  by a  carbona te  u n i t ,  th e  Lenapah Limestone, which c lo s e ly  

u n d e r lie s  th e  Checkerboard b u t d iv e rg es  from i t  to  th e  sou th  g rad in g  

l a t e r a l l y  in to  s h a le . Where th e  Lenapah i s  p re se n t th e  u n d erly in g  sh a le  

cou ld  r ig h t ly  be c a l le d  Nowata. Also w ith in  th i s  sh a le  s e c tio n  a re  two 

sandstone bod ies th a t  a re  c a l le d  C leveland , which form a  th ic k ,  e a s t-w e s t 

tre n d in g  sand body s im ila r  a ls o  to  th o se  o f  the  Cherokee. These sand

s to n e s  seem to  be d i s t i n c t  and o f d i f f e r e n t  o r ig in  than  th e  northw ard 

p ro je c t in g  tongues o f  the Wewoka F o rm ation .

I t  would seem, th a t  whereas th e  Cherokee sequence re p re s e n ts  an 

o s c i l l a to r y  in u n d a tin g  phase, the Marmaton sequence re p re s e n ts  an inun

d a ted  phase in  which a  m a jo r ity  o f th e  a re a  com prising th e  C e n tra l 

Oklahoma Arch became a s i t e  o f  la rg e - s c a le  carbonate accum ula tion , whose 

geographic l im i t s  f lu c u a te d  to  the  d ic ta t e s  o f te rr ig e n o u s  in f lu x  from 

b o th  so u th e r ly  and n o r th e r ly  o r  n o r th e a s te r ly  so u rc e s .
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As no apparen t tru n c a tio n  o r onlap o f  u n i t s  was observed i t  

seems th a t  p o s tu la te d  un co n fo rm itie s  w ith in  the Cherokee and Marmaton 

sequences could be exp la in ed  by in te r ru p t io n s  in  an o therw ise  continuous 

d e p o s it io n a l  s e r ie s  due to  ch anne ling  a t  th e  base o f  e lo n g a te  sand bodies 

and by u n i ts  g rad ing  in to  s h a le  due to  a change in  d e p o s it io n a l  environ

ments .
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APPENDIX I  

CLASSIFYING FUNCTION MAPS

P e lto  (195X) examined th e  problem  of mapping sed im en tary  f a c ie s  

and proposed two c o n tra s t in g  methods o f  re p re s e n ta tio n ; a c la s s i f y in g -  

d is ta n c e  fu n c tio n ,  and an e n tro p y - l ik e  fu n c tio n , b o th  being  a p p lic a b le  

to  system s o f any number of com ponents. The form er method was u t i l i z e d  

in  t h i s  s tu d y  and w i l l  be d esc rib e d  b r i e f l y .

B esides P e l to 's  (1954) i n i t i a l  d e s c r ip t io n , l i t t l e  use seems to  

have been made o f t h i s  f a c ie s  mapping te ch n iq u e . Forgotson ( i9 6 0 , in  

h is  resume o f q u a n t i ta t iv e  mapping te c h n iq u e s , d isc u sse d  th e  adequacy 

and drawbacks o f th e  c la s s i fy in g  fu n c tio n  and could f in d  no ap p re c ia b le  

d if fe re n c e  betw een th e  r a t io - ty p e  l i th o f a c i e s  map ( Krumbein and S lo ss , 

1963, p . 460 ) and th e  "D" fu n c tio n  map, when ap p lied  to  th e  T r in i ty  

Group*of th e  G ulf Coast C re taceo u s. Schramm (1964) u t i l i z e d  th e  "D" 

fu n c tio n  to  an a ly ze  th e  Simpson Group o f Oklahoma w ith  what seemed to  be 

fa v o ra b le  r e s u l t s .

A ll th re e  papers d iscu ssed  th e  m athem atical m an ip u la tio n s  

u t i l i z e d  in  th e  com putation o f the c la s s i fy in g -d is ta n c e  fu n c tio n . For 

th e  purpose o f t h i s  paper th e  o u t l in e  g iven  by Forgotson (i9 6 0 , p .  88) 

w i l l  be u t i l i z e d .

The fu n c tio n  D = 1 0 0 ( l-  [ (A /o )^  -  ( i û / j ) ^ ] )  i s  used f o r  
mapping purposes (P e lto , 1954, P* 505). Where

83



i=0

84

= 1 and (A/D)

i s  th e  maximum of a l l  p o s i t iv e  d if fe re n c e s  of a d j a c e n t ^ 's  and 
(A /D )^  th e  next l a r g e s t  d i f f e r e n c e .

