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PALYNOLOGY AND PALEOECOLOGY OF THE IRON POST COAL 

(PENNSYLVANIAN) OF OKLAHOMA

CHAPTER I 

INTRODUCTION

T h is  i n v e s t i g a t i o n  o f  t h e  I r o n  Pos t  c o a l ,  t h e  r e ­

s u l t s  o f  which a r e  embodied i n  t h i s  r e p o r t ,  was u n d e r t a k e n  

w i t h  t h e  fo l lo w in g  o b j e c t i v e s :  1) t o  d e s c r i b e  t h e  f o s s i l  

s p o re s  and p o l l e n  c o n ta in e d  i n  t h e  u n d e r c l a y s ,  t h e  I r o n  Pos t  

c o a l  seam, and th e  s u p r a j a c e n t  r o o f  s h a l e s  i n  d e t a i l ;  2) to  

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

3) to  i n t e r p r e t  t h e  f o s s i l  a ssem b lag es  and e s t a b l i s h  a s p o re  

s u c c e s s i o n a l  h i s t o r y  o f  t h e  c o a l  swamp; 4) to  r e l a t e  t h e  

s p o re  s u c c e s s i o n a l  h i s t o r y  o f  t h e  c o a l  swamp to  t h e  a s s o c i ­

a t e d  c y c lo th e m ic  u n i t .  The I r o n  P o s t  c o a l  o f f e r s  an e x c e l ­

l e n t  o p p o r t u n i t y  f o r  such a s tu d y  inasmuch as  i t  i s  c o n f in e d  

t o  a c o m p a r a t i v e l y  sm a l l  a r e a  and th e  l i m i t s  o f  t h e  c o a l  

seam i n  bo th  t h e  s o u t h e r n  and n o r t h e r n  p in c h - o u t  a r e a s  a r e  

known.



P re v io u s  p a ly n o l o g i c a l  s t u d i e s  o f  Oklahoma c o a l s  

have  been made by Morgan (1955) ,  Wilson and H o f fm e i s t e r  

(1956, 1958) ,  H igg ins  (1960) ,  Davis (1961) ,  and C la rk e  (1961). 

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

th rough  segment sam pling ,  e s t a b l i s h e d  sp o re  s u c c e s s io n  w i t h ­

i n  v a r i o u s  c o a l  seams.

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

c o a l  c o n s i s t  o f  a g e n e r a l i z e d  h i s to g r a m  and a b r i e f  paper  on 

t h e  s t r a t i g r a p h i e  ran g e s  o f  s e v e r a l  s p o re  g e n e ra  i n  th e  

C aban iss  c o a l s  o f  Oklahoma, th e  I r o n  Pos t  be ing  one o f  them. 

Both p a p e rs  a r e  by Wilson and H o f f m e i s t e r  (1956, 1958).



S t r a t i g r a p h i e  C l a s s i f i c a t i o n  o f  t h e  Des Moines Supergroup

(Middle P enn sy lv a n ia n )  o f  Oklahoma

(Oklahoma G e o lo g ic a l  Survey) 
a f t e r  C. C. Branson,  1954

N o r t h e a s t e r n  Oklahoma

Marmaton Group

H o l d e n v i l l e  s h a l e  
Lenapah l im e s to n e  
Nowata s h a l e  
Oologah l im e s to n e  
L a b e t t e  fo rm a t io n  
F o r t  S c o t t  l im e s to n e

C a b an is s  Group 
Senora  fo rm a t io n  
E x c e l l o  s h a l e  
Breezy  H i l l  l im e s to n e  
K inn ison  s h a l e  
I r o n  Pos t  c o a l  
Unnamed o r  Lagonda s h a l e  
V e r d i g r i s  l im e s to n e  
Unnamed u n i t  
Croweburg c o a l  
F leming c o a l  
M in e ra l  c o a l
C h e ls e a  s a n d s to n e  and Tiawah

l im e s to n e
W e i r - P i t t s b u r g  c o a l

Krebs Group
Boggy fo rm a t io n  
Savanna fo rm a t io n  
M cA les te r  fo rm a t io n  
H a r t s h o r n e  fo rm a t io n

M cA les ter  Basin  

Marmaton Group

H o l d e n v i l l e  f o r m a t io n

Wewoka fo rm a t io n  
Wetumka s h a l e  
C a lv in  s a n d s to n e

C aban iss  Group 
Senora  f o r m a t io n

Secor c o a l

Krebs Group
Boggy fo r m a t io n  
Savanna fo rm a t io n



CHAPTER I I  

STRATIGRAPHY 

I n t r o d u c t i o n

T h is  d i s s e r t a t i o n  i s  p r i m a r i l y  c o n ce rn e d  w i th  t h e  

p a ly n o lo g y  o f  t h e  I r o n  P o s t  c o a l ,  i t s  u n d e r c l a y  and r o o f  

s h a l e s .  These  o ccu r  a t  t h e  top  o f  th e  Senora  f o r m a t io n  i n  

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

homa ( s e e  f i g u r e  1 ) .  Though o n ly  one c o a l  seam, t h e  I r o n  

P o s t ,  i s  d i s c u s s e d  h e r e ,  Branson (1954) r e c o g n i z e d  11 o t h e r s  

w i t h i n  t h e  Senora  f o rm a t io n .  The I r o n  Pos t  cyc lo them  i s  r e ­

f e r r e d  t o  t h e  u p p e r  p o r t i o n  o f  t h e  C aban iss  g ro u p ,  m iddle  

D esm oines ian ,  and s p e c i f i c a l l y  i n c l u d e s  t h e  s e c t i o n  d e f i n e d  

by th e  Breezy H i l l  l im e s to n e  a t  t h e  top  and t h e  s a n d s to n e -  

s h a l e  d e p o s i t s  o v e r l y i n g  th e  V e r d i g r i s  l im e s to n e  a t  t h e  base. 

These  b a s a l  d e p o s i t s  have  been a s s i g n e d  to  t h e  Lagonda f o r ­

m at ion  by some a u t h o r s  (Howe, 1956; G o v e t t ,  1960) .

The u n i t s  i n c l u d e d  i n  t h e  above s e c t i o n  were s t u d i e d  

in  an a r e a  e x te n d in g  some 62 m i le s  i n  n o r t h e a s t e r n  Oklahoma
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i n  a l i n e  r u n n in g  from n o r t h e r n  C r a ig  County to  t h e  ex treme 

n o r t h w e s t e r n  p o r t i o n  o f  Wagoner County ,  Oklahoma. These 

se d im en ts  a r e  r e g a r d e d  as  l a r g e l y  s h e l f  d e p o s i t s  o f  th e  

t h i c k e r  s e d im e n ta r y  u n i t s  o f  e q u i v a l e n t  age found i n  t h e  

M cA les te r  b a s i n  to  t h e  s o u th .

For  t h e  most p a r t  t h e  s e c t i o n  i s  i n c o m p le t e ly  e x ­

posed.  The Breezy H i l l  l im e s to n e  i s  a r e s i s t a n t  bed and i s  

n o rm a l ly  e v i d e n t  th ro u gh o u t  t h e  a r e a .  However, t h e  immedi­

a t e l y  u n d e r l y i n g  s h a l e .  I r o n  Pos t  c o a l  and o l d e r  s a n d s to n e s  

and s h a l e s  a r e  covered  and a t  many p l a c e s  n e c e s s a r i l y  must 

be e x c a v a te d  f o r  sampling and o b s e r v a t i o n .

The Senora  Form ation

The Senora  fo rm a t io n  was named, w i th o u t  a d e s i g n a t e d  

ty p e  l o c a l i t y ,  by T a f f  (1901, p. 4 ) .  Gould (1925) s u b s e ­

q u e n t l y  l i s t e d  th e  s i t e  o f  t h e  o ld  p o s t  o f f i c e  o f  Senora ,  

Okmulgee County ,  Oklahoma a s  t h e  ty p e  l o c a l i t y .  As o r i g i n ­

a l l y  d e f i n e d ,  t h e  fo rm a t io n  i n c l u d e d  th e  s a n d s to n e  and s h a l e  

u n i t s  l y in g  between th e  S t u a r t  s h a l e  ( lower  C a b an is s )  below 

and t h e  C a lv i n  sa n d s to n e  ( b a s a l  Marmaton group)  above.  

Branson (1956) d e f i n e d  th e  Senora  fo rm a t io n  as  i n c l u d i n g  

t h a t  s e c t i o n  ly in g  between th e  S t u a r t  s h a l e  below and the  

base  o f  t h e  F o r t  S c o t t  f o r m a t io n  above.  Govet t  (1960)
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employed th e  same u sa g e .  The d i s c u s s i o n  o f  t h i s  p o r t i o n  o f  

t h e  s e c t i o n  as  s t u d i e d  f o r  t h i s  r e p o r t  i s  g iv e n  below.

Unnamed S a n d s to n e -S h a le  U ni t  
(The Lagonda member o f  some a u t h o r s )

The s a n d s to n e s  and s h a l e s  l y in g  between th e  V e r d ig r i s  

l im e s t o n e  below and t h e  I r o n  Pos t  c o a l  above a r e  r e g a r d e d  as 

unnamed i n  t h i s  r e p o r t .  Some a u t h o r s  have r e f e r r e d  to  t h i s  

u n i t  a s  t h e  Lagonda member, bu t  a s  t h e  ty pe  s e c t i o n  f o r  t h e  

se d im e n ts  to  which t h i s  terra i s  a p p l i e d  i s  i n  M i s s o u r i ,  t h e r e  

i s  some q u e s t i o n  as  to  t h e  v a l i d i t y  o f  t h e  u sage  i n  Oklahoma 

(C. C. Branson,  p e r s o n a l  comm unica t ion) .

In  t h e  s o u t h e r n  p o r t i o n  o f  t h e  o u t c r o p  a r e a  ( s e c t i o n s  

OPC 374 and OPC 657, Wagoner County) s h a l e s  p redom ina te  and 

ex p osu res  o f  s h a l e  up t o  12 f e e t  t h i c k  a r e  e n c o u n te re d .

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

n o n c a l c a r e o u s  and n o n f o s s i l i f e r o u s . Nor thward ,  t h i s  p o r t i o n  

o f  t h e  s e c t i o n  becomes l e s s  w e l l  exposed and i s  a re n a c e o u s .  

Beginning  i n  s e c t i o n  OPC 624, n o r t h e r n  Rogers  County, t h e  

topmost  8 in c h e s  o f  t h e  s h a l e  becomes a r e n a c e o u s .  In  th e  

n e x t  l o c a l i t y  n o r t h ,  OPC 216, s o u t h e r n  C ra ig  County ,  th e  I r o n  

P o s t  c o a l  i s  u n d e r l a i n  f i r s t  by a t h i n  (8 i n c h e s )  a re n a c e o u s ,  

b l u e - g r a y  s h a l e  which i s  fo l lo w ed  by a somewhat m a s s iv e ,  

f i n e l y  c r o s s - b e d d e d  s a n d s to n e .  T h is  s a n d s to n e  i s  weakly
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c a l c a r e o u s  i n  t h e  topmost 1 fo o t  l e v e l .  In  the  no r th e rn m o s t  

s e c t i o n ,  OPC 615, n o r t h e r n  C ra ig  County,  th e  u n i t  t h i c k e n s  and 

i s  abou t  e q u a l l y  d iv id e d  between t h e  n o n f o s s i l i f e r o u s  s h a l e s  

and th e  f i n e l y  c ro s s -b e d d e d  s a n d s t o n e s .  The nonmarine s h a l e s  

a p p ea r  t o  be everywhere s i m i l a r  w i t h i n  t h e  o u tc ro p  a r e a  i n  

a s p e c t s  o f  c o l o r ,  bedd ing ,  and c o m p o s i t io n .

Underc lay

The sed im en t  l y in g  im m e d ia te ly  benea th  th e  I r o n  Post  

c o a l  i s  a t h i n ,  b l u e - g r a y  to  y e l l o w - g r a y ,  n o n c a l c a r e o u s ,  

l o c a l l y  s i l t y  t o  sandy c l a y .  Th is  m a t e r i a l  r e s u l t e d  from th e  

w e a th e r in g  o f  t h e  u n d e r l y i n g  s h a l e s .  The t h i c k n e s s  o f  t h e s e  

c l a y s  v a r i e s .  In  th e  c e n t r a l  p o r t i o n  o f  th e  o u tc ro p  a r e a ,  

t h i s  zone i s  n o rm a l ly  2 in c h e s  t h i c k ,  but  i s  p r o p o r t i o n a t e l y  

much t h i c k e r  i n  th e  n o r t h e r n  and s o u th e r ^  p o r t i o n s  o f  the  

a r e a .  In  OPC 216, C ra ig  County, th e  u n d e r c l a y  measures 6 

i n c h e s .  In  OPC 657, Wagoner County, t h e  c l a y  i s  3 inches  

t h i c k .  These  r e l a t i v e l y  t h i c k  u n d e r c l a y s  a r e  devoid or  

e s s e n t i a l l y  devo id  o f  m ic r o s p o r e s .

The u n d e r c l a y  i s  b e l i e v e d  to  r e p r e s e n t  an o ld  s o i l  

p r o f i l e  ( S t u t z e r  and Noe, 1940).  T h is  be ing  the  c a s e ,  t h i c k ­

n e s s e s  o f  t h e  c l a y  would a p p e a r  to  o f f e r  a rough measure  o f  

t h e  r e l a t i v e  amount o f  t ime a h o r i z o n  bad been s u b a e r i a l l y
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exposed .  The f a c t  t h a t  f o s s i l  p l a n t  r o o t s  a r e  f r e q u e n t l y  

found s i t u  h e r e  and t h a t  th e  sed im e n t  i s  a t  p l a c e s  non­

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

u n d e r c l a y s  a r e  f o s s i l  s o i l  p r o f i l e s .  The u n d e r c l a y  sh o u ld  

t h e r e f o r e  be r e c o g n i z e d  a s  r e p r e s e n t i n g  a minor  t im e  b reak  

w i t h i n  t h e  s e c t i o n s  conce rned .  T h i s  b reak  c o n s t i t u t e s  an 

a d d i t i o n a l  minor  d i s c o n f o r m i t y  a s i d e  from th o se  n o r m a l ly  co n ­

s i d e r e d  t o  d e f i n e  t h e  u pp e r  and lower l i m i t s  o f  a cyc lo them .

In  t h e  I r o n  Pos t  c o a l ,  i t  a p p e a r s  t h a t  on th e  b a s i s  

o f  t h e  above f e a t u r e s ,  t h e  t h i c k e r  u n d e r c l a y s  i n  s e c t i o n s  

OPC 216, C ra ig  County and OPC 657, Wagoner County i n d i c a t e  

t h a t  t h e  c l a y  h o r i z o n s  h e r e  were r e s u l t s  o f  a lo n g e r  s u b a e r i a l  

ex p osu re  th a n  e ls e w h e re  i n  t h e  s t u d i e d  o u tc ro p  a r e a .  T h is  

becomes a more p r o b a b le  a s su m pt ion  becau se  t h e  s e c t i o n s  a r e  

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

t h e  I r o n  Pos t  c o a l .

I r o n  Pos t  Coal

The I r o n  P o s t  c o a l  was named by Howe (1951, p. 2092) 

from ex p osu re s  n e a r  I r o n  Pos t  s c h o o l ,  i n  t h e  s o u t h e a s t e r n  

q u a r t e r  o f  s e c t i o n  36, C ra ig  County, Oklahoma. Howe (1956) 

r e f e r r e d  t h e  c o a l  t o  t h e  Lagonda fo r m a t io n  and n o te d  t h a t  i t  

had been c a l l e d  t h e  F o r t  S c o t t  c o a l  by o t h e r  a u t h o r s .  The
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F i g u r e  2. Exposure  o f  t h e  
I r o n  P o s t  c o a l ,  K inn ison  
s h a l e  and t h e  lower p o r t i o n  
o f  t h e  Breezy H i l l  l im e s to n e .  
OPC 624, Rogers County

F i g u r e  3. Exposure  o f  t h e  
Breezy H i l l  l im e s to n e  r e s t ­
in g  v i r t u a l l y  upon th e  I r o n  
P o s t  c o a l .  OPC 657, Wagoner 
County
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I r o n  P o s t  c o a l  does n o t  c o r r e l a t e  w i t h  t h e  Mu Iky  c o a l  o f  

s o u t h e a s t e r n  Kansas and M i s s o u r i  a s  s t a t e d  by Oakes (1944) .

The c o a l  v a r i e s  between 6 and 15 3 /4  i n c h e s  i n  t h i c k ­

n e s s ,  i s  b i tu m in o u s ,  s o f t ,  b lo ck y ,  and u s u a l l y  l u s t r o u s .  I t  

i s  t h i n n e s t  i n  t h e  n o r t h e r n  (OPC 615, n o r t h e r n  C ra ig  County) 

and s o u t h e r n  (OFC 657,  n o r t h e r n  wagoner Councy) l i m i t s  o f  

t h e  s t u d i e d  o u t c r o p  a r e a .  These  s e c t i o n s  r e p r e s e n t  t h e  

n o r t h - s o u t h  e x t e n t  o f  t h e  I r o n  P o s t  c o a l  a s  ex po su re s  immedi­

a t e l y  beyond t h e s e  l o c a l i t i e s  do n o t  c o n t a i n  t h e  c o a l .

M i c r o f o s s i l s  were r e a d i l y  o b t a i n e d  from t h e  c o a l  s e c ­

t i o n  and o n l y  i n  s e c t i o n  OPC 657,  Wagoner County were any o f  

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

s e c t i o n  on p a l e o n t o l o g y ,  one l e v e l  o f  t h i s  c o a l  s e c t i o n  (F) 

i s  r e p r e s e n t e d  a lm os t  e n t i r e l y  by l e a f  c u t i c l e  and wood f r a g ­

m ents .  The topmost  c o a l ,  o r  c o a l y  s h a l e ,  i s  a l s o  r e p r e s e n t e d  

by l e a f  c u t i c l e  and a s c a r c i t y  o f  s p o r e s  and p o l l e n .  These 

i n t e r v a l s  a r e  p r o b a b ly  r e p r e s e n t a t i v e  o f  l o c a l  v a r i a t i o n s  i n  

t h e  d e v e lo p m e n ta l  c y c l e  o f  t h e  c o a l  swamp. E lsew h ere ,  t h e  

c o a l  s e c t i o n  a p p e a r s  n o t  t o  have  had  t h e s e  v a r i a t i o n s .

K inn iso n  S h a le

The s e d im e n ts  l y in g  between t h e  I r o n  Pos t  c o a l  below 

and th e  Breezy  H i l l  l im e s to n e  above h ave  been named t h e
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K in n iso n  s h a l e  by Howe (1951, p. 2092-2093) .  Howe r e f e r s  

t h i s  u n i t  t o  t h e  Mulky fo rm a t io n .  T h i s  a s s ig n m e n t  i s  n o t  

fo l lo w e d  h e r e  b e cau se  t h e  t e r m in o lo g y  i s  n o t  u se d  i n  O kla ­

homa. F u r t h e r ,  t h e  d e s i g n a t i o n  does n o t  i n d i c a t e  t h a t  de -  

v e lo p m e n t a l l y  t h e  member i s  most r e l a t e d  t o  t h e  Senora f o r ­

m at ion  a s  c u r r e n t l y  u n d e r s to o d .

The K in n iso n  s h a l e  a s  exposed i n  most  o f  th e  s tu d y  

a r e a  i s  b lu e  g r a y .  I t  becomes y e l lo w  o r  b u f f  i n  t h e  s o u th .  

The s h a l e  i s  t h i n l y  l a m in a t e d ,  l o c a l l y  i r o n  s t a i n e d ,  and 

v a r i e s  between b e in g  n o n c a lc a r e o u s  and n o n f o s s i l i f e r o u s  t o  

c a l c a r e o u s  and m o d e r a te ly  f o s s i l i f e r o u s . G e n e r a l l y ,  t h e  

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

a r e a .  I t  m easures  5 i n c h e s  i n  s e c t i o n  OPC 657,  n o r t h e r n  

Wagoner County and i n c r e a s e s  to  13 i n c h e s  i n  s e c t i o n  OPC 614, 

Rogers  County. From h e r e  s o u th ,  t h e  s h a l e  i s  nonmarine ,  

n o n f o s s i l i f e r o u s  and n o n c a l c a r e o u s .  Grab samples  t r e a t e d  

f o r  m i c r o f o s s i l s  p roved  to  be b a r r e n .  I n  t h e  more n o r t h e r n  

s e c t i o n s  from OPC 624,  n o r t h e r n  Rogers  County  to  s e c t i o n  OPC 

615,  n o r t h e r n  C r a ig  County,  th e  K in n iso n  s h a l e  i n c r e a s e s  i n  

t h i c k n e s s . T h is  i n c r e a s e  i s  accompanied by a t h i n n i n g  o f  

t h e  o v e r l y i n g  Breezy  H i l l  l im e s to n e  ( s e e  f i g u r e  1) ,  Accom­

pany ing  t h i s  i n c r e a s e  i n  t h i c k n e s s  t h e  l i t h o l o g y  o f  th e  

s h a l e  becomes c a l c a r e o u s  and l imy and l o c a l l y  f o s s i l i f e r o u s .
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The b a s a l  10 in c h e s  o f  th e  s h a l e  in  s e c t i o n  OPC 624, Rogers 

County i s  c a l c a r e o u s  but  n o n f o s s i l i f e r o u s .  At the  next  

l o c a l i t y  n o r t h ,  OPC 216, C r a ig  County,  i t  c o n ta in s  a b a s a l  8- 

inch  m arine  h o r i z o n  c o n t a i n i n g  abundant  Desmoinesia  m u r i c a t i n a . 

The rem ain ing  s h a l e  above t h i s  i n t e r v a l  i s  ba r re n  and e s s e n ­

t i a l l y  n o n c a lc a r e o u s .  In  t h e  n o r th e rnm o s t  s e c t i o n ,  OPC 615,  

C ra ig  County, th e  b a s a l  u n i t  o f  t h e  Kinn ison  s h a l e  i s  a 

6 - 1 / 2 - i n c h  d a r k - g r a y ,  s i l t y ,  a b u n d a n t ly  f o s s i l i f e r o u s  coqu in -  

o id  l im e s to n e  o r  cap rock  which a l s o  c o n ta in s  abundant  wood 

f ragm en ts .  The rem ain ing  s h a l e  s e c t i o n  h e re  i s  composed o f  

a g r a y  to  ye l low  g r a y ,  t h i n l y  lam in a ted  s h a l e  which i s  c a l ­

c a re o u s  and f o s s i l i f e r o u s  i n  t h e  upper  2 fo o t  l e v e l .

The f o s s i l s  c o n ta in e d  i n  th e  m ar ine  p o r t i o n s  o f  th e  

K inn ison  s h a l e  a r e  l i s t e d  below a c c o rd in g  to  th e  l e v e l s  in 

which th ey  o c cu r  ( a f t e r  Howe, 19 56).

Basal  l im e s to n e  (cap r o c k ) ,  K innison  s h a l e  

E ch in o id e a

C r i n o id  colum nals  

Brachiopoda

Derbyia  c r a s s a  (Meek and Hayden, 1858) Waagen
1854 (minor) 

Desmoinesia  m u r i c a t i n a  (Dunbar and Condra,
1932) Hoare (a lmost  e x c l u s i v e l y )  

S p i r i f e r  sp .  ( v e ry  minor)

The u p pe r  c a l c a r e o u s  K inn ison  s h a l e  u n i t
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E ch in o id e a

C r i n o i d  colum nals  

Brach iopoda

C hone tes  g r a n u l i f e r  Owen 

Bryozoa

F e n e s t r e l l l n a  sp .

As t h e  K in n iso n  s h a l e  i s  d e f i n e d  by th e  I r o n  Pos t  

c o a l  a t  i t s  b a se ,  t h e  u n i t  i s  n o t  r e c o g n i z a b l e  a s  such beyond 

t h e  n o r t h e r n  and so u th e rn m o s t  e x t e n s i o n s  o f  t h e  I r o n  Pos t  

c o a l  ( r e s p e c t i v e l y  s e c t i o n s  OPC 615 and OPC 65 7 ) .  In  t h e s e  

a r e a s ,  t h e  I r o n  P os t  c o a l  i s  a b s e n t ,  and t h e  Breezy  H i l l  

l im e s to n e  i s  t h i c k e r  h e r e  t h a n  i n  t h e  o u t c r o p  a r e a  i n  which 

t h e  I r o n  Pos t  c o a l  o c c u r s .

Breezy H i l l  Limestone 

The Breezy  H i l l  l im e s to n e  member was named by P i e r c e  

and C o u r t i e r  (1937, p. 33) from ex po su res  on Breezy H i l l ,  

n e a r  M ulbe r ry ,  Crawford  County,  Kansas.  In  Kansas ,  t h e  l im e ­

s t o n e ,  as d e s c r i b e d ,  l i e s  im m ed ia te ly  below t h e  F o r t  S c o t t  

l im e s to n e .  In  Oklahoma, t h e  to p  o f  t h e  Breezy  H i l l  does no t  

co r re sp o n d  to  t h e  b a se  o f  t h e  F o r t  S c o t t  and i s  everywhere  

s e p a r a t e d  from i t  by 3 t o  4 - 1 / 2  f e e t  o f  E x c e l l o  s h a l e .  I t  

i s  p r o b a b ly  f o r  t h i s  r e a s o n  t h a t  Howe (1956, p. 84) r e f e r s  to
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F i g u r e  4. Exposure  o f  t h e  
B reezy  H i l l  l im e s t o n e ,  show­
in g  i t s  m ass ive  c h a r a c t e r .  
OFC 614, Rogers County

F i g u r e  5. Exposure  o f  t h e  
I r o n  P o s t  c o a l ,  Breezy H i l l  
l im e s t o n e  and E x c e l lo  s h a l e  
and lower  F o r t  S c o t t .  V e r d i ­
g r i s  R iv e r  n e a r  B i rd  Creek ,  
Rogers  County

a #

%
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t h e  MuIky fo rm a t io n  a l l  t h e  beds from t h e  to p  o f  t h e  I r o n  

P o s t  c o a l  to  t h e  top  o f  t h e  Mulky c o a l  i n  Kansas .  T h is  

d i v i s i o n  would have to  be an a r t i f i c i a l  one i n  Oklahoma.

W ith in  t h e  s t u d i e d  o u t c r o p  a r e a ,  t h e  Breezy  H i l l  

l im e s to n e  v a r i e s  i n  t h i c k n e s s  from abou t  3 f e e t  minimum to  

abou t  10 f e e t  maximum. The u n i t  i n c r e a s e s  g r a d u a l l y  to  the  

so u th  from s e c t i o n  OPC 615,  C r a ig  County. From t h i s  l o c a l ­

i t y ,  where t h e  Breezy H i l l  measures  3 f e e t  i n  t h i c k n e s s ,  t h e  

u n i t  a g a i n  i n c r e a s e s  i n  t h i c k n e s s  a c r o s s  t h e  s t a t e  l i n e  in  

Kansas .  The f o s s i l i f e r o u s  p o r t i o n  o f  t h e  K in n iso n  s h a l e  and 

th e  l im e s to n e  u n i t  a t  t h e  C r a ig  County l o c a l i t y  a p p ro x im a te s  

t h e  m ar in e  l im e s to n e  t h i c k n e s s  i n  t h e  Kansas s e c t i o n .

The Breezy H i l l  l im e s t o n e  i s  composed o f  a dense  

b i o c l a s t i c  l im e.  I t  i s  e x t r e m e l y  dense  and m e g a f o s s i l s  do 

n o t  w e a th e r  e a s i l y  from i t .  As a r e s u l t  most o f  t h e  f a u n a l  

components a r e  known from v a r i o u s  l o c a l i t i e s .  The main known 

e lem en ts  a r e  compiled  from v a r i o u s  so u r c e s  (Howe, 1956;

P i e r c e  and C o u r t i e r ,  1937; A le x a n d e r ,  1954) .

Algae

A r c h a e o l i th o p h y l lu m  sp .

F o r a m in i f e r a

F u s u l i n a  e x p e d i t a  A le x and e r
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F u s u l i n a  p lena  A lexander

P t y c h o c l a d l a  sp.

Ech inoderm ata

C r l n o i d  columnals

Brach iopoda

A nc iqu aco n ia  p o r t l o c k i a n a  (Norwood and P r a t t e n ,  1855)
M i lo ra d o v lc h

Composita  sp.

Echinoconchus spp.

L in o p ro d u c tu s  sp.

R e t i c u l a t i s  am er icana  (Dunbar and Condra,  1932) Muir-
Wood and Cooper

Bryozoa

F e n e s t r e l l i n a  sp.

Rhombopora sp .

U n i d e n t i f i e d  bryozoan f ragm en ts

The above m arine  f a u n a l  e le m e n ts  and th e  f a b r i c  o f  

t h e  b i o c l a s t i c  l im e s to n e  u n i t  i n d i c a t e  t h a t  th e  Breezy H i l l  

i s  a n e r i t i c  d e p o s i t .  That  th e  u n i t  was d e p o s i t e d  i n  such 

an  env ironm ent  i s  f u r t h e r  i n d i c a t e d  by t h e  p re sen c e  o f  v a r i ­

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

t i o n  OPC 374, Wagoner County, t h e  top  two f e e t  o f  th e  l im e ­

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

e ls ew h e re  i n  t h e  s t u d i e d  s e c t i o n s .  However, t h e  same l i t h o ­

f a c i e s  i s  d u p l i c a t e d  in  t h e  unsampled s e c t i o n  exposed a t
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B ird  Creek ,  SE% Sec. 13, T. 20 N . , R. 14 E . , Rogers County. 

Southward a t  s e c t i o n  OPC 657,  Wagoner County,  t h e  to p  15 

in c h e s  o f  th e  Breezy H i l l  member i s  a s i l t y ,  r e l a t i v e l y  s o f t ,  

f o s s i l i f e r o u s  l im e s to n e  composed l a r g e l y  o f  u n i d e n t i f i a b l e  

f o s s i l  f ragm en ts .  I n  t h e  i l l u s t r a t e d  Kansas s e c t i o n  ( se e  

f i g u r e  1 ) ,  t h e  m iddle  h a l f  o f  t h e  u n i t  i s  l a r g e l y  an a l g a l  

l im e s t o n e ,  and th e  to p  1 f o o t  o f  t h e  s e c t i o n  i s  a m ic r o ­

co q u in a .  The l im e s to n e  u n i t  i s  o th e r w i s e  u n i fo rm  l i t h o l o g i -  

c a l l y  w i t h i n  t h e  s t u d i e d  a r e a .

E x c e l l o  Sha le

The E x c e l lo  s h a l e  was named by S e a r i g h t  and o t h e r s  

(1953,  p. 2748) and was s u b s e q u e n t ly  d e s c r i b e d  as  a fo rm a t io n  

by S e a r i g h t  (1955, p. 35) .  T h is  u sage  i s  n o t  r e c o g n i z e d  in  

Oklahoma where t h e  u n i t  i s  c o n s i d e r e d  a s  a member o f  t h e  

Senora  fo rm a t io n  (G ov e t t ,  1960).  The E x c e l lo  member i n c l u d e s  

t h e  b l a c k ,  f i s s i l e ,  n o d u l a r  ( p h o s p h a t i c )  s h a l e s  l y in g  between 

t h e  to p  o f  th e  Breezy H i l l  l im e s to n e  and th e  base  o f  t h e  Fo r t  

S c o t t  l im e s to n e .

The s h a l e  i s  i n c o m p l e t e l y  exposed w i t h i n  t h e  a r e a  

s t u d i e d  i n  t h i s  r e p o r t .  T h ic k n e s s e s  v a ry  from a b o u t  3 f e e t  to  

4% f e e t .  The l a r g e r  measurements  were o b t a i n e d  i n  s e c t i o n s  

OPC 374, Wagoner County and OPC 614,  Rogers County where  t h e
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s h a l e  was o b se rv e d  i n  c o n t a c t  w i t h  t h e  F o r t  S c o t t  l im e s to n e .

Northward ,  i n  Kansas ,  t h e  E x c e l lo  c o n t a i n s  t h e  Mulky 

c o a l .  T h is  c o a l  i s  nowhere i n  ev id e n ce  i n  Oklahoma. As t h i s  

s h a l e  u n i t  i n i t i a t e s  a n o th e r  c o a l  c y c l e  n o t  d e v e lo p m e n ta l ly  

p a r t  o f  t h e  I r o n  Pos t  c y c l e ,  t h e  u n i t  was n o t  sampled f o r  

t h i s  r e p o r t .



CHAPTER I I I

T  T? / " ' f n  T  / ^ x t r *
\ . / \ y  ^

S i x  s e c t i o n s  o f  t h e  I r o n  P o s t  c o a l  and a s s o c i a t e d  

s e d im e n ts  were measured and c o l l e c t e d  d u r in g  th e  summers o f  

1959 and 1960. These s e c t i o n s  a r e  l o c a t e d  i n  C r a ig ,  R ogers ,  

and Wagoner C o u n t i e s ,  Oklahoma. They were sampled i n  d e t a i l  

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

a r e  shown i n  f i g u r e  1. The s e c t i o n s  beyond t h e  n o r th e rn m o s t  

and s o u th e rn m o s t  e x t e n s i o n s  o f  t h e  I r o n  P o s t  c o a l  were meas­

u r e d  f o r  c o m p a ra t iv e  pu rp o ses  and t h e s e  a r e  a l s o  f i g u r e d .

The sampled  s e c t i o n s  a r e  l i s t e d  below a c c o r d in g  to  t h e i r  

n o r t h - s o u t h  p o s i t i o n  i n  th e  o u t c r o p  a r e a .

OPC 615:  G u l ly  o f f  main c re e k  e a s t  o f  c o u n ty  ro a d ,  NŴ
NE% Sec. 6 , T. 28 N . , R. 19 E . , C ra ig  County, 
Oklahoma (m o d if ied  a f t e r  Howe, 1956) .

T h ic k n es s  o f  U ni t  
Name o f  U n i t  D e s c r i p t i o n s  inches

Senora  f o r m a t io n
B reezy  H i l l  l im e s to n e  member

L im estone;  ye l low  g r a y ,  compact,
f o s s i l i f e r o u s  36.5

20
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K in n iso n  s h a l e  member
S h a l e ;  y e l l o w - g r a y ,  n o n c a l c a r e o u s , 

n o n - f o s s i l i f e r o u s  i n  b a s a l  36 
i n c h e s ;  c a l c a r e o u s ,  f o s s i l i f ­
e ro us  i n  t h e  top  24 in c h e s  60 .0

Cap rock
Lim es tone ;  medium-gray, s i l t y  

t o  sandy,  f o s s i l i f e r o u s ,  
w i th  woody f rag m e n ts  6 .5

I r o n  P o s t  c o a l
Bi tuminou s ,  b lo c k y 6 .25

Unnamed s h a l e  member
U n de rc lay ;  b l u e - g r a y ,  s i l t y ,

n o n c a lc a re o u s  2 . 0

S h a l e ;  l i g h t  g r a y ,  non­
c a l c a r e o u s ,  non-
f o s s i l i f e r o u s  3.5

OPC 216: Abandoned p i t  on t h e  e a s t  s i d e  o f  coun ty  ro a d ,  
s o u t h  o f  w e s t e r l y  f low ing  c r e e k ,  NŴ  SW% Sec.
22, T. 26 N . , R. 18 E . , C r a ig  County.

Thickness  o f  Uni t  
Name o f  U n i t  D e s c r i p t i o n s  Inches

Senora f o r m a t io n
B reezy  H i l l  l im e s to n e  member 

L im es to n e ,  y e l l o w - g r a y ,  d e n se ,
f o s s i l i f e r o u s  48 .0

K in n iso n  s h a l e  member
Upper s h a l e ;  y e l l o w - g r a y ,

n o n c a l c a r e o u s  1 2 . 0

Lower s h a l e ;  g ra y ,  c a l c a r e o u s ,
f o s s i l i f e r o u s  8 . 0

I r o n  P o s t  c o a l
B i tu m in o u s ,  b locky  13.0

C a n i s t e r ;  l i g h t  g r a y  to  w h i t e ,
s i l t y ,  n o n c a lc a re o u s  1 . 0

Unnamed s h a l e - s a n d s t o n e  member
C l a y - s h a l e ;  g r a y ,  sandy ,

n o n c a lc a re o u s  6 . 0

S a n d s to n e ;  b u f f ,  i r o n - s t a i n e d ,  
v a r i a b l y  c a l c a r e o u s , 
w i th  some f o s s i l  c a s t s  48 .0
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OPC 624: Abandoned s t r i p  p i t  g a in e d  by p r i v a t e  ro ad
s o u th  from co u n ty  ro a d  l e a d in g  west  from Howard, 
Oklahoma, SE% SE% Sec. 3, T. 23 N . , R. 17 E, , 
Rogers  County ,  Oklahoma.

Name o f  U n i t D e s c r ip t i o n s T h ic k n es s  o f  Unit  
i n  Inches

Senora fo r m a t io n
Breezy H i l l  l im e s to n e  member

c o a r s e l y  c r y s t a l l i n e ,  
f o s s i l i f e r o u s  88.5

K in n ison  s h a l e  member
S h a l e ,  g r a y  t o  y e l lo w - g r a y ,

i r o n - s t a i n e d ,  n o n c a lc a re o u s  «2 2 . 0

S h a l e ;  w h i t e  t o  l i g h t  g ra y ,
weakly  c a l c a r e o u s ,  w i th  some 
f o s s i l  c a s t s  9 .5

I r o n  Pos t  c o a l
B i tum inous ,  b lo ck y  15.75

U n de rc lay ;  l i g h t  g r a y ,  s i l t y ,
n o n c a lc a re o u s  2 . 0

Covered unnamed s h a l e  Unknown

OPC 614:  West bank o f  V e r d i g r i s  R i v e r ,  NE% NŴ  NE^ 
Sec .  34, T. 22 N . , R. 15 E . , Rogers  County, 
Oklahoma.

Name o f  U n i t D e s c r i p t i o n s T h ickness  o f  Uni t  
i n  Inches

F o r t  S c o t t  fo rm a t io n
B la c k ja c k  Creek l im e s to n e  36.0

Senora  f o r m a t io n
E x c e l l o  s h a l e  member

S h a le ;  dark  g r a y ,  t h i n l y  l a m in a t e d ,
n o d u l a r  54.0

Breezy H i l l  l im e s to n e  member
Lim es tone ;  y e l lo w - g r a y ,  m ass ive ,

h a r d ,  f o s s i l i f e r o u s  90.0
K in n iso n  s h a l e  member



23

S h a l e ;  d a r k - g r a y ,  t h i n l y
la m i n a t e d ,  n o n - c a l c a r e o u s  
t o  v e r y  weakly  c a l c a r e o u s  
a t  top  13.0

I r o n  P o s t  c o a l
B i tum inous ,  b lo ck y ,  d ense  13.5

Unnamed s h a l e  u n i t
U n d e rc lay ;  b l u e - g r a y ,  m o t t l e d ,

n o n c a l c a r e o u s  1 0 . 0

S h a l e ;  l i g h t - g r a y ,  v e r y  t h i n l y  
l a m in a t e d ,  v e r y  weakly  
c a l c a r e o u s  1 2 . 0

Lim es tone ;  g r a y ,  s i l t y ,  f i n e ­
g r a i n e d ,  n o n f o s s i l i f e r o u s  5 .0  

S h a l e ;  l i g h t  b l u e - g r a y ,  n on ­
c a l c a r e o u s ,  n o n f o s s i l i f ­
e rous  27.0

OPC 374: I n  r o a d  c u t  on new Route  6 6  e a s t  o f  T u l s a ,  w es t  
s i d e  o f  Spunky Creek ,  NE% NE% Sec.  6 , T. 20 N. , 

____________ R. 15 E . , Wagoner County ,  Oklahoma.________________

Name o f  U n i t  D e s c r i p t i o n s  T h ic k n es s  o f  U ni t
i n  Inches

F o r t  S c o t t  f o r m a t io n
B lac k ja c k  l im e s to n e  member 54.0

Senora  fo r m a t io n
E x c e l l o  s h a l e  member

S h a le ;  d a r k - g r a y ,  t h i n l y  l a m i n a t e d ,  
i r o n - s t a i n e d ,  n o d u l a r ,  non- 
f o s s i l i f e r o u s  42 .0

Breezy  H i l l  l im e s to n e  member
L im es to n e ,  a s  below 12.0
S h a le  p a r t i n g ,  as  above 16.0
L im es tone ;  l i g h t - g r a y ,  d e n s e ,  f i n e ­

g r a i n e d ,  h a r d ,  s i l i c e o u s  17.0
L im es to ne ;  l i g h t - g r a y ,  f o s s i l i f e r o u s  91.0

K in n iso n  s h a l e  member
S h a l e ;  l i g h t  b l u e - g r a y ,  v e r y  weakly

c a l c a r e o u s  7.0
I r o n  P o s t  c o a l

B i tum inous ,  b lo ck y  13.5
Unnamed s h a l e  member
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U n d erc lay ;  b l u e - g r a y ,  non­
c a l c a r e o u s  2 . 0

S h a le ;  b l u e - g r a y ,  s l i g h t l y  
c a l c a r e o u s  t o  non­
c a l c a r e o u s ,  non- 
f o s s i l i f e r o u s  84.0

OPC 657: L o c a t io n  1 .2  m i l e s  e a s t  o f  Wagoner-TuI s a  County 
l i n e  on e x t e n s i o n  o f  2 1 s t  S t r e e t ,  SW% SW^ SWi 
Sec.  8 , T. 19 N . , R. 15 E . , Wagoner County,
Oklahoma.