For a  u n it  having th e  fo llo w in g  l i th o lo g ic a l  com position ; non- 
c l a s t i c s  r  10^, sh a le  = 40%, sand = 50%; = 0 .1 , /Dg = 0 .4 ,
^ 3  = 0 . 5  and = 1 . A n u l l  component, the  p ro p o r tio n  o f  which
is 'a lw a y s  z e ro ,  i s  added to  th e  th re e  components and th e y  a re  
a rran g ed  in  o rder o f in c re a s in g  m agnitude from l e f t  to  r i g h t .

0 , 0 .1 ,  0 .4 ,  0 .5

= 0 .1 , A p 2  -  0 .3 ,  -  0 .1

(Af>)„ = 0 .3

D = 100[1 -  (0 .3  -  0 .1 ) ]

= 100( 0 . 8 ) = 80

A p o in t having th e  com position  in d ic a te d  above i s  a t  th e  
in te r s e c t io n  of the  10^ n o n -c la s t ic  and 40% sh a le  l in e s  on th e  
t r i a n g u la r  p lo t .  The p o in t f a l l s  in  the  two-component end-member 
s e c to r  between sand and sh a le  as shown on the  f a c ie s  t r i a n g le ,  
and has th e  "D" va lu e  of 80 w ith in  t h i s  s e c to r .

The c la s s i fy in g  fu n c tio n  method d iv id es  a  th re e  component system 

in to  seven c la s s e s  each being  bounded by 100, the  maximum "D" v a lu e . Each 

c la s s  i s  re p re se n te d  by an end-member; C la ss  I ,  one component. G lass I I ,  

equ a l p o r t io n s  o f two components. C lass  I I I ,  equal p o r tio n s  o f th re e  

com ponents. A f u r th e r  in n o v a tio n  was wrought on t h i s  b a s ic  scheme, where 

the c la s s e s  were d iv id ed  in to  su b c la s se s  to  d e p ic t th e  g e n e ra l d r i f t  

toward one o r  th e  o th e r  end-members and to  id e n t i fy  th e  end-member being 

d e a l t  w ith .

A computer program was d ev ised  to  handle th e  numerous com putations 

and p r i n t  ou t th e  d e s ire d  d a ta .
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APPENDIX I I

LIST OF WELLS IN STRATIGRAPHIG PROFILES

S tra t ig ra p h ie  P r o f i l e  A-A'

No. O perato r and Well Number

1 Dave Morgan O il Co., No. 1 Roach
2 Jenkins-M usgrave & Tarpenning, No. 1 Snodgrass
3 Randal R. Morton, No. 1 Spore
4- Dave Morgan O il Co., No. 1 Lew Wentz E s ta te
5 C urt Brown, No. 1 Tapp
6 H elm erich & Payne and F reep o rt Surphur Co.,

No. 1 B urt
7 P o r te r  O il and Gas C o., No. lA P e rry
8 A rthu r B. Ramsey, No. 1 Wolenciak
9 Glenn G ille s p ie  & Sons, No. 1 W ilbur Davis

10 C la rk  & Cowden, No. 1 Rogers
11 Warren O il Corp. and M ul-Berry O il Co.,

No. Lauderdale
12 F o s te r  D r i l l in g  Co., No. 1 Benton
13 Thomas N. B erry  & C o., No. 1 S ta te  Land
14. Hubbell D r i l l in g  Co., No. 1 Biisby-Canada
15 E. S. Adkins, No. 1 Shannon
16 S k e lly  O il Co., No. 1 Exie F ife
17 K. A. E l l is o n ,  No. 1 White
18 B r i t i s h  American O il Prod. C o., No. 1 Admire
19 Ashland O il & R efin ing  & W. C. McBride, In c . ,

No. 1 Palmer
20 Amerada Petroleum  C orp ., No. 1 Roly Canard

S tra t ig ra p h ie  P r o f i le  B-B'

21 Anderson P rich a rd , No. 1 F e s te r
22 John. W. N ichols E x p lo ra tio n  C o., L td .,

No. 1 S tate-V oegele
23 Ben J .  T ay lor, No. 1 T ipton
24. Ada O il Co., No. 1 Dora Goodson
25 S e rv ice  D r i l l in g  Co., No. 1 Boles