T h ickness  o f  U ni t
Name o f  U n i t  D e s c r i p t i o n s i n  Inches

Senora  fo r m a t io n
Breezy  H i l l  l im e s to n e  member

L im es tone ,  g r a y - y e l l o w ,  medium
compact ,  f o s s i l i f e r o u s 127. 5

K in n iso n  s h a l e  member ?
S h a l e ;  y e l l o w - g r a y  t o  brown.

n o n c a l c a r e o u s 5 .0
I r o n  P o s t  c o a l

C oa ly  s h a l e ;  brown, non­
c a l c a r e o u s ,  s o f t 3.0

C o a l ;  b i tu m in o u s ,  b lo ck y 6 . 0

Unnamed s h a l e  member
U n d e rc lay ;  y e l l o w - g r a y ,  i r o n

s t a i n e d ,  n o n c a l c a r e o u s 2 . 0

S h a le ;  y e l l o w - g r a y  to  b lu e
g r a y ,  t h i n l y  l a m in a te d ,
n o n c a l c a r e o u s ,  non-
f o s s i l i f e r o u s 84.0

Covered i n t e r v a l

The segment samples  t a k e n  from t h e  above s e c t i o n s  

a r e  l i s t e d  below. They a r e  a r r a n g e d  i n  s t r a t i g r a p h i e  o r d e r ,  

and l a b e l e d  A, B, C, e t c . ,  from t h e  b a s a l  sample upwards.
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OPC 615 E

OPC 615 D

OPC 615 C

OPC 615 5

OPC 615 A

Sample Number

OPC 216 I

OPC 216 H

OPC 216 G

OPC 216 F

OPC 216 E

OPC 216 D

OPC 216 C

OPC 216 B

OPC 216 A

Sample! Number

OPC 624 K

OPC 624 J

OPC 615, C ra ig  County, Oklahoma

L i t h o l o g y  T h ickness  and P o s i t i o n

c o a l  1 " (0 - 1 " below top)

c o a l  2" (1 -3"  below top )

c o a l  2" (3 -5"  below top)

u n d e r c l a y

^  O / / .  M / I  1   1 \
^  - T  \ L f C L ^ a C L l .  C U d i . ^

2 " (0 - 2 " below c o a l )

OPC 216, C ra ig  County ,  Oklahoma

L i th o lo g y T h ick n ess  and P o s i t i o n

Roof s h a l e 2 " (0 - 2 " above c o a l )

c o a l 1 " (0 - 1 " below top )

c o a l 2 " (1-3" below top)

c o a l 2 " (3 -5" below top)

c o a l 2 " (5 -7" below top )

c o a l 2 " (7-9" below top )

c o a l 2 " ( 2 " b a s a l  c o a l )

g a n i s t e r 1 " (0 - 1 " below c o a l )

u n d e r c l a y 3" (1-4" below c o a l )

OPC 624,  Rogers County ,  Oklahoma

L i th o lo g y  T h ickness  and P o s i t i o n

s h a l e  2 " (0 - 2 " above c o a l )

c o a l  1 " (0 - 1 " below top )
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OPC 624 I c o a l 2 " (1 -3 "  below top)

OPC 624 H c o a l 2 ” (3 -5 "  below top)

OPC 624 G c o a l 2 " (5 -7 "  below top )

OPC 624 F c o a l 2 " (7 -9 "  below to p )

OPC 624 E c o a l 2 " (9 -11"  below top)

OPC 624 D c o a l 2 " (11 -13"  below top)

OPC 624 C c o a l 2 " (13-15"  below top)

OPC 624 B c o a l 3 /4" ( b a s a l  3 /4"  c o a l )

OPC 624 A u n d e r c l a y 2 " (0 - 2 " below c o a l )

OPC 614, Rogers  County ,  Oklahoma

Sample Number L i th o l o g y T h ic k n es s  and P o s i t i o n

OPC 614 L s h a l e 2 " (0 - 2 " above c o a l )

OPC 614 K c o a l 1 " (0 - 1 " below top)

OPC 614 J c o a l IV ' ( 1 - 2 %" below top)

OPC 614 I c o a l I V (2%-4" below top)

OPC 614 H c o a l I V (4-5%" below top)

OPC 614 G c o a l I V (5%-7" below top)

OPC 614 F c o a l I V (7-8%" below top)

OPC 614 E c o a l I V ( 8 %-1 0 " below top)

OPC 614 D c o a l I V ( 1 0 - 1 1 %" below top)

OPC 614 C c o a l I V (11%-13" below top)

OPC 614 B c o a l I V ( b a s a l  1 %" c o a l )

OPC 614 A u n d e r c l a y 2 " ( 0 - 2 " below c o a l )
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OPC 374, Wagoner C ounty ,  Oklahoma

D e s c r i p t i o n s  T h ick ness  and P o s i t i o n

OPC 374 I s h a l e 2 " (0 - 2 " above c o a l )

OPC 374 H c o a l 1 " ( 0 - 1 " below top )

OPC 374 G c o a l 2 " (1 -3"  below to p )

OPC Y __ *1
C VJ-J ucxow Lopy

OPC 374 E c o a l 2 " (5 -7"  below to p )

OPC 374 D c o a l 2 " (7 -9"  below to p )

OPC 374 C c o a l 2 " (9-11"  below to p )

OPC 374 B c o a l 2 " ( b a s a l  2 " c o a l )

OPC 374 A u n d e r c l a y 2 " (0 - 2 " below c o a l )

OPC 657, Wagoner County ,  Oklahoma

Sample Number D e s c r i p t i o n s T h ick nes s  and P o s i t i o n

OPC 657 H c o a l y  s h a l e 2 " ( 0 - 2 " above c o a l )

OPC 657 G s i l t y  c o a l 1" ( 0 - 1 " below to p )

OPC 657 F s i l t y  c o a l 1 %” ( 1 - 2 %" below top)

OPC 657 E c o a l 2 " (2%-4%" below to p )

OPC 657 D c o a l 2 " (4%-6%" below to p )

OPC 657 C c o a l 2 " ( 6 %-8 %" below to p )

OPC 657 B c o a l 3/4 " ( b a s a l  3 /4 "  c o a l )

OPC 657 A u n d e r c l a y 2 " ( 0 - 2 " below c o a l )



CHAPTER IV 

û r t i n r i j i  r i u i r A r u v i i U W  a w u  ü i u u x  l a u M M i Q u L b  

P r e p a r a t i o n

L a b o r a to r y  methods u se d  i n  t h i s  s t u d y  a r e  t h o s e ,  

w i th  minor v a r i a t i o n s ,  o u t l i n e d  by Wilson  (1959a) .  Each 

sample  was f i n e l y  c ru s h e d ,  mixed th o r o u g h ly ,  and a 1 0 -gram 

p o r t i o n  p l a c e d  i n  a p o l y e t h y l e n e  b eaker  f o r  a c i d  t r e a t m e n t .  

C a rbo n a te  se d im e n ts  were f i r s t  t r e a t e d  f o r  6  h o u r s  w i th  

d i l u t e  (207.) h y d r o c h l o r i c  a c i d ,  washed and r e t u r n e d  to  t h e  

b e a k e r .  The m a t e r i a l  was th e n  covered  w i th  52 p e r c e n t  

h y d r o f l u o r i c  (HF) a c i d  f o r  12 h o u r s .  The sample was washed 

i n  d i s t i l l e d  w a te r  t o  remove t h e  a c i d  and then  mixed w i th  an 

e q u a l  volume o f  powdered p o tas s iu m  c h l o r a t e  (KCIO3 ) and 

co v e red  w i th  c o n c e n t r a t e d  n i t r i c  a c i d  (HNO3 ) .  A f t e r  t h e  

i n i t i a l  v ig o r o u s  r e a c t i o n  had c e a se d ,  a d d i t i o n a l  n i t r i c  a c i d  

was added t o  t h e  m ix t u r e  which was th e n  a l lo w ed  to  s t a n d  fo r  

15 t o  19 h o u r s .  The r e s i d u e s  were a g a i n  washed w i th  a d i s ­

t i l l e d  w a te r  to  remove t h e  a c i d  and t r e a t e d  w i th  a s a t u r a t e d

28
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s o l u t i o n  o f  p o ta s s iu m  c a r b o n a t e  (K2 CO3 ) f o r  10 to  14 m inu tes .  

The s o l u t i o n  was th en  d i l u t e d  w i t h  d i s t i l l e d  w a te r  and 

washed and c e n t r i f u g e d  u n t i l  t h e  w a t e r  was c l e a r .

S h a le s  and u n d e rc l a y s  were t r e a t e d  s i m i l a r l y  ex cep t  

t h a t  a d d i t i o n a l  h y d r o f l u o r i c  a c i d  was p e r i o d i c a l l y  added,  and 

t h a t  t h e  sample  was a l low ed  to  s t a n d  lo n g e r  to  a i d  i n  the  

d i s s o l u t i o n  o f  s i l i c i c  m in e r a l s .

The s t o r e d  r e s i d u e  was mixed i n  th e  p r e p a r a t i o n  

b o t t l e s  and a p o r t i o n  withdrawn by d ro p p e r  was p la c e d  i n  a 

w a t c h - g l a s s  and s t a i n e d  w i th  S a f f r a n i n e  0, F u r t h e r  p r o c e s s ­

ing  p roceeded  by t h e  methods o u t l i n e d  by Wilson (1959b). A 

t o t a l  o f  432 m i c r o s l i d e s  (n o rm al ly  8  f o r  each sample) was 

p re p a re d  from th e  r e s i d u e s  i n  t h i s  manner.

Study P roced u re

The p r e p a r e d  s l i d e s  were s t u d i e d  w i th  t h e  a i d  o f  an 

American O p t i c a l  M i c r o s t a r  compound m ic rosco p e ,  w i th  lOX W.F. 

o c u l a r s ,  and lOX, 43X and 97X o b j e c t i v e s .  Each s l i d e  was 

t r a v e r s e d  s y s t e m a t i c a l l y .  Each f o s s i l  t o  be photographed  

was r i n g e d  w i th  g l a s s  marking in k .  N o t a t i o n s  o f  specimens so 

marked i n c l u d e  sample  number, s l i d e  number and r i n g  number. 

For  example , OPC 624D-1-2,  r e f e r s  t o  sample  624 i n  t h e  O kla ­

homa P a l y n o l o g i c a l  C o l l e c t i o n s ,  l e v e l  D o f  th e  sample
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l o c a l i t y ,  s l i d e  number 1  o f  th e  p r e p a r a t i o n ,  r i n g  2  o f  th e  

s l i d e .  The s e l e c t e d  specimens were p ho tog raphed  w i th  a 

Z e i s s  Pho tom icroscope ,  u s i n g  Adox KB-14 f i lm .

A f t e r  specimens had been pho tographed  and th e  p r i n t s  

mounted on c a rd s  and i d e n t i f i e d ,  assem blage  c o u n ts  were made. 

A l l  s l i d e s  p re p a re d  f o r  each sample l e v e l  were employed in  

t h e  c oun t  to  d im in i sh  t h e  p o s s i b i l i t y  of  i n a d v e r t e n t  sam pling  

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

s p e c i e s  p r e s e n t  i n  each sample l e v e l  were made and t h e  r e ­

s u l t s  were  p l o t t e d  as  h i s t o g r a m s .

S t a t i s t i c a l  L im i t a t i o n s

As i n d i c a t e d  p r e v i o u s l y ,  th e  s t a t i s t i c s  employed i n  

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

h i s t o g r a m  form. What may be r e g a r d e d  by some as  more s o p h i s ­

t i c a t e d  s t a t i s t i c a l  a n a l y s e s  (Chi sq u a re  t e s t s ,  e t c . )  a r e  no t  

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

b i o l o g i c a l  r e a s o n s  and f o r  r e s t r i c t i o n s  imposed by th e  

s t a t i s t i c a l  methods a v a i l a b l e  f o r  u s e .

S t a t i s t i c a l  methods a r e  u s e f u l  ( i n  problems such as  

t h e  c u r r e n t  one) o n ly  to  th e  e x t e n t  to  which t h e  b i o l o g i c a l  

a s su m p t io n s  upon which th e  methods a r e  based a r e  v a l i d .  Un­

f o r t u n a t e l y ,  b i o l o g i c a l  f a c t o r s  in v o lv e d  i n  coal-swamp
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development a r e  o n l y  p a r t i a l l y  known and most c e r t a i n l y  

v a lu e s  c ou ld  n o t  be a s s i g n e d  t o  them. S i m i l a r l y ,  i t  would 

be a lm ost  i m p o s s i b l e ,  a t  t h i s  s t a g e ,  to  a l l o w  f o r  t h e  e f f e c t s  

o f  t h e s e  b i o l o g i c a l  v a r i a b l e s  i n  a s t a t i s t i c a l  model.  In  a 

r e c e n t  paper  Gray and Guennel (1961) have  a t t e m p t e d  to  e s t a b ­

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

d a t a  o b t a i n e d  from c o a l  beds.  The a u t h o r s  assumed t h a t  s p o r e  

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

bo l i c a l  f a c t o r s .  Most d e c i d e d l y  t h i s  i s  n o t  t r u e ,  and u n ­

q u a l i f i e d  random ness ,  s i n c e  i t  s t a t i s t i c a l l y  i m p l i e s  u n b ia s e d  

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

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

community ( se e  Simpson and Roe, 1951) .  T h is  i s  d e m o n s t r a te d  

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

S p e c i f i c a l l y ,  t h e  b i o l o g i c a l - p h y s i c a l  system o f  th e  

coal-swamp community i s  such t h a t  one c an n o t  assume t r u e  

randomness i n  s p o r e  d i s p e r s a l .  In  t h i s  s e n s e ,  a t t e m p t s  a t  

random s t a t i s t i c s  e v a l u a t i o n  d e v e lo p s  i n t o  no more than  p r e ­

c i s e  e x p r e s s io n s  o f  p r e v i o u s ,  n a t u r a l l y  sampled ( i . e .  b i a s e d )  

p o p u l a t i o n s  o f  t h e  coal-swamp p l a n t  community. The d e v e l o p ­

ment and c o m p o s i t io n  o f  t h e  community was, i n  any g iv e n  t im e 

i n t e r v a l ,  depend en t  upon and d e v e lop ed  r e s p o n s i v e l y  to  v a r i ­

ous e n v i ro n m en ta l  f a c t o r s .  I n h e r e n t  b i a s  i n  s p o re  d i s p e r s a l
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i s  t h e r e f o r e  p r e d i c a t e d  to  e n v i ro n m en ta l  c o n d i t i o n s ,  t h e  

s t r u c t u r e  o f  th e  p l a n t  community and v a r i o u s  f a c t o r s  a f f e c t ­

in g  p r e s e r v a t i o n  o f  th e  s p o r e s  th em se lv e s .  For t h i s  r e a s o n  

t h e  p r e s e n t a t i o n  method employed i n  t h i s  paper  av o id s  th e  

u s e  o f  more d e t a i l e d  s t a t i s t i c a l  models. Such a t r e a t m e n t  

o f  s u c c e s s i o n a l  phenomena must  n e c e s s a r i l y  w a i t  u n t i l  a more 

co m p le te  u n d e r s t a n d in g  o f  t h e  P e n n sy lv a n ia n  f l o r a  i s  a v a i l a b l e .



CHAPTER V 

PALEONTOLOGY 

I n t r o d u c t i o n

The s p o r e s  and p o l l e n  o f  t h e  u n d e r c l a y s ,  I r o n  Pos t  

c o a l  and r o o f  s h a l e s  c o n s i s t  o f  75 s p e c i e s  which a r e  a s s i g n e d  

to  26 p r e v i o u s l y  d e s c r i b e d  g e n e ra .  Of t h i s  a ssem blage ,  17 

s p e c i e s  and one genus a r e  c o n s i d e r e d  new a l th o u g h  th e y  a r e  

n o t  h e r e  g iv e n  new names.

F o s s i l  p r e s e r v a t i o n  d i f f e r s  th ro u g h o u t  th e  s i x  s e c ­

t i o n s  c o l l e c t e d  s e g m e n ta l l y  w i t h i n  t h e  o u tc ro p  a r e a .  F o s s i l  

p r e s e r v a t i o n  i s  poor to  e x c e l l e n t ,  depending  l a r g e l y  upon th e  

l o c a t i o n  o f  t h e  sample w i t h i n  t h e  s e c t i o n .  Spores r e c o v e r e d  

from u n d e r c l a y s  e x h i b i t  f a i r  to  poor p r e s e r v a t i o n .  This  

l e v e l  i s  b a r r e n  a t  p l a c e s ,  as  i n  s e c t i o n  OPC 6  57, Wagoner 

County. The b e s t  sp o re  p r e s e r v a t i o n  i n  th e  u n d e r c l a y  i s  in  

s e c t i o n s  l o c a t e d  i n  t h e  g e o g ra p h ic  c e n t e r  o f  th e  o u tc ro p  a re a ,  

and th e  p o o r e s t  i s  found i n  th o s e  s e c t i o n s  l o c a t e d  i n  th e  

n o r t h e r n  and s o u th e r n  l i m i t s  o f  th e  s t u d i e d  a r e a .  F o s s i l s
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r e c o v e r e d  from th e  c o a l  i n t e r v a l s  n o rm a l ly  show e x c e l l e n t  

p r e s e r v a t i o n  e x ce p t  f o r  t h o s e  o b t a in e d  i n  th e  upper  l e v e l s  

o f  t h e  sou th e rnm os t  l o c a l i t y  (OPC 657, Wagoner County) .

Roof s h a l e s  y i e l d  m i c r o f o s s i l s  e x h i b i t i n g  good p r e s e r v a t i o n  

e x ce p t  i n  t h e  so u the rn m o s t  s e c t i o n  where th e  sp o re s  a r e  

w e a th e re d .  In  t h e  rem a in in g  s e c t i o n s ,  w e a th e r in g  i s  minor 

and on ly  l o c a l l y  e n c o u n te re d .

The s y s t e m a t i c  taxonomy used  i n  t h i s  paper  i s  i n ­

tended  to  be c o n s e r v a t i v e  and u s e s  as  a g u id e  t h e  r e s u l t s  o f  

P o t o n i e ' a n d  Kremp (1954, 1955) ,  and as  emended by Poton ie ' '  

(1956, 1958 and 1960) and p a r t i a l l y  emended by Bhardwaj

(1955) .  The a r ran g em en t  o f  t a x a  i n  t h e s e  sys tems i s  a r t i ­

f i c i a l  because  th e  p l a n t  a f f i n i t i e s  and t h e  p h y lo g e n ie s  o f  

t h e  sp o re s  and p o l l e n  a r e  l a r g e l y  unknown. T h is  i s  p a r t i c ­

u l a r l y  t r u e  f o r  t h e  P a le o z o ic  forms.  G e n e r a l l y  a r t i f i c i a l  

sys tem s o f  c l a s s i f i c a t i o n  a t t e m p t  to  a s s i g n  forms w i th  s i m i ­

l a r  m o rp h o lo g ic a l  s t r u c t u r e  t o  form g e n e r i c  groups r e g a r d ­

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

Most w orkers  a g re e  t h a t  shape ,  g e rm in a l  s t r u c t u r e ,  

and w a l l  s t r u c t u r e  a r e  f e a t u r e s  most u s e f u l  i n  d e f i n i n g  

g e n e r a .  S iz e  and o rn a m e n ta t io n  a r e  o f t e n  im p o r ta n t  o n ly  a t  

t h e  s p e c i f i c  l e v e l .  The d i f f i c u l t y  one e n c o u n te r s  w i th  t h e  

c l a s s i f i c a t i o n  o f  P o t o n i e ' a n d  Kremp and th e  emendation by
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Potonie^ i s  t h a t  many o f  t h e s e  f e a t u r e s  a r e  g r a d a t i o n a l  and 

t h a t  t h e y  have  been u se d  upon o c c a s i o n  to  d e f i n e  g e n e r a .  In 

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

a s  a r e s u l t ,  taxonomic a s s ig n m e n ts  a r e  o f t e n  dependent  upon 

word u s e  o r  u n d e r s t a n d i n g  o f  t h e  i n d i v i d u a l  w orker .  For  

example ,  i t  i s  o f t e n  d i f f i c u l t  t o  d e c id e  from th e  l i t e r a t u r e  

when a s p in e  c e a s e s  to  be a s p i n e  and becomes an a p i c u l a  or  

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

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

m i c r o r e t i c u l a e , f o v e a t i  o r  p u n c ta e .  A l l  o f  t h e s e  t e rm s ,  

however, s e r v e  a s  a d j e c t i v a l  p r e f i x e s  to  g e n e r i c  names and 

s p e c i f i c  r e f e r e n c e s  t o  t h e s e  g e n e r a  do n o t  always o f f e r  a 

c l e a r - c u t  d e c i s i o n .  More i m p o r t a n t l y ,  t h e s e  a s s ig n m e n t s  do 

n o t  s u f f i c i e n t l y  g u a r a n t e e  e q u a t in g  g e n e t i c a l l y  s i g n i f i c a n t  

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

The aim o f  c l a s s i f i c a t i o n  i s  to  a r r i v e  a t  a n e a r ­

n a t u r a l  g ro u p in g .  However, by c o n s i d e r i n g  d e t a i l s  o f  o n ly  

s p e c i f i c  im p o r tan c e ,  t h e r e  a p p e a r s  to  be l e s s  chance  o f  

ac c o m p l i sh in g  t h i s .  For t h i s  r e a s o n  th e  taxonomy employed 

h e r e  i s  c o n s e r v a t i v e  and o n ly  concedes  t o  th o s e  emendat ions  

a p p e a r in g  d i s t i n c t i v e  and s u f f i c i e n t l y  w e l l  d e f i n e d .
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SPORAE DISPERSAE 

D i v i s i o n  TRILETES (R e insch ,  1881) emend. Potonie" and Kremp,

1954

S u b d i v i s i o n  A z o n o t r i l e t e s  Luber ,  1935

S e r i e s  L a e v i g a t i  (Bennie  and K id s to n ,  1886) 

emend. P o t o n i e ' a n d  Kremp, 1954

Genus PUNCTATISPORITES ( Ib rah im ,  1932) emend.

S ., W. , and B. , 1944 

Genotype:  P u n c t a t i s p o r i t e s  p u n c ta tu s  ( Ib rah im ,  1932), 

Ib rah im ,  1933

1932 S p o r o n i t e s  p u n c t a t u s  Ib rah im ,  i n  P o t . ,  I b r .  

and Loose,  Neues J a h rb u ch ,  Abt . B, v o l .  67, 

p. 448, p i .  15, f i g .  18

1933 P u n c t a t i - s p o r i t e s  p u n c ta tu s  ( Ib rah im ,  1932) 

I b r . ,  Sporenformen des A e g i r - h o r i z o n t s , p. 21, 

p i .  2 , f i g .  18

P o to n ie '  and Kremp (1955) r e v i s e d  th e  genus P u n c t a t i ­

s p o r i t e s  by r e s t r i c t i n g  to  i t  t h o s e  s p h e r i c a l  s p e c i e s  p o s ­

s e s s i n g  g r a n u l a r ,  p u n c t a t e  o r  i n f r a g r a n u l a r  o rn a m e n ta t io n .  

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

genus b u t  h a v in g  s h o r t  b l u n t  s p i n e s  o r  a p i c u l a e  a r e  summarily 

a s s i g n e d  t o  t h e  genus A p i c u l a t i s p o r i t e s . The emendat ion  o f
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t h e  genus on t h i s  b a s i s  i s  n o t  fo l lo w ed  h e r e  because  th e  

c r i t e r i a  a r e  c o n s id e r e d  minor and would,  i n  a d d i t i o n ,  s u f f e r  

i n  i n t e r p r e t a t i o n  from worker to  w orke r .  For example, some 

forms i n  which p u n c tae  a r e  f i n e  and c l o s e - s e t  may appea r  

g r a n u l a r  and even a p i c u l a r .  As an i l l u s t r a t i o n ,  i t  can be 

n o t e d  t h a t  P. t r i a n g u l a r i s  i s  d e f i n e d  by Kosanke (1950) as  

be ing  d i s t i n c t l y  to  i n d i s t i n c t l y  p u n c t a t e ,  y e t  P o t o n i e ' a n d  

Kremp (1955, p. 81) r e f e r  t h e  form to  A p i c u l a t i s p o r i t e s . 

A l though  t h e  e x i s t i n g  c l a s s i f i c a t i o n  i s  im p e r f e c t ,  i t  i s  

r e c o g n i z e d  t h a t  t h e  forms a s s i g n e d  to  t h e  genus P u n c t a t i s p o r ­

i t e s  i n  t h e  f o l lo w in g  s e c t i o n  p o s s e s s  w id e ly  v a r i a b l e  o r n a ­

m e n t a t i o n  and p r o b a b ly  do n o t  r e p r e s e n t  a n a t u r a l  group .  The 

r e l a t i v e  im p o r tan c e  o f  t h e s e  d i f f e r e n c e s ,  however, must s t i l l  

be s u b s t a n t i a t e d  by a d d i t i o n a l  d a t a  b e f o r e  a more m ean ing fu l  

emendat ion  can be made.

PUNCTATISPORITES DENTATUS Wilson and H o f f m e i s t e r ,  1956

P l a t e  1, f i g .  5 

Specimens r e f e r r e d  t o  P. d e n t a t u s  a r e  r a r e  i n  the  

assem blage  c o u n ts  o f  th e  I r o n  P o s t  c o a l .  I t  does n o t  amount 

t o  more t h a n  1 .5  p e r c e n t  o f  t h e  t o t a l  assem blage  in  any l e v e l  

where e n c o u n te re d .  The s p e c i e s  i s  most abundant  n e a r  the  

ba se  o f  s e c t i o n s  OPC 216, C ra ig  County and OPC 614, Rogers
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County and c o n t i n u e s  i n  t h e  a ssem blage  co u n ts  th rou g h o u t  t h e  

m idd le  o f  t h i s  s e c t i o n .  The s p e c i e s  i s  a b s e n t  i n  OPC 657, 

Wagoner County, i n  t h e  extreme s o u t h e r n  l i m i t  o f  t h e  o u tc ro p  

a r e a .  S c a t t e r e d  r a r e  specimens o ccu r  i n  t h e  rem a in in g  s e c ­

t i o n s  r e g i s t e r i n g  as  f r a c t i o n s  o f  a p e r c e n t  i n  th e  t o t a l  

a ssem blage  c o u n t s .  These a r e  c o n c e n t r a t e d  m o s t ly  i n  th e  

m idd le  and u pp e r  p o r t i o n s  o f  t h e  c o a l .  A l l  o f  th e  specimens 

r e f e r r e d  t o  t h i s  s p e c i e s  i n  t h e  I r o n  P o s t  c o a l  p o s s e s s  f i n e  

s h o r t  (0 .5  by 1 o r  2 .0  m ic ro n s )  s p i n e s .

D e sc r ib e d  from th e  Croweburg c o a l  o f  Oklahoma by 

Wilson and H o f f m e i s t e r  (1956) ,  t h e  s p e c i e s  has  a l s o  been r e ­

p o r t e d  from t h e  Secor  (H ig g in s ,  1960) and Rowe (Davis ,  1961) 

c o a l s  o f  t h e  same s t a t e .  To d a te  i t  has  n o t  been r e p o r t e d  

from o u t s i d e  th e  U n i ted  S t a t e s .

F ig u r e d  specim en:  S l i d e  No. OPC 6 2 4 J - 8 - 4 ,  Rogers

County.

PUNCTATISPORITES LATIGRANIFER (Loose,  1932)

S . ,  W., and B . , 1944 

P l a t e  1, f i g .  1 

1932 S p o r o n i t e s  l a t i g r a n i f e r  Loose, i n  Po t .  I b r .  

and Loose, Neues Ja h rb u c h ,  Abt. B, v o l .  67, 

p. 452, p i .  19, f i g .  54
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1934 G r a n u l a t l - s p o r l t e s  l a t i g r a n i f e r  (Loose,  1932) 

Loose,  I n s t ,  P a l a o b o t .  A r b . , v o l .  4, no. 3, 

p. 147

1944 P u n c t a t i - s p o r i t e s  l a t i g r a n i f e r  (Loose, 1932)

S . ,  W., and B . , I l l i n o i s  Geol . Survey,  Kept.

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

e lem ent  i n  t h e  s p o r e  a ssem blages  o f  t h e  I r o n  Pos t  c o a l .  I t  

o c c u r s  most a b u n d a n t ly  ( to  6 p e r c e n t  o f  t h e  t o t a l  a s sem blage)  

i n  t h e  b a s a l  3 in c h e s  o f  c o a l  i n  f i v e  o f  t h e  s e c t i o n s  sampled. 

P e rc e n ta g e  v a l u e s  g e n e r a l l y  d e c r e a s e  u p - s e c t i o n .  I t  i s  most 

abundant  and p e r s i s t e n t  i n  s e c t i o n s  i n  t h e  n o r t h e r n  p o r t i o n  

o f  th e  s t u d i e d  a r e a ,  e s p e c i a l l y  i n  OPC 216, C ra ig  County,  and 

becomes l e s s  common th ro u g h o u t  t h e  s e c t i o n s  sou thw ard ,  e v e n ­

t u a l l y  becoming a b s e n t  i n  t h e  so u th e rn m o s t  sampled s e c t i o n  

OPC 657, Wagoner County. The p e r c e n t a g e  d i s t r i b u t i o n  o f  th e  

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

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

c o a l  swamp community. The p l a n t  e v i d e n t l y  remained r a r e  and 

a v a r i o u s l y  s u c c e s s f u l  minor v e g e t a t i o n a l  component o f  th e  

swamp p l a n t  community.

The specim ens r e f e r r e d  to  t h i s  s p e c i e s  from th e  I ro n  

Pos t  c o a l  a l l  p o s s e s s  c l o s e - s e t ,  f i n e  s p i n e s ,  none o f  which
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exceeds  1 .5  m icrons  i n  l e n g t h .  Under low power,  t h e s e  

s p i n e s  a p p e a r  as  p i t s  o r  as  f i n e  g r a n u l e s .

The s p e c i e s  h as  been r e p o r t e d  from t h e  McLeansboro 

g roup  o f  I l l i n o i s  (Kosanke, 1950) which a c c o rd in g  t o  th e  

p r e s e n t  sys tem o f  s t r a t i g r a p h i e  n om en c la tu re  f o r  t h e  s t a t e  

(Kosanke e t  a l . , 1960) now in c l u d e s  t h e  u pper  p o r t i o n  o f  t h e  

Kewanee group and t h e  McLeansboro g roup .  I t  ha s  a l s o  been 

r e p o r t e d  by Schemel (1951) from th e  M ys t ic  c o a l  o f  Iowa. The 

s p e c i e s  has  a l s o  been r e c o r d e d  from th e  Croweburg (Wilson and 

H o f f m e i s t e r ,  1956) ,  Rowe (Davis ,  1961) and Secor  (C la rk e ,  

1961) c o a l s  o f  Oklahoma. P o to n ie '  and Kremp (1955) r e p o r t  

t h e  s p e c i e s  from t h e  u p p e r  W es tp h a l ian  B h o r i z o n  o f  t h e  Ruhr 

b a s i n  o f  Germany, and Imgrund (1960) l i s t s  t h e  s p e c i e s  in  

t h e  m i c r o f l o r a  o f  t h e  lower  r e d  beds ( S te p h a n ia n )  o f  t h e  

K a ip in g  b a s i n  o f  Ch ina .

F ig u re d  spec im en :  S l i d e  No. OPC 624D-3-2 ,  Rogers

County.

PUNCTATISPORITES MUNDUS Kosanke,  1950 

P l a t e  1, f i g .  2 

P u n c t a t i s p o r i t e s  mundus i s  r a r e  i n  t h e  I r o n  Pos t  

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

ous l e v e l s  i n  t h e  6  s e c t i o n s  examined and a t  most p l a c e s  a t
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v a lu e s  o f  l e s s  t h a n  1 p e r c e n t  o f  t h e  t o t a l  a s se m b la g e .  I t  

i s  most abundan t  ( 1 .5  p e r c e n t )  i n  th e  b a s a l  1 in ch  c o a l  l e v e l  

i n  s e c t i o n  OPC 614 B, Rogers  County. The s p e c i e s  o c c u rs  too 

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

Kosanke (1950) r e p o r t s  t h e  s p e c i e s  from th e  upper  

p a r t  o f  t h e  McLeansboro group o f  I l l i n o i s  and Guennel  (1958) 

r e c o r d s  t h e  s p e c i e s  from t h e  upper  P o t t s v i l l e  o f  In d i a n a .

The form has  n o t  been r e p o r t e d  to  d a t e  from th e  Penn sy lvan ian  

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

t i f i e d  as  P. p u n c t a t u s  by A lp e rn  (1958) from th e  S te p h an ian  

o f  F ra n ce .  T h is  s p e c i e s ,  from th e  d e s c r i p t i o n  and i l l u s ­

t r a t i o n ,  a p p e a r s  t o  be more s i m i l a r  to  P. mundus.

F ig u re d  spec im en :  S l i d e  No. OPC 374F-3-1 ,  Wagoner

County.

PUNCTATISPORITES OBLIQUUS Kosanke,  1950 

P l a t e  1, f i g .  3 

Specimens o f  P. o b l iq u u s  a r e  f a i r l y  common th r o u g h ­

o u t  a l l  l e v e l s  o f  t h e  I r o n  Pos t  c o a l .  I t  may compose 20 

p e r c e n t  o f  th e  t o t a l  a ssem blage  count  i n  some l e v e l s .  In 

t h e  f o s s i l i f e r o u s  u n d e r c l a y s ,  i t  may v a ry  from 1 0  t o  s l i g h t l y  

over  1 p e r c e n t  o f  t h e  a ssem blage  depending  upon l o c a l i t y .  In 

t h i s  l e v e l ,  P. o b l iq u u s  i s  most common i n  t h e  ex trem e no r thern
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and s o u t h e r n  s e c t i o n s  o f  t h e  o u t c r o p  a r e a .  G e n e r a l l y ,  

l a r g e r  p e r c e n t a g e  v a lu e s  f o r  th e  s p e c i e s  o ccu r  i n  th e  m iddle  

o f  t h e  c o a l  seam i n  a l l  o f  t h e  6 s e c t i o n s  examined. From 

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

lower v a l u e s  toward t h e  top  and base  o f  th e  c o a l .  F o s s i l i f ­

e ro us  r o o t  s h a l e s  n o rm a l ly  show a modest  to  obvious p e r c e n t ­

age  i n c r e a s e  o f  t h e  s p e c i e s  over  t h e  n e x t  lo w e s t ,  or  top  

c o a l ,  sample .  The h i g h e r  v a l u e s  o f  t h e  s p e c i e s  be ing  co n ­

c e n t r a t e d  i n  m i d - s e c t i o n  i n d i c a t e s  t h a t  t h e  p a r e n t  p l a n t  was 

more f a v o re d  by t h e  e n v i ro n m e n ta l  f a c t o r s  o p e r a t i v e  a t  the  

t im e  o f  maximum swamp development  and p o s s i b l e  p l a n t  v a r i e t y  

(Smith ,  1961) ,  and l e s s  a d a p te d  to  c o n d i t i o n s  which e x i s t e d  

i n  t h e  e a r l y  and l a t e  d e ve lop m en ta l  s t a g e s  o f  th e  swamp.

As i n d i c a t e d  by Davis (1961) ,  P. o b l iq u u s  may, i f  

o r i e n t a t i o n  i s  such t h a t  t h e  t r i l e t e  i s  i n v i s i b l e ,  be m i s ­

t a k e n  f o r  L a e v i g a t o s p o r i t e s  m inutus  o r  L. p u n c t a t u s . How­

e v e r ,  i n  t h e  I r o n  Pos t  c o a l ,  t h e  manner i n  which th e  s p e c i e s  

a b so rb e d  th e  s t a i n i n g  medium was s u f f i c i e n t l y  s e l e c t i v e  to  

a i d  i n  r e s o l v i n g  th o s e  c a se s  which were in  doub t .

The s p e c i e s  i s  l i s t e d  by Kosanke (1950) from th e  

m idd le  o f  t h e  T radew ate r  group to  t h e  u p p e r  McLeansboro 

group o f  I l l i n o i s .  T h is  r an g e  i s  now r e f e r r e d  to  as e x t e n d ­

ing  from t h e  lower p o r t i o n  o f  th e  Kewanee group to  th e  uppe r
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McLeansboro group  o f  I l l i n o i s  a c c o r d in g  to  a r e c e n t  r e v i s i o n  

o f  t h e  s t r a t i g r a p h i e  nom en c la tu re  o f  th e  s t a t e  (Kosanke e t  a l . ,  

1960). Guennel (1958) r e p o r t e d  t h e  s p e c i e s  from th e  P o t t s ­

v i l l e  c o a l s  o f  I n d i a n a  and Schemel (1951) l i s t e d  i t  from th e  

M ystic  c o a l  o f  Iowa. Wilson and H o f f m e i s t e r  (1956) r e c o r d e d  

I t  i n  ttie  Croweburg c o a l  o f  Oklahoma and Davis (1961) r e ­

p o r t e d  i t  from t h e  Rowe and C la rk e  (1961) from th e  Secor  

c o a l s  o f  t h e  same s t a t e .  P o t o n i e ' a n d  Kremp (1955) l i s t e d  th e  

s p e c i e s  from t h e  m idd le  W e s tp h a l ia n  o f  t h e  Ruhr b a s in  o f  

Germany.

F ig u re d  specimen:  S l i d e  No. OPC 624D-3-4,  Rogers

County.

PUNCTATISPORITES SETULOSUS Kosanke,  1950 

P l a t e  1, f i g .  4

Examples o f  P. s e t u l o s u s  a r e  r a r e  i n  th e  I r o n  Post  

c o a l .  I t  a p p e a r s  in  t h e  assem blage  c o u n ts  o f  o n ly  f i v e  

d i f f e r e n t  l e v e l s  as  s i n g l e  spec im ens .  These specimens o ccu r  

in  v a r i o u s  l e v e l s  o f  t h e  sampled s e c t i o n s  w i th  no a p p a r e n t  

r e g u l a r i t y  as  t o  p o s i t i o n  i n  t h e  seam.

Kosanke (1950) r e p o r t e d  th e  s p e c i e s  from the  Casey- 

v i l l e  and McLeansboro groups  o f  I l l i n o i s  (Atokan th rough  

V i r g i l i a n ) . T h is  r an g e  i s  now (Kosanke e t  a l . ,  1960)
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r e f e r r e d  to  as  e x te n d in g  from t h e  base  o f  th e  McCormick 

group th rough  the  McLeansboro g roup .  The s p e c i e s  i s  a l s o  

r e p o r t e d  from t h e  Secor  o f  Oklahoma (H ig g in s ,  1960). In 

Europe,  i t  has  been r e c o r d e d  from t h e  upp e r  W es tp h a l ia n  B 

and m idd le  C h o r i z o n s  o f  th e  Ruhr b a s i n  o f  Germany (P o to n ie '

F ig u r e d  specimen:  S l i d e  No. OPC 624G-1-2,  Rogers

County.

PUNCTATISPORITES TRIANGULARIS Kosanke, 1950 

P l a t e  1, f i g .  6 

P u n c t a t i s p o r i t e s  t r i a n g u l a r i s  i s  r a r e  in  th e  I r o n  

Pos t  c o a l  and does no t  a p p e a r  i n  any  o f  t h e  assem blage  

c o u n t s .  The s p e c i e s  was e n c o u n te re d  w h i l e  s e a r c h in g  s l i d e  

p r e p a r a t i o n s  f o r  p h o to g ra p h ic  specimens (OPC 374 H and OPC 

614 G, Wagoner and Rogers  C o u n t ie s  r e s p e c t i v e l y ) .

Kosanke (1950) a s  p e r  a r e c e n t  r e v i s i o n  o f  the  

s t r a t i g r a p h i e  nom en c la tu re  o f  I l l i n o i s  (Kosanke e t  a l . ,  1960) 

r e c o r d e d  t h e  s p e c i e s  as  r a n g i n g  s t r a t i g r a p h i c a l l y  from th e  

uppermost  p o r t i o n  o f  t h e  Kewanee group  to  t h e  lowermost p o r ­

t i o n  o f  t h e  McLeansboro group i n  t h i s  s t a t e .  Wilson and 

H o f f m e i s t e r  (1956) r e p o r t  t h e  s p e c i e s  from th e  Croweburg 

c o a l  o f  Oklahoma. P o t o n i e ' a n d  Kremp (1955) l i s t  th e  s p e c i e s
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from the  W e s tp h a l i a n  C h o r i z o n  o f  t h e  German Ruhr b a s in .

F ig u re d  specim en:  S l i d e  No. OPC 374H-2-10, Wagoner

County.

Genus CALAMOSPORA S . ,  W., and B . , 1944 

Genotype:  Calamospora h a r t u n g i a n a  Schopf ,  i n  S . ,  W., and 

B . , I l l i n o i s  Geol.  Survey ,  Rep t .  I n v e s t .  No.

91, p. 51, f i g .  1

CALAMOSPORA BREVIRADIATA Kosanke,  1950 

P l a t e  1, f i g .  11 

Of t h e  C a lam o sp o ra , C. b r e v i r a d i a t a  o c c u rs  most p e r ­

s i s t e n t l y  t h r o u g h o u t  t h e  I r o n  Pos t  c o a l .  I t  does no t  appea r  

i n  ex ce ss  o f  2 0  p e r c e n t  i n  any o f  t h e  assem blage  co u n ts .  

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

ou t  th e  v a r i o u s  sampled c o a l  l e v e l s ,  a l t h o u g h  i t  a p p ea rs  

somewhat more commonly i n  th e  b a s a l  and u pp e r  q u a r t e r s  of  

each o f  t h e  s i x  c o a l - s e c t i o n s  examined.  The s p e c i e s  i s  

prominent  i n  t h e  u n d e r c l a y s  and r o o f  s h a l e s .  Values i n  th e  

u n d e rc l a y s  may r e a c h  15 p e rc e n t  o f  t h e  t o t a l  p o p u la t i o n  

coun t  w i th  somewhat s m a l l e r  v a lu e s  f o r  t h o s e  u n d e r c l a y s  o f  

s e c t i o n s  i n  t h e  n o r t h e r n  and s o u th e r n  l i m i t s  o f  t h e  o u tc ro p  

a r e a .  P e r c e n ta g e  v a lu e s  o f  th e  s p e c i e s  in  r o o f  s h a l e s  a r e  

s i m i l a r  a l t h o u g h  t h e r e  i s  a tendency  f o r  them to  run  h ig h e r
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southward  to  s e c t i o n  OPC 374, Wagoner County. The s p e c i e s  

i s  a b s e n t  i n  th e  u n d e r c l a y  and v i r t u a l l y  so i n  th e  r o o f  

s h a l e  o f  t h e  so u the rn m o s t  sampled s e c t i o n ,  OPC 657, Wagoner 

County. Accord ing  to  t h e  s t r a t i g r a p h i e  and g e o g ra p h ic  d i s ­

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

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

v e lo p m en ta l  h i s t o r y  o f  th e  c o a l  swamp.

Kosanke (1950) r e c o r d e d  th e  s p e c i e s  from th e  m idd le  

Kewanee group th rough  th e  McLeansboro group o f  I l l i n o i s .  In  

Oklahoma, H iggins  (1960) and Davis (1961) r e p o r t e d ,  r e s p e c t ­

i v e l y ,  t h e  s p e c i e s  from th e  W e i r - P i t t s b u r g  and Rowe c o a l s .  

Schemel (1951) l i s t s  t h e  s p e c i e s  from t h e  Mystic  c o a l  o f  

Iowa. P o ton ie^and  Kremp (1955) r e c o r d e d  i t  from th e  m iddle  

W e s tp h a l i a n  B h o r i z o n  o f  t h e  Ruhr b a s in .  Imgrund (1960) r e ­

p o r t e d  specimens a s s i g n e d  to  t h i s  s p e c i e s  from beds o f  

S t e f a n i a n  age and th e  W e s tp h a l ia n  D h o r i z o n  o f  t h e  Kaip ing  

b a s i n  o f  China.

F ig u re d  specimen;  S l i d e  No. OPC 624K-1-7, Rogers

County.

CALAMOSPORA DECORA Wilso.i and H o f f m e i s t e r ,  1956

P l a t e  1, f i g .  9 

Calamospora deco ra  i s  r e p r e s e n t e d  r a r e l y  by s c a t ­

t e r e d  o c c u r r e n c e s  i n  t h e  s i x  s e c t i o n s  o f  th e  I r o n  Post  c o a l
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examined. In  l e v e l  C o f  s e c t i o n  OPC 216, C ra ig  County i n  

t h e  n o r t h e r n  p o r t i o n  o f  th e  o u t c r o p  a r e a ,  i t  app ro a ch e s  f o u r  

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

i s  o th e r w i s e  e x p re s s e d  i n  t h e  c o u n t s  as  f r a c t i o n s  o f  a p e r ­

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

cAdiuliièd übcLions .

The specim ens e n c o u n te re d  i n  t h e  I r o n  Pos t  c o a l  

r an g e  i n  s i z e  from 55 to  66 m ic ro n s ;  t h i s  r ang e  i s  s l i g h t l y  

l e s s  than  t h e  measurements  r e p o r t e d  by Wilson and H o f f m e i s t e r

(1956) .  A cco rd ing  to  t h e  l i t e r a t u r e ,  t h i s  s p e c i e s  i s  to  

d a te  g e o g r a p h i c a l l y  r e s t r i c t e d  t o  Oklahoma and s t r a t i g r a p h i ­

c a l l y  to  t h e  Croweburg and I r o n  P os t  c o a l s .

F ig u r e d  specimen:  S l i d e  No. OPC 216D-1-1, C ra ig

County.

CALAMOSPORA HARTUNGIANA Schopf ,  1944 

P l a t e  2, f i g .  2 

Specimens o f  C. h a r t u n g i a n a  a r e  a minor e lem ent  o f  

the  I r o n  Pos t  m i c r o f l o r a .  I t  i s  l a r g e l y  c o n f in e d  to  th e  

b a s a l  p o r t i o n s  ( l e v e l s  A th rough  C) o f  a l l  s e c t i o n s  examined 

e x ce p t  th o s e  l o c a t e d  a t  the  ex trem e  n o r t h e r n  (OPC 615, C ra ig  

County) and ex trem e so u th e rn  (OPC 657,  Wagoner County) 

l i m i t s  o f  t h e  o u t c r o p  a r e a .  T h is  form i s  s i m i l a r  to  C.
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deco ra  d i s c u s s e d  p r e v i o u s l y  bu t  i s  l a r g e r  and i s  ornamented 

by somewhat c o a r s e r  g r a n u l a e .  The specimens from th e  I r o n  

Pos t  c o a l  r an g e  i n  d ia m e te r  from 70 to  105.6 m ic ro n s ,  t h e  

l a r g e r  measurement ex ceed ing  by s l i g h t l y  more th an  5 microns  

t h e  u p pe r  l i m i t  i n d i c a t e d  by Schopf (1944) .

Accord ing  to  Kosanke (1950) th e  s t r a t i g r a p h i e  r an g e  

o f  t h e  s p e c i e s  e x te n d s  from th e  m idd le  T radew ate r  group 

th ro u g h o u t  t h e  McLeansboro group o f  I l l i n o i s .  C u r r e n t  s t r a t ­

i g r a p h i e  n o m en c la tu re  o f  I l l i n o i s  (Kosanke e t  a l . ,  1960) now 

d e f i n e s  t h e  b a s a l  l i m i t  o f  t h e  s t r a t i g r a p h i e  r a n g e  o f  th e  

s p e c i e s  by th e  Kewanee group .  Schemel (1951) r e p o r t e d  th e  

s p e c i e s  from th e  M ystic  c o a l  o f  Iowa and Wilson and H o f f ­

m e i s t e r  (1956) r e c o r d e d  th e  s p e c i e s  from t h e  Croweburg c o a l  

o f  Oklahoma. Specimens i d e n t i f i e d  by Imgrund (1960) a s  C. 

h a r t u n g i a n a  a r e  r e p o r t e d  from t h e  S te p h a n ia n  and upper  W est­

p h a l i a n  D h o r i z o n s  o f  t h e  Kaip ing  b a s i n  o f  China.  However, 

t h e s e  forms a r e  d e s c r i b e d  as  be ing  p u n c t a t e  and no t  g r a n u l a r  

as  i n d i c a t e d  by Schopf (1944) ,  and a r e  p r o b a b ly  no t  C. 

h a r t u n g i a n a . The s p e c i e s  has  a l s o  been r e c o r d e d  in  th e  

S te p h a n ia n  o f  th e  Tura d i s t r i c t  o f  F ra n ce  (A lpern ,  1958).

F ig u r e d  specimen:  S l i d e  No. OPC 216F-1-1 ,  C ra ig

County.
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CALAMOSPORA LIOUIDA Kosanke, 1950 

P l a t e  1, f i g .  8 

Calamospora l i q u i d a  o c cu rs  th roughou t  a l l  o f  t h e  e x ­

amined I ro n  Pos t  c o a l  s e c t i o n s .  I t  i s  most common i n  some 

o f  t h e  u n d e r c l a y s  and i n  a l l  o f  th e  ve ry  b a s a l  p o r t i o n s  (1 

to  3 in c h e s )  o f  the  c o a l  s e c t i o n s .  In  t h e s e  l e v e l s  i t  may 

amount to  15 p e r c e n t  o f  t h e  m i c r o f l o r a .  The s p e c i e s  d e ­

c r e a s e s  upward t o  f r a c t i o n s  o f  a p e r c e n t  i n  t h e  m id d le  p o r ­

t i o n  o f  t h e  seam ,m odes t ly  i n c r e a s i n g  a g a in  i n  t h e  upperm ost  

p o r t i o n s .  The s p e c i e s  may acc o u n t  fo r  11 p e r c e n t  o f  t h e  

t o t a l  m i c r o f l o r a  i n  t h e  u n d e r c l a y s .  These v a lu e s  t e n d  to  

become h i g h e r  i n  t h e  s o u t h e r n  p o r t i o n  o f  th e  o u t c r o p  a r e a  

(OPC 374, Wagoner County) .  C. l i q u i d a  may be a b s e n t  or  

b a r e l y  exceed 2 p e r c e n t  o f  t h e  t o t a l  count  in  th e  r o o f  

s h a l e s .  However, t h e s e  v a lu e s  a r e  no rm al ly  g r e a t e r  than  

th o s e  f o r  t h e  topmost c o a l  sample . The i n i t i a l  i n c r e a s e  and 

subsequ en t  m i d - s e c t i o n  d e c r e a s e  o f  the  s p e c i e s  s u g g e s t s  t h a t  

t h e  p a r e n t  p l a n t  was im p o r t a n t  e a r l y  in  th e  development o f  

th e  p l a n t  communities o f  t h e  coal-swamp.

Kosanke (1950) r e p o r t e d  t h i s  s p e c i e s  as  r a n g in g  

s t r a t i g r a p h i c a l l y  from th e  lower p o r t i o n  o f  th e  T rad e w a te r  

group to  th e  upper  p o r t i o n  o f  t h e  McLeansboro group .  Accord­

ing  to  th e  r e v i s e d  s t r a t i g r a p h i e  nom enc la tu re  o f  I l l i n o i s
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(Kosanke e t  a l . ,  1960) th e  r ange  i s  now d e f i n e d  below by th e  

Kewanee group.  T h is  s p e c i e s  has n o t  been r e c o r d e d  p r e v i o u s l y  

i n  Penn sy lv an ian  c o a l s  o u t s i d e  o f  I l l i n o i s ,  o t h e r  th an  a 

s i m i l a r  but  d o u b t f u l  form r e p o r t e d  by S t a p l i n  (1960) from 

th e  G o la ta  fo rm a t io n  o f  Canada as C. c f .  l i q u i d a .

F ig u re d  specim en:  S l i d e  No. OPC 374C-4-6, Wagoner

County.

CALAMOSPORA MUTABILIS (Loose,  1932) S . ,  W., and B . , 1944

P l a t e  2, f i g .  1

1932 C a l i m i t i  ( ? ) - s p o r o n i t e s  m u t a b i l i s , Loose,

Neues J a h rb u c h ,  Abt.  B, v o l .  67, p. 451,  p i .

19, f i g s .  50a-c

1934 C a la m i t l  ( ? ) - s p o r i t e s  m u t a b i l i s  (Loose, 1932) 

Loose, I n s t .  P a l a o b o t .  A r b . , v o l .  4,  no. 3, 

p. 145

1944 Calamospora m u t a b i l i s  (Loose,  1932) S . ,  W., 

and B . , 111. Geol. Survey ,  R ep t .  I n v e s t .  No.

A minor e lem en t  i n  t h e  I r o n  P o s t  p a l y n o l o g i c a l  assem­

b la g e ,  C. m u t a b i l i s  nowhere exceeds i n  any l e v e l  6 p e r c e n t  

o f  th e  t o t a l  c o u n t .  I t  oc cu rs  most a b u n d a n t ly  (6 p e r c e n t )  

i n  t h e  b a sa l  1 - in ch  c o a l  sample o f  s e c t i o n  OPC 624, Rogers
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County,  and i s  s t r a t i g r a p h i c a l l y  most p e r s i s t e n t  i n  s e c t i o n  

OPC 614, Rogers County.  Both s e c t i o n s  a r e  n e a r  th e  m idd le  o f  

t h e  o u tc r o p  a r e a .  In  a l l  c a s e s  p e r c e n t a g e  v a lu e s  f o r  t h e  

s p e c i e s  d im in i s h  upward to  m i d - s e c t i o n  o r  h i g h e r  a s  f r a c t i o n s  

o f  a p e r c e n t .  The s p e c i e s  i s  a b s e n t  i n  l o c a l i t y  OPC 216, 

n o r t h e r n  C ra ig  County and o c cu rs  i n  o n ly  l e v e l  E o f  s e c t i o n  

OPC 374, Wagoner County n e a r  t h e  s o u t h e r n  l i m i t  o f  t h e  o u t ­

c rop  a r e a .  The s p e c i e s  i s  p o s s i b l y  r e p r e s e n t a t i v e  o f  a 

v e g e t a t i o n a l  e lement  a s s o c i a t e d  w i th  t h e  e a r l y  development 

o f  t h e  coal-swamp community as  t h e  form does no t  r e a p p e a r  a t  

t h e  to p  no r  i s  i t  anywhere im p o r t a n t  i n  th e  top  q u a r t e r  o f  

t h e  c o a l  s e c t i o n s  s t u d i e d .  A l l  o f  t h e  specimens o f  C. 

m u t a b i l i s  i n  t h e  I r o n  Pos t  c o a l  measure  between 80 and 127 

m i c r o n s .

Kosanke (1950) l i s t s  th e  s p e c i e s  from the  u p p e r  p o r ­

t i o n  o f  th e  McCormick group to  t h e  lower p o r t i o n  o f  t h e  Mc­

Leansboro  group o f  I l l i n o i s .  C. m u t a b i l i s  has no t  been r e ­

p o r t e d  to  d a t e  from Oklahoma. The s p e c i e s  i s  r e p o r t e d  from 

t h e  W e s tp h a l i a n  B and C h o r i z o n s  o f  t h e  Ruhr b a s in  o f  Germany 

a c c o rd in g  to  Loose (1934) and P o t o n i e ' a n d  Kremp (1955) ,  from 

t h e  P r o d u c t iv e  Coal Measures o f  S c o t l a n d  (Knox, 1952) and 

from t h e  S te p h a n ia n  o f  th e  Kaip ing  b a s i n  o f  China (Imgrund, 

1960).
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F ig u r e d  specimen:  S l i d e  No. OPC 624D-1-3,  Rogers

County.

CALAMOSPORA PEDATA Kosanke, 1950 

P l a t e  2, f i g .  3 

C a la mospora p e d a ta  i s  one o f  t h e  more p e r s i s t e n t  

sp o re s  i n  t h e  I r o n  Po s t  c o a l .  I t  i s  e s p e c i a l l y  s i g n i f i c a n t  

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

th e  c o a l  seam. G e n e r a l ly ,  p r o p o r t i o n a l  p e r c e n t a g e s  show a 

d e c r e a s e  u p - s e c t i o n  to  a m id - p o in t  and th en  a g a in  i n c r e a s e  

toward t h e  top  o f  th e  seam. T h is  d i s t r i b u t i o n  i s  d u p l i c a t e d  

i n  a l l  o f  t h e  s i x  s e c t i o n s  examined. In  th e  r o o f  s h a l e s ,  

t h e  p e r c e n t a g e  o f  th e  s p e c i e s  i n  t o t a l  a ssem blage  co u n ts  i s  

g r e a t e r  th an  t h a t  a t  t h e  top  c o a l  l e v e l .  The o c c u r r e n c e  o f  

C. p e d a t a  i n  t h e  r o o f  s h a l e s  i s  everywhere  s i m i l a r  excep t  fo r  

s e c t i o n  OPC 216, C ra ig  County, i n  t h e  n o r t h e r n  p o r t i o n  o f  the  

o u tc r o p  a r e a .  Here,  th e  s p e c i e s  does no t  a p p ea r  u n t i l  m id­

s e c t i o n  (E l e v e l ) ,  becomes most common in  t h e  topmost co a l  

l e v e l  and th en  d e c r e a s e s  i n  th e  r o o f  s h a l e .  From tn e  p e r ­

c e n ta g e  d i s t r i b u t i o n s  o f  t h i s  s p e c i e s  i t  a p p e a r s  to  r e p r e s e n t  

a p l a n t  a s s o c i a t e d  w i th  th e  e a r l y  v e g e t a t i o n a l  development 

o f  t h e  coal-swamp community and l a t e r  w i th  th e  community e x ­

t a n t  a t  t h e  t im e  th e  swamp ceased  to  e x i s t  a s  an e c o l o g i c a l
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u n i t .  T h is  s p e c i e s  oc cu rs  commonly fo ld e d  i n  th e  s p i n d l e -  

shaped form i l l u s t r a t e d  and o n ly  i n f r e q u e n t l y  a p p ea rs  s p h e r ­

i c a l .  The s i z e s  e n c o u n te re d  i n  th e  I r o n  Pos t  c o a l  r an g e  

from 53 to  65 m ic ro n s .

Kosanke (1950) r e p o r t e d  C. p e d a ta  as r a n g in g  from 

abou t  t h e  m idd le  o f  th e  T rad ew ate r  g roup to  th e  m idd le  o f  the  

McLeansboro group  i n  I l l i n o i s .  Accord ing  to  a r e v i s i o n  o f  

s t r a t i g r a p h i e  n o m e n c la tu re  a p p l i e d  to  t h e  P enn sy lvan ian  o f  

I l l i n o i s  (Kosanke e t  a l . , 1960) th e  lower s t r a t i g r a p h i e  l i m i t  

o f  t h e  s p e c i e s  i s  now r e g a r d e d  a s  t h e  upper  p o r t i o n  o f  t h e  

McCormick group .  Schemel (1951) r e p o r t e d  th e  s p e c i e s  from 

th e  M ys t ic  c o a l  o f  Iowa. I t  has  p r e v i o u s l y  not  been r e c o r d e d  

from Oklahoma. P o t o n i e ' a n d  Kremp (1955) r e p o r t e d  i t  from the  

m idd le  W e s tp h a l ia n  C h o r i z o n  o f  t h e  Ruhr b a s in  o f  Germany. 

F ig u r e d  specim en;  S l i d e  No. OPC 374-1-7 ,  Wagoner

County.

CALAMOSPORA STRAMINEA Wilson and Kosanke, 1944

P l a t e  1, f i g .  7 

Specimens o f  C. s t r a m in e a  occur  c o n s i s t e n t l y  in  th e  

I r o n  Pos t  c o a l  th ro u g h o u t  most o f  th e  s e c t i o n s  examined. The 

s p e c i e s  a p p e a r s  to  be most c h a r a c t e r i s t i c  o f  t h e  f o s s i l i f ­

e rous  u n d e r c l a y s  and th e  b a s a l  q u a r t e r s  ( the  B, C and D
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l e v e l s )  o f  5 o f  th e  6 s e c t i o n s  s t u d i e d .  In  th e  s i x t h  s e c ­

t i o n  (OPC 216, C ra ig  C ounty) ,  i n  t h e  n o r t h e r n  p o r t i o n  o f  the  

o u tc r o p  a r e a ,  t h e  s p e c i e s  i s  p r e s e n t  i n  o n ly  th e  upper  h a l f  

o f  th e  c o a l .  G e n e r a l l y ,  th e  form i s  r e p r e s e n t e d  by p r o g r e s ­

s i v e l y  s m a l l e r  p e r c e n t a g e s  in  th e  t o t a l  assem blage  co u n ts  

upward to  abou t  m i d - s e c t i o n .  T h is  i s  n o r m a l ly  fo l low ed  by a 

modest bu t  g r a d u a l  i n c r e a s e  i n  v a lu e s  t o  t h e  top  o f  t h e  c o a l  

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

s t r a m in e a  i n  t h e  a ssem blage  coun ts  s u g g e s t s  t h a t  t h e  p a r e n t  

p l a n t  was im p o r ta n t  i n  t h e  e a r l y  dev e lo p m e n ta l  s t a g e s  o f  t h e  

coal-swamp community. T h is  a p p ea rs  to  be e s p e c i a l l y  t r u e  f o r  

th o s e  s e c t i o n s  n e a r  t h e  m idd le  o f  t h e  o u t c r o p  a r e a .  Here 

th e  s p e c i e s  may amount to  10 p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n  

i n  t h e  lower l e v e l s  and t h e  form i s  more p e r s i s t e n t  up- 

s e c t i o n .  T h is  d i s t r i b u t i o n  i s  l e s s  e v i d e n t  i n  t h e  n o r t h e r n  

and s o u t h e r n  sampled l i m i t s  o f  th e  a r e a .

Guennel  (1958) a s s i g n e d  C. s t r a m i n e a  to  P u n c t a t i ­

s p o r i t e s  on t h e  b a s i s  o f  t h e  s p e c i e s '  p o s s e s s i n g  a r e l a t i v e l y  

t h i c k  s p o r e  w a l l ,  and t h i s  f e a t u r e  was th o u g h t  to  d i f f e r e n ­

t i a t e  t h e  s p e c i e s  from o t h e r  Calamospora which a r e  u s u a l l y  

r e g a r d e d  as  t h i n - w a l l e d .  The emendat ion  i s  n o t  a c c e p te d  in  

t h i s  paper  as  t h e  f e a t u r e  seems to  be o f  d e b a t a b l e  v a lu e  i n ­

asmuch as  i t  a p p e a rs  to  depend on t h e  d e f i n i t i o n  o f  what i s
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" to o  t h i c k "  o r  " to o  t h i n . "  In  a d d i t i o n ,  Guennel r e t a i n e d  C.

obesus  (Loose) S . ,  W., and B . , 1944 in  C a lam ospora . T h is

form i s  a t h i c k - w a l l e d  s p e c i e s  l a c k i n g  th e  numerous com pres­

s i o n  f o l d s  a s s o c i a t e d  w i th  s p e c i e s  o f  Calamospora and sh o u ld  

h a v e ,  on t h e  b a s i s  o f  t h e  em end a t io n ,  been r e f e r r e d  to  Punc­

t a t i s p o r i t e s  a l s o .

Kosanke (1960) r e c o r d e d  C, s t r a m in e a  from t h e  T r a d e ­

w a te r  o f  I l l i n o i s ,  which as  p e r  Kosanke e t  a l .  (1960) c o n ­

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

to  th e  s e c t i o n  d e f i n e d  by t h e  u p p e r  p o r t i o n  o f  th e  Kewanee 

group  and t h e  lower p o r t i o n  o f  t h e  McLeansboro group .  Guennel  

(1958) r e p o r t e d  th e  s p e c i e s  from t h e  P o t t s v i l l e  c o a l s  o f  

I n d i a n a .  I t  has  a l s o  been l i s t e d  from th e  H a rd in sb u rg  ( l a t e  

M i s s i s s i p p i a n )  o f  I l l i n o i s  ( H o f f m e i s t e r ,  S t a p l i n  and M a l loy ,  

1955).  I n  Oklahoma, t h e  s p e c i e s  h as  been r e p o r t e d  from th e  

Croweburg (Wilson and H o f f m e i s t e r ,  1956) and Secor  (H ig g in s ,  

1960; C l a r k e ,  1961) c o a l s .  To d a t e ,  C. s t r a m in e a  has  no t

been r e p o r t e d  from Europe.

F ig u r e d  specimen:  S l i d e  No. OPC 216E-1-2,  C ra ig

County.
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CALAMOSPORA S P. A 

P l a t e  2, f i g ,  4 

Spores  r a d i a l ;  t r i l e t e ;  o r i g i n a l l y  s p h e r i c a l ,  t y p i ­

c a l l y  f o l d e d  and compressed t a n g e n t i a l l y  to  t r i l e t e  a r e a ;  

t r i l e t e  s im p le  and r e l a t i v e l y  s h o r t ,  v a ry in g  between 25 ,0  and 

31 ,0  m ic ro n s ;  t r i l e t e  commissure b o rd e re d  by t h i n  ( l e s s  than  

0 , 5  m ic r o n s ) ,  s l i g h t l y  r a i s e d  l i p s ;  w a l l  o f  sp o re  2 ,5  to  3 ,5  

microns  t h i c k ,  l e v i g a t e ,  t y p i c a l l y  w i th  a r c u a t e  com press ion  

f o l d s  and t e a r s .  Diameter  v a r i e s  between 176,0 and 193,0 

m i c r o n s ,

T y p i c a l  specimen:  S l i d e  No, OPC 216F-3-3,  C ra ig  

County,  Oklahoma, O v e r a l l  d im ensions  124,5 by 193,0 m ic ro n s .  

T h is  l a r g e  s p e c i e s  b e a r s  a s u p e r f i c i a l  resem blance  

t o  Calamospora  obesus  (Loose,  1932) S , , W,, and B , , 1944 from 

which i t  d i f f e r s  by be ing  somewhat s m a l l e r  and p o s s e s s i n g  a 

somewhat t h i n n e r  sp o re  w a l l .  The s p e c i e s  ap p ea rs  c l o s e l y  

r e l a t e d  t o  a form d e s c r i b e d  as  Calamostachys am ericana  

(Arnold ,  1958), However, A r n o l d ' s  s p e c i e s  i s  much l a r g e r  and 

i s  d e f i n i t e l y  a megaspore , Calamospora sp, A has a s i z e  r an g e  

g r e a t e r  th an  t h a t  o f  o t h e r  s p e c i e s  d e s i g n a t e d  as m ic ro sp o re s  

o f  C a lam osp o ra , However, because  th e  d iam e te r  o f  t h e  s p e c i e s  

i n  no c a s e  has  exceeded 200 m icrons  and th e  sp o re  w a l l  may be 

c o n s i d e r e d  r e l a t i v e l y  t h i n ,  t h e  form i s  c o n s id e r e d  more
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p r o p e r l y  a m ic ro s p o re .

T h is  s p e c i e s  i s  r a r e  i n  th e  p o p u l a t i o n  c o u n ts  o f  the  

I r o n  Pos t  c o a l .  I t  i s  most  common i n  s e c t i o n s  OPC 374, 

Wagoner County and OPC 624, Rogers  County,  in  th e  f o s s i l i f ­

e ro u s  u n d e r c l a y s  and b a s a l  c o a l  l e v e l  o f  t h e s e  sample l o c a l ­

i t i e s .  I t  nowhere exceeds  3 .5  p e r c e n t  o f  th e  v a r i o u s  a ssem ­

b la g e  c o u n t s .  Although s i n g l e  specimens occur  s p o r a d i c a l l y  

i n  3 l e v e l s  o f  s e c t i o n  OPC 216, C ra ig  County, i t  i s  a b s e n t  

i n  t h e  p o p u l a t i o n  c o u n ts  o f  s e c t i o n s  OPC 615 and OPC 657, 

l o c a t e d  r e s p e c t i v e l y  i n  t h e  n o r th e rn m o s t  and sou the rnm os t  

l i m i t s  o f  t h e  o u tc ro p  a r e a ,  and i n  s e c t i o n  OPC 624, Rogers 

County,  n e a r  t h e  m idd le  o f  t h e  o u t c r o p  a r e a .

CALAMOSPORA SP. B 

P l a t e  1, f i g .  10

Spo re s  r a d i a l ;  t r i l e t e ;  o r i g i n a l l y  s p h e r i c a l ,  t y p i ­

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

t r i b u t e d ;  t r i l e t e  s im p le ,  s h o r t ,  i n  a lm os t  a l l  specimens o b ­

s c u re d  by f o l d s ;  arms 5 .0  t o  7 .0  m icrons  long;  sp o re  w a l l  

t h i n ,  l e s s  th a n  0 .5  m ic ro n s ,  c l e a r ,  l e v i g a t e .  O v e r a l l  d iam­

e t e r  c o n s i s t e n t l y  sm a l l  and v a ry in g  between 23 .5  and 27.0  

m i c r o n s .

T y p i c a l  specimen;  S l i d e  No. OPC 216E-3-2,  C ra ig
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County, Oklahoma, O v e r a l l  d imensions  24 .2  by 25 .3  m ic ron s ,  

Calamospora sp ,  B a s  en co u n te re d  i n  th e  I r o n  Post  

c o a l  c o n s i s t e n t l y  m easures  27 m icrons  or  l e s s .  T h is  s i z e  

f e a t u r e  and t h e  c o n s i s t e n t  manner i n  which f o ld s  a r e  d e v e l ­

oped on th e  s p o r e  body d i f f e r e n t i a t e  t h i s  s p e c i e s  from C. 

p a rv a  Guennel (1958) ,  The s p e c i e s  i s  o th e r w i s e  s m a l l e r  by 

h a l f  th an  o t h e r  sm a l l  p r e v i o u s l y  d e s c r i b e d  s p e c i e s  a s s i g n e d  

to  t h e  g e n u s .

The s p e c i e s  o c c u r s  r a r e l y  in  t h e  assem blage  c o u n ts  

o f  t h e  I r o n  Pos t  c o a l .  I t  n o rm a l ly  does no t  exceed 2 p e r ­

c e n t  i n  any l e v e l ,  g e n e r a l l y  be ing  r e p r e s e n t e d  by somewhat 

h i g h e r  v a lu e s  n e a r  t h e  base  o f  t h e  c o a l  seam. The h i g h e s t  

p e r c e n t a g e  v a lu e  f o r  t h e  s p e c i e s  i s  r e c o r d e d  i n  l e v e l  A (5 

p e r c e n t )  o f  s e c t i o n  OPC 614, C ra ig  County, l o c a t e d  i n  t h e  

n o r th e rn m o s t  p o r t i o n  o f  t h e  sampled a r e a .  The s p e c i e s ,  

a l t h o u g h  o f  minor im p o r tan ce  i n  th e  I ro n  Pos t  c o a l ,  does 

a p p ea r  most commonly a s s o c i a t e d  w i th  th e  e a r l y  dev e lo pm en ta l  

s t a g e s  o f  th e  coal-swamp.

Genus GRANUIATISPORITES ( Ib rah im ,  1933) emend.

P o to n ie ' ' an d  Kremp, 1954 

Genotype;  G r a n u l a t i s p o r i t e s  g r a n u l a t u s  Ib rah im ,  1933, 

Sporenformen des  A e g i r h o r i z o n t s  des Ruhr-  

R e v ie r s ,  p, 22, p i .  16, f i g .  51
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GRANUIATISPORITES PIROFORMIS Loose,  1934 

P l a t e  2,  f i g s .  5, 6 

1934 G r a n u l a t i s p o r i t e s  p i r o f o r m i s  Loose, Arb. I n s t .  

P a l a e o b o t .  u .  P e t r o g .  B r e n n s t e i n ,  v o l .  4 ,  p.  

147, p i .  7, f i g .  19 

1955 G r a n u l a t i s p o r i t e s  g r a n u l a r i s  Kosanke (1950)

P o t .  and K r . ,  T e i l  I ,  P a l a e o n t o g r a p h i c a , Abt .

B, p.  60,  p i .  12, f i g .  152-156 

The forms a s s i g n e d  to  G. p i r o f o r m i s  a r e  minor i n  

a ssem blage  c o u n ts  o f  th e  I r o n  P o s t  c o a l  though o c c u r r i n g  

r a r e l y  th ro u g h o u t  most o f  t h e  sampled l e v e l s .  P e r c e n t a g e s  

o f  t h i s  s p e c i e s  do n o t  exceed 8 p e r c e n t  i n  any o f  t h e  c o u n t s .  

The h i g h e r  v a l u e s  t e n d  to  be c o n c e n t r a t e d  i n  th e  lower p o r ­

t i o n s  o f  t h e  c o a l  s e c t i o n .  The s p e c i e s  i s  a b s e n t  from th e  

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

th e  s t u d i e d  a r e a  and forms 8 p e r c e n t  o f  t h e  t o t a l  a s sem blage  

i n  t h e s e  c l a y s  to  t h e  s o u th .  In  t h e  so u th e rn m o s t  sample  (OPC 

657, Wagoner County)  t h e  s p e c i e s  o c cu rs  o n ly  i n  th e  u n d e r ­

c l a y s .  I t  i s  v a r i o u s l y  p r e s e n t  i n  th e  r o o f  s h a l e s ,  bu t  i s  

a b s e n t  from t h e s e  sed im en ts  in  th e  s o u t h e r n  p o r t i o n  o f  th e  

sampled a r e a .  The d i s t r i b u t i o n  o f  th e  s p e c i e s  a p p e a rs  to  

i n d i c a t e  t h a t  t h e  p a r e n t  p l a n t  was a s s o c i a t e d  w i th  t h e  e a r l y  

v e g e t a t i o n a l  development  o f  th e  coal-swamp. As i n d i c a t e d
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above ,  t h e  w r i t e r  i s  f o l lo w in g  th e  em endat ion  o f  th e  s p e c i e s  

a s  p roposed  by Potonie'" and Kremp (1955) i n  r e f e r r i n g  G* 

g r a n u l a r i s  Kosanke (1950) t o  G. p i r o f o r m i s  Ibrah im  (1933) ,  

The s e p a r a t e  names a r e  a s s i g n e d  to  forms which a r e  v e ry  s i m i ­

l a r .  The m o rp h o lo g ic a l  d i f f e r e n c e s  as  c i t e d  by th e  a u th o r s  

a r e  minor and g r a d a t i o n s  i n  s i z e  o f t e n  r e n d e r  a s s ign m en t  o f  

t h e  I r o n  P o s t  specimens to  e i t h e r  one o r  t h e  o t h e r  s p e c i e s  

d o u b t f u l .

Kosanke (1950) r e p o r t e d  t h e  s p e c i e s  from th e  upper  

Carb on da le  and lower McLeansboro g roups  o f  I l l i n o i s .  A cco rd ­

in g  to  a r e c e n t  r e v i s i o n  o f  s t r a t i g r a p h i e  n o m en c la tu re  o f  

t h i s  s t a t e  (Kosanke e t  a l . , 1960) t h e  r a n g e  i s  now d e f i n e d  

by th e  u pp e r  p o r t i o n  o f  t h e  Kewanee g roup  and lower p o r t i o n  

o f  t h e  McLeansboro group .  Schemel (1951) r e p o r t e d  th e  

s p e c i e s  i n  t h e  M y s t ic  c o a l  o f  Iowa. Wilson  and H o f f m e is t e r  

(1956) r e p o r t e d  t h e  s p e c i e s  from th e  Croweburg c o a l  o f  O kla ­

homa. Morgan (1955) and C la rk e  (1961) r e c o r d e d  th e  s p e c i e s  

(as  Gj g r a n u l a r i s )  r e s p e c t i v e l y ,  from t h e  R iv e r to n  and 

Secor  c o a l s  o f  t h e  same s t a t e .  In  Europe,  t h e  s p e c i e s  has 

been l i s t e d  as  p r e s e n t  i n  t h e  P r o d u c t iv e  Coal Measures o f  

S c o t l a n d  (Knox, 1952) ,  from t h e  W e s tp h a l i a n  B h o r i z o n  o f  t h e  

Saa r  b a s i n  o f  Germany, and from t h e  V ise an  Karaganda beds o f  

R u ss ia  (Luber and W al tz ,  1938). Imgrund (1960) l i s t e d  th e
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s p e c i e s  from th e  V ise an ,  Lower Red beds o f  th e  Kaip ing  b a s in  

o f  China.

F ig u re d  spec im ens :  S l i d e  Nos. OPC216D-1-4, C ra ig  

County, and OPC 216E-1-20, Rogers County.

GRANUIATISPORITES SPINOSUS Kosanke.  1950 

P l a t e  2, f i g s .  7, 8

G r a n u l a t i s p o r i t e s  sp in o su s  i s  r a r e  i n  th e  assem blage  

coun ts  o f  t h e  I r o n  Pos t  c o a l  and nowhere exceeds  4 p e r c e n t  

o f  t h e  m i c r o f l o r a  o f  any l e v e l  where p r e s e n t .  The s p e c i e s  

i s  a b s e n t  from a l l  u n d e r c l a y  sam ples .  G e n e r a l l y ,  i t  i s  most 

p r e v a l e n t  i n  t h e  lower q u a r t e r  o f  t h e  c o a l  seam and from h e re  

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

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

c e n ta g e  v a l u e s  app ea r  n o t  to  i n d i c a t e  a m ea n in g fu l  p a t t e r n .

I n  th e  r o o f  s h a l e s  o c c u r r e n c e  v a r i e s  and th e  s p e c i e s  may be 

a b s e n t  (as  i n  OPC 624, C ra ig  County) o r  i n c r e a s e  s l i g h t l y  

w i th  r e s p e c t  t o  t h e  p re c e d in g  to p  c o a l  l e v e l .  The s p e c i e s  

i s  a b s e n t  from t h e  sou th e rnm os t  s e c t i o n  sampled i n  th e  o u t ­

c rop  a r e a  (OPC 657, Wagoner County) .

The s p e c i e s  has been t r a n s f e r r e d  to  t h e  genus 

A n a p i c u l a t i s p o r i t e s  by P o t o n i e ' a n d  Kremp (1955) on th e  b a s i s  

o f  i t s  t r i a n g u l a r  shape  and p rom inen t  s p i n e s .  The s p e c i e s
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a l s o  b e a r s  resem blance  t o  A c a n t h o t r i l e t e s  Naumova (1937) .  

A ccord ing  to  P o t o n i e ' a n d  Kremp (1955) t h e  d i f f e r e n c e  between 

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

t h i c k n e s s  o f  t h e  s p i n e s .  Because ,  as  i n d i c a t e d  p r e v i o u s l y ,  

g e n e r i c  c r i t e r i a  based  on g r a d a t i o n a l  s p e c i f i c  f e a t u r e s  must 

be r e g a r d e d  w i th  c a u t i o n ,  and because  th e  s t a t u s  o f  bo th  

g e n e ra  i s  i n  d oub t ,  G. s p in o s u s  i s  r e t a i n e d  in  

G r a n u l a t i s p o r i t e s .

This  s p e c i e s  i s  r e p o r t e d  by Kosanke (1950) from th e  

u p pe r  T rad ew ate r  group and t h e  Carbondale  group o f  I l l i n o i s .  

A ccord ing  to  a r e c e n t  r e v i s i o n  o f  th e  s t r a t i g r a p h i e  nomen­

c l a t u r e  o f  t h i s  s t a t e  (Kosanke e t  a l . ,  1960) t h i s  r a n g e  i s  

now r e s t r i c t e d  to  t h e  u p p e r  Kewanee group.  Schemel (1951) 

h as  l i s t e d  t h e  s p e c i e s  from t h e  M ystic  c o a l  o f  Iowa and 

Davis (1961) r e p o r t e d  i t  from th e  Rowe c o a l  o f  Oklahoma. 

P o t o n i e ' a n d  Kremp (1955) r e c o r d e d  th e  s p e c i e s  from t h e  lower 

W e s tp h a l i a n  C h o r i z o n  o f  t h e  Ruhr b a s i n  o f  Germany. T h is  

r e p o r t  may be c o n s id e r e d  d o u b t f u l  a s  t h e  t e x t  f i g u r e  o f  t h e  

specimen as f i g u r e d  by P o t o n i e ' a n d  Kremp (1955, p. 82) does 

n o t  ap p ea r  to  be o f  K osan k e 's  s p e c i e s .  The s p e c i e s  f i g u r e d  

shows few, s h o r t  rounded s p i n e s  o r  g r a n u l e s  o rnam en t ing  t h e  

e q u a t o r i a l  a r e a  and p rox im a l  s u r f a c e .  K osanke 's  s p e c i e s  

p o s s e s s e s  numerous d e f i n i t e  s l e n d e r  and d e l i c a t e  s p i n e s .
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F i g u r e d  spec im ens :  S l i d e  Nos. OPC 624H-3-5 ,  Rogers 

County;  OPC 374F-4-3 ,  Wagoner County.

GRANUIATISPORITES VERRUCOSUS 

(Wilson and Coe, 1940) S . ,  W., and B . , 1944 

P l a t e  2, f i g .  9 

1940 T r i q u i t r i t e s  v e r r u c o s u s  Wilson and Coe, Amer. 

Midland N a t u r a l i s t ,  v o l .  23, no. 1, p. 185, 

f i g .  10

1944 G r a n u l a t i s p o r i t e s  v e r r u c o s u s  (Wilson and Coe, 

1940) S . ,  W., and B . , 111. Geol. Survey ,  Rept .  

I n v e s t .  No. 91, p. 33 

1958 non T r i q u i t r i t e s  v e r r u c o s u s  A lp e rn ,  G i r a rd e a u  

and T r o l a r d ,  Rev. M i c r o p a l e o n t o l o g i e ,  v o l .  1, 

no. 2, p. 77, p i .  1, f i g .  6 

T h is  s p e c i e s  i s  r a r e  i n  th e  p o p u l a t i o n  c o u n t s  o f  th e  

I r o n  P o s t  c o a l .  I t  i s  r e p r e s e n t e d  l a r g e l y  by one o r  two 

specimens i n  s e v e r a l  s c a t t e r e d  l e v e l s  i n  fo u r  ^ f  t h e  s i x  e x ­

amined s e c t i o n s .  There i s  no a p p a r e n t  p a t t e r n  i n  t h e  d i s ­

t r i b u t i o n  o f  t h e  v a lu e s .  The s p e c i e s  i s  a b s e n t  i n  t h e  two 

so u th e rn m o s t  s e c t i o n s  sampled i n  th e  o u tc ro p  a r e a  (OPC 374, 

OPC 657, Wagoner County) .

Kosanke (1950) r e p o r t e d  th e  s p e c i e s  a s  o c c u r r i n g  in
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t h e  T rad ew a te r  and C arbondale  g roups  and t h e  lower p o r t i o n  

o f  t h e  McLeansboro group o f  I l l i n o i s .  As pe r  Kosanke e t  a l .  

(1960) t h i s  r an g e  i s  now d e f i n e d  by th e  upper  p o r t i o n  o f  th e  

McCormick group and th e  lower p o r t i o n  o f  t h e  McLeansboro 

g roup .  Guennel (1958) r e p o r t e d  t h e  s p e c i e s  th ro u g h o u t  th e  

F o i - c s v i l l e  group o f  I n d ia n a .  Wilson and H o f fm e i s t e r  (1956) 

r e c o r d e d  th e  s p e c i e s  from th e  Croweburg c o a l  o f  Oklahoma and 

Davis (1961) and C la rk e  (1961) i d e n t i f i e d  th e  s p e c i e s ,  r e ­

s p e c t i v e l y ,  i n  t h e  Rowe and Secor  c o a l s  o f  th e  same s t a t e .  

P o to n ie " a n d  Kremp (1955, 1956) d id  n o t  l i s t  t h e  s p e c i e s  in  

t h e i r  emendat ions  nor  i s  i t  o t h e r w i s e  r e p o r t e d  from Europe. 

F ig u re d  specimen:  S l i d e  No. OPC 216D-2-2, C ra ig

County.

Genus RAISTRICKIA S . ,  W., and B . , 1944 

Genotype:  R a i s t r i c k i a  g r o v e n s i s  Schopf ,  1944 i n  S . ,  W.,

and B . , I l l i n o i s  Geol. Survey,  Rept .  I n v e s t .  No. 

91, p. 55, f i g .  3

RAISTRICKIA CRINITA Kosanke, 1950 

P l a t e  2, f i g .  10 

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

uncommon s p e c i e s  i n  t h e  I r o n  Pos t  c o a l  and th e  most abundant  

r e p r e s e n t a t i v e  o f  t h e  R a i s t r i c k i a . The p e rc e n ta g e  v a l u e  o f
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t h e  s p e c i e s  in  p o p u l a t i o n  c o u n ts  nowhere exceeds  s l i g h t l y  

more t h a n  I p e r c e n t .  The h i g h e r  p e rc e n ta g e  v a l u e s  a r e  most 

commonly e n c o u n te re d  i n  t h e  upper  q u a r t e r  o f  t h e  c o a l  s e c t i o n .  

The s p e c i e s  a p p ea rs  more c o n s i s t e n t l y  in  t h e  r o o f  s h a l e s  than  

i n  t h e  u n d e r c l a y s .  I t  was more f r e q u e n t l y  e n c o u n te r e d  i n  

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

and i s  l e s s  so th ro u g h o u t  t h e  s e c t i o n s  southward.  The s p e c i e s  

i s  a b s e n t  from th e  assem blage  co u n ts  o f  t h e  sou th e rnm os t  

s e c t i o n  i n  t h e  s t u d i e d  a r e a  (OPC 657, Wagoner C ounty ) .

Accord ing  to  Kosanke (1950) ,  as pe r  Kosanke e t  a l .  

(1960) ,  t h e  s t r a t i g r a p h i e  r a n g e  o f  t h e  s p e c i e s  i n  I l l i n o i s  

i s  d e f i n e d  below by th e  u p p e r  p o r t i o n  o f  th e  McCormick group 

and above by th e  lower p o r t i o n  o f  th e  McLeansboro group.

The s p e c i e s  has  been s u b s e q u e n t ly  r e p o r t e d  i n  Oklahoma by 

Wilson and H o f f m e i s t e r  (1956) from th e  Croweburg c o a l .  The 

s p e c i e s  has  n o t  been r e p o r t e d  from o u t s i d e  t h e  U n i ted  S t a t e s  

to  d a t e .

F ig u re d  specimen:  S l i d e  No. OPC 6 2 4 -3 -5 ,  Rogers

County.

RAISTRICKIA CROCEA Kosanke, 1950 

P l a t e  2, f i g .  11 

Specimens o f  R. c ro c e a  a r e  r a r e  i n  t h e  I r o n  Pos t  c o a l
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and i t  a p p ea rs  i n  t h e  assem blage  c o u n ts  o f  o n ly  5 d i f f e r e n t  

l e v e l s .  Occurrences  a p p ea r  m o s t ly  as  s i n g l e  specimens in  

v a r i o u s  l e v e l s  o f  t h e  sampled s e c t i o n s  i n  t h e  m iddle  o f  the  

o u t c r o p  a r e a  (OPC 624, CPC 614, and OPC 374) ,  The s p e c i e s  

o c c u r s  much too  r a r e l y  and i n c o n s i s t e n t l y  to  d e f i n e  a p a t t e r n  

o f  d i s t r i b u t i o n .

Kosanke (1950) a s  i n  Kosanke e t  a l .  (1960) r e c o r d e d  

t h i s  s p e c i e s  from t h e  upper  p o r t i o n  o f  t h e  Kewanee group o f  

I l l i n o i s .  Wilson and H o f f m e i s t e r  (1956) r e p o r t  t h e  s p e c i e s  

from t h e  Croweburg c o a l  o f  Oklahoma. The s p e c i e s '  n e a r e s t  

European r e l a t i v e ,  R. s a e t o s a  (Loose,  1932) S . ,  W., and B . , 

1944, i s  r e p o r t e d  i n  t h e  u pp e r  W es tp h a l ia n  B and lower West­

p h a l i a n  C h o r i z o n s  o f  t h e  German Ruhr b a s i n  ( P o t o n i e ' and 

Kremp, 1955).

F ig u re d  specim en:  S l i d e  No. OPC 624K-1-2,  Rogers

County.

RAISTRICKIA IMBRICATA Kosanke, 19 50 

P l a t e  3, f i g .  1 

R a i s t r i c k i a  i m b r i c a t a  o c c u rs  i n  t h e  p o p u l a t i o n  

co u n ts  o f  o n ly  one sample  l e v e l  (OPC 614, Rogers  County) o f  

t h e  I r o n  Pos t  c o a l .  The form was observed  i n  o n ly  one o t h e r  

l e v e l  (OPC 624-G, Rogers  County) w h i l e  examining s l i d e s  i n
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s e a r c h  o f  p h o to g ra p h ic  spec im ens .

T h is  s p e c i e s  had been a s s i g n e d  to  t h e  genus A p i c u l a t i - 

s p o r i t e s  by P o t o n i e ' a n d  Kremp (1955) .  However, i t  p o s s e s s e s  

e l o n g a t e  s p i n e s  which widen a t  t h e i r  bases  i n t o  k e e l - l i k e  

s t r u c t u r e s  which g r a d u a l l y  merge w i th  th e  s p o r e  s u r f a c e  p r o ­

duc ing  r i b - l i k e  f e a t u r e s  which g iv e  t h e  s p o r e ,  e x c l u s i v e  of  

t h e  s p i n e s ,  a q u a s i - v e r r u c o s e  a p p e a ra n c e .  These  s p i n e s  a r e  

more i n  keep in g  w i th  t h e  v a r i a b l e  s p in e  e x p r e s s i o n s  found in  

t h e  genus R a i s t r i c k i a  and d i f f e r  m arkedly  from th e  d e l i c a t e  

c o n i c a l  s p i c u l a e  r e g a r d e d  as  c h a r a c t e r i z i n g  A p i c u l a t i s p o r i t e s . 

The emendat ion  o f  P o to n ie^ a n d  Kremp i s  t h e r e f o r e  n o t  r e c o g ­

n i z e d  i n  t h i s  p ap e r .

Kosanke (1950) a s  p e r  Kosanke e t  a l .  (1960) r e c o r d s  

t h e  s p e c i e s  from th e  u pper  p o r t i o n  o f  th e  Kewanee group o f  

I l l i n o i s .  Davis (1961) and C la rk e  (1961) r e p o r t  R. i m b r i c a t a  

a s  r a r e  i n  t h e  Rowe and Secor  c o a l s  o f  Oklahoma. I t  h a s  no t  

been r e p o r t e d  to  d a t e  o u t s i d e  o f  North America.

F ig u re d  specimen:  S l i d e  No. OPC 216F-3-4 ,  C ra ig

County.

RAISTRICKIA SOLARIA Wilson and H o f f m e i s t e r ,  19 56

P l a t e  3, f i g .  6 

R a i s t r i c k i a  s o l a r i a  i s  t h e  second most abundan t
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R a i s t r i c k i a  In  t h e  I r o n  Pos t  c o a l  but  t h e  p r o p o r t i o n  o f  t h e  

s p e c i e s  In  a ssem blage  c o u n ts  b a r e l y ,  on o c c a s i o n ,  exceeds  1

p e r c e n t .  The s p e c i e s  u s u a l l y  o ccu rs  s c a t t e r e d  th ro ug h ou t

v a r i o u s  l e v e l s  o f  4 o f  t h e  6 sampled s e c t i o n s .  In  th e  n o r t h ­

ernmost  s e c t i o n  (OPC 615, C ra ig  County) I t  o c c u r s  In  on ly

.*« I ^ *1 J  S  J  ^  ^  ^  ^ ^ ^ ^  ^  *-
Vf  & & C  X C V C X  C L L I S U  J . C  J .  O  C l w a C i i U  X i L  d X X  V  X  U i i C  p u ^ u x c t c x u i i  C U U i i C a

o f  t h e  so u the rn m o s t  sampled s e c t i o n  (OPC 657, Wagoner County). 

I n  t h e  r em a in in g  f o u r  s e c t i o n s ,  t h e  p r o p o r t i o n  o f  th e  s p e c i e s  

I n  p o p u l a t i o n  c o u n ts  shows no w e l l  d e f i n e d  d i s t r i b u t i o n  

p a t t e r n .  The h i g h e s t  v a lu e  (1 .3  p e r c e n t )  f o r  t h e  s p e c i e s  In  

t h e s e  co u n ts  o c c u r s  In  t h e  f o s s l l l f e r o u s  u n d e r c l a y s  o f  OPC 

614,  Rogers County.

R. s o l a r i a  was d e s c r i b e d  from th e  Croweburg c o a l  o f  

Oklahoma, and H igg ins  (1960) ,  C la rk e  (1961) and Davis (1961) 

r e c o r d e d  I t ,  r e s p e c t i v e l y ,  from the  W e l r - P l t t s b u r g , S e co r ,  and 

Rowe c o a l s  o f  t h e  same s t a t e .  To d a t e  t h e  s p e c i e s  has not  

been r e p o r t e d  from Europe.

F ig u re d  specim en:  S l i d e  No. OPC 216D-1-2,  C ra ig

County.