86

Loc. Sec. Twp..Rge

SE SE 30 29N lE
SW NE 23 28N lE
SW NE 21 27N 2E
SE SE 13 26N 2E
NW NE 5 25N 3E

NW SE 9 24N 3E
SE SE 21 23N 4E
SW SW lA 22N 4E
NE NW 19 21N 5E
NE NW 22 20N 5E

SE SW 21 19N 6E
NW NE 23 18N 6E
NE SW 33 17N 7E
NE NE 23 16N 7E
SE NW 20 15N 8E
NE SE 15 I 4.N 8E
NW NW 20 13N 9E
NW SW 24. 12N 9E

NE SW 18 UN lOE
SE NE 16 ION lOE

NW NE 20 28N lE

NW SE 16 28N 2E
SW NE 21 28N 3E
SW NE 18 28N 4E
NE NE 28 28N 5E
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No. O pera to r and Well Number Loc. Sec. Twp. Rge.

26 Shamrock O il & Gas C orp ., No. 1 T. T, H olt SE 18 28N 6E
27 W hite S ta r  O il Co., No. 1 Perryman SE SE 17 28N 7E
28 L. B. Sm ith, No. 1 ^bbinson SE NW 15 28N 8E
29 H. P . P o rk er, No. 1-A E arn est SE SW 15 28N 9E
30 Globe O il and R efin ing  C o., No. 0-2  Osage SW NW 21 28N lOE

31

S tra t ig ra n h ic  P r o f i le  C-C' 

B. 0 . D eardorf, No. 1 Anderson SW NE 15 17N 3E
32 B lackw ell O il & Gas Co. and F o s te r  

D r i l l in g  Co., No. 1 Anderson SW SW 18 16B 4E
33 Nadel & Gussman, No. 1 School Land SW SE 16 15N 4E
34 Ketchum, Whan, Simon & B a s s e tt ,  No. 1 W illiams SW NE 19 14N 6E
35 M id-C ontinent P e tr .  C o rp ., No. 3 Leona Vinson SW SE 4 13N 6E
36 Amerada P e t r . Corp. ,  No. 1 Mabel Leonard SE SW 14 13N 7E

-37— D eardorf O il C orp., No. 1 Turner NE SE 20 12 N 8E
38 Wood O il C o., No. 1 Ogden SW NW 24 UN 9E

39

S tr a t ie r a n h ic  P r o f i le  D-D'

M id-C ontinent P e tr .  C orp ., No. 1 F i r s t  
N a tio n a l Bank o f Grove SE NW 34 13N 4E

40 Ashland O il & R efin ing  C o., No. 1 K atie Beel NW NE 24 12N 5E
41 Falcon  Seabord, No. 1 Gragg SE NE 23 12N 6E
42 K & H D r i l l in g  Co., No. 1 R eplogle NW NE 27 12N 7E
43 J .  A. Ligon, No. 1 Keyes NW SE 16 UN 8E
44 S h e ll  O il C o., I n c . ,  No. 4 R eplogle NE SE 35 UN 8E
45 Sunray O il C orp ., No. 1 Sam NE SW 10 ION 9E
46 Amerada P e t r .  C orp., No. 1 B e r ry h i l l SE NE 17 ION lOE

47

S tr a t ie r a n h ic  P r o f i le  E-E' 

C la rk  & Cowden Prod. C o., No. 1 Cross NE NE 32 16N 2E
48 C. A. McCann, No. 1 N e ttie  Lewis SW SW 33 15N 3E
49 Eason O il C o., No. 1 M attheyer NW NE 28 14N 4E
50 H ubbell & Webb, No. 3 James SW SE 32 14N 6E
51 M id-C ontinent P e tr .  C orp ., No. 1 C .  R. D iehl NW NE 33 13N 7E
52 H alb e rt & Evans, No. 8-1 R eplogle NW SE 4 12N SE
53 Robinson and V ierson & Cochran, No. 1 Gwaltney NW SW 11 12N 9E
54 Wood O il C o., No. 3 Tom Smith SE NE 23 12N lOE
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S tra t ig ra p h ie  P r o f i l e  F-F '

No. O perato r and W ell Number Loe. Sec. Twp.Rge.