RAISTRICKIA SP. A 

P l a t e  3, f i g s .  7, 8, 9 

Spores r a d i a l ;  s p h e r i c a l ;  t r l l e t e ;  r a y s  w i th  t h i n  

commissure and t h i n ,  s l i g h t l y  r a i s e d  l i p s ,  e x te n d in g  to
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f o u r - f i f t h s  o f  th e  r a d i u s ;  p r o j e c t i o n s  s p a r s e ,  t u b u l a r  and 

t e r m i n a t e d  b l u n t l y  to  s l i g h t l y  p a r t a t e  to  more commonly 

f l a r e d ,  l e n g t h  5 .5  to  8 .8  m icrons  and o f  un i fo rm  l e n g t h  w i th  

each specim en,  w id th  2 .3  to  3 .5  microns broad .  S p in e s  w i th  

p rom inen t  t r a n s v e r s e  r e g u l a r l y  spaced  s t r i a t i o n s .  Spore 

w a l l  1 t o  1 .5  microns t h i c k .  O v e r a l l  d iam e te r  42 t o  48 

m i c r o n s .

T y p ic a l  specimen:  S l i d e  No. OPC 624E-4-2 ,  C ra ig  

County ,  Oklahoma. O v e r a l l  d im ensions  42 .9  by 4 6 .2  m ic ron s .

R a i s t r i c k i a  sp .  A i s  s i m i l a r  to  t h e  l a r g e r  and more 

d e n s e l y  s p in o s e  R. s a e t o s a  (Loose,  1932) S . ,  W., and B.

(1944) .  I t  a p p ea rs  c l o s e l y  r e l a t e d  to  R. supe rb a  ( Ib rah im ,  

1933) S . ,  W., and B. (1944) from which i t  a p p a r e n t l y  d i f f e r s  

by p o s s e s s i n g  fewer s p i n e s  w i t h  prominent  t r a n s v e r s e  s t r i a e  

o r  i n n e r  t h i c k e n i n g s ,  and s h o r t e r  t r i l e t e  r a y s .  I t  d i f f e r s  

from R. c ro c e a  Kosanke (1950) i n  be ing  s m a l l e r  and i n  p o s s e s s ­

in g  r e l a t i v e l y  s h o r t e r  and more b i f i d  s p i n e s .

T h is  s p e c i e s  o c cu rs  r a r e l y ,  l a r g e l y  as  s i n g l e  s p e c i ­

mens, i n  t h e  assemblage c o u n ts  o f  th e  I ro n  Post  c o a l .  The 

specimens tend  m os t ly  to  o ccu r  in  th e  middle  p o r t i o n  o f  the  

sampled c o a l  s e c t i o n s .  The s p e c i e s  i s  a b se n t  in  t h e  p o p u la ­

t i o n  c o u n ts  o f  t h e  so u th e rn m o s t  s e c t i o n  sampled (OPC 657, 

Wagoner C o u n ty ) .
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RAISTRICKIA SP. B 

P l a t e  3, f i g .  5 

Spores r a d i a l ;  t r i l e t e ;  s p h e r i c a l ;  t r i l e t e  r a y s  o b ­

sc u re d  by dense  p r o c e s s e s  bu t  app ea r  to  e x te n d  2 /3  the  

r a d i u s .  P r o c e s s e s  v a r i a b l e ,  b lu n t  to  n o r m a l ly  b u lb o u s ly  

t e r m in a t e d ,  s h o r t ,  m easu r ing  2 .2  to  4 .5  m icrons  in  l e n g t h ,

1 .5  to  4 .8  m icrons  b road .  Spore w a l l  1 .7  to  2 .3  microns 

t h i c k .  O v e r a l l  d i a m e te r  28 .0  to  36.0 m ic ro ns .

T y p ic a l  specim en:  S l i d e  No. OPC 216D-3-3, C ra ig  

County,  Oklahoma. O v e r a l l  d imensions  29 .7  by 33.0 m ic rons .

T h is  s p e c i e s  o c c u r s  i n  t h e  p o p u l a t i o n  coun ts  o f  o n ly  

two l e v e l s  o f  one sampled s e c t i o n  (OPC 614,  l e v e l s  G and K, 

Rogers County) and was e n c o u n te re d  o n ly  r a r e l y  w h i le  t r a v e r s ­

in g  s l i d e s  i n  s e a r c h  o f  p h o to g ra p h ic  spec im ens .  The w r i t e r  

h a s  found no p r e v i o u s l y  d e s c r i b e d  form s i m i l a r  to  R a i s t r i c k i a  

s p .  B. At f i r s t  g l a n c e  t h e  s p e c i e s  s u p e r f i c i a l l y  resem bles  

V e r r u c o s i s p o r i t e s  due to  t h e  s h o r t n e s s  o f  t h e  numerous sp in e s .  

I t  does no t  belong i n  t h i s  genus ,  however,  a s  t h e  o rnam enta ­

t i o n  i s  d e f i n i t e l y  s p i n o s e .

RAISTRICKIA SP. C 

P l a t e  3, f i g .  4 

Spores r a d i a l ;  t r i l e t e ;  s p h e r i c a l ;  t r i l e t e  f a i n t  and 

o b scu red  by p r o c e s s e s .  P r o c e s s e s  s h o r t ,  b l u n t ,  mammillary.
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l e n g t h  4 . 5  t o  5 .5  m ic r o n s ,  w id th  3 .5  to  4 . 4  m ic r o n s .  P ro c ­

e s s e s  d i m e n s i o n a l l y  u n i fo rm  i n  g iv en  spec im ens .  O v e r a l l  

d i a m e t e r  36 .0  t o  4 1 .0  m ic r o n s .

T y p i c a l  specimen:  S l i d e  No. OPC 624E-1-16 ,  Rogers 

County ,  Oklahoma. O v e r a l l  d i a m e te r  4 0 .7  by 4 0 .7  m ic ro n s .

T h is  s p e c i e s  was o b s e rv e d  in  th e  p o p u l a t i o n  c o u n ts  

o f  t h r e e  l e v e l s  ( l e v e l  C, OPC 216, C ra ig  County;  l e v e l s  C 

and E, OPC 624, Rogers C o u n ty ) .  I t  was e n c o u n te r e d  i n  o n ly  

one o t h e r  l e v e l  ( l e v e l  D, OPC 614, Rogers County)  w h i l e  

t r a v e r s i n g  s l i d e s  i n  s e a r c h  o f  p h o to g ra p h ic  spec im ens .  There  

a p p e a r s  t o  be no d e s c r i b e d  form s i m i l a r  to  R a i s t r i c k i a  sp .  C.

RAISTRICKIA ? SP. D 

P l a t e  3,  f i g .  3 

Spore s  r a d i a l ;  t r i l e t e ;  t r i a n g u l a r ;  t r i l e t e  r a y s  

long (16 t o  22 .5  m ic ro n s)  and ex te n d in g  4 / 5  o f  r a d i u s ;  com­

m is s u r e  t h i n  w i th  narrow ( l e s s  th an  1 micron)  s l i g h t l y  r a i s e d  

l i p s ;  p r o c e s s e s  s h o r t ,  w i t h  v a r i a b l e ,  b lu n t  t o  bu lbous  o r  

i n f l a t e d  t e r m i n a t i o n s ,  l e n g t h  1 .5  to  3 .5  m ic ro n s ,  w id th  1 to

2 .5  m ic ro n s .  Sm al le r  s p i n e s  c o n i c a l  or a p i c u l a t e  i n  many 

spec im ens .  Spore w a l l  1 .3  t o  1 .5  microns  t h i c k .  O v e r a l l  

d i a m e te r  4 5 .5  to  53.0  m ic ro n s .

T y p ic a l  specim en:  S l i d e  No. OPC 62&G-3-3, Rogers
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County ,  Oklahoma. O v e r a l l  d i a m e te r  48 .5  by 51 .7  m ic rons .

The s p e c i e s  i s  q u e s t i o n a b l y  r e f e r r e d  to  R a i s t r i c k i a  

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

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

a f f i n i t i e s  t o  t h e  sp o re  group r e f e r r e d  to  a s  A n a p i c u l a t i - 

s p o r i t e s  P o t o n i e ' a n d  Kremp (1955) .  The s p e c i e s  i n  shape and 

g e n e r a l  o r n a m e n ta t io n  i s  b r o a d ly  s u g g e s t i v e  o f  some forms 

r e f e r r e d  t o  L o p h o t r i l e t e s  (Naumova, 1937) P o t o n i e ' a n d  Kremp 

(1955) .  However, because  t h e s e  g e n e ra  have  a d o u b t f u l  

s t a t u s ,  t h e  s p e c i e s  i s  r e f e r r e d  q u e s t i o n a b l y  in  R a i s t r i c k i a .

R a i s t r i c k i a  ? sp .  D o c cu rs  r a r e l y  i n  th e  p o p u l a t i o n  

co u n ts  o f  t h e  I r o n  Pos t  c o a l  as  s i n g l e  spec im ens .  The s p e c i e s  

was e n c o u n te r e d  i n  t h e  co u n ts  o f  3 l e v e l s  ( l e v e l  D o f  OPC 216, 

C ra ig  County;  l e v e l  I ,  OPC 624, Rogers County,  and l e v e l  B 

o f  OPC 614, Rogers  Coun ty) .  The s p e c i e s  was o th e r w i s e  e n ­

c o u n te r e d  o n ly  r a r e l y  w h i l e  t r a v e r s i n g  s l i d e s  f o r  p h o to g rap h ic  

s p e c im e n s .

Genus CONVOLUTISPORA H o f f m e i s t e r ,  S t a p l i n  and

M alloy ,  1955

Genotype:  C o n v o lu t i s p o r a  f l o r i d a  H . , S . , and M , , 1955, 

J o u r .  P a le o n to lo g y ,  v o l .  29, p. 384, p i .  38, 

f i g s .  5 and 6
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CONVOLUTISPORA FLORIDA H . , S . , and M., 1955 

P l a t e  3, f i g .  10 

Specimens o f  Ĉ. f l o r i d a  a r e  e x t r e m e ly  r a r e  i n  th e  

I r o n  P os t  c o a l .  I t  was e n c o u n te re d  i n  th e  p o p u l a t i o n  co un ts  

o f  o n l y  one l e v e l  (OPC 624 J ,  Rogers County) and i n  o n ly  one 

o t h e r  l e v e l  w h i l e  t r a v e r s i n g  s l i d e s  f o r  p h o tog raph ic  s p e c i ­

mens ( l e v e l  H, OPC 624) .

The s p e c i e s  was o r i g i n a l l y  d e s c r i b e d  from th e  Hardins- 

burg f o r m a t io n  ( C h e s t e r i a n )  o f  Kentucky and has been r e p o r t e d  

from t h e  Rowe (Dav is ,  1961) and Secor  (C la rk e ,  1961) c o a l s  o f  

Oklahoma.

F ig u r e d  specimen:  S l i d e  No. OPC 6 2 4 J -6 -2 ,  Rogers

County.

Genus CONVERRUCOSISPORITES P o t o n i e ' a n d  Kremp, 19 54 

Genotype:  C o n v e r r u c o s i s p o r i t e s  t r i q u e t r u s  ( Ib rah im ,  1933) 

P o t .  and K r . , 1955 

1933 V e r r u c o s i - s p o r i t e s  t r i q u e t r u s  Ib rah im ,

Sporenformen des A e g i r - h o r i z o n t s  des Ruhr- 

R e v i e r s ,  p. 26, p i .  7, f i g .  61 

1954 C o n v e r r u c o s i s p o r i t e s  t r i q u e t r u s  ( I b r . , 1933)

Po t .  and K r . , T e i l  I ,  P a l a e n t o g r a p h i c a , Abt. B, 

v o l .  98, L i e f  1 -3 ,  p. 65, p i .  13, f i g .  191
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CONVERRUCOSISPORITES MOSAICOIDES P o t o n i e  

and Kremp, 1955 

P l a t e  3, f i g .  12 

T h is  s p e c i e s  i s  r a r e  i n  t h e  examined s e c t i o n s  o f  t h e  

I r o n  Po s t  c o a l .  I t  a p p e a rs  i n  t h e  p o p u l a t i o n  c o u n ts  o f  o n ly  

3 l e v e l s  i n  d i f f e r e n t  h o r i z o n s  o f  4 o f  t h e  6 s e c t i o n s  sampled. 

The s p e c i e s  o c c u r s  a s  s i n g l e  specimens which t e n d  to  be con ­

c e n t r a t e d  i n  t h e  lower  h a l f  o f  t h e  c o a l  seam.

C. m o s a ic o id e s  i s  a b s e n t  from t h e  p o p u l a t i o n  c o u n ts  

i n  t h e  so u th e rn m o s t  (OPC 657, Wagoner County)  and n o r t h e r n ­

most (OPC 615, C r a ig  County) s e c t i o n s .  The specimens from 

t h e  I r o n  P o s t  c o a l  do n o t  exceed 25 m icrons  i n  o v e r a l l  diam­

e t e r ,  whereas  P o t o n i e ' a n d  Kremp (1955) m en t ioned  30 microns  

o r  more a s  t h e  d i a m e t e r .  I l l u s t r a t i o n s  o f  t h e  t y p e ,  however,  

i n d i c a t e  t h a t  t h e  d ia m e te r  i s  a p p r o x im a te ly  23 m ic ro n s .  Other  

th a n  t h i s  t h e  s p e c i e s  a p p ea rs  i d e n t i c a l  w i th  C. m o sa ic o id e s  

P o t o n i e ' a n d  Kremp.

To d a t e ,  t h i s  form has been r e c o r d e d  o n ly  from th e  

lower p o r t i o n  o f  t h e  W es tp h a l ia n  C h o r i z o n  o f  t h e  Ruhr b a s in  

o f  Germany and from t h e  S te p h a ^ ia n  o f  t h e  K a ip in g  b a s i n  o f  

China (Imgrund, 1960) .

F ig u r e d  spec im en:  S l i d e  No. OPC 624D-3-3 ,  Rogers

County.
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CONVERRUCOSISPORITES SULCATUS (Wilson and Kosanke,

1944) Potonie '^and Kremp, 1955 

P l a t e  3, f i g .  11 

1944 P u n c t a t i - s p o r i t e s  s u l c a t u s  Wilson and Kosanke, 

Iowa Acad. S c i e n c e ,  P r o c . ,  v o l .  51, p. 331,

r  jf t

1955 C o n v e r r u c o s i s p o r i t e s  s u l c a t u s  (Wils .  and K os . ,  

1944) P o to n ie ' ' an d  Kremp, T e i l  I ,  P a l a e o n to -  

g r a p h i c a ,  Abt .  B, v o l .  98, L ie f g ,  1 -3 ,  p. 64 

C o n v e r r u c o s i s p o r i t e s  s u l c a t u s  i s  v e ry  r a r e  i n  th e  

I r o n  P o s t  c o a l .  I n  p o p u l a t i o n  c o u n t s ,  t h e  s p e c i e s  a p p e a r s  i n  

two sample  l e v e l s  i n  s e p a r a t e  s e c t i o n s  ( l e v e l  I ,  OPC 624 and 

l e v e l  D, OPC 374) a s  s i n g l e  spec im ens .  The s p e c i e s  was e n ­

c o u n te r e d  i n  o n l y  one o t h e r  s e c t i o n  ( l e v e l  G, OPC 614) w h i l e  

t r a v e r s i n g  s l i d e s  f o r  p h o to g r a p h ic  spec im ens .  In  a l l  c a s e s ,  

t h e  specim ens were e n c o u n te re d  i n  t h e  m idd le  h a l f  o f  th e  

c o a l  s e c t i o n .

R e p o r te d  o c c u r r e n c e s  o f  t h i s  s p e c i e s  a r e  c o n f in e d  to  

t h e  n o r t h e r n  p o r t i o n  o f  t h e  w e s t e r n  h e m isp h e re .  The form 

was d e s c r i b e d  from th e  Des Moines o f  Iowa and h a s  s i n c e  been 

r e p o r t e d  by Kosanke (1950) a s  pe r  Kosanke e t  a l .  (1960) as 

r a n g i n g  s t r a t i g r a p h i c a l l y  from th e  McCormick group th rough  

t h e  McLeansboro group o f  I l l i n o i s .  Guennel (1958) r e p o r t e d
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t h e  s p e c i e s  from t h e  P o t t s v i l l e  c o a l s  o f  I n d i a n a .  Schemel 

(1951) r e c o r d e d  i t  from th e  M yst ic  c o a l  o f  Iowa. In  O k la ­

homa t h e  s p e c i e s  i s  r e c o r d e d  from t h e  Croweburg c o a l  (Wilson 

and H o f f m e i s t e r ,  1956) ,  and from t h e  Secor  c o a l  (H ig g in s ,  

1960; C l a r k e ,  1961).

t i g u r e d  specimen; S l i d e  No. OPC 374D -1-4 ,  Wagoner

County.

Genus VERRUCOSISPORITES ( I b ra h im ,  1933) emend.

P o t o n i e ' a n d  Kremp, 19 54 

Genotype:  V e r r u c o s i s p o r i t e s  v e r r u c o s u s  ( Ib rah im ,  1932) 

Ib rah im ,  1933

1932 S p o r o n i t e s  v e r r u c o s u s  Ib rah im  i n  P o t . , I b r . , 

and L . , Neues J a h r b u c h ,  Abt.  B, v o l .  67, p.

448, p i .  15, f i g .  17

1933 V e r r u c o s i - s p o r i t e s  v e r r u c o s u s  ( Ib rah im ,  1932) 

Ib rah im ,  Sporenformen des A e g i r h o r i z o n t s , p.

25, p i .  2, f i g .  17

1944 P u n c t a t i s p o r i t e s  v e r r u c o s u s  ( Ib rah im ,  1932)

S . ,  W., and B . , 111. Geol . Survey,  Rept I n v e s t .  

No. 91, p. 32.

1955 V e r r u c o s i s p o r i t e s  v e r r u c o s u s  ( Ib rah im ,  1932)

Pot .  and K r . ,  T e i l  I ,  P a l a e o n t o g r a p h i c a , Abt.

B . , v o l .  98, p. 65, f i g .  11, p i .  13, f i g .  195
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VERRUCOSISPORITES ? SP. A 

P l a t e  3, f i g .  2 

Spores  r a d i a l ;  t r i l e t e ;  s p h e r i c a l ;  t r i l e t e  r a y s  ob­

s c u r e d  by o r n a m e n ta t io n  bu t  ex tend  s l i g h t l y  i n  excess  o f  2 /3  

t h e  r a d i u s ;  commissure t h i n  w i th  no r a i s e d  l i p s .  Ornamenta­

t i o n  composed o f  low, g e n e r a l l y  o v a l  to  rounded t h ic k e n in g s  

m easur ing  4 .5  to  7 .8  microns  i n  d i a m e te r ;  some p r o j e c t  

b r o a d ly  to  2 .5  to  3 .5  microns beyond th e  e q u a t o r i a l  o u t l i n e ;  

s p o re  c o a t  o t h e r w i s e  l e v i g a t e .  Spore  w a l l  2 .5  to  4 .5  microns 

t h i c k  e x c l u s i v e  o f  v e r r u c o s e  p r o j e c t i o n s .

T y p ic a l  spec im en :  S l i d e  No. OPC 6 2 4 J - 5 - 5 ,  Rogers 

County, Oklahoma. O v e r a l l  d imensions  66 .0  x 71 .5  m icrons .

The s p e c i f i c  d e s c r i p t i o n  i s  based upon o n ly  3 s p e c i ­

mens and i s  t h e r e f o r e  r e f e r r e d  q u e s t i o n a b l y  to  V e r r u c o s i ­

s p o r i t e s  . The a s s ig n m e n t  i s  a l s o  q u e s t i o n a b l e  as  a few o f  

t h e  v e r r u c o s e - l i k e  s u r f a c e  f e a t u r e s  t e n d  to  be b r o a d ly  c o n i ­

c a l .  T h is  ten d e n cy  emphasizes t h e  g r a d a t i o n a l  a s p e c t s  o f  

o r n a m e n ta t i o n a l  f e a t u r e s  and,  i n  t h e  c a se  o f  V e r r u c o s i ­

s p o r i t e s  sp .  A, i s  s u g g e s t i v e  o f  p o s s i b l e  a f f i n i t y  to 

R a i s t r i c k i a . The s p e c i e s  ap p ea rs  n o t  to  be r e l a t e d  to  any 

p r e v i o u s l y  d e s c r i b e d  form.

T h is  s p e c i e s  was en co u n te re d  i n  t h e  p o p u l a t i o n  

coun ts  o f  o n ly  one l e v e l  (OPC 624 J )  and was encoun te red
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a g a i n  o n ly  i n  t h i s  l e v e l  and l e v e l  F o f  t h e  same s e c t i o n  

w h i l e  t r a v e r s i n g  s l i d e s  i n  s e a r c h  o f  specimens to  pho tog raph .

Genus SCHOPFITES Kosanke, 1950 

Genotype:  S c h o p f i t e s  dimorphus Kosanke, 111. Geol.

Survey,  B u l l .  74, p. 53, p i .  13, f i g s .  1-3

SCHOPFITES COLCHESTERENSIS Kosanke,  1950 

P l a t e  4 ,  f i g .  3 

Specimens o f  C. c o l c h e s t e r e n s i s  occur  f a i r l y  c o n ­

s i s t e n t l y  i n  t h e  a ssem blage  c o u n ts  o f  t h e  I r o n  Post  c o a l .  

A l though  a b s e n t  i n  some l e v e l s ,  t h e  a b se n c e s  a r e  m o s t ly  c o n ­

f i n e d  to  t h e  lower q u a r t e r  o f  t h e  c o a l  s e c t i o n .  The s p e c i e s  

may a c c o u n t  f o r  a s  much as  3 .5  p e r c e n t  o f  th e  t o t a l  p o p u l a ­

t i o n ,  but  n o r m a l ly  i t  i s  r e p r e s e n t e d  by v a lu e s  o f  l e s s  than  

1 p e r c e n t .  The h i g h e r  v a lu e s  o c cu r  i n  s e c t i o n s  in  th e  n o r t h ­

e r n  p o r t i o n  o f  t h e  o u tc ro p  a r e a  (OPC 216, C ra ig  County;  OPC 

624,  Rogers County) .  Values  d im in i s h  sou thward  and th e s e  

a r e  s c a t t e r e d  and become most r a r e  i n  t h e  sou the rnm os t  

sampled s e c t i o n  (OPC 657, Wagoner C o un ty ) .  P r o p o r t i o n s  of  

t h e  s p e c i e s  i n  p o p u l a t i o n  co u n ts  show c o n s i s t e n t l y  and p r o ­

g r e s s i v e l y  h i g h e r  v a lu e s  u p - s e c t i o n .  The h i g h e s t  n o rm a l ly  

o ccu r  i n  t h e  top  f i f t h  o f  t h e  c o a l  s e c t i o n .  The s p e c i e s  i s  

p r e s e n t  i n  t h e  lower q u a r t e r  and a b s e n t  in  th e  rem ain ing
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p o r t i o n s  o f  t h e  s e c t i o n  o f  bo th  t h e  n o r th e rn m o s t  and s o u t h ­

ernmost  sampled s e c t i o n s  ( r e s p e c t i v e l y  OPC 615, C ra ig  County 

and OPC 657,  Wagoner Coun ty) .  The s p e c i e s  i s  n o rm a l ly  a b s e n t  

i n  t h e  u n d e r c l a y s  but  i t  does o c cu r  i n  l e v e l  A o f  OPC 624, 

Rogers County, n e a r  t h e  m idd le  o f  t h e  o u tc ro p  a r e a .  Roof 

y h a le s  y i e l d  r a r e  specimens i n  OPC 216, C ra ig  Councy and UPL 

624,  Rogers County. The s p e c i e s  i s  a b s e n t  i n  t h e  p o p u l a t i o n  

co u n ts  i n  t h e  r o o f  s h a l e s  o f  t h e  r em a in in g  s e c t i o n s .  

c o l c h e s t e r e n s i s  i n  t h e  I r o n  Pos t  c o a l  ap p ea rs  to  have been 

r e p r e s e n t a t i v e  o f  th e  p l a n t  community c h a r a c t e r i z i n g  th e  

l a t e  development  o r  " m a t u r a t i o n "  o f  t h e  c o a l  swamp community 

i n  t h e  c e n t e r  o f  t h e  sampled a r e a .  The p re s e n c e  o f  t h e  

s p e c i e s  lower i n  t h e  c o a l  s e c t i o n  o f  th e  n o r th e rn m o s t  and 

so u th e rn m o s t  s e c t i o n s  i s  p o s s i b l y  i n d i c a t i v e  t h a t  c o n d i t i o n s  

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

a t  a d i f f e r e n t  t im e  i n  t h e s e  a r e a s .

Kosanke (1950) d e s c r i b e d  th e  s p e c i e s  from No. 2 c o a l  

o f  th e  C arb on d a le  fo rm a t io n  o f  I l l i n o i s .  I t  has  been r e ­

p o r t e d  from th e  Croweburg c o a l  o f  Oklahoma (Wilson and H o f f ­

m e i s t e r ,  1956) and from th e  Rowe and Secor  c o a l s  o f  t h e  same 

s t a t e  by Davis (1961) and C la r k e  (1961) .  To d a t e ,  t h e  

s p e c i e s  has n o t  been r e p o r t e d  o u t s i d e  t h e  r a i d - c o n t i n e n t a l  

a r e a  o f  t h e  U n i ted  S t a t e s ,  o t h e r  t h a n  some o f  th e  i l l u s t r a t e d
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forms i d e n t i f i e d  as  S c h o p f i t e s  dimorphus Kosanke by B u t t e r -  

w orth  and W il l iam s  (1954) from th e  lower C a r b o n i f e r o u s  o f  

England.  These  forms belong  more p r o b a b ly  to  

c o l c h e s t e r e n s i s .

F ig u r e d  specimen:  S l i d e  No. OPC 624K-1-5,  Rogers

Councy.

S e r i e s  M urona t i  P o to n ie^ a n d  Kremp, 1954 

Genus MICRORETICULATISPORITES (Knox, 1950) emend. 

P o to n ie " a n d  Kremp, 1954 

Genotype:  M i c r o r e t i c u l a t i s p o r i t e s  lacunosus  ( Ib rah im ,  

1933) Knox, 1950 

1933 R e t i c u l a t i - s p o r i t e s  l acunosus  Ib ra h im ,  S p o re n ­

formen des A e g i r h o r i z o n t s ,  p. 36, p i .  6,  f i g .  

50

1944 P u n c t a t i - s p o r i t e s  lacun o su s  ( Ib rah im ,  1933)

S . ,  W., and B . , 111. Geol . Survey ,  Rept.

I n v e s t .  91, p. 31 

1950 M i c r o r e t i c u l a t i s p o r i t e s  lacunosus  ( Ib rah im ,

1933) Knox, 1950, Bot.  Soc. E d inburgh ,  T r a n s . ,  

v o l .  35, p. 320, f i g .  240 

The sp o re s  a s s i g n e d  t o  t h i s  genus from th e  I r o n  Post  

c o a l ,  M. f e n e s t r a t u s , M. f o v e a t u s , and M. q u a e s i t u s , p r e s e n t
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a taxonomic problem d i s c u s s e d  e a r l i e r  i n  c o n s i d e r a t i o n  o f  

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

e r i c  g ro u p s .  The s p e c i e s  i n  q u e s t i o n  a r e  m i c r o r e t i c u l a t e .  

However, t h e  forms a r e  e i t h e r  a l e t e  o r  t h e  t r i l e t e s  a r e  

b a r e l y  v i s i b l e ,  su g g e s t i n g  t h a t  th e y  were n o n f u n c t i o n a l .

T h is  f e a t u r e  would d e f i n i t e l y  e x c lud e  two o f  t h e  s p e c i e s  

from M i c r o r e t i c u l a t i s p o r i t e s  a s  emended by P o t o n i e ' a n d  Kremp 

(1955) .  As emended, t h e  genus was t o  s e r v e  as  r e p o s i t o r y  

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

m e n ta t i o n .  Bhardwaj (1955) a t t e m p te d  to  emend t h i s  group by 

p ro p o s in g  th e  g e n e r i c  name F o v e o l a t i s p o r i t e s  f o r  some s p e c i e s  

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

th e  genus a r e  su p p o sed ly  c h a r a c t e r i z e d  by a s p h e r i c a l  shape ,  

i n d i s t i n c t  t r i l e t e  and o rn a m e n ta t io n  o f  f o v e o la e  or  p i t s  s u r ­

rounded  by e x t r a  r e t i c u l a e .  M i c r o r e t i c u l a t i s p o r i t e s  i s  r e ­

se r v e d  f o r  t h o s e  o th e r w i s e  s i m i l a r  sp o r e s  w i th  t r i a n g u l a r  

sh a p es .  The emendat ion  o f  Bhardwaj i s  n o t  fo l low ed  i n  t h i s  

p a p e r  as  i t  r e t u r n s  a g a in  to  t h e  q u e s t i o n  o f  t h e  v a l i d i t y  in  

e r e c t i n g  g e n e r i c  t a x a  on f e a t u r e s  which a r e  o f  s p e c i f i c  im­

p o r t a n c e .  Bhardwaj (1955, p. 126) ad m i t s  t o  t h e  g r a d a t i o n a l  

f e a t u r e  o f  t h e  f a v e o l a t e  o rn a m e n ta t io n  i n  m en t ion ing  t h a t  

some s p e c i e s  seem to  combine t h e  f e a t u r e s  o f  F o v e o l a t i ­

s p o r i t e s  and M i c r o r e t i c u l a t i s p o r i t e s  as  emended. In  a d d i t i o n .
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t h e r e  a p p ea rs  to  be some doubt  a s  to  th e  v a l i d i t y  o f  t h e  

p r o p o s a l  owing t o  a c o n fu s io n  among European workers  a s  to  

t h e  c h a r a c t e r i s t i c s  o f  M. f e n e s t r a t u s , t h e  geno type  o f  Foveo­

l a t i s p o r i t e s  , and M, f o v e a t u s . These p o i n t s  w i l l  be more 

f u l l y  e x p la in e d  i n  t h e  d i s c u s s i o n s  c o n ce rn in g  th e  i n d i v i d u a l  

s p e c i e s  t h a t  fo l lo w .

MICRORETICULATISPORITES FENESTRATUS 

(Kosanke and Brokaw, 1950) P o t o n i e ' a n d  Kremp, 1955

P l a t e  4 ,  f i g .  5 

1950 P u n c t a t i - s p o r i t e s  f e n e s t r a t u s  Kosanke and

Brokaw, i n  Kosanke,  1950, 111. Geol . Survey ,  

B u l l .  74, p. 15, p i .  2, f i g .  10

1954 non M i c r o r e t i c u l a t i s p o r i t e s  f e n e s t r a t u s  (Kos. 

and Brokaw, 1954) B u t te r w o r th  and W il l ia m s ,

Ann. Mag. Nat.  H i s t o r y ,  v o l .  7, p. 755, p i .

17, f i g .  1 -3 ,  t e x t  f i g .  1-2

1955 M i c r o r e t i c u l a t i s p o r i t e s  f e n e s t r a t u s  (Kos. and 

Brokaw, 1950) Po t .  and K r . ,  T e i l  I :  P a l a e o n t o ­

g r a p h i c a ,  Abt.  B, v o l .  98, L ie f .  1 -3 ,  p. 98

1955 F o v e o l a t i s p o r i t e s  f e n e s t r a t u s  (Kosanke, 1950) 

Bhardwaj, P a l a e o b o t a n i s t , v o l .  4 ,  p. 126, p i .

1, f i g .  4
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M i c r o r e t i c u l a t i s p o r i t e s  f e n e s t r a t u s  i s  uncommon in  

t h e  assem blage  c o u n ts  o f  t h e  I r o n  Pos t  c o a l .  The o c c u r r e n c e s  

a r e  u s u a l l y  s c a t t e r e d  t h r o u g h o u t  th e  v a r i o u s  l e v e l s .  The 

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

c e n t r a t e d  i n  t h e  lower q u a r t e r  o f  4 o f  th e  6 c o a l  s e c t i o n s  

sampled.  I t  o c c u r s  most a b u n d a n t ly  (2 p e r c e n t )  i n  th e  B 

l e v e l ,  OPC 374, Wagoner County. The s p e c i e s  i s  a b s e n t  from 

th e  so u th e rn m o s t  and n o r th e r n m o s t  s e c t i o n s  (OPC 615, C ra ig  

County and OPC 657,  Wagoner County) i n  th e  o u tc r o p  a r e a .  M. 

f e n e s t r a t u s  i s  a b s e n t  i n  t h e  r o o f  s h a l e s  and i s  r a r e  i n  the  

u n d e r c l a y s ;  a s i n g l e  specimen ap p ea re d  in  t h e  p o p u l a t i o n  

co u n t  o f  t h e  l e v e l  A, OPC 374.

Kosanke and Brokaw (1950) ,  i n  d e s c r i b i n g  th e  s p e c i e s ,  

n o te d  t h a t  t h e  s p o r e  a p p e a r s  a l e t e  and o n ly  th rou g h  c a r e f u l  

fo c u s in g  i s  t h e  t r i l e t e - m a r k  f a i n t l y  v i s i b l e .  In  tu e  I ro n  

Pos t  c o a l  specim ens t h e  t r i l e t e  was n o t  v i s i b l e  th ro u gh  c a r e ­

f u l  f o c u s in g .  I t  a p p e a r s  t h a t  t h e  s p e c i e s  does n o t  r i g h t l y  

be long  i n  M i c r o r e t i c u l a t i s p o r i t e s  as emended by Potonie'"and 

Kremp (1955) ,  and sh o u ld  more a p t l y  be a s s i g n e d  to  a new 

genus r e p r e s e n t a t i v e  o f  s p h e r i  a l ,  m i c r o r e t i c u l a t e  and a l e t e  

s p o r e s .  However, t h e  s p e c i e s  r e p o r t e d  by B u t te rw o r th  and 

W il l iam s  (1954) a s  M. f e n e s t r a t u s  a p p e a rs  to  be an i n c o r r e c t  

i d e n t i f i c a t i o n  o f  M. fo v e a tu s  Kosanke,  1950. Bhardwaj (1955)
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l i s t s  t h i s  i d e n t i f i c a t i o n  in  th e  synonoroy o f  F o v e o l a t i ­

s p o r i t e s  . As Bhardwaj was u n d o u b te d ly  i n f l u e n c e d  by t h e  

European u n d e r s t a n d i n g  o f  t h e  m o r p h o lo g ic a l  f e a t u r e s  o f  M. 

f e n e s t r a t u s  (Kosanke, 1950) and does n o t  ment ion  hav ing  se en  

th e  h o l o ty p e ,  and s i n c e ,  i n  a d d i t i o n ,  t h e r e  a p p ea rs  to  be a 

c o n fu s io n  in  t h e  European l i t e r a t u r e  c o n c e rn in g  th e  i d e n t i ­

f i c a t i o n  o f  M. f e n e s t r a t u s  and M. f o v e a t u s , t h e  s p e c i e s  i s  

r e t a i n e d  i n  M i c r o r e t i c u l a t i s p o r i t e s  P o t o n i e ' a n d  Kremp (1955) 

and th e  s t a t u s  o f  F o v e o l a t i s p o r i t e s  i s  h e r e  c o n s id e r e d  in  

d o u b t .

Kosanke (1950) d e s c r i b e d  M. f e n e s t r a t u s  from th e  

H e r r in  c o a l  o f  I l l i n o i s  and as  pe r  Kosanke e t  a l .  (1960) 

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

as  e x te n d in g  from t h e  McCormick group th rough  th e  McLeans­

boro group .  The s p e c i e s  has been r e c o r d e d  in  th e  Mystic  

c o a l  o f  Iowa (Schemel, 1951).  In  Oklahoma, i t  i s  r e c o r d e d  

by C la rk e  (1961) from th e  Secor c o a l .  In  Europe, Bhardwaj 

(1955) r e c o r d e d  t h e  s p e c i e s  from th e  lower S tep han ian  G b t t e i -  

b o rn e r  s h a l e s  o f  t h e  Saar  b a s in .

Figured specimen: S l i d e  No. OPC 3 7 4 F -4 -4 ,  Wagoner

County.
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MICRORETICUIATISPORITES FOVEATUS (Kosanke, 1950)

P l a t e  4 ,  f i g .  2

1950 P u n c t a t i - s p o r i t e s  f o v e a tu s  Kosanke,  111. Geol. 

S u rv ey ,  B u l l .  74, p. 17, p i .  1, f i g .  6

1954 M i c r o r e t i c u l a t i s p o r i t e s  f e n e s t r a t u s  (Kosanke, 

1950) B u t t e r w o r th  and W il l ia m s ,  Ann. Mag. Nat.  

H i s t o r y ,  v o l .  7, p. 755, p i .  17, f i g s .  1-3

1955 M i c r o r e t i c u l a t i s p o r i t e s  fo v e a tu s  (Kosanke,  1950) 

P o t .  and K r . ,  T e i l  I :  P a l a e o n to g r a p h i c a ,  Abt . B, 

v o l .  98, L i e f .  1 -3 ,  p. 98

1955 F o v e o l a t i s p o r i t e s  f o v e a tu s  (Kosanke,  1950) 

Bhardwaj,  P a l a e o b o t a n i s t ,  v o l .  4 ,  p. 126

Specimens o f  M. f o v e a tu s  a r e  f a i r l y  common i n  th e  

I r o n  Pos t  c o a l .  The s p e c i e s  a p p e a rs  most a b u n d a n t ly  i n  th e  

lower  q u a r t e r  o f  t h e  sampled c o a l  s e c t i o n  and d im in i s h e s  p r o ­

p o r t i o n a t e l y  u p - s e c t i o n .  The h i g h e s t  p e r c e n ta g e  v a lu e s  a r e  

found i n  t h e  b a s a l  in ch  o f  t h e  c o a l ,  w i th  a maximum (6 p e r ­

c e n t )  i n  t h e  b a s a l  c o a l  l e v e l  o f  s e c t i o n  OPC 374, Wagoner 

County.  The s p e c i e s  i s  n o rm a l ly  r e p r e s e n t e d  from mid-seam 

upward by s i n g l e  spec im ens .  I t  i s  c o m p le te ly  a b s e n t  i n  the  

r o o f  s h a l e s .  O ccurrence  o f  t h e  s p e c i e s  i n  u n d e rc l a y s  i s  i n ­

c o n s i s t e n t ,  but  p e r c e n t a g e  v a lu e s  o f  t h e  s p e c i e s  f o r  t h i s  

l e v e l  exceed  1 p e r c e n t  i n  s e c t i o n s  l o c a t e d  n e a r  t h e  m iddle
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o f  t h e  o u tc ro p  a r e a .  I t  i s  a b s e n t  from th e  sou the rnm os t  

s e c t i o n  i n  t h e  o u t c r o p  a r e a  (OPC 657,  Wagoner Coun ty) .  The 

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

p a r e n t  p l a n t  o f  t h e  sp o re  was r e l a t e d  t o  t h e  f l o r a  a s s o c i ­

a t e d  w i th  t h e  e a r l y  deve lopm en ta l  s t a g e s  o f  th e  coal-swamp.

The a s s ig n m en t  o f  M. f o v e a tu s  t o  M i c r o r e t i c u l a t i - 

s p o r i t e s  by Potonie^ and Kremp (1955) i l l u s t r a t e s  a g a i n  d i f f i ­

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

s p e c i f i c  im p o r ta n c e .  The t r i l e t e  r a y s ,  a l th o u g h  n o rm a l ly  

v i s i b l e ,  a r e  o b s c u re  and c o n t r a s t  w i t h  t h e  d e f i n i t e  t r i l e t e  

marks i n  o t h e r  s p e c i e s  o f  M i c r o r e t i c u l a t i s p o r i t e s . Guided 

l a r g e l y  by s i z e  and o rn a m e n ta t io n ,  B u t t e r w o r th  and W il l iam s

(1954) i n c o r r e c t l y  a s s i g n e d  Lower C a r b o n i f e r o u s  sp o re s  to  M. 

f e n e s t r a t u s  (Kosanke,  1950),  i g n o r in g  i n  t h e i r  specimens th e  

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

T hese  m arkings  c l e a r l y  a s s i g n  th e  specimens to  M. fo v e a tu s  

(Kosanke,  1950) Po t .  and K r . ,  1955. T h is  a r c u a t e  r i n g  i s  

somewhat s u g g e s t i v e  o f  t h e  c i r c u l a r  l i n e  o f  c o n c re sce n ce  

a b o u t  t h e  t r i l e t e  formed by th e  u n io n  o f  t h e  i n n e r  and o u t e r  

s p o r e  bo d ies  o f  V e s t i s p o r a  Wilson and H o f f m e i s t e r  (1956).

I n  t h e  I r o n  P o s t  c o a l  M. fo v ea tu s  c an n o t  be s a i d  to  p o s s e s s  

an  i n n e r  sp o re  body, but  t h e  s p e c i e s  i s  d i s t i n c t  i n  t h e  f e a ­

t u r e s  d i s c u s s e d  and i t  would ap p ea r  t h a t  t h e  form sho u ld  be
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a s s i g n e d  t o  a d i f f e r e n t  genus.  I n  a t t e m p t i n g  t h i s ,  Bhardwaj

(1955) a s s i g n e d  th e  s p e c i e s  t o  F o v e o l a t i s p o r i t e s . However, 

b e ca u se  o f  t h e  m o rp h o lo g ic a l  c o n f u s io n  im p l i e d  i n  t h e  c i t e d  

synonymy, t h e  p r o p o s a l  i s  c o n s i d e r e d  q u e s t i o n a b l e .  T h e r e ­

f o r e ,  c o n s i s t e n t  w i th  th e  c o n s e r v a t i v e  aims o f  t h i s  p a p e r ,  

t h e  s p e c i e s  i s  h e r e  r e t a i n e d  i n  M i c r o r e t i c u l a t i s p o r i t e s .

M. f o v e a tu s  was d e s c r i b e d  by Kosanke (1950) from the  

lower  C arb on d a le  g roup o f  I l l i n o i s  and s u b s e q u e n t ly  l i s t e d  

from t h e  u p pe r  McLeansboro group o f  t h e  same s t a t e .  Accord­

in g  t o  a r e c e n t  r e v i s i o n  o f  t h e  s t r a t i g r a p h i e  no m en c la tu re  

o f  I l l i n o i s  (Kosanke e t  a l . ,  1960) t h e  s t r a t i g r a p h i e  r an g e  

o f  t h e  s p e c i e s  i n  t h i s  s t a t e  i s  now c o n s id e r e d  t o  ex te n d  from 

t h e  m id d le  p o r t i o n  o f  t h e  Kewanee group to  t h e  u pp e r  p o r t i o n  

o f  t h e  McLeansboro group .  Davis (1961) and C la rk e  (1961) 

r e p o r t e d  i t  as r a r e  i n  t h e  Rowe and Secor  c o a l s  o f  Oklahoma. 

The s p e c i e s  was r e c o r d e d  as  M. f e n e s t r a t u s  from th e  West­

p h a l i a n  C and D c o a l  h o r i z o n s  o f  England by B u t t e r w o r th  and 

W il l iam s  (1954) .

F ig u re d  specimen:  S l i d e  No. OPC 374D-1-5,  Wagoner

County.
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MICRORETICUIATISPORITES QUAESITUS (Kosanke, 1950) 

But te rw .  and W i l , ,  1954 

P l a t e  4 ,  f i g .  4

1950 P u n c t a t i - s p o r i t e s  q u a e s i t u s  Kosanke, 111. Geol .  

Survey ,  B u l l .  74, p. 17, p i .  2, f i g .  2

1954 M i c r o r e t i c u l a t i s p o r i t e s  q u a e s i t u s  (Kosanke,

1950) B u t te rw o r th  and W il l ia m s ,  Ann. Mag. Nat. 

H i s t o r y ,  v o l .  7, p. 755

1955 F o v e o l a t i s p o r i t e s  q u a e s i t u s  (Kosanke, 1950) 

Bhardwaj, P a l e o b o t a n i s t , v o l .  4 ,  p. 126

Specimens o f  M. f o v e a tu s  a r e  r a r e  i n  t h e  I r o n  Pos t  

c o a l  and t h e  s p e c i e s  nowhere exceeds  more th a n  1 .7  p e r c e n t  

o f  t h e  v a r i o u s  assem blage  cou n ts  i n  which i t  i s  p r e s e n t .  The 

s p e c i e s  i s  l i m i t e d  t o  th e  b a s a l  p o r t i o n  o f  f i v e  o f  th e  s i x  

s e c t i o n s  sam pled .  M. q u a e s i t u s  o c c u r s  in  t h e  u n d e r c l a y s  o f  

s e c t i o n s  OPC 624,  OPC 614 and OPC 374 l o c a t e d  n e a r  th e  m id ­

d l e  o f  t h e  o u t c r o p  a r e a .  Most o f  t h e  specimens a r e  r e s t r i c t e d  

to  th e  b a s a l  1 to  3 inch e s  o f  c o a l .  S in g l e  specimens occu r  

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

s e c t i o n s .  The s p e c i e s  i s  a b s e n t  i n  t h e  sou th e rnm os t  sampled 

s e c t i o n ,  OPC 657,  Wagoner County.