55 Seneca O il C o., No. 1 Minnich NE SW 33 18N IE
56 Oklahoma N a tu ra l Gas C o., No. 1 Moore NW SE 21 17N 2E
57 S ca t D r i l l in g  C o ., No. 1 S ta te  School Land NW SE 16 16N 4E
58 M id-C ontinent P e tr .  C orp ., No. 1 Rueb SW NE 23 15N 5E
59 Thompson & Lee, No. 1 Randle NW NW 13 14N 7E
60 C la rk  C. Nye, No. 1 Replogle NW SE 19 13N 8E
61 C la rk  C. Nye, No. I B .  Manley NW NW 20 12N lOE
62 Ashland O il & R efin in g  C o., No. 1 Burks NE NW 20 UN llE

S tra t ig ra p h ie  P r o f i le  G-G'

63 H elm erich & Payne, No. 1 Hennessey NE SE 23 16N 3E
64 H. F. W ilcox O il & Gas C o ., No. 1 Howell SE SE 14 17N 3E
65 The Texas C o., No. 1 G. T. Norton SE NW 15 18N 4E
66 D irick so n  Lewis and Mercury D r i l l in g  Co.,

No. 1 Leka SE NE 21 19N 5E
67 Falcon-Seaboard  D r i l l in g  C o., No. 1

D em ieville NW NE 20 20N 6E
68 Kroy American O ils , I n c . ,  No. 5 S ta te SW SE 16 20N 7E
69 W ilcox O il Co., No. 1 C lark SW SE 26 21N 8E
70 E l l i o t t  & C o., No. 24 Ruby F lic k SW NE 2 21N 9E

S tra t ig ra p h ie  P r o f i le  H-H*

71 T. N. B erry  & C o., No. 1 E a rle  White
72 Fordee, Rhodes and B erry , No. 1 Mathews
73 Ryan O il C o., e t  a l . .  No. 1 Madison
74 W ilcox O il C o., No. 1 P o t te r
75 W illiam s B ro s .,  No. 1 Chandler
76 D elaney D r i l l in g  Co., e t  a l . .  No. 1 Coe
77 Smith P e tr .  C o ., No. 1 Chew
78 Johnson & G il l ,  No. 1 Black

S tra t ig ra p h ie  P r o f i le  I - I '

79 Don Jo n es , No. 1 Judge
80 A tla n t ic  R efin in g  Co., No. 2 H. F . Jauch
81 Sooner S ta te  O il Co., I n c . ,  No. 1 Gibson
82 Amerada P e tr .  C orp ., No. 1 T ip ton
83 Herdon D r i l l in g  Co., No. 1 Tucker
84 J .  E. C rosb ie , I n c . ,  No. 1 Sykora
85 K erlyn O il C o., No. 1 fCLabzuba
86 Ryan O il C o., No. 1 N orvell

SW NW 10 20N 2E
NW SW 19 19N 2E
NW SW 34 17N lE
SW SE 21 16N 3E
NW SE 27 14N 3E
SW SE 22 13N 5E
NE SE 17 UN 6E
NE NW 34 ION 6E

NW NW 21 18N 2E
SE NE 18 17N 4E
NW SE 13 16N 5E
NW NW 13 14N 5E
SE SE 19 13N 6E
NE SW 20 12N 7E
SW SE 18 U N 7E
SE NE 24 ION 7E
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S tra t ig ra p h ie  P r o f i le  J - J '  

No. O p e ra to r 'and Well Number

87 Kenneth E l l is o n ,  No. 1 Ross
88 D avidor & D avidor, No. 1 N e il l
89 Deep Rock O il C orp., No. 1 Rowan A
90 L. Youngblood, No. 1 S pro les
91 S te r l in g  O il o f Oklahoma, I n c . ,  No. 1 Secor
92 Gulf O il C orp ., No. 1 Dakota
93 The Texas C o., No. 1 Yahola
9A W ilcox O il Co., No. 1 P h i l l ip s

S tr a t ig ra p h ie  P r o f i le  K-K'

95 Creekmore-Rooney, No. 1 Sudheimer
96 G reat Lakes Carbon C orp ., No. 1 Lane
97 Bishop O il Co., No. 1 James
98 W ilcox O il Co., No. 1 Repa
99 J .  E. C rosbie In c . ,  No. 1 C rain

100 A shland, Kemrox, Arrow, No. 1 White
101 Manahan O il Co., No. 1 Hugh Stokes
102 Scherm erhorn O il Co., No. 1 T ig er

S tr a t ig ra p h ie  P r o f i le  L-L'

S tr a t ig ra p h ie  P r o f i le  M-M'

Loc. S ec . Twp. Rge

SW SW 20 16N 2E
SE NE 16 15N 3E
SE SE 9 15N 4E
SE NW 15 15N 5E
SW SE 23 14N 6E
SE NW 24 13N 8E
SE NW 18 12N 9E
NW SE 4 UN lOE