Bhardwaj (1955) a s s i g n e d  t h e  s p e c i e s  to  F o v e o l a t i ­

s p o r i t e s  , b u t ,  a s  s t a t e d  p r e v i o u s l y ,  because  th e  s t a t u s  o f
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t h e  genus i s  c o n s i d e r e d  i n  doub t ,  t h e  emendat ion  i s  n o t  f o l ­

lowed h e r e .

Kosanke (1955) d e s c r i b e d  t h e  s p e c i e s  from t h e  H e r r in  

c o a l  o f  I l l i n o i s  and a l s o  r e p o r t e d  i t  from t h e  m idd le  T rade-  

w a te r  g roup ,  t h e  C arb on d a le  group and lowermost p o r t i o n  o f  

t h e  McLeansboro g roup .  As p e r  Kosanke e t  a l .  (1960) th e  

s t r a t i g r a p h i e  r a n g e  o f  t h e  s p e c i e s  i s  now r e f e r r e d  to  as ex ­

t e n d i n g  from t h e  upperm ost  p o r t i o n  o f  t h e  McCormick group 

th ro u g h  t h e  Kewanee group  o f  t h i s  s t a t e .  Schemel (1951) 

r e p o r t e d  t h e  s p e c i e s  from t h e  M ys t ic  c o a l  o f  Iowa. M. quae ­

s i t u s  i s  a l s o  r e p o r t e d  from England from c o a l s  e q u i v a l e n t  in  

age  t o  t h e  W e s tp h a l i a n  C to  lower D h o r i z o n s  o f  c o n t i n e n t a l  

E u ro p e .

F ig u r e d  specimen:  S l i d e  No. OPC 6 2 4 1 -1 -1 ,  C ra ig

County.

D i v i s i o n  ZONALES (Bennie  and Kids t o n ,  1886) emend. Potonie'"

and Kremp, 1954 

S u b d i v i s i o n  A u r i t o t r i l e t e s  P o to n id '  and Kremp, 1954 

S e r i e s  A u r i c u l a t i  (Schopf ,  1938) emend. P o to n ie '  

and Kremp, 1954
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Genus TRIQUITRITES Wilson and Coe, 1940 

Genotype:  T r i q u i t r i t e s  a r c u l a t u s  Wilson and Coe, 1940,

Am. Midland N a t u r a l i s t ,  v o l .  23, no. 1, p.

185, f i g .  8

TRIQUITRITES AÛÛTÎÜS Wilson and H o f f m e i s t e r ,  1956 

P l a t e  4 ,  f i g s .  8, 9 

Specimens o f  T.  a d d i t u s  a r e  f a i r l y  common i n  f i v e  o f  

t h e  s i x  s e c t i o n s  o f  t h e  I r o n  P o s t  c o a l  examined.  I t  n e v e r  

exceeds  3 p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n  coun t  i n  t h e  v a r ­

io u s  l e v e l s  where i t  o c c u r s .  T. a d d i t u s  i s  most  common i n  

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

s e c t i o n  t o  one o r  two specimens i n  t o t a l  p o p u l a t i o n  c o u n t s .  

The s p e c i e s  i s  a b s e n t  from t h e  r o o f  s h a l e s  and i s  n o rm a l ly  

r e p r e s e n t e d  o n ly  by one o r  two specimens p e r  a ssem blage  i n  

t h e  u n d e r c l a y s .  G e n e r a l l y ,  t h e  s p e c i e s  i s  most common and 

p e r s i s t e n t  i n  s e c t i o n s  i n  t h e  n o r t h e r n  p o r t i o n  o f  t h e  o u t c r o p  

a r e a .  T h is  i s  e s p e c i a l l y  t h e  c a s e  i n  s e c t i o n  OPC 624, C ra ig  

County. I t  i s  r e p r e s e n t e d  by o n l y  3 specimens i n  l e v e l  B,

OPC 657, Wagoner County i n  t h e  so u th e rn m o s t  p o r t i o n  o f  th e  

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

t i o n  co u n ts  i n d i c a t e s  t h a t  t h e  s p e c i e s  i s  r e p r e s e n t a t i v e  o f  

a p l a n t  a s s o c i a t e d  w i th  t h e  e a r l y  v e g e t a t i o n a l  development
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o f  t h e  c o a l  swamp. The im p o r tan c e  o f  t h e  p l a n t  a p p a r e n t l y  

d im in i s h e d  as  t h e  swamp community deve loped  a l t h o u g h  r e m a in ­

ing  most p e r s i s t e n t l y  i n  t h e  n o r t h e r n  p o r t i o n  o f  t h e  a r e a .

T . a d d i t u s  was d e s c r i b e d  from t h e  Croweburg c o a l  o f  

Oklahoma (Wilson and H o f f m e i s t e r ,  1956) and has  s u b s e q u e n t l y  

been r e p o r t e d  from th e  Rowe c o a l  (D av is ,  1961) and t h e  Secor  

c o a l  (H ig g in s ,  1960; C l a r k e ,  1961) o f  th e  same s t a t e .

Guennel  (1958) r e c o r d e d  i t  from t h e  P o t t s v i l l e  c o a l s  o f  

I n d i a n a .  To d a t e  i t  has  n o t  been r e p o r t e d  from o u t s i d e  t h e  

U n i ted  S t a t e s .

F i g u r e d  spec im ens :  S l i d e  No. CPC 374F-1-11 ,  Wagoner 

County;  OPC 624D-1-23,  C ra ig  County.

TRIQUITRITES BRANSONII Wilson  and H o f f m e i s t e r ,  1956

P l a t e  4 ,  f i g .  11 

T h is  s p e c i e s  i s  t h e  most abundan t  form o f  t h e  genus 

T r i q u i t r i t e s  i n  t h e  I r o n  P o s t  c o a l  and may a c c o u n t  f o r  as  

much as  11 p e r c e n t  o f  t h e  a s sem b lag e  o f  some l e v e l s .  The 

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

t h a t  i t  i s  most abundan t  i n  t h e  lower and l e s s  abu n d an t  i n  

th e  m idd le  p o r t i o n s  o f  t h e  s e c t i o n s  sampled.  G e n e r a l l y ,  th e  

s p e c i e s  p r o p o r t i o n  i n  t h e  v a r i o u s  a ssem blage  c o u n t s  d e c r e a s e s  

u p - s e c r i o n  t o  minimal v a lu e s  i n  t h e  top  q u a r t e r  o f  t h e  c o a l .
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I t  i s  f a i r l y  common and may i n c r e a s e  s l i g h t l y  over  t h e  p r e ­

ced in g  to p  c o a l  sample i n  t h e  r o o f  s h a l e s .  The s p e c i e s  i s  

q u i t e  common i n  th e  u n d e r c l a y s  and h e r e  i t  may accoun t  f o r  

as  much a s  9 p e r c e n t  o f  t h e  t o t a l  a s sem b lage .  T. b r a n s o n i i  

i s  most abundan t  and p e r s i s t e n t  i n  t h e  n o r th e rn m o s t  sampled 

s e c t i o n ,  OPC 624, C ra ig  County,  and i s  l e a s t  abundant  and 

p e r s i s t e n t  i n  t h e  sou th e rnm os t  sampled s e c t i o n ,  OPC 657, 

Wagoner County. However, p ro c e e d in g  sou thward  i n  t h e  o u t ­

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

g r e s s i v e l y  s h i f t  u p - s e c t i o n  u n t i l  i n  s e c t i o n s  OPC 374 and 

OPC 657, t h e  h i g h e r  v a lu e s  ap p ea r  i n  m id d le  and th e n  i n  t h e  

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

t h e  p e r c e n t a g e  v a lu e s  c l e a r l y  i n d i c a t e s  t h a t  g e n e r a l l y  T. 

b r a n s o n i i  i s  r e p r e s e n t a t i v e  o f  a p l a n t  which was a s s o c i a t e d  

w i th  t h e  i n i t i a l  and e a r l y  d e v e lo p m e n ta l  s t a g e s  o f  t h e  vege-  

t a t i o n a l  communities i n  th e  c o a l  swamp. F u r t h e r ,  i t  a p p e a r s  

t h a t  f a v o r a b l e  e n v i ro n m en ta l  c o n d i t i o n s  f o r  t h e  p l a n t  were 

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

o f  t h e  s t u d i e d  a r e a  th an  t h e y  were i n  t h e  n o r th .

This  s p e c i e s  was d e s c r i b e d  from t h e  Croweburg c o a l  

o f  Oklahoma (Wilson and H o f f m e i s t e r ,  1956) and has s u b s e ­

q u e n t l y  been r e p o r t e d  from t h e  Rowe (D av is ,  1961) and Secor  

(H ig g in s ,  1960; C la rk e ,  1961) c o a l s  o f  t h e  same s t a t e .
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Guennel  (1958) r e c o r d e d  i t  from th e  P o t t s v i l l e  c o a l s  o f  

I n d i a n a .  To d a t e  th e  s p e c i e s  has n o t  been r e p o r t e d  from o u t ­

s i d e  th e  c o n t i n e n t a l  U n i ted  S t a t e s .

F ig u re d  specimen;  S l i d e  No. OPC 624H-6-2,  C ra ig

County.

TRIQUITRITES c f .  EXIGUUS Wilson and Kosanke, 1944

P l a t e  4,  f i g .  6 

T h is  sm a l l  sp o re  does n o t  a p p e a r  in  th e  p o p u l a t i o n  

co u n ts  o f  t h e  I r o n  Pos t  c o a l .  I t  was en co u n te re d  w h i l e  

t r a v e r s i n g  s l i d e s  fo r  p h o to g r a p h ic  specimens in  o n ly  two 

l e v e l s :  l e v e l  D, OPC 624, C ra ig  County and l e v e l  D, OPC 374, 

Wagoner County.

The s p e c i e s  i s  t e n t a t i v e l y  a s s i g n e d  to  T. ex iguus 

because  t h e r e  were few specimens f o r  compar ison .  F u r t h e r ,  

t h e  a p i c e s  ap p ea r  l e s s  deve loped  and more p o in te d  i n  th e  

I r o n  Pos t  c o a l  specimens.

T. ex iguus  was d e s c r i b e d  from th e  Des Moines o f  Iowa 

by Wilson and Kosanke (1944) .  I t  has  s u b s e q u e n t ly  been r e ­

p o r t e d  from th e  Mystic  c o a l  o f  Iowa (Schemel, 1951), th e  

T radew ate r  group and lower p o r t i o n  o f  t h e  C arbondale  group 

o f  I l l i n o i s  (Kosanke, 1950),  and from c o a l s  o f  th e  P o t t s v i l l e  

s e r i  s o f  I n d ia n a  (Guennel,  1958).  In  Oklahoma, i t  has  been
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r e p o r t e d  by W ilson  and H o f fm e i s t e r  (1956) from t h e  Croweburg 

c o a l  and from t h e  Rowe (Davis ,  1961) and Secor  (C la rk e ,  1961) 

c o a l s .  To d a t e  t h e  s p e c i e s  has  n o t  been r e p o r t e d  from o u t ­

s i d e  t h e  U n i ted  S t a t e s .

F ig u re d  spec im en :  S l i d e  No. OPC 624D-1-32,  C ra ig

County.

TRIQUITRITES INUSISTATUS Kosanke,  1950 

P l a t e  4 ,  f i g .  10 

The s p o r e s  a s s i g n e d  t o  T. i n u s i t a t u s  o c c u r  o n ly

r a r e l y  i n  th e  I r o n  Pos t  c o a l .  The s p e c i e s  i s  r e p r e s e n t e d  by

one o r  two specimens i n  th e  assem blage  c o u n ts  o f  o n ly  f i v e  

d i f f e r e n t  l e v e l s .  A l l  o f  th e  specimens o c c u r  i n  t h e  b a sa l  

q u a r t e r  o f  t h o s e  s e c t i o n s  l o c a t e d  i n  o r  n e a r  t h e  m idd le  o f  

t h e  o u tc ro p  a r e a .  I t  i s  a b s e n t  from s e c t i o n s  i n  t h e  extreme 

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

OPC 216, C r a ig  County and OPC 657, Wagoner County) and from 

s e c t i o n  OPC 614, Rogers  County.

P o to n ie '  and Kremp (1954, p. 154) i n d i c a t e d  t h a t  th e  

s p in e s  deve loped  a t  t h e  a p i c e s  o f  T. i n u s i t a t u s  a r e  cau se  to

remove th e  s p e c i e s  from th e  genus T r i q u i t r i t e s  a s  emended in

t h e i r  p a p e r .  Neves (1958, p. 7) p roposed  a new genus ,  

M o o r e i s p o r i t e s , f o r  t h o s e  s p e c i e s  p o s s e s s i n g  a p i c a l  s p i n e s ,
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and l a c k i n g  th i c k e n e d  v a lv a e  a t  t h e  a p i c e s .  P o to n ie  ( I9 6 0 ,  

p. 56) r e c o g n iz e d  th e  genus and r e f e r r e d  T. i n u s i t a t u s  to  i t .  

The em endat ion  i s  n o t  a c c e p t e d  h e r e  because  t h e  d i s t i n g u i s h ­

in g  f e a t u r e  a p p e a rs  to o  s p e c i f i c .  To d a t e  o n ly  two d e s c r i b e d  

s p e c i e s  have been a s s i g n e d  t o  t h e  p roposed  new genus .

Kosanke (1950) ,  a s  p e r  Kosanke e t  a l .  (1960) ,  r e ­

co rd e d  th e  s p e c i e s  from t h e  m id d le  and lower p o r t i o n s  o f  t h e  

Kewanee g roup  o f  I l l i n o i s .  Schemel (1951) l i s t e d  i t  i n  th e  

m i c r o f l o r a  o f  t h e  M y s t ic  c o a l  o f  Iowa. I t  h a s  been r e p o r t e d  

from t h e  Croweburg (Wilson and H o f f m e i s t e r ,  1956) and Secor  

(C la r k e ,  1961) c o a l s  o f  Oklahoma. The s p e c i e s  r e p o r t e d  by 

S t a p l i n  (1960, p. 18) from t h e  G o la ta  fo r m a t io n  o f  Canada as  

T. c f .  i n u s i t a t u s  d e f i n i t e l y  does n o t  be long to  t h e  s p e c i e s .  

The s p e c i e s  has  o t h e r w i s e  n o t  been r e p o r t e d  o u t s i d e  t h e  

U n i t e d  S t a t e s .

F ig u r e d  specimen:  S l i d e  No. OPC 624C-5-4 ,  C ra ig

County.

TRIQUITRITES SPINOSUS Kosanke, 1943 

P l a t e  4 ,  f i g .  7 

T h is  s p e c i e s  i s  r a r e  i n  t h e  p o p u l a t i o n  c o u n ts  o f  t h e  

I r o n  P os t  c o a l .  I t  i s  r e p r e s e n t e d  i n  o n ly  f o u r  b a s a l  l e v e l s  

o f  two s e p a r a t e  s e c t i o n s :  a s i n g l e  specimen o c c u r s  i n  l e v e l
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C. OPC 615, C r a ig  County and i s  r e p r e s e n t e d  i n  l e v e l s  C 

th ro ug h  E i n  s e c t i o n  OPC 624, C ra ig  County by 1 to  3 s p e c i ­

mens. A l l  o f  t h e  o c c u r r e n c e s  a r e  l i m i t e d  to  t h e  n o r t h e r n  

p o r t i o n  o f  t h e  o u t c r o p  a r e a .

Kosanke (1943) d e s c r i b e d  t h e  s p e c i e s  from t h e  P i t t s ­

burg c o a l s  o f  Ohio and s u b s e q u e n t ly  (Kosanke, 1950) ,  a c c o r d ­

in g  to  Kosanke e t  a l .  (1960) ,  i t  h a s  been r e p o r t e d  to  r an g e  

s t r a t i g r a p h i c a l l y  from th e  C a rb on d a le  fo rm a t io n  (upper  

Kewanee g roup)  th ro u g h o u t  t h e  McLeansboro group i n  I l l i n o i s .  

To d a t e ,  t h e  s p e c i e s  h a s  n o t  been r e p o r t e d  from o u t s i d e  th e
' t

U n i ted  S t a t e s  e x c e p t  t h a t  Knox (1950) s t a t e d  t h a t  h e r  s p e c i e s  

T. p a p i l l o s u s  may be c o n s p e c i f i c  w i t h  T. sp ln o su s  Kosanke.  

However, P o to n ie^ a n d  Kremp (1955, p. 82) s u b s e q u e n t ly  a s ­

s ig n e d  T. p a p i l l o s u s  (Knox, 1950) t o  t h e i r  genus P u s t u l a t i - 

s p o r i t e s . S in c e  T. sp in o su s  c l e a r l y  p o s s e s s e s  th e  t h i c k e n e d  

v a lv e s  c h a r a c t e r i s t i c  o f  t h e  genus T r i q u i t r i t e s  t h e  s p e c i e s  

h as  n o t  been i n c l u d e d  i n  t h e  synonymy o f  P u s t u l a t i s p o r i t e s  

P o t o n i e ' a n d  Kremp, nor  i s  i t  c o n s p e c i f i c  w i th  T. s p i n o s u s . 

F ig u re d  specimen:  S l i d e  No. OPC 624E-4-15, C ra ig

County.



97

TRIQUITRITES TUMULUS Wilson and H o f f m e i s t e r ,  1956

P l a t e  4 ,  f i g .  12 

T r i q u i t r i t e s  tumulus i s  n o t  common i n  th e  I r o n  Pos t  

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

which i t  o c c u r s ,  t h e  s p e c i e s  does n o t  exceed 2 .3  p e r c e n t .

The s p e c i e s  i s  most common in  t h e  b a s a l  q u a r t e r  o f  th p  ro a l  

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

t i o n  becomes l i m i t e d  to  s i n g l e  spec im ens .  Normally,  i t  i s  

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

specimens a r e  e n co u n te red  i n  t h e  r o o f  s h a l e s  o f  s e c t i o n s  OPC 

614,  Rogers County, and OPC 374, Wagoner County, i n  th e  

s o u t h e r n  p o r t i o n  o f  t h e  o u t c r o p  a r e a .  The s p e c i e s  o t h e r w i s e  

i s  a b s e n t  from t h e  r o o f  s h a l e s .  In  u n d e r c l a y s ,  T. tumulus 

i s  r e p r e s e n t e d  o n ly  i n  t h o s e  s e c t i o n s  i n  th e  n o r t h e r n  p o r ­

t i o n  o f  t h e  o u tc r o p  a r e a .  Here v a lu e s  may accoun t  f o r  1. 5  

p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n .  The form i s  a b sen t  in  the  

so u th e rn m o s t  sampled s e c t i o n ,  OPC 657, Wagoner County,

The s p e c i e s  was d e s c r i b e d  from th e  Croweburg c o a l  o f  

Oklahoma (Wilson and H o f f m e i s t e r ,  1956) To d a te  i t  has  not  

been c i t e d  e l s e w h e re .

F ig u r e d  specimen:  S l i d e  No. OPC 624E-4-14,  C ra ig

County.
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S u b d i v i s i o n  Z o n o t r i l e t e s  W al tz ,  1935

S e r i e s  C i n g u l a t i  P o to n ie  and K la u s ,  1954

Genus LYCOSPORA ( S . ,  W., and B . , 1944) emend.

P o t o n i e ' a n d  Kremp, 1954 

Genotype:  Lycospora  m i c r o p a p i l l a t a  (Wilson and Coe,

1940) S . , W., and B . , 1944 

1940 C i r r a t r i r a d i t e s  m i c r o p a p i l l a t u s  Wilson and Coe, 

Amer. Midland N a t u r a l i s t ,  v o l .  23, no, 1, p. 

184, f i g .  6

1944 Lycospora  m i c r o p a p i l l a t a  (Wilson and Coe,

1940) ,  S . ,  W., and B , , I l l i n o i s  Geol . Survey,  

R e p t .  I n v e s t .  No. 91, p. 54

LYCOSPORA GRANUIATA Kosa n k e ,  1950 

P l a t e  5, f i g s .  1, 2 

The t h i r d  most abundant  s p e c i e s  i n  t h e  I r o n  Post  

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

th e  s i x  s e c t i o n s  sampled.  G e n e r a l l y ,  t h e  s p e c i e s  p r o p o r t i o n  

in  t o t a l  p o p u l a t i o n  co u n ts  commonly i s  h i g h  i n  t h e  b a s a l  

p o r t i o n  o f  t h e  c o a l  s e c t i o n .  From t h i s  l e v e l  v a lu e s  d e c r e a s e  

to  a minimum a t  m i d - s e c t i o n  and th e n  a g a i n  i n c r e a s e  i n  th e  

top  q u a r t e r  o f  t h e  c o a l  seam th ro u g h o u t  t h e  sampled a r e a .  I n  

th e  to p  in c h  o f  t h e  c o a l ,  v a lu e s  a r e  p r o p o r t i o n a t e l y  l e s s
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t h a n  i n  t h e  im m edia te ly  p r e c e d in g  sam ple .  The s p e c i e s  i s  

most  common i n  s e c t i o n s  l o c a t e d  i n  o r  n e a r  t h e  m idd le  o f  t h e  

o u t c r o p  a r e a  and i s  a t  many p l a c e s  a d e c i d e d l y  dominant 

m i c r o f l o r a l  e lem ent  i n  t h e  b a s a l  and to p  q u a r t e r s  o f  t h e  

r e p r e s e n t a t i v e  s e c t i o n s  (OPC 624, OPC 614,  OPC 374) .  L. 

g r a n u l a t a  i s  most  p e r s i s t e n t  end common th ro u g h o u t  s e c t i o n  

OPC 374, n o r t h e r n  Wagoner County,  i n  t h e  s o u t h e r n  p o r t i o n  o f  

t h e  o u t c r o p  a r e a .  However, sou thw ard ,  t h e  p r o p o r t i o n  o f  t h e  

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

so u th e rn m o s t  s e c t i o n ,  OPC 657, Wagoner County ,  i t  i s  a m inor  

s p o r e  e lem ent  and c o n s t i t u t e s  o n ly  5 p e r c e n t  o r  l e s s  o f  t h e  

a ssem b la g es  i n  t h e  m idd le  and to p  sample l e v e l s .  The o c c u r ­

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

l a t i o n s h i p  to  sample l o c a t i o n  w i t h i n  t h e  o u t c r o p  a r e a .  In  

t h o s e  s e c t i o n s  l o c a t e d  a t  bo th  t h e  s o u t h e r n  (OPC 657, Wagoner 

County)  and n o r t h e r n  (OPC 615, C ra ig  County ;  OPC 216, C ra ig  

County) ex trem es  o f  t h e  a r e a ,  t h e  s p e c i e s  i s  minor ( 1 .3  p e r ­

c e n t  o r  l e s s  o f  t h e  t o t a l  p o p u l a t i o n ) .  I n  o r  n e a r  t h e  m id­

d l e  o f  t h e  o u tc r o p  a r e a ,  t h e  s p e c i e s  i s  common i n  t h e  u n d e r - 

c l a y s  and may a cco u n t  f o r  22 o r  more p e r c e n t  o f  t h e  t o t a l  

m i c r o f l o r a .  In  t h e  r o o f  s h a l e s ,  i t  i s  n o r m a l ly  common and 

n o r m a l ly  t h e  p e r c e n t a g e  v a lu e s  a r e  g r e a t e r  h e r e  th a n  i n  t h e  

s u b j a c e n t  top  c o a l  l e v e l .  T h is  i s  p a r t i c u l a r l y  t r u e  f o r
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t h o s e  s e c t i o n s  i n  t h e  m iddle  o f  t h e  s t u d i e d  a r e a .  Some o f  

t h e  h i g h e s t  p e r c e n t a g e  v a lu e s  (27 p e r c e n t  i n  OPC 374, n o r t h ­

e r n  Wagoner County)  ap p ea r  i n  t h e s e  l e v e l s .

L. g r a n u l a t a  o c c u r s  a t  many p l a c e s  w i th  L. p se u d o - 

a n n u l a t a  Kosanke d i s c u s s e d  below. I n  many c a s e s ,  however,  

i t  was d i f f i c u l t  t o  s e p a r a t e  th e  two species, as  d i f f é r e n c i ­

a t i o n  depends upon how w e l l  th e  a n n u lu s  i n  L. p se u d o a n n u la ta  

i s  deve lop ed .  The w r i t e r ,  w h i l e  t r a v e r s i n g  s l i d e s ,  has  t h e  

r a t h e r  d i s t i n c t  im p r e s s io n  t h a t  t h e  I r o n  Pos t  forms can be 

r e l e g a t e d  i n t o  a s e r i e s  w i th  no a n n u lu s  a t  one extreme and 

th o s e  w i th  a c l e a r l y  d e f in e d  annu lus  a t  t h e  o t h e r .  F u r t h e r ,  

t h e r e  a r e  forms w i t h  g r a d a t i o n a l  and i n t e r m e d i a t e  f l a n g e s .  

T h is  s u g g e s t s  t h a t  t h e  end members i n  t h e  g r a d a t i o n a l  s e r i e s  

a r e  a c t u a l l y  " p r o c e s s e d  s p e c i e s "  o r  forms v a r i o u s l y  a f f e c t e d  

by t h e  m a c e r a t i o n  t e c h n iq u e  employed. Because both  L. g r a n u - 

l a t a  and L. p s e u d o a n n u la ta  a r e  d i s t i n g u i s h e d  by Kosanke on 

t h e  p r e s e n c e  o r  a b sen c e  o f  an a n n u lu s ,  i t  a p p e a r s  t h a t  th e  

two s p e c i e s  may a c t u a l l y  be c o n s p e c i f i c ;  however,  u n t i l  t h i s  

p r o p o s i t i o n  can  be d e m o n s t r a te d ,  t h e  two m o rp h o lo g ic a l  forms 

a r e  t r e a t e d  s e p a r a t e l y  i n  t h i s  p a p e r .

Lycospora  g r a n u l a t a  was d e s c r i b e d  from th e  C a s e y v i l l e  

group o f  I l l i n o i s  and s u b s e q u e n t ly  r e p o r t e d  from th e  T r a d e ­

w a t e r ,  C arb on d a le  and lower McLeansboro o f  t h e  same s t a t e
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(Kosanke,  1950) .  Accord ing  to  t h e  r e s e n t  r e v i s i o n  o f  t h e  

s t r a t i g r a p h i e  nom enc la tu re  o f  t h i s  s t a t e  (Kosanke e t  a l . ,

I960) t h e  s t r a t i g r a p h i e  r a n g e  o f  t h e  s p e c i e s  i s  now r e f e r r e d  

t o  as  e x te n d in g  from th e  base  o f  t h e  McCormick group (Atokan) 

to  t h e  m id d le  o f  t h e  McLeansboro group (M is s o u r ia n ) .  Guennel

(1956) r e c o r d e d  th e  s p e c i e s  i n  t h e  P o t t s v i l l e  c o a l s  o f  

I n d i a n a ,  and Schemel (1951) r e p o r t e d  i t  from th e  Mystic  c o a l  

o f  Iowa. C la r k e  (1961) r e c o r d e d  th e  s p e c i e s  from th e  Secor 

c o a l  i n  Oklahoma. In  Europe th e  s p e c i e s  has  been r e p o r t e d  

from th e  u p p e r  W es tp ha l ian  B zone i n  t h e  German Ruhr b a s in  

( P o t o n i e ' a n d  Kremp, 1956) ,  and Imgrund (1960) r e c o r d e d  th e  

s p e c i e s  from t h e  W es tp h a l ia n  D h o r i z o n  and S te p h an ian  o f  th e  

Kaip ing  b a s i n ,  China.

F ig u r e d  specim ens :  S l i d e  Nos. OPC 624D-1-9 and E -1 -9 ,  

C ra ig  County.

LYCOSPORA PSEUDOANNULATA Kosanke,  1950 

P l a t e  5, f i g .  3 

Specimens i n  t h e  I r o n  Pos t  c o a l  r e f e r r e d  to  L. p seudo- 

a n n u l a t a  a r e  f a i r l y  common. G e n e r a l l y ,  t h e  s p e c i e s  i s  most 

common i n  t h e  b a s a l  q u a r t e r  o f  t h e  seam and th e  p r o p o r t i o n  

i n  t o t a l  p o p u l a t i o n  co un ts  d e c r e a s e s  u p - s e c t i o n .  T h is  a lm ost  

d u p l i c a t e s  t h e  d i s t r i b u t i o n  p a t t e r n  o f  L. g r a n u l a t a . The form
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i s  l a r g e l y  a b s e n t  from th e  r o o f  s h a l e s ,  and o n ly  i n  s e c t i o n  

OPC 614, Rogers  County, i s  t h e r e  an i n c r e a s e  i n  th e  p e r c e n t ­

age  v a lu e  o v e r  t h a t  o f  t h e  p r e c e d i n g  l e v e l .  I t  i s  e i t h e r  

a b s e n t  o r  i s  r e p r e s e n t e d  by s i n g l e  specimens i n  many o f  t h e  

u n d e r c l a y  samples i n  th e  o u t c r o p  a r e a ;  however, n e a r  t h e  

m iddle  o f  t h e  a r e a  i t  i s  f a i r l y  common to  common in  t h e s e  

c l a y s .  In  OPC 624,  C ra ig  County ,  t h e  form r e p r e s e n t s  a lm o s t  

20 p e r c e n t  o f  t h e  t o t a l  m i c r o f l o r a  o f  t h e  u n d e r c l a y .  In  th e  

sou the rnm os t  sampled s e c t i o n ,  OPC 657, Wagoner County, th e  

form i s  r e p r e s e n t e d  by o n ly  f o u r  specimens i n  sample l e v e l  E.

As i n d i c a t e d  i n  t h e  p r e v io u s  d i s c u s s i o n ,  th e  w r i t e r  

f e e l s  t h a t  p o s s i b l y  L. p s e u d o a n n u la ta  and L. g r a n u l a t a  a r e  

c o n s p e c i f i c  and t h a t  t h e  two forms might  w e l l  be p ro d u c t s  

o f  m a c e r a t i o n  s i n c e  th e  a n n u lu s  o f  C. ps eu doannula  t a  i s  

r a t h e r  d e l i c a t e  and h a s  been o b se rv e d  i n  v a r i o u s  s t a g e s  o f  

d e s t r u c t i o n .

Kosanke (1950) r e c o r d s  t h e  s p e c i e s  from th e  C asey ­

v i l l e  (Atokan) fo rm a t io n  th rough  t o  t h e  m idd le  o f  t h e  Spoon 

fo rm a t io n  (mid Desmoinesian)  o f  I l l i n o i s .  Guennel (1958) 

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

To d a t e  i t  has  n o t  been r e p o r t e d  from P e n n sy lvan ian  c o a l s  i n  

Oklahoma. P o t o n i e ' a n d  Kremp (1956) r e c o r d  t h e  s p e c i e s  from 

th e  u pper  W e s tp h a l ia n  A h o r i z o n  i n  t h e  Ruhr b a s in .
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F ig u r e d  spec im en :  OPC 624D-3-I2 ,  C r a ig  County.

LYCOSPORA CF. TORQUIFER (Loose,  1932)

P o t o n i e '  and Kremp, 1956 

P l a t e  5, f i g .  6 

1932 Sp o r o n i t e s  t o r q u i f e r  Loose, i n  P o t . ,  I b r .  and 

Loose,  Neues Jah rbu ch  B e i l . ,  Abt .  B, v o l .  67, 

p. 450, p i .  18, f i g .  43 

1934 R e t i c u l a t i - s p o r i t e s  t o r q u i f e r  (Loose, 1932) 

Loose,  I n s t .  Pa laob .  A r b . , v o l .  4, no. 3, 

p. 154

1944 G r a n u l a t i s p o r i t e s  t o r q u i f e r  (Loose,  1932) S . ,

W., and B . , 111. Geol . Su rvey ,  Rep t .  I n v e s t .

No. 91, p. 12

1950 M i c r o r e t i c u l a t i s p o r i t e s  t o r q u i f e r  (Loose,  1932) 

Knox, Bot.  Soc. Edinburgh ,  T r a n s . ,  v o l .  35, p. 

322, f i g .  248 

1956 Lycospora  t o r q u i f e r  (Loose,  1932) Pot. and

K r . ,  T e i l  I I ,  P a l a e o n t o g r a p h i c a , Abt . B, v o l .  

99, L i e f .  1 -3 ,  p. 104 

R e p r e s e n t a t i v e s  o f  L. c f .  t o r q u i f e r  a r e  e x t re m e ly  

r a r e  i n  th e  I r o n  Pos t  c o a l .  The s p e c i e s  a p p e a re d  i n  th e  

p o p u l a t i o n  c o u n ts  o f  o n l y  one l e v e l ,  OPC 216D, C ra ig  County,



104

and was e n c o u n te re d  w h i l e  t r a v e r s i n g  s l i d e s  f o r  p h o to g ra p h ic  

specim ens i n  o n ly  two o t h e r  l e v e l s :  OPC 374 F, Wagoner County,  

and OPC 614 D, Rogers County.

Guennel (1958, p. 50) and P o t o n i e ' and Kremp (1956, p. 

104) i n d i c a t e d  t h e  s i m i l a r i t y  t h a t  t h i s  s p e c i e s  b ea r s  to  L. 

g r a n u l a t a  Kosanke. As s t a t e d  p r e v i o u s l y ,  t h e  p o s s i b i l i t y  

e x i s t s  t h a t  t h e  s p e c i e s  d e s c r i b e d  in  t h i s  pap e r  may be forms 

made d i s t i n c t  th ro u g h  t h e  m a c e r a t i o n  p r o c e s s e s .  The few 

specim ens a s s i g n e d  t o  L. t o r q u i f e r  in  th e  I r o n  Po s t  c o a l  may 

be com press io n  v a r i a t i o n s  o f  t h e  o t h e r  s p e c i e s  o f  L y c o s p o ra . 

The specim ens o t h e r w i s e  conform to  th e  d e s c r i p t i o n s  f o r  th e  

s p e c i e s  g iv e n  by P o t o n i e '  and Kremp (1956).

I t  has  been p r e v i o u s l y  r e p o r t e d  from North America 

o n ly  i n  t h e  Rowe c o a l  o f  Oklahoma (Davis ,  1961) .  I n  Europe 

i t  i s  r e p o r t e d  from t h e  u p p e r  W es tp h a l ia n  B h o r i z o n  o f  th e  

Ruhr b a s i n  o f  Germany (Loose,  1934) .

F ig u r e d  spec im en :  S l i d e  No. OPC 374F-4-3 ,  Wagoner

County.

LYCOSPORA SP. A 

P l a t e  5, f i g .  4 

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

t i c u l a r ;  t r i l e t e  r a y s  d i s t i n c t ,  bo rd e re d  by r a i s e d  l i p s ,  1 ,1
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m icrons  i n  w id t h ,  e x te n d in g  to  e q u a t o r i a l  margin ;  body w a l l  

t h i c k n e s s  o b s c u re  bu t  g r e a t e r  th a n  1 m icron;  t r i l e t e s  e x ­

t e n d  as  t h i c k e n e d  t r a c e s  o n to  f l a n g e  and many a r e  agape c e n ­

t r a l l y ;  c e n t r a l  body d i s t i n c t  and su r rounded  by a narrow, 

s l i g h t l y  c r e n u l a t e  t o  s e r r a t e  f l a n g e .  Ornamentat ion o f  c e n ­

t r a l  body f i n e l y  g r a n u l a r ;  g r a n u l a e  a r r a n g e d  i n  a c ru d e ly  

r e t i c u l a t e  p a t t e r n ;  f l a n g e  o t h e r  th a n  c r e n u l a t i o n  l e v i g a t e  

t o  i n f r a g r a n u l a r . F lange  2 .0  to  3 .6  microns  wide;  o v e r a l l  

d im ens ions  43 t o  53 m icrons  (based  on 10 spec im ens) .

T y p i c a l  specimen:  S l i d e  No. OPC 6 2 4 J -5 -3 ,  C ra ig  

County, Oklahoma. Width o f  e q u a t o r i a l  f l a n g e  2 .2  to  3 .3  

m ic ro n s ;  o v e r a l l  d i a m e te r  45 .6  by 50.6  m icrons ,

L ycospora  sp .  A i s  l a r g e r  t h a n  o t h e r  p r e v i o u s l y  d e ­

s c r i b e d  forms.  The narrow c r e n u l a t e  f l a n g e  about  t h e  a lm ost  

s p h e r i c a l  c e n t r a l  body, s i z e ,  and g r a n u l a r  o rn am e n ta t io n  

s e r v e  to  d i s t i n g u i s h  th e  form from o t h e r  L yco sp o ra . I t s  

c l o s e s t  d e s c r i b e d  r e l a t i v e  a p p e a r s  to  be Lycospora c i c a t r i c o s a  

( Ib rah im ,  1932) P o t o n i e ' a n d  Kremp, 1956. I b r a h i m 's  form i s  

much l a r g e r ,  however,  and a p p a r e n t l y  p u n c ta t e .

T h is  s p e c i e s  i s  r a r e  i n  t h e  assem blage  cou n ts  o f  the  

I r o n  Pos t  c o a l ,  and a p p e a r s  o n ly  i n  f i v e  d i f f e r e n t  l e v e l s .

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

o ccu rs  a s  s i n g l e  o r  doub le  specimens i n  the  lower c o a l  l e v e l s
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( l e v e l  D, OPC 624 ,  Rogers County;  l e v e l s  A and B, OPC 614, 

Rogers  C oun ty) .  I n  t h e  s o u t h ,  t h e  specimens a r e  l o c a t e d  n e a r  

t h e  to p  o f  t h e  c o a l - s e c t i o n  ( l e v e l  H, OPC 374, Wagoner 

County) .  The s p e c i e s  i s  a b s e n t  i n  t h e  p o p u l a t i o n  c o u n ts  i n  

b o th  th e  n o r th e r n m o s t  and sou th e rn m o s t  s e c t i o n s  i n  t h e  o u t ­

c rop  a r e a  ( r e s p e c t i v e l y  OPC 615 and OPC 216, C ra ig  County,  

and OPC 657,  Wagoner Coun ty) .

LYCOSPORA ? SP. B 

P l a t e  5, f i g .  7 

Spores  r a d i a l ;  t r i l e t e ;  s u b t r i a n g u l a r  to  t r i a n g u l a r ;  

t r i l e t e  d i s t i n c t ;  r a y s  15 t o  20 m ic rons  long ,  e x te n d in g  to  

m arg ins  o f  c e n t r a l  body and c o n t i n u i n g  a s  t h i n ,  th i c k e n e d  

subdued a r e a s  o n to  f l a n g e ;  commissure o f  r a y s  t h i n  and b o r ­

d e red  by na rrow  (abou t  1 m ic ro n ) ,  s l i g h t l y  e l e v a t e d  l i p s ,

Rim o r  f l a n g e  t h i c k e n e d ,  t a p e r i n g  g r a d u a l l y  to  ou te rm o s t  

m arg in ;  o r n a m e n ta t io n  o f  c e n t r a l  body 53 to  60 m ic ro n s ,  

f l a n g e  w id th  3 .5  t o  7 .8  m ic ro ns ,  w i d e s t  o p p o s i t e  t r i l e t e s ;  

o v e r a l l  d im ens ions  56 t o  69 m icrons  (b ased  on 6 sp e c im en s ) .

T y p i c a l  specim en:  S l i d e  No. OPC 374F-1-3 ,  Wagoner 

County,  Oklahoma. Dimensions o f  c e n t r a l  body 55.0 by 57 .2  

m ic ron s ;  o v e r a l l  d im ensions  6 0 .5  by 6 8 .7  m ic rons .

T h is  s p e c i e s  i s  q u e s t i o n a b l y  r e f e r r e d  to  Lycospora
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because  t h e  a n n u lu s  o r  f l a n g e  s u r r o u n d i n g  th e  c e n t r a l  body 

i s  modest  a s  i n  Lycospora  ( S . ,  W., and B . , 1944) emend, 

P o t o n i e ' a n d  Kremp, 1956, and s a t i s f i e s  t h e  c r i t e r i a  o f  shape 

and g e n e r a l  morphology e s t a b l i s h e d  f o r  t h e  genus .  The s p e c i e s  

i s  c l e a r l y  n o t  r e l a t e d  t o  C i r r a t r i r a d i t e s , which i s  c h a r a c -  

c e r i z e d  by a p ro m in e n t ,  n o r m a l ly  s e r r a t e  f l a n g e  and th e  

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

r a y s .  The s p e c i e s  re s e m b le s  most o f  t h e  g e n e r i c  c h a r a c t e r ­

i s t i c s  o f  S t e n o z o n o t r i l e t e s  (Naumova, 1937, 1939) emend. 

Po ton ie ' ,  1958. T h is  genus i s  c h a r a c t e r i z e d  by be ing  s u b t r i ­

a n g u l a r  t o  c i r c u l a r  w i th  a na rrow  f l a n g e  o r  cingulum and a 

somewhat sm oother  o r n a m e n ta t io n  th a n  L y c o s p o ra . Spec ies  

a s s i g n e d  t o  S t e n o z o n o t r i l e t e s , however ,  do n o t  have  th e  

p o i n t e d  a p i c e s  a s  i n  Lycospora  ? sp .  A d e s c r i b e d  in  t h i s  r e ­

p o r t  and t h e  f l a n g e  o r  c ingulum i s  d e s c r i b e d  as  e v en ly  

t h i c k e n e d  and n o t  t a p e r e d  as  i n  t h e  I r o n  Pos t  form. I t  i s  

i n  t h e s e  f e a t u r e s  t h a t  t h e  s p e c i e s  d i f f e r s  from th o s e  forms 

a s s i g n e d  t o  S t e n o z o n o t r i l e t e s . I t  a p p e a r s  t h a t  Lycospora ? 

sp .  A may be lo ng  t o  a u n iq u e  s p o r e  group as  y e t  u n a ss ig n e d  

o r  named.

The s p e c i e s  i s  r a r e  i n  t h e  I r o n  P o s t  c o a l  and a p p ea rs  

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

s e c t i o n s .  A l l  o c c u r r e n c e s  a r e  l i m i t e d  t o  one o r  two specimens
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i n  t h e  lower p o r t i o n  o f  t h e  c o a l  seam. The s p e c i e s  i s  i n  

a d d i t i o n ,  c o n f in e d  t o  s e c t i o n s  l o c a t e d  n e a r  t h e  m idd le  o f  

t h e  o u t c r o p  a r e a :  l e v e l  C, OPC 624,  C ra ig  County; l e v e l  B, 

OPC 614,  Rogers County;  l e v e l  C, OPC 374, n o r t h e r n  Wagoner 

County.

LYCOSPORA ? SP. C 

P l a t e  5, f i g .  5 

Spores  r a d i a l ;  t r i l e t e ;  t r i a n g u l a r ,  l e n t i c u l a r ;  

t r i l e t e  r a y s  d i s t i n c t ,  e x te n d in g  t o  margin  o f  c e n t r a l  body; 

r a y s  w i t h  t h i n  commissure w i th  na rrow  (0 .5  microns  wide)  

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

t h i n  f l a n g e  conforms t o  c e n t r a l  body shape ,  f o ld e d  o r  f l e x e d  

i n  many spec im ens .  C e n t r a l  body and f l a n g e  l e v i g a t e .  Cen­

t r a l  body 30 to  34 m ic r o n s ,  o v e r a l l  d i a m e te r  39 to  48 

m icrons  (based  on 7 s p e c i m e n s ) .

T y p ic a l  specim en:  S l i d e  No. OPC 624K-2-1, C ra ig  

County ,  Oklahoma. D iameter  o f  c e n t r a l  body 33.0 by 33 .0  

m ic r o n s ;  o v e r a l l  d i a m e te r  4 2 . 3  by 4 7 .0  m ic rons .

T h is  s p e c i e s  i s  q u e s t i o n a b l y  r e f e r r e d  to  Lycospora  

b ecau se  t h e  form i s  d e v o id  o f  t h e  o rn a m e n ta t io n  found i n  

o t h e r  s p e c i e s  a s s i g n e d  to  t h i s  g enus .  Assignment to  

C i r r a t r i r i d i t e s  i s  n o t  made b e cau se  a l l  t h e  specimens possess
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a r e l a t i v e l y  minor f l a n g e  and lack  f o v e a l  r i n g s  a t  t h e  i n ­

t e r s e c t i o n  o f  t h e  r a y s .  The form i s  a g a i n  more a n g u la r  

a p i c a l l y  and has  a more u n i fo rm ,  t a p e r i n g  t h i n  f l a n g e  than  

i n  S t e n o z o n o t r i l e t e s . The form i s  most c l o s e l y  r e l a t e d  to  

t h e  s p e c i e s  d e s c r i b e d  as S t e n o z o n o t r i l e t e s  minutus Ischenko 

(19 50) I t  d i f f e r s  from i t  by be ing  l a r g e r  arm hav ing  a 

r e l a t i v e l y  b r o a d e r  f l a n g e  and more t r i a n g u l a r  c e n t r a l  body. 

The s p e c i e s  o f  Ischenko  a p p e a r s ,  by p o s s e s s i n g  a t h i n  t a p e r ­

in g  f l a n g e ,  n o t  t o  be long t o  t h e  genus S t e n o z o n o t r i l e t e s  as 

now r e c o g n i z e d .  However, P o t o n i e ' a n d  Kremp (1955, 1956) and 

P o to n ie '  (1958) d i d  n o t  r e a s s i g n  s p e c i e s  o f  R u ss ian  g e n e ra .

As c u r r e n t l y  u n d e r s to o d  n e i t h e r  I s c h e n k o ' s  s p e c i e s  nor  t h e  

I r o n  P o s t  s p e c i e s  c o u ld  be r e f e r r e d  to  S t e n o z o n o t r i l e t e s  and 

i t  p r o b a b ly  be longs  t o  an as  y e t  u n a s s ig n e d  and unnamed 

s p o r e  g roup .

Lycospora  ? sp .  C o c cu rs  r a r e l y  i n  th e  p o p u la t io n  

c o u n ts  o f  o n l y  f i v e  l e v e l s  i n  t h e  I r o n  Pos t  c o a l .  I t  i s  

p r e s e n t  a s  a  s i n g l e  specimen i n  l e v e l  K, OPC 624,  C ra ig  

County, l e v e l s  A, D, E, and L o f  OPC 614, Rogers County, and 

l e v e l  I  o f  OPC 374, Wagoner County.  The s p e c i e s  does no t  

ap p ea r  i n  t h e  p o p u l a t i o n  c o u n ts  o f  t h e  sou the rnm os t  or  

n o r th e rn m o s t  sampled s e c t i o n s .
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S e r i e s  Z o n a t i  P o t o n i e ' a n d  Kremp, 1954 

Genus CIRRATRIRADITES Wilson and Coe, 1940 

Genotype:  C i r r a t r i r a d i t e s  m acu la tu s  Wilson  and Coe, 1940

CIRRATRIRADITES MACULATUS Wilson and Coe, 1940

P l a t e  5, f i g .  8 

1940 C i r r a t r i r a d i t e s  m acu la tus  Wilson and Coe, Amer. 

M id i .  N a t u r a l i s t ,  v o l .  23, no. 1, p. 183, f i g .

7

1956 non C i r r a t r i r a d i t e s  s a t u r n i  ( Ib rah im ,  1932)

S . ,  W., and B . , emend. P o t .  and K r . ,  T e i l  I I ,  

P a l a e o n t o g r a p h i c a ,  Abt. B, v o l .  99, L i e f .  4 -6 ,

p. 128

C i r r a t r i r a d i t e s  m acu la tu s  occu rs  c o n s i s t e n t l y ,  a l ­

though r a r e l y ,  i n  t h e  p o p u l a t i o n  cou n ts  o f  t h e  I r o n  Pos t  

c o a l  and i s  p r e s e n t  v i r t u a l l y  i n  a l l  l e v e l s  o f  f i v e  o f  th e  

s i x  sampled s e c t i o n s .  I t  i s  a b s e n t  from th e  c o u n ts  o f  th e  

so u the rn m o s t  s e c t i o n ,  OPC 657, Wagoner County. G e n e r a l l y ,  

p e r c e n t a g e  v a l u e s  f o r  t h e  s p e c i e s  in  p o p u l a t i o n  co u n ts  a r e  

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

be ing  h i g h e s t  i n  t h e  to p  1 t o  3 i n c h e s  o f  t h e  c o a l .  The 

h i g h e s t  p e r c e n t a g e  r e c o r d e d  h e re  i s  2 .8  p e r c e n t  o f  t h e  t o t a l  

p o p u l a t i o n  (OPC 624, Rogers County) .  The s p e c i e s  i s
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r e p r e s e n t e d  i n  u n d e rc l a y s  by v a l v e s  up to  0 .7  p e r c e n t .  In  

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

a b s e n t  from t h i s  l e v e l  (OPC 374, Wagoner County) .  C. 

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

m o s t ly  by 2 o r  3 specimens p e r  a ssem blage  c o u n t .  The h i g h -

i t )  o f  t h e  e p e c ic s  i n  r o o f -  

s h a l e  a ssem b lages  i s  e n c o u n te r e d  i n  s e c t i o n  OPC 374, Wagoner 

County .

Potonie^ and Kremp (1956) r e a s s i g n e d  C. macu l a t u s  t o  

C. s a t u r n i  ( Ib rah im )  S . ,  W,, and B. In  so  d o in g ,  th e  

a u t h o r s  had d e s i g n a t e d  t h e  l a t t e r  a s  t h e  geno type  o f  C i r r a t r i ­

r a d i t e s  . The emendat ion  was made, a p p a r e n t l y ,  w i t h o u t  h a v in g  

seen  t h e  h o l o ty p e  o f  C. m a c u l a t u s . T h is  i s  c o n s i d e r e d  u n ­

f o r t u n a t e  because  t h e  two s p e c i e s  a r e  d i s t i n c t  and a r e  so 

r e g a r d e d  i n  t h e  p r e s e n t  p a p e r .  A l though  th e  forms a r e  o b ­

v i o u s l y  r e l a t e d ,  C. s a t u r n i  h a s  r e t i c u l a t e  o rn a m e n ta t io n ,  a 

w id e r ,  a  more c r e n u l a t e ,  l i n e a t e d  f l a n g e ,  and as  i n d i c a t e d  

by P o t o n i e ' a n d  Kremp (1956, p. 128) ,  n o rm a l ly  w i th  a s i n g l e  

p o l a r  fovea  a t  th e  i n t e r s e c t i o n  o f  t h e  r a y s .

The s p e c i e s  was d e s c r i b e d  from t h e  Des Moines o f  

Iowa (Wilson and Coe, 1940) and s u b s e q u e n t ly ,  Kosanke (1950) 

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

T ra d e w a te r  g roup  o f  I l l i n o i s ,  which as  p e r  Kosanke e t  a l .
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(1960) l i m i t s  t h e  s t r a t i g r a p h i e  r a n g e  o f  t h e  s p e c i e s  i n  t h i s  

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

McCormick g roup  and t h e  lower p o r t i o n  o f  th e  Kewanee g roup .  

The l i s t i n g  o f  C. s a t u r n i  by Guennel (1958) from t h e  P o t t s ­

v i l l e  c o a l s  o f  I n d ia n a  a p p e a r s  t o  be t h i s  s p e c i e s  and n o t  C. 

m a c u l a t u s . l a  Oklahoma, C. m ac u la tu s  has  been r e p o r t e d  by 

H igg ins  (1960) from t h e  Secor  c o a l .  The s p e c i e s  r e p o r t e d  as  

C. s a t u r n i  by Davis (1961) from t h e  Rowe c o a l  o f  t h e  same 

s t a t e  i s  r e t i c u l a t e ,  and o n l y  s u p e r f i c i a l l y  re sem b les  t h e  

I r o n  Pos t  form. The s p e c i e s  has  n o t  been r e p o r t e d  o u t s i d e  

o f  North  America o t h e r  th a n  th e  p r e v i o u s l y  n o ted  d e s i g n a t i o n  

o f  P o t o n i e ' a n d  Kremp.

F ig u r e d  specimen:  S l i d e  No. OPC 374H-4-4, Wagoner

County.

D i v i s i o n  MONOLETES Ib rah im ,  1933

S u b d i v i s i o n  Azonomonoletes Luber ,  1935

S e r i e s  P s i l a m o n o l e t i  V. D. Hammen, 1955

Genus LAEVIGATOSPORITES ( Ib ra h im ,  1933) emend.

S . , W., and B . , 1944 

Genotype:  L a e v i g a t o s p o r i t e s  v u l g a r i s  ( Ib rah im ,  1932)

S . , W., and B . ,  1944
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1932 S p o r e n l t e s  v u l g a r i s  Ib rah im ,  Neues Jah rbu ch ,  

B e i l , ,  Abt.  B, v o l .  67, p. 448, p i .  15, f i g .

16

1933 L a e v ig a t o - s p o r i t e s  v u l g a r i s  ( Ib rah im ,  1932) 

Ib rah im ,  i n  Po t .  I b r .  and Loose, Sporenformen 

des À e g i r h o r i z o n t s , p. 39-4U, p i .  2, f i g .  16; 

p i .  5, f i g s .  37-39

1944 L a e v ig a t o - s p o r i t e s  v u l g a r i s  ( Ib rah im ,  1932)

S . ,  W., and B . , I l l i n o i s  Geol .  Survey,  Rept .

I n v e s t .  No. 91, p. 37

LAEVIGATOSPORITES DESMOINESIS (Wilson and Coe, 1940)

S . , W., and B . ,  1944 

P l a t e  5, f i g .  10 

1940 P h a s e o l i t e s  desm oinens is  Wilson and Coe, Amer.

Midland N a t u r a l i s t ,  v o l .  23, no.  1, p. 183,

f i g .  4

1944 L a e v ig a t o - s p o r i t e s  de sm oinens is  (Wilson and 

Coe, 1940) S . ,  W., and B , , I l l i n o i s  Geol. 

Survey ,  Rep t .  I n v e s t .  No. 91,  p. 37 

L a e v i g a t o s p o r i t e s  desm oinens is  i s  uncommon i n  th e  

a ssem blage  co u n ts  o f  t h e  I r o n  Pos t  c o a l .  A l though  i t  i s  

r e p r e s e n t e d  by r e l a t i v e l y  low v a l u e s ,  t h e s e  a r e  d i s t r i b u t e d
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r a t h e r  u n i f o r m l y  th rou g h o u t  most sampled l e v e l s .  A l though 

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

o f  t h e  s p e c i e s ,  t h e  r e l a t i v e l y  h i g h e r  p e rc e n ta g e s  t end  to  be 

c o n c e n t r a t e d  i n  t h e  u pper  and lower q u a r t e r s  o f  t h e  c o a l  

s e c t i o n .  E x c e p t io n s  to  t h i s  p a t t e r n  o f  d i s t r i b u t i o n  a r e  

found i n  t h e  so u th e rn m o s t  and n o r th e r n m o s t  s e c t i o n s  in  the  

o u tc ro p  a r e a  (OPC 615, C ra ig  County ,  and OPC 657, Wagoner 

County) .  H ere ,  more t h a n  anywhere e l s e ,  t h e  b a s a l  q u a r t e r s  

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

s p e c i e s .  S p o ra d ic  i n c r e a s e s  i n  t h e  v a lu e s  w i t h i n  s e c t i o n s  

i n  or  n e a r  t h e  m id d le  o f  t h e  o u t c r o p  a r e a  (OPC 614, Rogers 

County; OPC 624, s o u t h e r n  C ra ig  County) a r e  on th e  o r d e r  o f  

4 to  6 p e r c e n t  and show no p a t t e r n e d  d i s t r i b u t i o n .  The 

s p e c i e s  i s  r e p r e s e n t e d  by v a l u e s  no h i g h e r  th a n  1 .5  p e r c e n t  

i n  th e  u n d e r c l a y s .  T h is  amount i s  a p p ro x im a ted  a t  a l l  l o c a l ­

i t i e s  e x ce p t  i n  s e c t i o n  OPC 657,  Wagoner County,  Here t h e  

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

v a lu e s  may r e a c h  2 .3  p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n .  In  

th e  I ro n  Pos t  c o a l ,  L, d e s m o in e n s i s , on t h e  b a s i s  o f  p o p u la -  

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

a minor ,  a l t h o u g h  r e l a t i v e l y  p e r s i s t e n t  s p e c i e s  th ro ug h ou t  

t h e  development  o f  t h e  I r o n  Pos t  c o a l  swamp.

The s p e c i e s  was d e s c r i b e d  from Desmoinesian c o a l  o f



115

Iowa (Wilson and Coe, 1940). Kosanke (1950) r e p o r t e d  th e  

r a n g e  o f  t h e  s p e c i e s  i n  I l l i n o i s  a s  e x te n d in g  from t h e  to p  

o f  t h e  C a s e y v i l l e  fo rm a t io n  (Atokan) to  n e a r  t h e  top  o f  th e  

McLeansboro group ( M i s s o u r i a n ) . I t  was r e p o r t e d  by Guennel 

(1958) from t h e  P o t t s v i l l e  c o a l s  o f  I n d i a n a  and by Schemel 

(1951) from t h e  M ys t ic  c o a l  o f  Iowa. I n  Oklahoma, i t  was 

l i s t e d  i n  t h e  M cAles ter  c o a l  (Morgan, 1955) ,  Croweburg c o a l  

(Wilson and H o f f m e i s t e r ,  1956) t h e  Rowe c o a l  (Davis ,  1961),  

and t h e  Secor  c o a l  (H ig g in s ,  1960; C l a r k e ,  1961).  In 

Europe ,  L. d e sm o in en s is  has been r e c o r d e d  from upper  West­

p h a l i a n  A and lower W es tp h a l ian  C zones o f  t h e  Ruhr b a s in ,  

and from t h e  u pp e r  W es tp h a l ia n  C and S t e p h a n ia n  A zones o f  

t h e  Saar  b a s i n  by P o to n ie  and Kremp (1956) .  Luber and Waltz  

(1938) f i g u r e d  a s i m i l a r  s p e c i e s  r e c o v e r e d  from th e  West­

p h a l i a n  o f  t h e  Donetz b a s i n ,  R u s s i a ,  and Knox (1950) l i s t e d  

t h e  s p e c i e s  from t h e  lower P r o d u c t iv e  Coal  Measures o f  S c o t ­

land  ( a c c o r d in g  to  t h e  emendations o f  P o to n ie '  and Kremp, 

1956). The specimens a s s i g n e d  to  t h i s  s p e c i e s  from th e  West­

p h a l i a n  and S te p h a n ia n  o f  China (Imgrund, 1960) shou ld  more 

p r o b a b ly  be r e f e r r e d  to  L. m e d iu s .

F ig u r e d  specimen:  S l i d e  No. OPC 624C-4-3 ,  C ra ig

County.
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lAEVIGATOSPORITES lATUS Kosanke, 1950 

P l a t e  5, f i g .  10 

1950 L a e v l g a t o s p o r l t e s  l a t u s  Kosanke, 111. Geol.

Survey B u l l .  74, p. 29, p l .  5, f i g .  11 

1954 L a t o s p o r i t e s  l a t u s  (Kosanke, 1950) Potonie" 

and Kremp, Geol .  J a h rb u ch ,  v o l .  69, p. 165, 

p l .  16, f i g .  67 

Specimens a s s i g n e d  t o  L. l a t u s  occur  r a r e l y  i n  t h e  

p o p u l a t i o n  coun ts  o f  t h e  I r o n  Pos t  c o a l .  The form i s  r e p r e ­

s e n t e d  by one,  o r  a t  t h e  most t h r e e  specimens pe r  assem blage  

co u n t  i n  t h e  v a r i o u s  l e v e l s  i n  which i t  o c c u r s .  G e n e r a l l y ,  

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

t en d e n cy  f o r  i t  t o  be more common i n  th e  upper  t h i r d  o f  th e  

c o a l  s e c t i o n  i n  t h e  n o r t h e r n  p o r t i o n  o f  th e  o u tc r o p  a r e a .  In  

t h e  s o u t h e r n  p o r t i o n  o f  t h e  a r e a  (OPC 374 and OPC 657, 

Wagoner County) i t  i s  most abundan t  i n  th e  lower t h i r d  o f  

t h e  s e c t i o n .

P o to n ie  and Kremp (1954) t r a n s f e r r e d  L. l a t u s  to  

L a t o s p o r i t e s , d e s i g n a t i n g  i t  a s  t h e  geno ty pe .  L a e v ig a t o - 

s p o r i t e s  and L a t o s p o r i t e s  a r e  d i f f e r e n t i a t e d  l a r g e l y  by 

s h a p e ,  t h e  l a t t e r  be ing  b r o a d l y  o v a l  o r  s u b - s p h e r i c a l  i n  

p ro x im a l  and d i s t a l  views and h e m i s p h e r i c a l  i n  e q u i t o r i a l  

view. As d e f i n e d ,  L a t o s p o r i t e s  i s  r e p r e s e n t e d  by s p e c i e s
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w i th  l e v i g a t e ,  i n f r a r e t i c u l a t e  o r  p u n c t a t e  o rn am e n ta t io n ,  L. 

l a t u s  i s  r e t a i n e d  i n  L a e v i g a t o s p o r i t e s  in  t h i s  paper  as  i t  i s  

f e l t  t h a t  t h e  shape  c r i t e r i o n  i n  p rox im a l  and d i s t a l  views i s  

g r a d a t i o n a l  w i th  s i m i l a r  views o f  forms a s s i g n e d  to  L a e v ig a t o - 

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

s u s p e c t .  Kosanke (1950, p. 29) d e s c r i b e d  t h e  genotype  as  

be ing  b r o a d ly  o v a l  i n  e q u i t o r i a l  o r  l o n g i t u d i n a l  view and 

t h i s  d i f f e r s  m arked ly  from th e  r e c o n s t r u c t e d  h e m is p h e r i c a l  

shape i l l u s t r a t e d  and d e s c r i b e d  by P o t o n i e ' a n d  Kremp (1954, 

p. 165, p i .  16, f i g .  6 7 ) .  The h y p o t h e t i c a l  shape (which 

does a d e q u a t e l y  d e s c r i b e  L. r o b u s t u s  Kosanke, 1950) would 

a p p e a r  t o  be a v a l i d  m o rp h o lo g ic a l  c r i t e r i o n .  However,

Kosanke d id  n o t  i n d i c a t e  t h i s  t o  be t h e  c a se  f o r  t h e  s p e c i e s ,  

and f u r t h e r ,  i f  t r u e  i t  would be e x p e c te d  t h a t  mounted s p e c i ­

mens would be p re d o m in a n t ly  o f  t h e  h e m i s p h e r i c a l  view. Be­

cau se  t h i s  i s  n o t  t h e  c a se  and f o r  t h e  r e a s o n s  g iv en  above,  

t h e  s p e c i e s  i s  r e t a i n e d  in  L a e v i g a t o s p o r i t e s .

Kosanke (1950) d e s c r i b e d  t h e  s p e c i e s  from th e  S to n e -  

f o r t  f o r m a t io n  o f  t h e  lower Kewanee group  o f  I l l i n o i s  and 

r e p o r t e d  i t  from c o a l s  i n  t h e  upper  and lower McLeansboro 

group o f  t h e  same s t a t e .  Guennel (1958) l i s t e d  t h e  s p e c i e s  

i n  t h e  M in s h a l l  c o a l s  o f  th e  upper  P o t t s v i l l e  group o f  

I n d i a n a .  I t  has  p r e v i o u s l y  n o t  been r e p o r t e d  from th e  s t a t e
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o f  Oklahoma. In  Europe,  P o to n ie '  and Kremp (1956) r e c o r d e d  

i t  from t h e  W es tp h a l ian  B h o r i z o n  o f  t h e  Ruhr b a s i n .  Luher 

and Waltz  (1938) r e p o r t e d  th e  s p e c i e s  from W e s tp h a l ia n  A 

h o r i z o n  o f  t h e  Donetz b a s in  ( a c c o rd in g  t o  Po to n ie '  and Kremp, 

1956).  In  A s ia ,  Imgrund (1960) r e c o r d e d  th e  s p e c i e s  i n  beds 

o f  S t e p h a n ia n  age from th e  Kaip ing  b a s in  o f  China.

F ig u re d  specimen:  S l i d e  No. OPC 374B-4-3, Wagoner

County.

LAEVIGATOSPORITES MEDIUS Kosanke, 1950 

P l a t e  5, f i g .  12 

L a e v i g a t o s p o r i t e s  medius i s  uncommon i n  t h e  I r o n  

P o s t  c o a l  a l t h o u g h  p e r s i s t i n g  th ro u g h o u t  th e  s i x  s e c t i o n s  in  

most l e v e l s .  In  p o p u l a t i o n  c o u n t s ,  t h e  r e l a t i v e  p e rc e n t a g e s  

o f  t h e  s p e c i e s  a r e  h i g h e s t  i n  t h e  lower h a l f  o f  th e  c o a l  seam. 

These  v a lu e s  g e n e r a l l y  d e c r e a s e  u p - s e c t i o n .  The s p e c i e s  i s  

most abundan t  and p e r s i s t s  a t  h i g h e r  v a lu e s  u p - s e c t i o n  more 

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

c ro p  a r e a  (OPC 615 and OPC 216, C ra ig  County ) .  Here th e  form 

may a c c o u n t  f o r  5 to  7 p e r c e n t  o f  th e  t o t a l  p o p u l a t i o n .  Gen­

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

v e r s e d  i n  t h e  top  in ch  o f  th e  c o a l  seam. In  t h e  u n d e r c l a y s ,

L. medius i s  most  abundant  (13 p e r c e n t )  i n  s e c t i o n  OPC 615,
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n o r t h e r n  C ra ig  County. In  t h e  rem a in in g  s e c t i o n s  p e r c e n t ­

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

s p e c i e s  may be a b s e n t  o r  r e p r e s e n t e d  by as  much as 2 .3  p e r ­

c e n t .  Roof s h a l e s  c a r r y  t h e  s p e c i e s  i n  minor numbers ,  g e n ­

e r a l l y  s l i g h t l y  i n  ex ce ss  o f  1 p e r c e n t ,  w i t h  no w e l l  d e f i n e d  

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

s p e c i e s  ap pea r  t o  i n d i c a t e  t h a t  t h e  p a r e n t  p l a n t  o f  the  

s p o r e  was uncommon i n  t h e  c o a l  swamp community. I t  was most 

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

m un i ty  and s u b s e q u e n t l y  d e c r e a s e d  i n  t im e to  a much l e s s  

p rom inen t  r o l e .  A p p a r e n t l y ,  t h e  p l a n t  r e q u i r e m e n t s  were 

such t h a t  t h e  i n i t i a l  d e ve lop m en ta l  s t a g e s  o f  t h e  swamp were 

more f a v o r a b l e  t o  i t  t h a n  th e  su c c e e d in g  s t a g e s .

L. medius i s  c h a r a c t e r i z e d  by s i z e ,  and o th e r w i s e  

t h e  form i s  s i m i l a r  t o  t h e  l a r g e r  L. d e s m o in e n s i s . Some 

forms exceed th e  s i z e  l i m i t s  no ted  by Kosanke (1950) .  I t  

t h e r e f o r e  a p p e a r s  a t  l e a s t  p o s s i b l e  t h a t  m o r p h o lo g i c a l ly  t h e  

s p o r e s  a r e  r e p r e s e n t a t i v e  o f  t h e  same p l a n t  s p e c i e s  o r  a t  

most a r e  v a r i e t i e s  o f  t h e  same s p e c i e s .

In  I l l i n o i s ,  t h e  s p e c i e s  r a n g e s  s t r a t i g r a p h i c a l l y  

from th e  u pper  p a r t  o f  t h e  C arbondale  fo r m a t io n  to  th e  m idd le  

o f  t h e  McLeansboro g roup  (Kosanke, 1950) .  I t  i s  r e p o r t e d  by 

Schemel (1951) from t h e  M ys t ic  c o a l  o f  Iowa. H iggins  (1961)
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r e p o r t e d  t h e  s p e c i e s  from t h e  Secor  c o a l  and Davis (1961) 

from t h e  Rowe c o a l  o f  Oklahoma. I n  Europe,  t h e  s p e c i e s  has  

been r e c o r d e d  from t h e  upper  W e s tp h a l ia n  A and m idd le  C 

h o r i z o n s  i n  t h e  Ruhr b a s in  and t h e  W es tp ha l ian  C h o r i z o n  o f  

t h e  Saar  b a s i n  o f  Germany (Potonie^ and Kremp, 1956), The 

s p e c i e s  which Imgrund r e p o r t e d  as  o c c u r r i n g  i n  th e  West­

p h a l i a n  D h o r i z o n  and beds o f  S te p h a n ia n  age i n  th e  K a ip ing  

b a s i n  o f  China a p p ea rs  more c l o s e l y  r e l a t e d  to  L. medius 

th a n  t o  L. d e s m o in e n s i s .

F i g u r e d  specimen:  S l i d e  No. OPC 374C-1-1, Wagoner

County.

LAEVIGATOSPORITES MINIMUM (Wilson and Coe, 1940)

S . , W., and B . , 1944

P l a t e  5, f i g .  14

1940 P h a s e o l i t e s  minimus Wilson and Coe, Amer. 

Midland N a t u r a l i s t ,  v o l .  18, no. 1 p. 183, 

f i g .  6

1944 L a e v ig a to - s p o r i t e s  minimus (Wilson and Coe, 

1940) S . ,  W., and B . , I l l i n o i s  Geol .  Survey ,

Rep t .  I n v e s t .  No. 91, p. 37

R e p r e s e n t a t i v e s  o f  t h i s  s p e c i e s  a r e  r a r e  i n  t h e  I r o n  

P o s t  c o a l .  The s p e c i e s  i s  v i r t u a l l y  c o n f in e d  t o  t h e  b a s a l
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q u a r t e r  o f  t h e  c o a l  seam. I t  i s  r e p r e s e n t e d  by h ig h e r  p e r ­

c e n ta g e  v a lu e s  i n  t h e  lowermost l e v e l ,  and t h e s e  v a lu e s  d e ­

c r e a s e  r a p i d l y  u p - s e c t i o n .  The s p e c i e s  nowhere exceeds 2 .3  

p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n  coun t  i n  t h e  v a r io u s  l e v e l s  

i n  which i t  o c c u r s .  R e p r e s e n t a t i v e  p e r c e n t a g e  v a lu e s  o f  t h e  

s p e c i e s  t e n d  t o  c o n t i n u e  as  f r a c t i o n s  h i g h e r  in  the  s e c t i o n  

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

most p e r s i s t e n t  i n  s e c t i o n  OPC 374, Wagoner County. In  

u n d e r c l a y s ,  L. minimus may a t t a i n  as  much a s  4 and as  l i t t l e  

as  0 .7  p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n  c o u n t .  There i s  no 

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

i s  a b s e n t  from t h e  p o p u l a t i o n  coun ts  o f  t h e  r o o f  s h a l e s .  The 

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

c a t e s  t h a t  t h e  form i s  r e p r e s e n t a t i v e  o f  a minor p a re n t  

p l a n t  a s s o c i a t e d  w i th  t h e  e a r l y  d e v e lo p m e n ta l  s t a g e s  o f  th e  

coal-swamp p l a n t  community.

The s p e c i e s  was d e s c r i b e d  from t h e  Desmoinesian o f  

Iowa (Wilson and Coe, 1940) ,  and Kosanke (1950) found i t  to  

r a n g e  from t h e  u p p e r  p o r t i o n  o f  t h e  McCormick group ,  and 

th rou g h  t h e  Kewanee and McLeansboro g roups  o f  I l l i n o i s .  

Guennel (1958) r e p o r t e d  i t  from t h e  P o t t s v i l l e  c o a l s  o f  

I n d i a n a ,  and Kosanke (1943) from t h e  P i t t s b u r g  and Pomeroy 

c o a l s  o f  Ohio. Schemel (1951) l i s t e d  i t  w i th  t h e  Mystic
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c o a l  m i c r o f l o r a  o f  Iowa. I n  Oklahoma, Wilson and H o f f m e i s t e r  

(1956) r e c o r d e d  i t  i n  th e  Croweburg, Davis  (1961) i n  t h e  Rowe, 

and H igg ins  (1960) and C la r k e  (1961) from th e  Secor  c o a l s .  In  

Europe,  Knox (1952) r e p o r t e d  t h e  s p e c i e s  in  t h e  P r o d u c t iv e  

Coal  Measures  o f  S c o t l a n d  and i n  Germany (Potonie" and Kremp, 

1936) i t  was r e c o r d e d  from t h e  m iddle  W es tp h a l ian  C h o r i z o n s  

o f  t h e  Ruhr and Saar  b a s i n s .

F ig u re d  specimen:  S l i d e  No. OPC 216D-2-1, C ra ig

County.

lAEVIGATOSPORITES MINUTUS ( Ib rah im ,  1933)

S . , W., and B . , 1944 

P l a t e  5, f i g .  13 

1933 P u n c t a t o - s p o r i t e s  minutus  Ib rah im ,  Sporen-

formen des A e g i r h o r i z o n t s , p. 40,  p i .  5, f i g .

33

1944 L a e v ig a to - s p o r i t e s  ( Ib rah im ,  1933) S . ,  W., and 

B . , 111. Geol. Survey ,  R e p t .  I n v e s t .  No. 91, 

p. 37

1954 P u n c t a t o s p o r i t e s  m inu tus  ( Ib rah im ,  1933) Po t .  

and K r . , Geol.  J a h rb u c h ,  v o l .  69, p. 165, p i .

16, f i g .  68

One o f  th e  more a b undan t  s p e c i e s  i n  t h e  I r o n  Post
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c o a l  i s  L. m in u t u s . P r o p o r t i o n a t e  p e r c e n t a g e s  *o;f t h e  form 

i n  t o t a l  p o p u l a t i o n  c o u n ts  may r e a c h  25 p e rc e n t  :ln some l e v ­

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

s e c t i o n s  sampled i n  t h e  s tu d y  a r e a .  G e n e r a l l y ,  E. m inu tus  

i s  most abundan t  i n  t h e  b a s a l  q u a r t e r  o f  t h e  coaD seam, d e ­

c r e a s i n g  s t e a d i l y  u p - s e c t i o n  to  4 o r  5 p e r c e n t  oftf the  popu­

l a t i o n  coun t  i n  th e  topmost  1 in ch  c o a l  l e v e l .  Hliis d i s t r i ­

b u t i o n ,  however,  i s  n o t  d u p l i c a t e d  i n  s e c t i o n  OEC 374,

Wagoner County,  where t h e  s p e c i e s  shows o n l y  s l £ g h t  o v e r a l l  

v a r i a t i o n  u p - s e c t i o n  and t h e  h i g h e r  p e r c e n t a g e  v^aalues a r e  

l o c a t e d  i n  th e  to p  3 in c h e s  o f  t h e  c o a l  seam. Pesrcentage  

d i s t r i b u t i o n s  o f  t h e  s p e c i e s  i n  u n d e r c l a y s  vary  boetween 1 .5  

and a p p r o x im a te ly  5 p e r c e n t  i n  t h e  n o r t h e r n  po r t  i_on o f  the  

o u t c r o p  a r e a  and i n c r e a s e  to  10 p e r c e n t  i n  t h e  s otuthern and 

m i d - p o r t i o n s  o f  t h e  a r e a  s t u d i e d  (OPC 614,  Rogers County and 

OPC 374, Wagoner C oun ty ) .  The u n d e r c l a y s  o f  the (Southernmost  

s e c t i o n  (OPC 657, Wagoner County) a r e  b a r r e n .  Rtotof s h a l e s  

c o n t a i n  t h e  s p e c i e s  i n  v a lu e s  v a r y in g  between 1 «amd 5 p e r c e n t .  

The v a lu e s  a r e  minimal  f o r  t h e  s p e c i e s  i n  t h e s e  sw dim ents  i n  

sam ples  OPC 624 and OPC 614, Rogers County.

The s p e c i e s  h as  been d e s i g n a t e d  a s  t h e  gemotype o f  

P u n c t a t o s p o r i t e s  by P o to n ie '  and Kremp (1954) .  The p ro po sed  

em endat ion  i s  d e f i n e d  on t h e  b a s i s  o f  shape  and a rrnam enta t ion .
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The g r a n u l a r  o rn a m e n ta t io n  a s  d e s c r i b e d  by P o ton ie '  and Kremp 

a p p e a r s ,  i n  t h e  I r o n  Po s t  sp e c im en s ,  to  be o f  c l o s e - s e t  

p u n c ta e  which  i n  o b l iq u e  l i g h t  e x h i b i t  a m i c r o p a p i l l a t e  o r  

m i c r o g r a n u l a r  t e x t u r e  i n  t h e  p e r i p h e r a l  a r e a s .  The i n t e r p r e -  

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

has suffered t h e  i n t e r p r e t a t i o n s  o f  v a r i o u s  w o rk e r s ,  and as  

i n d i c a t e d  p r e v i o u s l y ,  em phasizes  t h e  danger e n c o u n te re d  i n  

r e c o g n i z i n g  g e n e r i c  f e a t u r e s  on t h e  b a s i s  o f  o rn a m e n ta t io n  

and p r e d i c a t i n g  c o r r e c t  a s s ig n m e n t  t o  un i fo rm  i n t e r p r e t a t i o n  

o f  d e s c r i p t i v e  p r e f i x e s .  For  t h i s  r e a s o n ,  a c o n s e r v a t i v e  

p o s i t i o n  i s  t a k e n  h e r e  and t h e  s p e c i e s  i s  r e t a i n e d  in  

L a e v i g a t o s p o r i t e s  because  t h e  v a l i d i t y  o f  th e  genus P u n c t a t o ­

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

The s p e c i e s  has  been r e c o r d e d  from I l l i n o i s  (Kosanke,  

1950). A cco rd in g  to  Kosanke e t  a l .  (1960) t h e  r a n g e  o f  t h e  

s p e c i e s  now ex tends  from t h e  u p p e r  p o r t i o n  o f  th e  McCormick 

group  to  t h e  t o p  o f  t h e  McLeansboro group.  Schemel (1951) 

r e c o r d e d  i t  from th e  M yst ic  c o a l  o f  Iowa. In  Oklahoma, i t  

h a s  been r e p o r t e d  as  dominant  i n  t h e  Croweburg c o a l  (Wilson 

and H o f f m e i s t e r ,  1956), t h e  M c A les te r  c o a l  (Morgan, 1955) ,  

and t h e  Seco r  c o a l  (H ig g in s ,  1960; C la r k e ,  1961). In  Europe 

t h e  s p e c i e s  i s  r e p o r t e d  from t h e  u p p e r  W es tp ha l ian  B h o r i z o n  

o f  t h e  Ruhr b a s i n  and t h e  W e s tp h a l i a n  C h o r i z o n  o f  t h e  Saar
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b a s i n  ( P o t o n i e ' a n d  Kremp, 1956). I t  has  a l s o  been r e p o r t e d  

from t h e  W e s tp h a l i a n  o f  th e  Donetz b a s in  o f  R u ss ia  (Luber and 

W al tz ,  1938, a s  p e r  P o t o n i e ' a n d  Kremp, 1956).

F ig u r e d  specim en:  S l i d e  No. OPC 624C-1-4,  Cra ig

County.

LAEVIGATOSPORITES OVALIS, Kosanke, 1950 

P l a t e  5, f i g .  11 

1950 L a e v i g a t o s p o r i t e s  o v a l i s  Kosanke, 111. Geol .

Survey ,  B u l l .  74, p. 29, p i .  5, f i g .  7 

1956 non L a e v i g a t o s p o r i t e s  v u l g a r i s  Ib rah im ,  1932, 

P o t .  and K r . ,  T e i l  I I ,  P a l a e o n t o g r a p h i c a , A b t . 

B, v o l .  99, L ie f .  4 - 6 ,  p. 139 

L a e v i g a t o s p o r i t e s  o v a l i s  i s  f a i r l y  common i n  th e  

I r o n  P o s t  c o a l .  R e p r e s e n t a t i v e  p e r c e n t a g e s  g e n e r a l l y  a r e  

h i g h e r  i n  th e  lower q u a r t e r  o f  t h e  c o a l  seam. These v a lu e s

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

to p  c o a l  l e v e l .  T h is  t r e n d ,  however,  i s  a b s e n t  i n  s e c t i o n  

OPC 624, Rogers County.  Here v a l u e s  do n o t  exceed 3 .5  p e r ­

c e n t  and t h e r e  i s  l i t t l e  v a r i a t i o n  v e r t i c a l l y  th ro u g h o u t  th e  

s e c t i o n .  Values i n  t h e  c o a l  s e c t i o n  v a ry  between 10 and 0 . 5  

p e r c e n t .  The u n d e r c l a y s  commonly y i e l d  t h e  s p e c i e s  in  

amounts r a n g i n g  from 11 to  3 p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n
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co u n t  e x c e p t  i n  OPC 657, Wagoner County where t h i s  l e v e l  i s  

b a r r e n .  The s p e c i e s  i s  r e p r e s e n t e d  by h ig h e r  v a lu e s  in  

t h o s e  s e c t i o n s  l o c a t e d  i n  t h e  n o r th e rn m o s t  p o r t i o n  o f  t h e  

o u t c r o p  a r e a  (OPC 615 and OPC 216,  C ra ig  County) .  G e n e r a l l y  

i t  e x h i b i t s  h i g h e r  v a lu e s  i n  t h e  r o o f  s h a l e s  t h a n  i n  th e  

p r e c e d i n g  topmost c o a l  sample .  A l though  th e  d i s t r i b u t i o n  of  

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

c l e a r  p a t t e r n  i t  does seem t h a t  t h e  sp o re s  r e p r e s e n t  a p a r e n t  

p l a n t  which was b e t t e r  adapped t o  t h e  environment  o f  th e  

e a r l y  d eve lopm en ta l  h i s t o r y  o f  t h e  c o a l  swamp. I t s  im por­

t a n c e  d im in i sh e d  d u r in g  mid-seam t im e  and resumed somewhat 

t h e  fo rm er  s t a t u s  d u r in g  t h e  waning deve lopm en ta l  s t a g e s  o f  

t h e  swamp.

As i n d i c a t e d  i n  t h e  synonymy, P o t o n i e ' a n d  Kremp 

(1956) p l a c e d  L. o v a l i s  i n  synonymy w i t h  L. v u l g a r i s  ( Ib rah im ,  

1932) Ib rah im  1933. The r e p o r t e d  s i z e  r an g e  o f  L. v u l g a r i s  

i s  70 to  100 microns and Kosanke (1950) i n d i c a t e s  t h e  s i z e  

o f  L. o v a l i s  to  be 45 to  65 m ic ro n s .  The d ia m e te r  o f  t h e  

I r o n  P o s t  specimens i s  50 to  60 m ic ro n s .  Because d i f f e r e n ­

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

s i z e  and a s  L. o v a l i s  f a l l s  w e l l  below th e  r a n g e  g iv e n  by 

P o t o n i e ' a n d  Kremp, t h e i r  em endat ion  i s  h e r e  n o t  r e c o g n iz e d .

In  a d d i t i o n ,  i t  i s  r e c o g n iz e d  t h a t  t h e  s p e c i e s  L. desm oinensis .
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L. m e d iu s , L. l a t u s , and L. o v a l i s  com pr ise  a  c l o s e l y ,  and 

p r o b a b ly  n a t u r a l l y  r e l a t e d  group.

Kosanke (1950) r e p o r t e d  t h e  s p e c i e s  i n  I l l i n o i s  a s  

r a n g in g  s t r a t i g r a p h i c a l l y  from t h e  C a s e y v i l l e  f o r m a t io n  

(Atokan) th ro ug h  to  t h e  u p p e r  p o r t i o n  o f  t h e  McLeansboro 

group .  Guennel  (1958) r e p o r t e d  i t  a s  abundan t  i n  t h e  P o t t s ­

v i l l e  c o a l s  o f  I n d i a n a .  Schemel (1951) r e c o r d e d  i t  i n  th e  

M ys t ic  c o a l  o f  Iowa. I n  Oklahoma, Morgan (1955) l i s t e d  i t  

from th e  S t i g l e r  and M c A les te r  c o a l s ,  Wilson and H o f f m e i s t e r  

(1956) i n  th e  Croweburg c o a l ,  Davis (1961) from t h e  Rowe 

c o a l ,  and H ig g in s  (1960) and C la rk e  (1961) from t h e  Secor  

c o a l .  The r e p o r t s  o f  t h e  s p e c i e s  i n  t h e  W e s tp h a l ia n  B and 

C h o r i z o n s  o f  t h e  Ruhr b a s i n  and from t h e  W e s tp h a l ia n  C to  

S te p h a n ia n  C h o r i z o n s  o f  t h e  Saar  b a s i n  by Potonie'^ and Kremp 

(1956) a r e  r e g a r d e d  a s  p r o b l e m a t i c a l  due to  t h e i r  em endat ion .

F ig u r e d  spec im en ;  S l i d e  No. OPC 624D-1-25,  Rogers

County.

LAEVIGATOSPORITES PUNCTATUS Kosanke, 1950 

P l a t e  5, f i g .  15 

1950 L a e v i g a t o s p o r i t e s  p u n c ta tu s  Kosanke, 111. Geol, 

Survey ,  B u l l .  74, p. 30, p i .  5, f i g .  3 

1956 p a r s  L a e v i g a t o s p o r i t e s  d e sm o in e n s i s  (Wilson
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and Coe, 1940) Po t .  and K r . ,  T e i l  I I ,  

P a l a e o n to g r a p h i c a ,  Abt .  B, v o l .  99, p. 139 

L a e v i g a t o s p o r i t e s  p u n c t a t u s  i s  f a i r l y  common i n  th e  

I r o n  Pos t  c o a l .  P e rc e n ta g e  v a l u e s  f o r  t h e  s p e c i e s  i n  t h e  

v a r i o u s  p o p u l a t i o n  co u n ts  v a r y  from s l i g h t l y  i n  ex cess  o f  1 

p e rcen c  co 13 p e r c e n t .  G e n e r a l l y ,  t h e  p e rc e n ta g e s  a r e  h i g h e r  

i n  th e  lower and upper  q u a r t e r s  o f  t h e  sampled s e c t i o n s ,  e x ­

c e p t i n g  s e c t i o n s  OPC 615 and OPC 216 i n  t h e  n o r t h e r n  p o r t i o n  

o f  t h e  o u tc r o p  a r e a .  In  t h e s e  s e c t i o n s ,  v a lu e s  a r e  h i g h e r  

th a n  e ls e w h e re  i n  th e  a r e a .  In  u n d e r c l a y s ,  t h e  s p e c i e s  may 

a cc o u n t  f o r  l e s s  th an  1 o r  more th a n  13 p e r c e n t  o f  th e  t o t a l  

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

u n d e r c l a y s  o f  t h e  n o r th e rn m o s t  sampled s e c t i o n ,  OPC 615, 

Wagoner County. The s p e c i e s  i s  a b s e n t  i n  t h e  u n d e rc la y s  o f  

t h e  n o r t h e r n  s e c t i o n s  OPC 216 and OPC 624 and i n  t h e  s o u t h ­

ernmost sam ple ,  OPC 657, Wagoner County. I n t e r m e d i a t e  p e r ­

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

In  r o o f  s h a l e s ,  t h e  s p e c i e s  i s  uncommon and p e r c e n t a g e s  e x ­

h i b i t  h i g h e r  v a lu e s  i n  th e  n o r t h e r n  and s o u th e r n  extremes 

(1 .5  to  4 .7  p e r c e n t )  than  f o r  t h o s e  s e c t i o n s  i n  o r  n e a r  th e  

m iddle  o f  t h e  o u t c r o p  a r e a .  Here t h e  s p e c i e s  i s  a b s e n t  or  

r a r e  ( s e c t i o n s  OPC 614 and OPC 624, Rogers County) .  The 

d i s t r i b u t i o n  o f  t h e  s p e c i e s  i n d i c a t e s  a p e r s i s t e n t ,  a l t h o u g h
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minor p a r e n t  p l a n t  a s s o c i a t e d  w i th  t h e  e a r l y  and l a t e  d e v e l ­

opmental  s t a g e s  o f  t h e  c o a l  swamp. In  a d d i t i o n ,  i t  a p p e a r s  

t o  have been more im p o r t a n t  i n  t h e  e a r l i e s t  deve lopm enta l  

s t a g e s  o f  t h e  swamp i n  t h e  n o r t h e r n  p o r t i o n  o f  th e  o u tc ro p  

a r e a  th a n  i n  t h e  s o u t h e r n  p o r t i o n .

P o t o n i e ' a n d  Kremp (1956) p la c e d  L. p u n c ta tu s  in  

synonomy w i th  L. d e s m o in e n s i s . The l a t t e r  s p e c i e s  i s  l e v i ­

g a t e  and g e n e r a l l y  much l a r g e r  whereas L. p u n c ta tu s  i s  

s m a l l e r  and o b v i o u s l y  p u n c t a t e .  The two s p e c i e s  d e f i n i t e l y  

a r e  no t  c o n s p e c i f i c  and t h e  emendation i s  n o t  r e c o g n iz e d  in  

t h i s  p a pe r .