SW SE 18 14N 3E
NE SE 23 14N 4E
SW SW 35 13N 5E
NE NE 10 12N 6E
SW NE 19 12N 7E
SW NW 24 UN 6E
SE NW 10 ION 7E
SE NE 19 ION 7E

103 S ig n a l O il & Gas Co., No. 1 E n d ic o tt NE NW 34 23N 5E
104 W estgate-G reenland, No. 1 Cooper NE SE 19 20N 5E
105 Ambassador O il C orp., No. 1 Hkle SW SW 18 19N 5E
106 C. J .  Brown, No. 1 Thompson SW SW 18 18N 5E
107 J .  Tom Griramett, No. 1 Anderson SW NW 24 16N 4E
108 K. C. F. F. and P o rtab le  D r i l l in g  C o.,

No. 1 Adams NW NW 3 14N 4E
109 H arry J .  S chafer, No. 1 Peace SW NE 9 13N 4E
110 D avidor & D avidor, No. 1 N ecessary SE NE 21 12 N 4E

111 L. G. Sm ith, No. 1. Thompson SE NW 15 24N 4E
112 B. A. Kaemmerer and R. L. Horn, No. 1 Joe Osage SE NW 21 25N 5E
113 Kewanee O il Co., No. 4 Lawrence SW 22 26N 6E
114 Producers Pipe & Supply Co., No. 1 Anna P i t t s NW NW 19 27N 8E
115 P h i l l ip s  P e tr .  C orp., No. A-2 Sarah NE 18 27N lOE
116 Sunray O il C orp., No. 1 Osage SW SE 28 28N lOE
117 W. G. Rogers, No. 2-R Whiteman SW SE 3 28N lOE
118 Toklan O il C orp., "D" No. I N .  W. Boulanger SE NW 19 29N lOE



90

S tra t ig ra p h ie  P r o f i l e  N-N'

No. O perator and W ell Number Loe. S ee . Twp.Rge.

119 K. A. E l l is o n ,  No. 1 Big H eart SW NE 25 26N 7E
120 Emby Kaye, No. 1 B u tle r SW NE 33 24N 6E
121 Summit D r i l l in g  Corp. ,  No. 1 Gadenhead NW SW 33 23N 6E
122 W estern O il & Gas C o., No. 1 Wadlow NW SE 10 21N 6E
123 Gambol O il C o., No. 1 C assidy NE NE 31 21N 7E
124 A ustin  and K. D. Emriek, No. 1 Jones SW NE 26 20N 7E
125 E. L. O liv e r  C o., No. 1 MeCray NW SW 9 19N 8E
126 Simon & B a s s e tt ,  No. 1 D il l  and Young SE SE 18 18N 8E

S tra t ig ra p h ie  P r o f i le  0 -0 '

127
128

Worley & H a r re ll ,  I n e . ,  No. 1 M athis 
A. D. Krow and Glenn G ille sp ie  & Sons,

SE NE 30 25N 5E

No. 2 Q u illen SW NW 4 23N 5E
129 T. N. B erry  & C o., No. 1 Doming NW SW 2 21N 5E
130 Glenn G ille s p ie  & Sons, No. 1 Summers SW SW 34 21N 5E
131 Faleon Seaboard D r i l l in g  C o., No. 1 D em iev ille NW NE 20 20N 6E
132 C. E. MeCaughey, No. 1 Moek SW NE 16 18N 7E
133 D elaney D r i l l in g  Co., No. 1 Beard SE NE 21 18N 9E
134 C. H. N ieholson, No. 1 Dunbar SW NW 21 17N lOE

S tra tig ra p li ic  P r o f i le  P -P '

135 C lark  & Cowden, No. 1 Rogers NE NW 22 20N 5E
136 J .  E. C rosb ie , I n e . ,  No. 1 L. D. Gaunt NE SE 15 18N 5E
137 K ingery D r i l l in g  C o., No. 1 Haskin NE SW 21 16N 5E
138 Bay Petro leum  Corp. and Roy G. Woods,

No. 1 Moody NE NE 20 15N 6E
139 Huffman & M alloy, No. 1 Cowen SE SW 33 14N TE
140 H elm erieh & Payne, No. 1 Crenshaw SW NE 19 12 N 8E
141 I l l i n o i s  E x p lo ra tio n  Co., No. 1 Frank SE NW 10 UN 8E
142 P o rta b le  D r i l l in g  C o., No. 1 Key SW SE 21 ION 8E
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