The s p e c i e s  has  been d e s c r i b e d  and s u b s e q u e n t ly  r e ­

p o r t e d  by Kosanke (1950) i n  I l l i n o i s  from c o a l s  r a n g in g  

s t r a t i g r a p h i c a l l y  from th e  upper  p o r t i o n  o f  th e  McCormick 

group to  th e  u pp e r  p o r t i o n  o f  t h e  McLeansboro group .  Guennel 

(1958) has  r e p o r t e d  t h e  s p e c i e s  from t h e  P o t t s v i l l e  c o a l s  o f  

In d i a n a .  L. p u n c t a t u s  i s  a l s o  l i s t e d  from th e  M ystic  c o a l  

o f  Iowa and t h e  Rowe (Davis ,  1961) and Secor  (C la rke ,  1961) 

c o a l s  o f  Oklahoma. R e p o r ts  o f  t h e  s p e c i e s  i n  Europe a r e  co n ­

f u s i n g  because  o f  t h e  emendation o f  P o to n ie '  and Kremp (1956) ,  

b u t  th e  specimen r e p o r t e d  by Loose (1934) from th e  West­

p h a l i a n  B and C h o r i z o n s  o f  th e  Ruhr b a s i n  a p p e a rs  t o  be L. 

p u n c t a t u s .
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F ig u r e d  specimen:  S l i d e  No. OPC 374F-1-1 ,  Wagoner

County.

Genus VERRUCOSOSPORITES (Knox, 1952) emend.

PotonieT and Kremp, 1954 

Genotype:  V e r r u c o s o s p o r i t e s  o b sc u ru s  (Kosanke,  1950) 

P o t o n i e ' a n d  Kremp, 1954 

1950 L a e v i g a t o s p o r i t e s  o bscu rus  Kosanke,  111. Geol.

Survey ,  B u l l .  74, p. 29, p i .  16, f i g .  6 

1954 V e r r u c o s o s p o r i t e s  o bscu rus  (Kosanke,  1950)

Po t .  and K r . ,  Geol . J a h rb u c h ,  v o l .  69 ,  p. 116, 

p i .  16, f i g .  69 

P o to n ie '  and Kremp (1954) a s s i g n e d  th o s e  monole te  

s p o r e s  p o s s e s s i n g  d i s t i n c t i v e  c o a r s e  v e r r u c o s e  o rn a m e n ta t io n  

t o  V e r r u c o s o s p o r i t e s , removing them from th e  o t h e r w i s e  s i m i ­

l a r  b u t  l e v i g a t e  o r  m o d es t ly  ornamented group now r e f e r r e d  

to  th e  genus L a e v i g a t o s p o r i t e s . A l though  t h e  emendat ion  i s  

based  on o r n a m e n ta t io n ,  i t  does a p p ea r  t h a t  t h e  f e a t u r e  i s  

s u f f i c i e n t l y  w e l l  d e f i n e d  and embraces a un i fo rm  morphologic  

group o f  s p e c i e s .  T h is  emendation  o f  P o to n ie^ a n d  Kremp i s  

a c c e p te d  i n  t h i s  p aper .
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VERRUCOSOSPORITES PSEUDOTHIESSENII Kosanke, 1950

P l a t e  5, f i g .  16 

1950 L a e v i g a t o s p o r i t e s  p s e u d o t h i e s s e n i i  Kosanke,

111. Geol.  Survey ,  B u l l .  74, p. 30, p i .  5, 

f i g .  10

1556 V e r r u c o s o s p o r i c e s  p s e u d o t h i e s s e n i i  (Kosanke,

1950) Pot .  and K r . ,  T e i l  I I ,  P a l a e o n t o g r a p h i c a ,  

Abt. B, v o l .  99, L i e f .  4 - 6 ,  p. 144 

The s p o r e s  a s s i g n e d  t o  V. p s e u d o t h i e s s e n i i  a r e  most 

common i n  t h e  I r o n  Pos t  c o a l .  The p e r c e n t a g e  v a lu e s  o f  t h e  

s p e c i e s  i n  p o p u l a t i o n  c o u n ts  i n  many c a s e s  exceed 25 p e r c e n t .  

The form i s  p r e s e n t  i n  a lm o s t  a l l  l e v e l s  and v a lu e s  g e n e r a l l y  

a r e  minimal  i n  t h e  b a s a l  p o r t i o n  o f  t h e  seam and i n c r e a s e  

g r a d u a l l y  a l t h o u g h  r a p i d l y  t o  maxima i n  t h e  upper  and t o p ­

most l e v e l s  o f  th e  c o a l .  G e n e r a l l y ,  t h e  s p e c i e s  becomes 

most common i n  t h e  upper  h a l f  o f  t h e  c o a l  and v a lu e s  i n  t h e  

lower h a l f  a r e  s m a l l e r  by one f o u r t h  th a n  t h e  s t r a t i g r a p h i ­

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

minor and r e p r e s e n t a t i v e  v a l u e s  v a r y  between 1 .5  and 5 p e r ­

c e n t  i n  t h e  a s se m b la g es .  G e n e r a l l y ,  t h e  v a lu e s  a r e  h i g h e s t  

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

t h e  o u t c r o p  a r e a  (OPC 615, C r a ig  County, and OPC 657,

Wagoner C ou n ty ) .  The s p e c i e s  i s  o n l y  a b s e n t  i n  t h e  b a r r e n
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u n d e r c l a y s  o f  s e c t i o n  OPC 657,  Wagoner County. Roof s h a l e s  

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

t h e  s p e c i e s .  These v a lu e s  may d u p l i c a t e  t h o s e  i n  t h e  p r e ­

c e d in g  top  c o a l  sample o r  may be s l i g h t l y  l e s s .  There  i s  no 

a p p a r e n t  g e o g ra p h ic  t r e n d  i n  t h e  d i s t r i b u t i o n  o f  v a lu e s  f o r  

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

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

t i v e  o f  a p l a n t  which had assumed prominence i n  t h e  m idd le  

and l a t e  d e v e lo p m en ta l  s t a g e s  o f  th e  c o a l  swamp. I t  r em ained  

t e m p o r a r i l y  p rom inent  a f t e r  t h e  swamp had c ea se d  to  e x i s t  as  

an e n v i ro n m e n ta l  u n i t .  These  f a c t o r s  would app ea r  to  i n d i ­

c a t e  t h a t  t h e  p a r e n t  p l a n t  was more s u c c e s s f u l l y  a d a p te d  to  

t h e  l a t e  "em ergen t"  s t a g e s  r a t h e r  th a n  to  t h e  e a r l i e r  o r  more 

"su b m erg en t"  s t a g e s  o f  t h e  swamp.

T h is  s p e c i e s  has  been d e s c r i b e d  by Kosanke (1950) from 

t h e  C arbo n da le  fo rm a t io n  o f  I l l i n o i s  and s u b s e q u e n t ly  r e p o r t e d  

from t h e  lower Kewanee g roup  th ro ug h  to  t h e  lower p o r t i o n  o f  

t h e  McLeansboro group o f  t h e  same s t a t e .  I t  has  been r e p o r t e d  

(Kosanke,  1952) from th e  K i t t a m in g  c o a l s  o f  Ohio. Kosanke 

(1950) a l s o  r e p o r t e d  h a v in g  s e e n  t h e  s p e c i e s  i n  t h e  M ys t ic  

c o a l  o f  Iowa and i n  th e  Tebo and L ex ing ton  c o a l s  o f  M i s s o u r i .  

To d a t e ,  t h e  s p e c i e s  has  n o t  been r e p o r t e d  from Europe.

F ig u r e d  specimen:  S l i d e  No. OPC 624D-1-14, Cra ig  County.
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Group P o l l e n i t e s  R. Potonie ' ,  1931 

D i v i s i o n  SACCITES Erdtman, 1957

S u b d i v i s i o n  M onosacc i te s  ( C h i t a l e y ,  1951) P o to n ie ' a n d

Kremp, 1954

S e r i e s  T r i l e t e s a c c i t i  L e s c h ik ,  1955

Genus SPENCERISPORITES C h a lo n e r ,  1951 

Genotype:  S p e n c e r i s p o r i t e s  r a d i a t u s  ( Ib rah im ,  1932) 

C h a lo n e r ,  1951

1932 S p o r o n i t e s  r a d i a t u s  Ib ra h im ,  in  P o t . , I b r ,  and 

Loose,  Neues Ja h rb u ch ,  B e i l .  Abt.  B, v o l .  67, 

p. 449,  p l .  16, f i g .  25

1933 Z o n a l e s - s p o r i t e s  r a d i a t u s  ( Ib rah im ,  1932) I b r . ,  

Sporenformen des A e g i r - h o r i z o n t s , p. 28, p l .  3, 

f i g .  25

1934 T r i l e t e s  k a ro z e w s k i i  Z e r n d t ,  Acad. P o lo n a i s e  

S c i e n c e ,  T rav .  G e o l . ,  no. 1, p. 27, p l .  31, 

f i g .  3

1944 T r i l e t e s  r a d i a t u s  ( Ib rah im ,  1932) S . ,  W., and 

B . , 111. Geol. Survey,  R e p t .  I n v e s t .  No. 91, 

p. 24

1944 E n d o s p o r i t e s  (?) k a r c z e w s k i i  (Z e rnd t ,  1934)

S . ,  W., and B . , i b i d . ,  p. 45
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1946 M l c r o s p o r l t e s  k a r c z e w s k i i  (Z e rn d t ,  1934)

D i j k s t r a ,  N e t h e r l a n d s ,  Geol.  S t i c h t i n g ,  M eded . , 

s e r .  C, s e c .  3, no.  1, p. 64, p i .  4 ,  f i g .  40

1950 T r i l e t e s  r a d i a t u s  ( Ib rah im ,  1932) H o r s t ,

Bergbau und E n e r g i e w i r t s c h a f t , v o l .  3, f i g s .  

13-14

1951 S p e n c e r s i p o r i t e s  k a r c z e w s k i i  (Z e rn d t ,  1934) 

C ha lo n e r ,  Ann. Mag. Nat .  H i s t o r y ,  s e r .  12, v o l .  

4 ,  p. 862, f i g s .  1 -2 ,  6-7

1954 M i c r o s p o r i t e s  k a r c z e w a k i i  (Z e rn d t ,  1934) 

D i j k s t r a  i n  Po t .  and K r . ,  Geol. J a h rb u c h ,  v o l .  

69, p. 170, p i .  17, f i g s .  78-79

1955 M i c r o s p o r i t e s  r a d i a t u s  ( I b r . ,  1932) Po t .  and 

K r . , i n  H o r s t ,  P a l a e o n to g r a p h i c a ,  Abt,  B, v o l .

98, no. 4 - 6 ,  p. 192, p i .  18, f i g .  15; p i .  19, 

f i g .  16 a -b

1955 E n d o s p o r i t e s  (?) r a d i a t u s  ( I b r . ,  1932)

D i j k s t r a ,  E s t u d io s  G e o l . , v o l .  11, no. 27-28 ,  

p. 342, p i .  45, f i g .  54

1956 M i c r o s p o r i t e s  r a d i a t u s  ( I b r . ,  1932) D i j k s t r a ,  

i n  Pot .  and K r . ,  P a l a e n to g r a p h i c a ,  Abt. B, v o l .

99, nos.  4 - 6 ,  p. 157, p i .  20, f i g s .  449-450
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1959 S p e n c e r i s p o r i t e s  r a d i a t u s  ( I b r . ,  1932)

C h a lo n e r ,  i n  F e l i x  and P a r k s ,  M i c r o p a l e o n t o l ­

ogy, v o l .  5, no. 3, p. 359-364 ,  p i s .  1-2

SPENCERISPORITES CF. RADIATUS ( Ib ra h im ,  1932) 

C h a lo ne r ,  1951 

P l a t e  6, f i g .  2

S p e n c e r i s p o r i t e s  c f .  r a d i a t u s  i s  r a r e  i n  t h e  p o p u la ­

t i o n  c o u n ts  o f  t h e  I r o n  Post  c o a l .  The maximum r e p r e s e n t a ­

t i v e  v a l u e s  do n o t  exceed 1.5  p e r c e n t .  I t  i s  a b s e n t  from 

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

s e c t i o n  OPC 374, Wagoner County. The s p e c i e s  i s  a b s e n t  from 

s e c t i o n  OPC 615, C ra ig  County, in  t h e  n o r t h e r n  p o r t i o n  o f  

t h e  o u t c r o p  a r e a .  There  i s  a t endency  f o r  t h e  s p e c i e s  to  be 

c o n c e n t r a t e d  i n  t h e  upper  1 to  3 in ch  c o a l  l e v e l  i n  t h e  r e ­

maining  f i v e  s e c t i o n s .  In  s e c t i o n s  OPC 624 and OPC 614, 

Rogers  County t h e  s p e c i e s  i s  r e p r e s e n t e d  by s i n g l e  specimens 

i n  m i d - s e c t i o n .  I n  s e c t i o n  OPC 657, i n  t h e  s o u t h e r n  extreme 

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

im m e d ia te ly  b e n e a th  a l e v e l  i n  t h e  c o a l  c h a r a c t e r i z e d  l a r g e l y  

by f o s s i l  c u t i c l e .

The I r o n  P o s t  c o a l  specimens t e n t a t i v e l y  a s s i g n e d  to  

r a d i a t u s  ( I b r a h im ,  1932) C h a lo n e r ,  1951 have  d i a m e te r s
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between 185 and 203 m ic ro n s .  The main d i f f e r e n c e  between 

p r e v i o u s l y  d e s c r i b e d  s p e c i e s  o f  S p e n c e r i s p o r i t e s  a p p e a rs  to  

be s i z e .  The I r o n  P os t  specimens a r e  s m a l l e r  th a n  p r e v i o u s l y  

r e p o r t e d  forms.  Those r e c o r d e d  by D i j k s t r a  (1955) as  meas­

u r i n g  between 252 and 343 m ic rons  ap pea r  to  be th e  s m a l l e s t  

r e p o r t e d .  The s i z e  d i s c r e p a n c y  between t h e s e  and th e  I r o n  

P o s t  sp e c im en s ,  however,  a p p e a r s  n o t  to  be to o  s i g n i f i c a n t  

a s  p r o p o r t i o n a t e l y  t h e  d i f f e r e n c e  i s  no g r e a t e r  than  s i z e  

v a r i a t i o n s  known i n  o t h e r  s p o r e  g ro u p s .  The w id th  o f  th e  

m a r g i n a l  f l a n g e  in  t h e  Oklahoma forms i s  l e s s  th a n  i n  o t h e r s ,  

b u t  as  i n d i c a t e d  by F e l i x  and Parks  (1959, p. 364) t h i s  i s  

w id e ly  v a r i a t i o n a l  and n o t  c o n s i d e r e d  s i g n i f i c a n t .  The r a r e  

I r o n  P o s t  specimens a r e  i n  many c a s e s  fo ld ed  and t o r n ,  and 

d e t a i l s  o f  th e  c e n t r a l  s p o re  body a r e  t h e r e f o r e  o f t e n  ob ­

s c u r e d .  For  t h i s  r e a s o n  and th e  above d i s c r e p a n c i e s ,  the  

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

Most o f  t h e  r e p o r t s  c o n c e rn in g  th e  s t r a t i g r a p h i e  

r a n g e  o f  r a d i a t u s  have  been c i t e d  in  European p a p e r s .  

D i j k s t r a  (1946) r e p o r t e d  i t  from t h e  W e s tp h a l ia n  A, B, and C 

h o r i z o n s  and from t h e  Namurian B and C h o r i z o n s  o f  th e  

P e l a z j a  beds o f  t h e  N e t h e r l a n d s .  He a l s o  ( D i j k s t r a ,  1955) 

r e p o r t e d  i t  from th e  C a r b o n i f e r o u s  (W estpha l ian  A and B) o f  

S p a in .  I n  Germany H o rs t  (1955) r e c o r d e d  i t  from th e
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W estp h a l ian  C h o r i z o n  o f  t h e  Ruhr b a s in  and th e  Namurian and

W es tp h a l ian  A h o r i z o n s  o f  S i l e s i a ,  In England,  the  s p e c i e s

i s  r e c o r d e d  from beds e q u i v a l e n t  i n  age to  th e  c o n t i n e n t a l  

W es tp h a l ian  A h o r i z o n  and th e  F a r r i n g t o n  (W estpha l ian  C o r  

D e q u i v a l e n t )  s e r i e s  (C h a lon e r ,  1951). Po ton ie ' 'and  Kremp

(1956) r e p o r t e d  i t  i n  t h e  s l i d e  p r e p a r a t i o n s  o f  Knox o f  th e  

C a rb o n i f e ro u s  (W estpha l ian  A e q u i v a l e n t )  o f  S c o t la n d ,  F e l i x  

and Parks (1959) and F e l i x  i n  t h e  same p u b l i c a t i o n  (p, 359) 

r e p o r t e d  th e  s p e c i e s  from th e  P o t t s v i l l e  c o a l s  o f  Kentucky 

and sed im ents  o f  Morrow age in  t h e  Texas and Oklahoma pan­

h a n d le  a r e a s .  They n o ted  a l s o  t h a t  t h e  s p e c i e s  i s  common i n

North America bu t  p u b l i s h e d  r e p o r t s  a r e  l a c k in g .  The form

r e p o r t e d  by Hacquebard and Barss  (1957) from th e  C a r b o n i f e r ­

ous o f  t h e  Nahanni R iv e r  a r e a ,  Canada (Namurian A e q u i v a l e n t )  

as M i c r o s p o r i t e s  m acgregor i  a p p e a rs  c l o s e l y  a l l i e d  to  

r a d i a t u s ,

F ig u re d  specim en:  S l i d e  No, OPC 6 2 4 J -3 -2 ,  Rogers

County,

Genus ENDOSPORITES Wilson and Coe, 1940 

Genotype:  E n d o s p o r i t e s  o r n a t u s Wilson and Coe, 1940,

Amer, Midland N a t u r a l i s t ,  v o l .  23, p, 184, 

f i g .  2
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ENDOSPORITES MINUTUS H o f f m e i s t e r ,  S t a p l i n  

and M al loy ,  1955 

P l a t e  6 ,  f i g .  5 

The s p o r e s  a s s ig n e d  to  E n d o s p o r i t e s  minutus a r e  v e ry

r a r e  i n  t h e  p o p u l a t i o n  co u n ts  o f  t h e  I r o n  Post  c o a l .  A few

s c a t t e r e d  specimens occur  i n  v a r i o u s  l e v e l s  o f  fou r  o f  the  

s i x  s e c t i o n s  sampled.  I t  i s  a b s e n t  from th e  cou n ts  o f  s e c ­

t i o n s  OPC 615,  C ra ig  County and OPC 624, Rogers County.  In 

t h e  rem a in in g  fo u r  s e c t i o n s ,  t h e  s p e c i e s  nowhere amounts to  

more th a n  0 . 5  p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n s .  Most o f  the  

o c c u r r e n c e s  ( s i n g l e  specim ens)  o c cu r  i n  th e  lower q u a r t e r  o f  

t h e  c o a l  e x ce p t  i n  s e c t i o n  OPC 614, Rogers  County where a 

s i n g l e  specimen was coun ted  i n  t h e  r o o f  s h a l e .  The s p e c i e s  

i s  o t h e r w i s e  a b s e n t  from th e  p o p u l a t i o n  coun ts  in  t h e s e  

s h a l e s .  I t  i s  a l s o  a b s e n t  from t h e  u n d e r c l a y  f l o r a s  ex cep t  

f o r  t h e  two specimens coun ted  i n  l e v e l  A o f  s e c t i o n  OPC 374.

The specimens from th e  I r o n  P os t  c o a l  a s s i g n e d  to  E.

minutus  a g re e  w e l l  w i th  th e  d e s c r i p t i o n  and i l l u s t r a t i o n  

g iv en  by H o f f m e i s t e r ,  S t a p l i n  and M al loy  (1955) .  However, 

t h e  t r i l e t e  i s  n o t  im m ed ia te ly  v i s i b l e  i f  viewed d i s t a l l y .

As can be seen  from th e  i l l u s t r a t i o n s  g iv en  in  t h i s  p a p e r ,  

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

d i s t i n c t i v e  f e a t u r e  o f  bo th  t h e  p r e v i o u s l y  d e s c r i b e d  forms
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and th e  I r o n  P o s t  specimens .  The Oklahoma specimens (based  

on 16 spec im ens)  a l l  measure  between 38 and 40 m ic ro n s .  T h is  

s m a l l  form i s  p r o b a b ly  r e l a t e d  to  E. c i r c u l a r i s  Guennel ,

1958 which i s  c h a r a c t e r i z e d  by a more prom inent  t r i l e t e  and 

a r o u n d e d - t r i a n g u l a r  c e n t r a l  body.

E n d o s p o r i t e s  m inutus  was o r i g i n a l l y  r e p o r t e d  from 

th e  H a rd in sb u rg  and W a l te r sb u rg  fo r m a t io n s  (Upper M i s s i s s i p -  

p i a n )  o f  Kentucky and I l l i n o i s  ( H o f f m e i s t e r ,  S t a p l i n  and 

M alloy ,  1955).  To d a t e  t h i s  Oklahoma o c c u r r e n c e  and th e  r e ­

p o r t  from th e  Upper C a r b o n i f e r o u s  o f  England (Neves, 19 58) 

a r e  t h e  o n ly  s u b s e q u e n t  r e c o r d s  on t h e  s p e c i e s  o t h e r  th an  a 

s i m i l a r  form r e p o r t e d  a s  Spore ty p e  A by Hacquebard and Barss

(1957) from th e  C a r b o n i f e r o u s  (Namurian A equivalent) of  

C anada .

F ig u r e d  spec im ens ;  S l i d e  Nos. OPC 624E-4-1 ,  C ra ig  

County;  OPC 657E-5-1 ,  Wagoner County.

ENDOSPORITES ORNATUS Wilson and Coe, 1940 

P l a t e  6, f i g s .  3, 4

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

c o u n ts  o f  t h e  I r o n  P os t  c o a l .  The s p e c i e s  i s  a b s e n t  i n  t h e  

so u the rn m o s t  l o c a l i t y ,  OPC 657, Wagoner County, and i s  

r e p r e s e n t e d  i n  o n ly  one l e v e l  (C) o f  s e c t i o n  OPC 374, Wagoner
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County.  I t  i s  p r e s e n t  i n  two l e v e l s  i n  t h e  n o r th e rn m o s t  s e c ­

t i o n s  ( l e v e l  B, OPC 615; l e v e l  I ,  OPC 216, bo th  o f  C ra ig  

County) ,  The s p e c i e s  i s  most abundant  in  t h e  rem a in in g  two 

s e c t i o n s  n e a r  o r  i n  th e  c e n t r a l  p o r t i o n  o f  th e  o u tc ro p  a r e a .  

The form i s  s t r a t i g r a p h i c a l l y  most p e r s i s t e n t  i n  s e c t i o n  OPC 

614, Rogers  County, and most abundant  ( 2 .3  p e r c e n t )  i "  l e v e l  

J  o f  t h i s  s e c t i o n .  Here th e  h i g h e r  v a lu e s  ten d  to  be c o n ­

c e n t r a t e d  i n  t h e  upper  q u a r t e r  o f  th e  c o a l  seam. The s p e c i e s  

o c c u r s  o n ly  s p o r a d i c a l l y  i n  t h e  lower t h r e e - q u a r t e r s  of  t h e s e  

two s e c t i o n s .  I t  i s  r a r e  i n  t h e  p o p u l a t i o n  c o u n ts  of  th e  

u n d e r c l a y s  and i s  p r e s e n t  i n  t h e s e  sed im en ts  o n ly  as  s i n g l e  

specimens in  s e c t i o n s  OPC 624 and OPC 614, Rogers  County.

The o c c u r r e n c e  in  r o o f  s h a l e s  d u p l i c a t e s  t h a t  o f  th e  u n d e r ­

c l a y s .  There  i s  no p a t t e r n  d e f in e d  by th e  o c c u r r e n c e s  e x ­

c e p t  t h a t  i n  th e  c e n t r a l  p o r t i o n  o f  t h e  o u tc r o p  a r e a  the. form 

was most  i m p o r t a n t  d u r in g  t h e  l a t e  dev e lo pm en ta l  s t a g e s  of 

t h e  swamp.

Kosanke (1950) a c c o rd in g  to  Kosanke e t  a l .  (1960) 

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

a s  e x te n d in g  from t h e  u p p e r  p o r t i o n  o f  th e  McCormick group 

t o  t h e  lower p o r t i o n  o f  t h e  McLeansboro group .  Kosanke 

(1943) r e p o r t e d  th e  s p e c i e s  from th e  P i t t s b u r g  and Pomeroy 

c o a l s  o f  Ohio and Guennel (1958) r e c o r d e d  i t  i n  t h e  P o t t s v i l l e
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c o a l s  o f  I n d i a n a ,  Schemel (1951) l i s t e d  i t  w i th  th e  m ic r o ­

f l o r a  o f  th e  M ys t ic  c o a l  o f  Iowa. E. o r n a t u s  was d e s c r ib e d  

from t h e  Desmoines ian  o f  t h e  same s t a t e  (Wilson and Coe, 

1940). Wilson and H o f f m e i s t e r  (1956) r e p o r t e d  i t  a s  abundant 

i n  t h e  Croweburg c o a l  o f  Oklahoma and Davis (1961) r e c o rd e d  

i t  r a r e l y  from th e  Rowe c o a l  o f  t h e  same s t a t e .  In  Germany 

i t  i s  r e p o r t e d  from t h e  u pper  W es tp h a l ia n  B and lower West­

p h a l i a n  C h o r i z o n s  o f  th e  Ruhr b a s in  ( P o t o n i e ' a n d  Kremp, 

1956).  Bhardwaj (1957) r e c o r d e d  i t  from t h e  W es tp h a l ian  D 

h o r i z o n  o f  t h e  same a r e a .  In  England Neves (1958) r e c o rd e d  

i t  from th e  Lower C a r b o n i f e r o u s  (N amurian-W estphal ian  bound­

a r y )  i n  North  S t a f f o r d s h i r e .  A lpe rn  (1958) r e p o r t e d  i t  from 

th e  S te p h a n ia n  o f  F rance .

F ig u r e d  spec im ens :  S l i d e  Nos. OPC 6 14F-1 -2 ,  F -2-1  

and F - 3 - 1 ,  Rogers County.

ENDOSPORITES PALLIDUS Schemel,  1950 

P l a t e  6, f i g .  6 

Spores  a s s i g n e d  to  t h i s  s p e c i e s  a r e  v e r y  r a r e  i n  th e  

p o p u l a t i o n  c o u n ts  o f  t h e  I r o n  Pos t  c o a l ,  and r e p r e s e n t a t i v e  

v a lu e s  do n o t  exceed  1 p e r c e n t  o f  th e  c o u n ts  i n  which i t  

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

mens. The s p e c i e s  i s  a b s e n t  from t h e  c o u n ts  o f  s e c t i o n s
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OPC 615, OPC 216, C ra ig  County and OPC 657, Wagoner County. 

O ccu r rences  t e n d  to  be s c a t t e r e d  t h r o u g h o u t  t h e  rem a in in g  

t h r e e  s e c t i o n s .  I t  i s  most common i n  s e c t i o n  OPC 374, 

Wagoner County.  Here i t  c o r p r i s e s  1 p e r c e n t  o f  th e  p o p u la ­

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

th rough  th e  lower c h r e e - q u a r t e r s  o f  t h e  c o a l  s e c t i o n .

The I r o n  Post  forms (on t h e  b a s i s  o f  8 specimens)  

a l l  m easure  between 54 and 71 m ic rons  i n  d i a m e te r .  The 

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

g iv e n  by Schemel (1951).  The t r i l e t e  r a y s  a r e  o b scu re  and 

demand c a r e f u l  fo c u s in g  f o r  r e s o l u t i o n  and i n  some specimens 

a w e l l  d e f i n e d  g e rm in a l  a p p a r a t u s  i s  l a c k i n g .  T h is  a p p a re n t  

ten d e n cy  f o r  no t r i l e t e  t o  be dev e lo ped  i s  s u g g e s t i v e  o f  a 

r e l a t i o n s h i p  w i th  t h e  sp o re  group E n z o n a l a s p o r i t e s  Leschik  

(1955).

The s p e c i e s  was d e s c r i b e d  by Schemel (1951) from a 

Lower C a r b o n i f e r o u s  c o a l  o f  Utah, and s u b s e q u e n t ly  i t  has  

been r e p o r t e d  from th e  Upper M i s s i s s i p p i a n  H ard in sbu rg  f o r ­

m a t io n  o f  Kentucky (H o f f m e i s t e r ,  S t a p l i n  and M al loy ,  1955).  

To d a t e  t h e  I r o n  Pos t  o c c u r r e n c e  marks t h e  f i r s t  r e f e r e n c e  

to  t h i s  s p e c i e s  i n  P e n n sy lv a n ia n  s e d im e n ts .  I t  has  no t  been 

r e p o r t e d  from o u t s i d e  th e  U n i ted  S t a t e s .
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F ig u r e d  specim en:  S l i d e  No. OPC 374H-4-5, Wagoner

County.

Genus WILSONITES (Kosanke,  1950) Kosanke, 1959 

Genotype:  W i l s o n i t e s  v e s i c a t u s  Kosanke, 1959

1950 W i l so n ia  v e s i c a t u s  Kosanke, 111. Geol.  Survey,  

B u l l .  74, p. 54, p i .  14, f i g s .  1-3

1959 W i l s o n i t e s  v e s i c a t u s  (Kosanke,  1950) Kosanke,

J o u r .  P a l e o n to lo g y ,  v o l .  33, no. 4 ,  p. 700

WILSONITES DELICATUS (Kosanke, 1950) Kosanke,  1959

P l a t e  6 ,  f i g s .  8, 9 

T h is  r e l a t i v e l y  l a r g e  s p o r e ,  W. d e l i c a t u s , i s  r a r e  

i n  th e  p o p u l a t i o n  c o u n ts  o f  t h e  I r o n  P o s t  c o a l .  The s p e c i e s  

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

c e n ta g e s  do n o t  exceed  1 .3  p e r c e n t  i n  any g iv e n  l e v e l .  Gen­

e r a l l y ,  i t  i s  most common i n  t h o s e  s e c t i o n s  l o c a t e d  in  th e

s o u t h e r n  p o r t i o n  o f  t h e  o u tc r o p  a r e a ,  and h i g h e r  v a lu e s  a r e  

n o rm a l ly  found i n  t h e  uppermost  c o a l  l e v e l s  o r  i n  t h e  r o o f  

s h a l e s .  The s p e c i e s  i s  r e p r e s e n t e d  i n  s e c t i o n  OPC 615,

C ra ig  County,  i n  t h e  n o r th e rn m o s t  l i m i t  o f  t h e  o u tc ro p  a r e a ,  

by a s i n g l e  specim en i n  l e v e l  E. In  s e c t i o n  OPC 216, C ra ig  

County ,  t h e  n e x t  l o c a l i t y  s o u th ,  t h e  s p e c i e s  i s  c o n f in e d  to  

t h e  uppe r  q u a r t e r  o f  t h e  s e c t i o n ,  w i th  t h e  h i g h e s t  v a lu e



144

(1 .3  p e r c e n t )  r e p r e s e n t i n g  t h e  r o o f  s h a l e .  In  s e c t i o n  OPC 

624, Rogers  County,  th e  s p e c i e s  o c c u r s  o n ly  i n  t h e  lower 

q u a r t e r  l e v e l s  C and E o f  t h e  c o a l  s e c t i o n  a s  i n d i v i d u a l  

spec im ens .  From t h i s  s e c t i o p  so u th w ard ,  W. d e l i c a t u s  a p ­

p e a r s  s t r a t i g r a p h i c a l l y  more c o n s i s t e n t l y .  There  i s  a t e n ­

dency f o r  t h e  h i g h e r  v a lu e s  to  be c o n c e n t r a t e d  i n  to p  l e v e l s  

o f  t h e  s e c t i o n s .  I n  t h e  sou th e rn m o s t  s e c t i o n ,  OPC 657, 

Wagoner County, an  anomaly e x i s t s  i n  t h a t  v a lu e s  a r e  g e n e r ­

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

t i o n s  i n  t h e  s t u d y  a r e a .  The s p e c i e s  i s  most common ( 1 .3  

p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n )  i n  l e v e l  E, im m e d ia te ly  b e ­

low a m i d - s e c t i o n  h o r i z o n  c o n t a i n i n g  l a r g e l y  l e a f  c u t i c l e s  

and wood f r a g m e n ts .  The s p e c i e s  i s  h e r e  a b s e n t  from t h e  r o o f  

s h a l e s .  W. d e l i c a t u s  i s  a l s o  a b s e n t  from a l l  u n d e r c l a y s  e x ­

c e p t  f o r  t h e s e  se d im en ts  i n  s e c t i o n  OPC 614, Rogers County.

T h is  s p e c i e s  i s  i n  most c a s e s  r e p r e s e n t e d  by p i t t e d ,  

fo ld e d  and i n  some i n s t a n c e s  a s  t o r n  spec im ens .  The p r e s e r ­

v a t i o n  i s  d u p l i c a t e d  i n  a l l  l e v e l s  and  i s  too  c o n s i s t e n t  to  

be a s c r i b e d  to  t h e  m a c e r a t io n  t e c h n iq u e  employed. In  a d d i ­

t i o n ,  t h e  c e n t r a l  body i s  o f t e n  i n d e f i n i t e l y  o u t l i n e d  due to  

t h e  above f a c t o r s .  However, t h e  forms a g re e  w i th  t h e  d e s c r i p ­

t i o n s  o f  Kosanke,  1950 w i th  r e g a r d  to  s i z e ,  o r n a m e n ta t io n ,  

and g e n e r a l  m o r p h o lo g ic a l  f e a t u r e s .
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T h is  s p e c i e s  h a s ,  a c c o rd in g  to  Kosanke (1950) as  in  

Kosanke e t  a l .  (1960) ,  a s t r a t i g r a p h i e  r a n g e  e x te n d in g  from 

t h e  C a s e y v i l l e  fo rm a t io n  (Atokan) t h ro u g h o u t  th e  McLeansboro 

group (M issou r ian  and V i r g i l i a n )  i n  I l l i n o i s .  Schemel (1951) 

l i s t e d  t h e  s p e c i e s  from th e  M ys t ic  c o a l  o f  Iowa. The s p e c i e s  

has  n o t  o th e r w i s e  been n o ted  e l s ew h e re  i n  th e  l i t e r a t u r e .

F ig u re d  spec im ens :  S l i d e  Nos. OPC 657B-2-2, Wagoner 

County; OPC 216F-1-2 ,  C ra ig  County.

WILSONITES VESICATUS (Kosanke, 1950)

Kosanke, 1959 

P l a t e  6, f i g .  7

T h is  s p e c i e s ,  a l th o u g h  n o t  a b u n d an t ,  i s  r e p r e s e n t e d  

i n  a lm os t  a l l  l e v e l s  o f  th e  s i x  s e c t i o n s  sampled.  I t  may 

amount to  as  much a s  34,0  p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n  o f  

some l e v e l s ,  a l t h o u g h  commonly t h e  v a lu e s  a r e  much l e s s .  The 

h i g h e r  v a lu e s  a r e  n o rm a l ly  c o n f in e d  to  th e  to p  f i f t h  o f  the  

c o a l  s e c t i o n .  Minimal amounts a r e  l o c a t e d  b a s a l l y  and from 

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

a b s e n t  from t h e  u n d e r c l a y s  o f  s e c t i o n s  OPC 615, C ra ig  County 

and OPC 374 and OPC 657,  Wagoner County,  and e s s e n t i a l l y  so 

i n  s e c t i o n  OPC 216, C ra ig  County. I t  i s  r a r e  i n  t h e  c la y s  

o f  t h e  r em a in in g  two s e c t i o n s  l o c a t e d  n e a r  t h e  m iddle  o f  the
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o u tc r o p  a r e a .  W. v e s i c a t u s  i s  a b s e n t  from t h e  r o o f  s h a l e s  

i n  s e c t i o n s  OPC 615, C ra ig  County and OPC 657, Wagoner 

County, i n  t h e  ex trem e n o r t h e r n  and s o u t h e r n  l i m i t s  o f  t h e  

o u tc r o p  a r e a .  The rem a in in g  r o o f  s h a l e s  c o n t a i n  s i g n i f i c a n t  

amounts o f  t h e  s p e c i e s ,  t h e  v a l u e s  o f  which a r e  n o rm a l ly  

l e s s ,  by h a l f  o r  more, th a n  th o s e  o f  t h e  uppermost  c o a l  sam­

p l e s .  In  s e c t i o n  OPC 657,  Wagoner County, t h e  h i g h e s t  v a lu e s  

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

d i a t e l y  u n d e r l y i n g  a h o r i z o n  c o n t a i n i n g  much l e a f  c u t i c l e  

and woody f rag m en ts  ( l e v e l  F ) . The d i s t r i b u t i o n  o f  v a lu e s  

i n d i c a t e s  t h a t  t h e  s p e c i e s  was most im p o r t a n t  i n  t h e  c l o s i n g  

d e v e lo p m en ta l  s t a g e s  o f  t h e  c o a l  swamp.

Kosanke (1950) r e c o r d e d  t h e  s p e c i e s  from t h e  m idd le  

and u p p e r  p o r t i o n s  o f  t h e  McLeansboro group o f  I l l i n o i s .  In  

Oklahoma, i t  h a s  been r e p o r t e d  from t h e  Croweburg c o a l  (W il­

son and H o f f m e i s t e r ,  1956) ,  Rowe c o a l  (Davis ,  1961) and from 

t h e  Secor  c o a l  (H ig g in s ,  1960; C l a r k e ,  1961).  The s p e c i e s  

h a s  n o t  been r e p o r t e d  to  d a t e  from o u t s i d e  t h e  U n i ted  S t a t e s .

F ig u r e d  specim en:  S l i d e  No. OPC 6 2 4 J - 3 - 4 ,  Rogers

County.
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Genus GUTHORLISPORITES Bhardwaj , 1954 

Genotype:  G u t h o r l l s p o r l t e s  m a g n l f ic u s  Bhardwaj,  1954,

Neues Jah rb uch  Geol.  P a l a o n t o l . ,  M o n a tsh e f te ,  

v o l .  11, p. 519, f i g .  8

GUTHORLISPORITES SP. A 

P l a t e  7, f i g s .  1, 2 

Spores  r a d i a l ;  t r i l e t e ;  c e n t r a l  body c i r c u l a r ;  r a y s  

8 to  12 .5  m icrons  long ,  s im p le ,  o b s c u r e ;  c e n t r a l  body d i s ­

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

com press io n  f o l d s ;  b l a d d e r  l e v i g a t e  t o  i n f r a r e t i c u l a t e ; sac  

and body w a l l  t h i n ,  l e s s  th a n  1 m ic ron .  D iam ete r  o f  c e n t r a l  

body 25 to  35 m ic ro n s ,  o v e r a l l  d i a m e t e r ,  66 to  81 m ic rons .

F ig u r e d  spec im ens :  S l i d e  Nos. OPC 624K-1-6,  C ra ig  

County;  OPC 374H-4-8,  Wagoner County,  Oklahoma. O v e ra l l  

d i a m e te r s  r e s p e c t i v e l y  6 7 .3  m icrons  and 81 .4  m ic ro n s .

The I r o n  Pos t  specimens a r e  n o t  a s s i g n e d  t o  G. mag­

n i f i o n s  Bhardwaj i n  t h a t  t h e  d im ens ions  o f  t h e  c e n t r a l  body 

a r e  l a r g e r  and t h e  o v e r a l l  s i z e s  a r e  s m a l l e r .  The form i s  

s i m i l a r  to  G u t h o r l i s p o r i t e s  sp .  A r e p o r t e d  by Davis (1961) 

from t h e  Secor  c o a l  o f  Oklahoma. From d e s c r i p t i o n s  and 

i l l u s t r a t i o n s  t h e  s p e c i e s  a p p ea rs  most c l o s e l y  r e l a t e d  to  G. 

v e l e n s i s  Bhardwaj (1957b, p. 130) d e s c r i b e d  from th e



148

W e s tp h a l ia n  D h o r iz o n  o f  th e  Ruhr b a s i n  o f  Germany.

The s p e c i e s  i s  r a r e  i n  t h e  I r o n  Pos t  c o a l  and n o r ­

m a l ly  does n o t  exceed 1 ,5  p e r c e n t  o f  t h e  p o p u l a t i o n  f o r  any 

g iv e n  l e v e l  i n  which i t  o c c u r s .  I t  i s  a b s e n t  from th e  

n o r th e rn m o s t  s e c t i o n s ,  OPC 615 and OPC 216, C ra ig  County.

The form, i n  t h e  rem a in ing  fo u r  s e c t i o n s ,  tends  to  be c o n ­

c e n t r a t e d  i n  t h e  upper  q u a r t e r  o f  t h e  c o a l  seam, a l t h o u g h  in  

s e c t i o n s  OPC 624 and OPC 614, Rogers County,  r a r e  specimens 

o ccur  randomly a t  m id - s e c t i o n .  The s p e c i e s  i s  a b s e n t  from 

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

amounts v a r y i n g  between 0 .3  and 4 p e r c e n t .  G e n e r a l l y ,  t h e s e  

v a lu e s  f o r  t h e  s h a l e  l e v e l  i n c r e a s e  southward  in  t h e  s tu d y  

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

had been most  im p o r ta n t  i n  th e  c l o s i n g  developm enta l  s t a g e s  

o f  th e  c o a l  swamp.

Genus VESTISPORA Wilson and H o f f m e i s t e r ,  19 56 

Genotype;  V e s t i s p o r a  p ro fu nd a  Wilson  and H o f f m e i s t e r ,

1956, Oklahoma Geol.  Survey ,  C i r c .  no. 32, p. 

27, p i .  2, f i g s .  16-19

VESTISPORA PROFUNDA Wilson and H o f f m e i s t e r ,  1956

P l a t e  4 ,  f i g .  1

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



149

i n  v i r t u a l l y  a l l  l e v e l s .  P r o p o r t i o n a t e  v a lu e s  va ry  between 

0 . 3  and 5 .5  p e r c e n t  i n  t h e  v a r i o u s  p o p u l a t i o n  c o u n ts .  V. 

p ro funda  i s  r e p r e s e n t e d  g e n e r a l l y  by h i g h e r  v a lu e s  in  the  

b a s a l  q u a r t e r  o f  t h e  c o a l  seam and r e l a t i v e l y ,  t h e s e  v a lu e s  

d im in i sh  u p - s e c t i o n  to  minima i n  t h e  upper  q u a r t e r .  The h i g h ­

e s t  v a lu e s  a r e  c o n f i n e d  to  th e  b a s a l  c o a l  l e v e l s  ( l e v e l s  B 

and C ) . The s p e c i e s  i s  f a i r l y  common i n  u n d e r c l a y s  in  r e l a ­

t i v e  amounts v a r y i n g  between 0 . 3  and 4 p e r c e n t  excep t  chat  

t h i s  l e v e l ,  i n  OPC 657, Wagoner County, i s  b a r r e n .  The h i g h ­

e s t  v a lu e  f o r  t h e s e  c l a y s  (4 p e r c e n t )  o c cu rs  in  s e c t i o n  OPC 

374, Wagoner County.  Roof s h a l e s  y i e l d  t h e  s p e c i e s  in  

amounts r a n g in g  from 0 .5  to  2 .5  p e r c e n t  ex cep t  in  s e c t i o n  

OPC 615, C ra ig  County and i n  th e  e s s e n t i a l l y  b a r r e r  s h a l e  

l e v e l  o f  OPC 657, Wagoner County. Both s e c t i o n s  a r e  l o ­

c a t e d ,  r e s p e c t i v e l y ,  i n  th e  n o r th e rn m o s t  and sou the rnm os t  

ex trem es  o f  t h e  s t u d i e d  a r e a .  The h i g h e r  v a lu e s  f o r  th e  

s h a l e  l e v e l  a r e  l o c a t e d  i n  th e  s o u t h e r n  h a l f  of  th e  o u tc ro p  

a r e a .

V. p ro fu n da  was d e s c r i b e d  from th e  Croweburg c o a l  o f  

Oklahoma (Wilson and H o f f m e i s t e r ,  1956) and has su b s e q u e n t ly  

been r e p o r t e d  by C la r k e  (1961) from th e  Secor  co a l  o f  th e  

same s t a t e .  To d a t e  i t  has  no t  been r e p o r t e d  from o u t s i d e  

t h e  U n i ted  S t a t e s ,  a l t h o u g h  specimens now r e f e r r e d  to  th e
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g e nu s ,  bu t  a s  d i f f e r e n t  s p e c i e s ,  a r e  r e p o r t e d  from sed im en ts  

o f  W e s tp h a l i a n  age in  England and Germany (summarized in  

Potonid ',  1960, p, 52).  The form f i g u r e d  by A lpe rn  (1958) 

from th e  S te p h a n ia n  o f  F ran ce  a s  Calamospora sp .  ( f i g .  9, p. 

50) be lo ng s  to  V e s t i s p o r a  and a p p e a r s  s i m i l a r  to  V. p r o f u n d a , 

F ig u r e d  specimen: S l i d e  No. OPC 216G-6-1, C ra ig

County.

S e r i e s  A l e t e s a c c i t i  L e s c h ic k ,  1955 

Genus FLORINITES S . ,  W., and B . , 1944 

Genotype:  F l o r i n i t e s  a n t i q u u s  Schopf ,  i n  S . ,  W., and B . , 

1944, 111. Geol. Survey ,  Kept. I n v e s t .  No. 91, 

p. 58, f i g .  4

FLORINITES ELEGANS Wilson and Kosanke, 1944 

P l a t e  7, f i g .  4 

F l o r i n i t e s  e le g an s  i s  e x t r e m e ly  r a r e  in  th e  I ro n  

Pos t  c o a l .  I t  occurs  o n ly  i n  t h e  p o p u l a t i o n  co u n ts  o f  two 

l e v e l s  as  s i n g l e  o r  double  spec im ens :  l e v e l  G, OPC 614,

Rogers County;  l e v e l  D, OPC 657,  Wagoner County. I t  was e n ­

c o u n te r e d  i n  o n ly  one o t h e r  l e v e l  (F o f  OPC 657) w h i l e  t r a v ­

e r s i n g  s l i d e s  i n  s e a rc h  o f  p h o to g r a p h ic  spec im ens .  The 

o v e r a l l  d i a m e te r  o f  th e  I r o n  Pos t  specimens (on th e  b a s i s  o f  

f o u r  i n d i v i d u a l s )  ran g e s  between 180.3  and 186.1 m ic ro ns .
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The s p e c i e s  was d e s c r i b e d  from Desmoinesian c o a l s  o f  

Iowa (Wilson and Kosanke,  1944) and s u b s e q u e n t ly  r e p o r t e d  by 

Kosanke (1950) ,  a s  i n  Kosanke e t  a l .  (1960) ,  from t h e  m iddle  

p o r t i o n  o f  t h e  Kewanee group i n  I l l i n o i s .  To d a t e ,  t h e s e  

a r e  t h e  o n ly  known o c c u r r e n c e s  o f  t h e  form.

F ig u re d  spec im en ;  S l i d e  No. OPC 6 57D-2-1,  Wagoner

County.

FLORINITES PARVUS Wilson and H o f f m e i s t e r ,  1956

P l a t e  7, f i g .  3

T h is  s p e c i e s  i s  r a r e  i n  t h e  p o p u l a t i o n s  o f  t h e  I r o n  

P o s t  c o a l .  I t  i s  a b s e n t  from s e c t i o n  OPC 615, n o r t h e r n  C ra ig  

County.  In  t h e  r e m a in in g  f i v e  s e c t i o n s ,  i t  does no t  exceed 

1 .8  p e r c e n t  i n  any l e v e l  in  which i t  o c c u r s .  I t  i s  most 

p e r s i s t e n t ,  s t r a t i g r a p h i c a l l y ,  i n  s e c t i o n  OPC 216, C ra ig  

County ,  and s l i g h t l y  l e s s  so i n  s e c t i o n  OPC 374, Wagoner 

County. In  t h e s e  s e c t i o n s  t h e  h i g h e r  v a lu e s  a r e  c o n c e n t r a t e d  

i n  t h e  u pper  q u a r t e r  o f  th e  c o a l  seam. In  th e  rem a in in g  fo u r  

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

in g  t e n t h s  o f  a p e r c e n t .  There  i s  o t h e r w i s e  no w e l l  d e f i n e d  

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

F . p a rv u s  was d e s c r i b e d  from th e  Croweburg c o a l  o f  

Oklahoma (Wilson and H o f f m e i s t e r ,  1956).  I t  has  s u b s e q u e n t ly
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been r e p o r t e d  from th e  Rowe c o a l  o f  t h e  same s t a t e  (Davis ,  

1961).  To d a t e  t h e  s p e c i e s  has  n o t  been r e p o r t e d  e lsew h e re .  

F ig u r e d  specimen:  S l i d e  No. OPC 657C-2-4,  Wagoner

County.

FLORINITES PELLUCIDUS (Wilson and Coe, 1940)

W ilson,  1958 

P l a t e  7, f i g .  5 

1940 E n d o s p o r i t e s  p e l l u c i d u s  Wilson and Coe, Amer. 

M idland N a t u r a l i s t ,  v o l .  23, No. 1, p 184, 

f i g .  3

1958 F l o r i n i t e s  p e l l u c i d u s  (Wilson and Coe, 1940)

W ilson ,  Oklahoma Geol . N o tes ,  v o l .  18, p. 99

The most common member o f  F l o r i n i t e s  in  t h e  I ro n  

P o s t  c o a l  i s  F. p e l l u c i d u s . I t  occu rs  i n  a lm ost  a l l  but th e  

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

t i v e  v a l u e s  i n c r e a s e  u p - s e c t i o n  to  maxima i n  th e  top  two 

c o a l  l e v e l s  o f  t h e  seam. Here v a lu e s  may r e a c h  6 .3  p e r c e n t  

o f  t h e  t o t a l  p o p u l a t i o n .  G e n e r a l l y ,  t h e  v a lu e s  and s t r a t i ­

g r a p h i e  p e r s i s t e n c e  o f  t h e  s p e c i e s  i s  g r e a t e r  i n  t h e  so u th

t h a n  i n  t h e  n o r t h .  F. p e l l u c i d u s  i s  a b s e n t  from a l l  u n d e r ­

c l a y s  e x ce p t  i n  s e c t i o n  OPC 614, Rogers County. Values  i n  th e  

r o o f  s h a l e s  may r e a c h  4 p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n .  The
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v a lu e s  f o r  t h i s  l e v e l  a r e  g e n e r a l l y  lower i n  th e  n o r t h e r n  

p o r t i o n  o f  t h e  a r e a  th a n  i n  th e  so u th .

In  a p e r s o n a l  c o n v e r s a t i o n ,  L. R. Wilson s t a t e d  t h a t  

he  i s  o f  t h e  o p i n i o n  t h a t  F, p e l l u c i d u s  i s  c o n s p e c i f i c  w i th  

F. a n t i q u u s  Schopf  (1944) .  From p u b l i s h e d  d e s c r i p t i o n s  and 

i l l u s t r a t i o n s  o f  b o th ,  th e  s i m i l a r i t y  i s  s t r i k i n g .  S iz e  d i s ­

c r e p a n c i e s  between th e  two d e s c r i b e d  forms a r e  sm al l  and th e  

s l i g h t  d i f f e r e n c e s  i n  c e n t r a l  body and sac  morphology may be 

c o n s i d e r e d  as  normal  i n t r a s p e c i f i c  v a r i a t i o n .  The i d e n t i t y  

o f  t h e  two forms n e c e s s i t a t e s  r e a s s i g n i n g  F . p e l l u c i d u s  as  

th e  geno type  o f  F l o r i n i t e s  but  as  t h i s  emendat ion  n e c e s s i ­

t a t e s  a fo rm al  p u b l i c a t i o n  on th e  m a t t e r ,  t h e  two s p e c i f i c  

e p i t h e t s  a r e  t r e a t e d  s e p a r a t e l y  h e r e .

F . p e l l u c i d u s  was d e s c r i b e d  from t h e  Desmoinesian o f  

Iowa (Wilson and Coe, 1940) and s u b s e q u e n t ly  h a s  been r e ­

p o r t e d  from t h e  Rowe c o a l  (Davis ,  1961) and th e  Secor  c o a l  

(H ig g in s ,  1960; C l a r k e ,  1961) o f  Oklahoma. F . a n t i q u u s  was 

d e s c r i b e d  from th e  Desmoinesian o f  Iowa (Schopf ,  i n  S . ,  W., 

and B . , 1944) and s u b s e q u e n t ly  has been r e p o r t e d  from th e  

lower P o t t s v i l l e  c o a l s  o f  In d ia n a  (Guennel, 1958).  S t r a t i ­

g r a p h i c a l l y ,  i t  i s  r e p o r t e d  as  e x te n d in g  from th e  upper  p o r ­

t i o n  o f  t h e  C a s e y v i l l e  group to  th e  m idd le  p o r t i o n  o f  th e  

McLeansboro g roup  i n  I l l i n o i s  (Kosanke, 1950). The s p e c i e s
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has  been a l s o  r e c o r d e d  from t h e  M ys t ic  c o a l  o f  Iowa (Schemel,

1951). I n  Oklahoma, i t  ha s  been n o te d  i n  t h e  M cAles ter  c o a l  

(Morgan, 1955) and i n  t h e  Croweburg c o a l  (Wilson and H o f f ­

m e i s t e r ,  1956).  I n  Europe F. a n t i q u u s  i s  known from th e  

W es tp h a l ia n  A and B h o r i z o n s  i n  t h e  Ruhr b a s i n  (Po ton ie '  and 

Kremp, 1956) and from t h e  S te p h a n ia n  o f  F ran ce  (A lpern ,

1958).

F ig u re d  spec im en :  S l i d e  No. OPC 6 2 4 J - 4 - 1 ,  Rogers

County.

FLORINITES SIMILIS Kosanke,  1950 

P l a t e  7, f i g .  6 

The l a r g e  specimens r e f e r r e d  to  F. s i m i l i s  a r e  q u i t e  

r a r e  i n  t h e  p o p u l a t i o n  c o u n ts  o f  th e  I r o n  Pos t  c o a l .  I t  i s  

a b s e n t  from th e  c o u n ts  o f  s e c t i o n  OPC 216, C ra ig  County. 

O ccurrences  a r e  s c a t t e r e d  th ro u g h o u t  th e  rem a in in g  f i v e  s e c ­

t i o n s  a l t h o u g h  t h e r e  i s  a tend en cy  f o r  t h e  r e p r e s e n t a t i v e  

v a lu e s  t o  be c o n c e n t r a t e d  i n  t h e  u pp e r  h a l f  o f  t h e  c o a l  seam. 

Values h e r e  ten d  t o  ru n  between 0 . 3  and 0 .5  p e r c e n t  o f  the  

t o t a l  p o p u l a t i o n .  The s p e c i e s  o c c u rs  i n  o n ly  t h e  u n d e rc l a y s  

o f  s e c t i o n  OPC 614, Rogers  County. I t  n o rm a l ly  i s  a b s e n t  

from t h e  r o o f  s h a l e s  and o c cu rs  o n ly  r a r e l y  i n  t h e s e  s e d i ­

ments i n  s e c t i o n  OPC 614,  Rogers County. There  i s  no w e l l
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d e f i n e d  p a t t e r n  i n  th e  d i s t r i b u t i o n  o f  v a l u e s .

F. s i m i l i s  i s  r e p o r t e d  from th e  m idd le  McLeansboro 

c o a l s  i n  I l l i n o i s  by Kosanke (1950) .  Schemel (1951) r e c o r d e d  

a s i m i l a r  s p e c i e s ,  F. c f .  s i m i l i s , from t h e  M ys t ic  c o a l  o f  

I l l i n o i s .  Neves (1958) r e c o r d e d  t h e  s p e c i e s  from t h e  Upper 

C a rb o n i f e ro u s  Marine  S h a le  (N am urian-W estpha l ian )  o f  York­

s h i r e ,  England.  To d a t e  i t  has  n o t  been r e c o r d e d  from c o n t i ­

n e n t a l  Europe.

F ig u r e d  spec im en :  S l i d e  No. OPC 624D-1-20,  Rogers

County.

S u b d i v i s i o n  D i s a c c i t e s  Cookson, 1947 

S e r i e s  S t r i a t i t i  P a n t ,  1954

Genus ILLINITES (Kosanke, 1950) emend. Potonie"  

and K laus ,  1954 

Genotype:  I l l i n i t e s  u n ic u s  Kosanke, 1950, 111. Geol .

Su rvey ,  B u l l .  74, p. 51, p i .  1, f i g s .  1-4

ILLINITES UNICUS Kosanke, 1950 

P l a t e  8, f i g s .  1, 2 

I l l i n i t e s  u n ic u s  i s  uncommon i n  t h e  p o p u l a t i o n  coun ts  

o f  t h e  I r o n  P os t  c o a l .  R e p r e s e n t a t i v e  v a l u e s  r a n g e  between 

0 . 3  and 1 .8  p e r c e n t  o f  t h e  v a r i o u s  p o p u l a t i o n s  i n  which i t  

o c c u r s .  Maxima n o r m a l ly  o ccu r  i n  t h e  b a s a l  c o a l  l e v e l s  and
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from h e r e  v a lu e s  g e n e r a l l y  d e c r e a s e  u p - s e c t i o n .  In  the  

so u the rn m o s t  and n o r th e r n m o s t  l o c a l i t i e s ,  t h e  s p e c i e s  app ea rs  

i n  t h e  to p  q u a r t e r  o f  t h e  c o a l  seam. I t  t e n d s  t o  appea r  

e a r l i e r  and t o  be s t r a t i g r a p h i c a l l y  more p e r s i s t e n t  i n  th e  

i n t e r v e n i n g  s e c t i o n s .  The s p e c i e s  i s  p r e s e n t  o n ly  i n  the  

u n d e r c l a y s  o f  s e c t i o n  OPC 3 /4 ,  n o r t h e r n  Wagoner County, and 

does n o t  ap p ea r  i n  th e  c o u n ts  o f  t h e  r o o f  s h a l e s .  Accord ing  

to  t h e  v a lu e  d i s t r i b u t i o n s  o f  t h e  s p e c i e s ,  i t  a p p ea rs  t h a t  

th e  form was a s s o c i a t e d  w i th  th e  e a r l y  deve lopm en ta l  s t a g e s  

o f  t h e  swamp i n  o r  n e a r  t h e  m idd le  o f  t h e  o u tc ro p  a r e a  and 

w i th  t h e  l a t e  d e v e lo pm en ta l  s t a g e s  o f  t h e  swamp i n  t h e  

p e r i p h e r a l  a r e a s .

T h is  s p e c i e s  i s  d i s t i n c t i v e  i n  p o s s e s s i n g  a t r i l e t e  

g e rm in a l  s t r u c t u r e .  T h is  f e a t u r e  u s u a l l y  i s  o b scu re  i n  th e  

I r o n  P o s t  spec im ens .  When p r e s e n t  i t  i s  weakly  deve loped  and 

many forms e x h i b i t  a diamond shaped  o r  V-shaped t e a r  i n  th e  

r e g i o n .  The specimens d i f f e r  from K o san k e 's  s p e c i e s  i n  t h i s  

r e s p e c t  but  th e  v a r i a t i o n  i s  c o n s i d e r e d  minor s i n c e  t h e  forms 

o t h e r w i s e  conform to  t h e  p u b l i s h e d  d e s c r i p t i o n s .

Kosanke (1950) r e c o r d e d  th e  s p e c i e s  from th e  u pper  

p o r t i o n  o f  t h e  McLeansboro group o f  I l l i n o i s .  Davis (1961) 

r e p o r t e d  t h e  s p e c i e s  i n  t h e  Rowe c o a l  o f  Oklahoma. To d a te  

t h e  s p e c i e s  has  n o t  been l i s t e d  from o u t s i d e  t h e  U n i ted  S ta te s .
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F ig u r e d  spec im ens :  S l i d e  Nos. OPC 347C-1-5, Wagoner 

County;  OPC 216H-4-2, C ra ig  County.

S e r i e s  M o n o ra d ia t i  Bhardwaj , 1955

Genus SAHNISPORITES Bhardwaj , 1954 

Genotype:  S a h n i s p o r i t e s  s a a t c u o l s  Bhardwaj, 1954, Neues 

J a h rb u c h ,  Geol . P a l a e o n . , M o n a t sh e f t e ,  v o l .

11, p. 522, f i g .  12

SAHNISPORITES SP. A 

P l a t e  8, f i g .  8

Spores  b i l a t e r a l ,  b i s a c c a t e ;  p rom inen t  s u l c u s  e x ­

t e n d in g  t h e  l e n g t h  o f  t h e  c e n t r a l  s p o r e  tsody, p a r a l l e l  t h e  

e q u i t o r i a l  a x i s ;  s u l c u s  w i th  m o d e r a te ly  t o  s l i g h t l y  e l e v a t e d  

l i p s ;  c e n t r a l  body l e v i g a t e ;  sac  w a l l  l e v i g a t e  e x t e r n a l l y  to  

g r a n u l a r  o r  i r r e g u l a r l y  r e t i c u l a t e  i n t e r n a l l y .  O v e ra l l  

d i a m e te r  (based  on t h r e e  specimens)  101,3  to  105.6 m ic rons .  

O v e r a l l  d i a m e t e r  o f  i n n e r  s p o re  body 67 t o  72 .3  m ic rons .

F ig u r e d  specimen:  OPC 657C-2-3,  Wagoner County, 

Oklahoma. O v e r a l l  d ia m e te r  67 .1  by 104.5 m ic ro ns ;  dimen­

s i o n s  o f  c e n t r a l  sp o re  body 55.0 by 71 .5  m ic rons .

T h is  s p e c i e s  a p p ea rs  smoother  t h a n  t h e  p r e v i o u s l y  

d e s c r i b e d  forms a s s i g n e d  to  S a h n i s p o r i t e s . The sac  i n
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a p p e a r in g  to  c o m p le t e ly  g i r d l e  th e  c e n t r a l  body as w e l l  as  

t h e  lac k  o f  a p rom inen t  open s u l c u s  i s  c h a r a c t e r i s t i c .  T h is  

form i s  more m in u t e ly  ornamented  and much l a r g e r  than  

s a a r e n s i s  Bhardw aj . I t  i s  p r o b a b ly  c o n s p e c i f i c  w i th  t h e  

s p e c i e s  d e s c r i b e d  as  S a h n i s p o r i t e s  sp .  A by C la rk e  (1961) 

from th e  Secor  c o a l  o f  Oklahoma.

T h is  form i s  e x t r e m e ly  r a r e  i n  t h e  I r o n  Post  c o a l .

I t  i s  r e p r e s e n t e d  as  s i n g l e  specimens o n l y  i n  th e  p o p u l a t i o n  

co u n ts  o f  two l e v e l s :  l e v e l  C, OPC 657,  Wagoner County,  and 

l e v e l  G, OPC 624, Rogers  County. Only one o t h e r  specimen 

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

g r a p h ic  specimens ( l e v e l  G, s e c t i o n  OPC 614, Rogers County) .

Genus VESICASPORA Schemel, 1951 

Genotype:  V e s i c a s p o r a  w i l s o n i i  Schemel, Amer. Midland 

N a t u r a l i s t ,  v o l .  46,  p. 748, f i g s .  1, 3

VESICASPORA WILSONII Schemel,  1951 

P l a t e  8, f i g .  5 

V e s ic a s p o r a  w i l s o n i i  i s  a p e r s i s t e n t  and f a i r l y  com­

mon s p o re  ty p e  i n  t h e  I r o n  Pos t  c o a l .  R e p r e s e n t a t i v e  v a lu e s  

r a n g e  between 0 . 3  and 1 9 .5  p e r c e n t ,  and i t  o c c u r s  i n  v i r t u ­

a l l y  a l l  l e v e l s  sampled.  The maxima ten d  t o  be c o n c e n t r a t e d  

i n  m i d - s e c t i o n  w i th  minima r e l e g a t e d  to  t h e  u pp e r  and lower
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q u a r t e r s  o f  t h e  c o a l  seam i n  f i v e  o f  t h e  s i x  s e c t i o n s  s t u d i e d .  

In  s e c t i o n  OPC 657,  Wagoner County ,  t h e  maxima (19 .5  p e r c e n t )  

o c cu rs  a t  a p p r o x i m a t e ly  m i d - s e c t i o n ,  im m e d ia te ly  below t h e  

l e v e l  (F) y i e l d i n g  l a r g e l y  f o s s i l  c u t i c l e  and wood f r a g m e n ts .  

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

dency f o r  t h e  v a l u e s  t o  i n c r e a s e  sou thw ard  w i t h i n  t h e  o u tc r o p  

a r e a .  The s p e c i e s  i s  r e p r e s e n t e d  i n  t h e  u n d e r c l a y s  by v a l u e s  

r a n g i n g  between 0 . 3  and 4 p e r c e n t  e x c e p t  f o r  t h i s  b a r r e n  

l e v e l  i n  OPC 657,  Wagoner County.  The v a l u e s  i n  t h i s  l e v e l  

a l s o  become p r o g r e s s i v e l y  h i g h e r  t o  t h e  s o u t h .  The s p e c i e s  

i s  p r e s e n t  i n  r o o f  s h a l e s  i n  r e l a t i v e  amounts r a n g in g  between 

0 , 8  and 1 ,3  p e r c e n t .  The u n i t  i s  p r a c t i c a l l y  b a r r e n  i n  th e  

sou the rnm os t  s e c t i o n  and th e  v a l u e s  f o r  t h i s  l e v e l  have  no 

w e l l - d e f i n e d  p a t t e r n  i n  th e  re m a in in g  f i v e  s e c t i o n s .  This  

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

f a i r l y  common s p o r e  th ro u g h o u t  t h e  d e v e lo p m e n ta l  p e r i o d  o f  

t h e  c o a l  swamp. The p a r e n t  p l a n t ,  however ,  was most p ro m i­

n e n t  d u r in g  t h e  t im e o f  maximum v e g e t a t i o n a l  d i v e r s i t y  which 

deve loped  s t r a t i g r a p h i c a l l y  d u r in g  mid-seam t im e .

T h is  s p e c i e s  was d e s c r i b e d  from t h e  M ystic  c o a l  o f  

Iowa (Schemel,  1951) and has s u b s e q u e n t l y  been r e p o r t e d  from 

th e  lower Gondwana o f  I n d i a  ( V i r k k i ,  1946, a s  r e p o r t e d  by 

P o to n ie ,  1958) .  A somewhat l a r g e r  and d i f f e r e n t  s p e c i e s
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(V e s i c a s p o r a  sp .  A) has  been d e s c r i b e d  by C la rk e  (1961) from 

t h e  Secor  c o a l  o f  Oklahoma, The s p e c i e s  has o t h e r w i s e  no t  

been r e p o r t e d  e l s e w h e re .

F i g u r e d  specim en:  S l i d e  No. CFG 624E-3-2,  Rogers

County.

S e r i e s  S u l c a t i  Bhardwaj, 1955

Genus KOSANKEISPORITES Bhardwaj ,  1955 

Genotype:  K o s a n k e i s p o r i t e s  e le g a n s  (Kosanke, 19 50) 

Bhardwaj , 1955 

1950 I l l i n i t e s  e le g a n s  Kosanke, 111. Geol.  Survey ,  

B u l l .  74, p. 52, p i .  1, f i g s .  1-2 

1955 K o s a n k e i s p o r i t e s  e le g a n s  (K os . ,  1950)

Bhardwaj ,  P a l e o b o t a n i s t , v o l .  4 ,  p. 135-137, 

p i .  2, f i g s .  16a-d ,  17

KOSANKEISPORITES ELEGANS (Kosanke,  1950)

B hardwaj , 1955 

P l a t e  8, f i g .  3, 4 

T h i s  s p e c i e s  i s  r a r e  i n  t h e  p o p u l a t i o n  coun ts  o f  t h e  

I r o n  Pos t  c o a l .  R e p r e s e n t a t i v e  v a lu e s  r a n g e  between 0 .3  and 

1 .0  p e r c e n t  o f  t h e  v a r i o u s  p o p u l a t i o n s  w i th  which i t  o c c u r s .  

W ith in  t h e  c o a l  s e c t i o n ,  t h e  s p e c i e s  a p p e a r s  most r e g u l a r l y  

i n  t h e  u p p e r  q u a r t e r  o f  th e  seam. I t  i s  a b s e n t  in  t h e  c o a l
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s e c t i o n  o f  OPC 374, Wagoner County,  Values a r e  n o rm al ly  low 

and t h e r e  ap p ea r  t o  be no l e v e l s  c h a r a c t e r i z e d  by maxima in  

fo u r  o f  t h e  s i x  s e c t i o n s  s t u d i e d .  In t h e  s i x t h  s e c t i o n ,  OPC 

657,  Wagoner County,  t h e  h i g h e r  v a lu e s  a r e  c o n c e n t r a t e d  in  

t h e  two b a s a l  c o a l  l e v e l s  w i th  one specimen o n ly  i n  t h e  to p -  

mosc c o a l  l e v e l .  in  th e  o t h e r  s e c t i o n s  s i n g l e  specimens may 

be found s c a t t e r e d  i n  v a r i o u s  l e v e l s .  The s p e c i e s  i s  a b se n t  

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

o n ly  i n  s e c t i o n  OPC 614, Rogers County and i n  s e c t i o n  OPC 

374, Wagoner County ,  r e s p e c t i v e l y ,  a t  1 ,0  and 0 ,3  p e r c e n t .  

T here  i s  o t h e r w i s e  no w e l l  developed  p a t t e r n  i n d i c a t e d  f o r  

th e  d i s t r i b u t i o n  o f  v a l u e s .

The I r o n  Pos t  specimens r e f e r r e d  to  K e le g a n s  a r e  

c o n s i s t e n t l y  l a r g e r  th a n  K osanke 's  forms and th o s e  r e p o r t e d  

by Bhardwaj, However, t h e  o v e r a l l  s i z e s  h e re  (which range  

between 72 ,5  and 81 ,3  m ic rons )  a r e  c o n s id e r e d  i n t r a s p e c i f i c  

v a r i a t i o n s .  The form i s  o t h e r w i s e  m o r p h o lo g i c a l l y  t h e  same.

T his  s p e c i e s  was o r i g i n a l l y  d e s c r i b e d  from t h e  upper  

p o r t i o n  o f  t h e  McLeansboro group o f  I l l i n o i s .  I t  has  a l s o  

been r e p o r t e d  from th e  Secor  c o a l  o f  Oklahoma (C la rk e ,  1961), 

In  Europe,  Bhardwaj (1955) r e p o r t e d  i t  from th e  S te p h an ian  A 

and B h o r i z o n s  o f  t h e  Saar  b a s in  in  Germany, The s p e c i e s  as 

y e t  has n o t  been r e p o r t e d  e l s ew h e re .
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F ig u r e d  spec im ens ;  S l i d e  Nos. OPC 624H-3-4,  Rogers 

County;  OPC 657C-4-7,  Wagoner County.

KOSANKEISPORITES SP. A 

P l a t e  8, f i g s .  6, 7

Spores  b i l a t e r a l ;  b i s a c c a t e ;  i n d i s t i n c t  s u l c u s  formed 

between b l a d d e r s  i n  e q u i t o r i a l  v iew; s u lc u s  o r i e n t e d  p a r a l l e l  

g r e a t e s t  d imension  o f  c e n t r a l  body. C e n t r a l  body e x t e r n a l l y  

l e v i g a t e ,  i n t e r n a l l y  f i n e l y  g r a n u l a r .  B ladde rs  l e v i g a t e  e x ­

t e r n a l l y  and c o a r s e l y  r e t i c u l a t e  to  r u g u l a t e  i n t e r n a l l y .  

Dimensions (on th e  b a s i s  o f  fo u r  spec im ens)  o f  c e n t r a l  body 

4 9 .5  to  6 9 .3  m ic rons ;  o v e r a l l  d im ensions  96 .5  to  104.5 

m i c r o n s .

T y p ic a l  spec im ens ;  S l i d e  Nos. OPC 657C-3-2,  Wagoner 

County;  OPC 6 2 4 J -8 -5 ,  Rogers County. O v e r a l l  d imensions 

r e s p e c t i v e l y  67 .1  by 100.1  m icrons  and 61 .6  by 100.5 m icrons .

T h is  s p e c i e s  has  c o n s i s t e n t l y  l a r g e r  measurements 

th a n  th o s e  r e p o r t e d  f o r  t h e  ty p e  s p e c i e s ,  K. e l e g a n s . I t  

a p p e a r s  most c l o s e l y  a l l i e d  to  and i s  p o s s i b l y  c o n s p e c i f i c  

w i th  t h e  s p e c i e s  d e s c r i b e d  as  K o s a n k e i s p o r i t e s  sp .  A from th e  

Secor  c o a l  o f  Oklahoma (C la rk e ,  1961).

T h is  s p e c i e s  f i g u r e s  r a r e l y  i n  th e  p o p u l a t i o n  co un ts  

o f  t h e  I r o n  Pos t  c o a l .  I t  i s  p r e s e n t  o n ly  i n  th e  co u n ts  o f
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l e v e l  D, s e c t i o n  OPC 216, C r a ig  County as  a s i n g l e  specimen.  

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

g r a p h i c  specimens i n  th e  f o l lo w in g  sample l e v e l s  and s e c t i o n s  

OPC 657B, Wagoner County,  and OPC 624J and B, Rogers County.

Genus PITYOSPORITES (Seward, 1914) P o t o n i e ' a n d

K laus ,  1954

Genotype:  P i t y o s p o r i t e s  a n t a r c t i c u s (Seward, 1914) emend. 

P o t o n i e ' a n d  K la u s ,  1954 

1914 P i t y o s p o r i t e s  a n t a r c t i c u s  Seward, B r i t i s h

A n t a r t i c  E x p e d . , 1910, p. 23, p i .  8, f i g .  45 

1954 P i t y o s p o r i t e s  a n t a r c t i c u s  (Seward, 1914)

emend. P o t o n i e ' a n d  K laus ,  Geol.  J a h rb u c h ,  v o l .  

68, p. 534-536

PITYOSPORITES CF. SCHAUBERGERI P o t o n i e ' a n d  K laus ,  1954

P l a t e  8, f i g s .  9, 10 

The r e l a t i v e l y  l a r g e  forms a s s i g n e d  to  P. c f .  s c h a u - 

b e r g e r i  f i g u r e  r a r e l y  i n  t h e  p o p u l a t i o n  co u n ts  o f  t h e  I r o n  

Pos t  c o a l .  R e p r e s e n t a t i v e  v a l u e s  exceed 0 .3  p e r c e n t  o f  t h e  

p o p u l a t i o n s  w i th  which i t  o c c u r s  o n ly  once (0 .8  p e r c e n t ,  

l e v e l  B, OPC 657, Wagoner C ou n ty ) .  The s p e c i e s  i s  a b s e n t  

from s e c t i o n  OPC 615, C ra ig  County and a p p ea rs  o n ly  i n  th e  

r o o f  s h a l e  l e v e l  o f  s e c t i o n  OPC 614, Rogers County.  I t  i s
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s c a t t e r e d  e l s ew he re  t h ro u g h o u t  v a r i o u s  l e v e l s  in  th e  r e m a in ­

in g  s e c t i o n s .  Most o f  th e  o c c u r r e n c e s ,  however, t end  to  be 

c o n c e n t r a t e d  i n  th e  lower t h i r d  to  h a l f  o f  th e  c o a l  seam.

The form i s  a b s e n t  from a l l  u n d e r c l a y s .  I t  i s  n o t  r e p r e s e n t e d  

i n  t h e  r o o f  s h a l e s  e x ce p t  th o s e  o f  s e c t i o n s  OPC 614, Rogers 

County,  and OPC J74,  Wagoner County.

The I ro n  Pos t  specimens (on th e  b a s i s  o f  12 d i f f e r ­

e n t  i n d i v i d u a l s )  measure  between 84 .5  and 93 .5  m ic ro n s .

These  v a lu e s  exceed somewhat t h e  h i g h e r  v a lu e  (70 m ic rons)  

p u b l i s h e d  by Po ton ie^and  K laus .  The I ro n  Pos t  forms a r e  

most commonly o r i e n t e d  i n  p o l a r  view and t h e s e  conform v i s u ­

a l l y  and m o r p h o lo g i c a l l y  to  t h o s e  i l l u s t r a t e d  and d e s c r i b e d  

by P o t o n i e ' a n d  Klaus .  The l a t e r a l  view o f  t h e  s p o re  a p p e a r s  

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

p u b l i s h e d  o f  s i m i l a r  v iew s .  T h is  i s  i n t e r p r e t e d  as  due to  

uneven l a t e r a l  com press ion  and a r e n d e r i n g  o f  a somewhat 

d i s t o r t e d  v iew o f  t h e  specimens from t h i s  a s p e c t .  The O kla ­

homa specimens o th e r w i s e  conform r a t h e r  w e l l  to  t h e  d e s c r i p ­

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

P. s c h a u b e r g e r i  was d e s c r i b e d  from th e  Permian 

( Z e c h s t e i n )  o f  th e  S a lz  m ounta ins  a r e a  o f  Germany. I t  has  

a p p a r e n t l y  n o t  been n o ted  from th e  P e n nsy lv an ian  t o  d a t e .



165

F ig u re d  spec im ens :  S l i d e  Nos, OPC 624D-1-13, F -1 -7 ,  

Rogers County.

"FREPOLLEN”

D i v i s i o n  PRECOLPATES P o to n ie  and Kremp, 1954

Genus SCHGFFIF0LLENITE3 FoL o u ie 'and  Kremp, 1954 

Genotype:  S c h o p f i p o l l e n i t e s  e l l i p s o ï d e s  ( Ib rah im ,  1932) 

Potonie" and Kremp, 1954

1932 S p o r o n i t e s  e l l i p s o ï d e s  Ib rah im ,  Neues Jah rb u ch ,  

B e i l . ,  Abt . B, v o l .  67,  p. 449, p i .  17, f i g .

29

1933 L a e v ig a t o - s p o r i t e s  e l l i p s o ï d e s  ( Ib rah im ,  1932) 

Ib ra h im ,  Sporenformen des A e g i r - h o r i z o n t s , p. 

40 ,  p i .  4 ,  f i g .  29

1934 P u n c t a t o - s p o r i t e s  e l l i p s o ï d e s  ( Ib rah im ,  1932) 

Loose,  I n s t .  P a la e o b o t .  A r b . ,  v o l .  4, no. 3, 

p. 158-159, p i .  7, f i g .  35

1934 S p o r o n i t e s  e l l i p s o ï d e s  ( Ib rah im ,  1932) Wicher,  

I n s t .  P a lae o b o t .  A r b . ,  v o l .  4 ,  no. 4, p. 185 

1938 Monole tes  e l l i p s o ï d e s  ( Ib ra h im ,  1932) Schopf ,  

111. Geol. Survey,  Rep t .  I n v e s t . ,  no. 50, p.

45,  p i .  1, f i g .  14; p i .  6, f i g s .  5-6 

1954 S c h o p f i p o l l e n i t e s  e l l i p s o ï d e s  ( Ib rah im ,  1932)
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PoConie'  and Kremp, Geol. Jah rb u ch ,  v o l .  69, 

p. 180, p i .  19, f i g s .  89-92

SCHOPFIPOLLENITES ELLIPSOÏDES ( Ib rah im ,  1932 P o to n ie '

and Kremp, 1954 

P l a t e  7, f i g .  7 

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

p o p u l a t i o n  cou n ts  o f  t h e  I r o n  Pos t  c o a l .  I t  i s  a b s e n t  from 

s e c t i o n  OPC 615, n o r t h e r n  C ra ig  County. In t h e  rem a in in g  

f i v e  s e c t i o n s ,  t h e  r e p r e s e n t a t i v e  v a lu e s  range  between 0 .3  

and 2 .5  p e r c e n t  o f  th e  v a r i o u s  assem blages  w i th  which i t  i s  

a s s o c i a t e d .  The s p e c i e s  o c c u r s  i r r e g u l a r l y  th ro u g h o u t  th e  

c o a l  s e c t i o n s ,  but  t h e  h i g h e r  v a lu e s  tend  to  be c o n c e n t r a t e d  

i n  t h e  lower q u a r t e r  to  h a l f  o f  t h e  c o a l  seam. G e n e r a l l y ,  

v a lu e s  t e n d  t o  be h i g h e r  i n  t h i s  p o r t i o n  o f  t h e  seam in  the  

so u th  th a n  i n  th e  n o r t h ,  and i t  i s  most abundant  i n  t h e  

sou th e rnm os t  s e c t i o n ,  OPC 657, Wagoner County. In  t h i s  s e c ­

t i o n ,  t h e  h i g h e s t  v a lu e s  r e p r e s e n t i n g  th e  s p e c i e s  (2 .5  p e r ­

c e n t )  a r e  found in  t h a t  p o r t i o n  o f  th e  s e c t i o n  l y in g  below 

t h e  l e v e l  (F) r e p r e s e n t e d  l a r g e l y  by f o s s i l  c u t i c l e  and wood 

f rag m en ts .  The s p e c i e s  i s  a b s e n t  from a l l  u n d e r c l a y s  and 

r o o f  s h a l e s .

The specimens a s s i g n e d  to  th e  s p e c i e s  Ŝ . e l l i p s o i d e s
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from th e  I r o n  Pos t  c o a l  measure  l e s s  th a n  the  minimal  diam­

e t e r s  (330 t o  380 m icrons)  p u b l i s h e d  by Schopf (1938). Other  

th a n  s i z e ,  however ,  t h e  morphology and p r o p o r t i o n a t e  dimen­

s i o n s  f i t  t h e  d e s c r i p t i o n s  w e l l .  In  t h e  ca se  o f  m egaspores ,  

l a r g e  d im ens ions  make d i s c r e p a n c i e s  a p p e a r  g r e a t e r  th a n  th e y  

a r e  i n  a r e l a t i v e  s e n se .  The d i f f e r e n c e s  between th e  I r o n  

Pos t  specimens and th o s e  r e p o r t e d  e l s e w h e re  a r e  no g r e a t e r ,  

r e l a t i v e l y ,  th a n  s i z e  v a r i a t i o n s  found i n  o t h e r  sp o re  g ro u p s .  

D i j k s t r a  (1946) a s s i g n s  specimens w i t h  minimal  measurements 

a t  250 m ic rons  t o  t h i s  s p e c i e s .  P o t o n i e ' a n d  Kremp (1956) 

r e g a r d  th e  shape  as  most im p o r ta n t  and m ent ion  o n ly  t h a t  th e  

d ia m e te r  exceeds  100 m ic rons .

T h is  s p e c i e s  has  been l a r g e l y  r e p o r t e d  from Europe.

I n  t h e  U n i ted  S t a t e s ,  Schopf  (1938) r e c o r d e d  i t  i n  th e  upper  

p o r t i o n  o f  t h e  Kewanee group (Coal 6) o f  I l l i n o i s .  Winslow 

(1959) f i g u r e d  s e v e r a l  s p e c i e s  i d e n t i f i e d  from v a r i o u s  c o a l s  

th ro u g h o u t  t h e  I l l i n o i s  P enn sy lv a n ia n  s e c t i o n .  Her i l l u s ­

t r a t i o n s  ( P l a t e  14, f i g u r e s  5, 8, 9) i n c l u d e d  forms which 

a r e  p r o b a b ly  e l l i p s o i d e s  but  no d a t a  c o n c e rn in g  th e  s t r a t ­

i g r a p h i e  d i s t r i b u t i o n  o f  t h e  v a r i o u s  s p o r e  types  a r e  g iv en .

In  Germany, t h e  s t r a t i g r a p h i e  r ang e  o f  t h e  s p e c i e s  i s  summa­

r i z e d  by P o t o n i e ' a n d  Kremp (1955). I t  i s  l i s t e d  by them as 

e x te n d in g  from th e  W es tp h a l ian  B h o r i z o n  th rough  th e  C
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h o r i z o n  i n  th e  Ruhr b a s i n .  Bhardwaj (1957) l a t e r  ex tended 

t h e  r a n g e  o f  t h e  s p e c i e s  i n  t h i s  a r e a  by r e p o r t i n g  i t  from 

t h e  lower W e s tp h a l i a n  D h o r i z o n .  D i j k s t r a  (1946) p r e v i o u s l y  

r e c o r d e d  th e  s p e c i e s  from th e  W es tp h a l ia n  B and C h o r iz o n s  

o f  t h e  N e t h e r l a n d s .

F ig u re d  specim en:  S l i d e  No. OPC 657B-3-1 ,  Wagoner

County.

Genus A 

P l a t e  7, f i g .  8

Spores e l l i p s o i d a l ,  b i l a t e r a l ;  g e rm in a l  a p p a r a tu s  

unknown; b l a d d e r - l i k e  e x t e n s i o n s  a d p o l a r l y  l o c a t e d ;  l e v i g a t e ,  

i n t e r n a l l y  f i n e l y  g r a n u l a r ;  spore  w a l l  t h i c k n e s s  11.5 to  

15.8  m ic ro n s ;  w a l l  o f  b l a d d e r - l i k e  e x t e n s i o n s  5 .5  to  11.0 

m icrons  t h i c k .  O v e r a l l  d imensions  356 to  457 .2  microns (on 

th e  b a s i s  o f  t h r e e  sp ec im ens ) .

T y p ic a l  spec im en :  S l i d e  No. OPC 216H-4-3,  C ra ig  

County,  Oklahoma. O v e r a l l  d im ensions  241 .3  by 457 .2  m ic rons .

T h is  s p e c i e s  has  no t  been found i n  th e  I r o n  Post  

m a t e r i a l  i n  o t h e r  th a n  a t o r n  and fragm ented  c o n d i t i o n .  As 

a r e s u l t ,  t h e  morphology o f  th e  s p e c i e s  i s  o b sc u re .

T h is  s p e c i e s  i s  r a r e  in  th e  I ro n  Pos t  c o a l .  I t  

o c c u rs  i n  t h e  p o p u l a t i o n  coun ts  o f  o n ly  l e v e l  H, s e c t i o n  OPC
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216, C ra ig  County, and was o t h e r w i s e  e nco u n te red  o n ly  in  

l e v e l  J  o f  s e c t i o n  OPC 624, Rogers County, w h i le  t r a v e r s i n g  

s l i d e s  i n  s e a r c h  o f  p h o to g ra p h ic  specimens .



CHAPTER VI 

DISCUSSION 

I n t r o d u c t i o n

R e s u l t s  o b t a i n e d  from o b s e r v a t i o n s  o f  t h e  m a t e r i a l  

examined d u r in g  t h i s  s t u d y  a r e  d i v id e d  ro u g h ly  i n t o  t h r e e  

p o r t i o n s .  The f i r s t  i s  conce rned  w i th  th e  spo re  and p o l l e n  

s u c c e s s io n  i n  t h e  I r o n  Post  c o a l  seam and i n t e r p r e t a t i o n s  

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

s i o n  c o n ce rn s  t h e  e n v i ro n m e n ta l  f a c t o r s  i n f l u e n c i n g  s u c c e s ­

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

from t h e  a c c u m u la t io n  o f  th e  p a l y n o l o g i c a l  d a t a .  Before  

p ro c e e d in g  w i t h  t h e  above t o p i c s ,  some b o t a n i c a l  a s p e c t s  r e ­

g a rd in g  s u c c e s s i o n  a r e  f i r s t  c o n s id e r e d .

Data from t h e  I r o n  Pos t  c o a l  show t h a t  d i s t i n c t i v e  

p a l y n o l o g i c a l  a s sem b lag es  r e p l a c e d  one a n o th e r  i n  v e r t i c a l  

s u c c e s s io n .  I f  i t  i s  assumed t h a t  s u c c e s s i o n  fo l lo w ed  n o r ­

mal e c o l o g i c a l  deve lopm ent ,  i t  must have proceeded  in  a 

mesarch d i r e c t i o n .  S tu d i e s  o f  modern p l a n t  communities show

170
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t h a t  s u c c e s s i o n a l  r a t e s  v a ry  i n  t im e and sp ace .  A lso ,  t h e s e  

s t u d i e s  i n d i c a t e  t h a t  th e  o r d e r  o f  community development may 

o r  may n o t  be t h e  same. Because o f  t h e s e  v a r i a b l e s ,  g iv en  

a r e a s  may d e v e lop  communities which may no t  be in  t h e  same 

d e v e lo p m en ta l  s t a g e  a t  th e  same t im e .  S t i l l  a n o th e r  so u rc e  

o f  v a r i a t i o n  r e s u l t s  from th e  new v e g e t a t i o n a l  env ironm ents  

which a r e  o f t e n  cau se d  by p l a n t  s u c c e s s i o n  i t s e l f .  T h e re ­

f o r e ,  t h e o r e t i c a l l y  a t  l e a s t ,  i t  i s  ex p ec te d  t h a t  d i f f e r e n t  

s e c t i o n s  o f  t h e  same c o a l  seam w i l l  n o t  n e c e s s a r i l y  e x h i b i t  

t h e  same g r o s s  s p o r e  and p o l l e n  a s p e c t .  I n t e r r u p t i o n s  or  

r e v e r s a l s  o f  s u c c e s s i o n a l  development ,  o r  l o c a l  f l o r a l  v a r i ­

a t i o n s  t e n d  to  f u r t h e r  modify  t h e  v e g e t a t i o n  o f  a g iv e n  a r e a .

The above f a c t s  seem to  be e x p l a n a t i o n s  f o r  s u c c e s ­

s i o n a l  changes i n  sp o r e s  and p o l l e n  r e p o r t e d  to  d a t e  in  

p r e v io u s  works on th e  P en n sy lv a n ia n  c o a l s  o f  Oklahoma (Wil­

son and H o f f m e i s t e r ,  1956; Dav is ,  1961; C la r k e ,  1961).

Smith (1961) has  r e p o r t e d  somewhat s i m i l a r  changes i n  th e  

C a r b o n i f e r o u s  c o a l s  o f  England.  P r e v i o u s l y ,  t h e  f l o r a l  

c o m p o s i t io n  o f  a n c i e n t  c o a l  swamps was c o n s i d e r e d  to  have 

been r e l a t i v e l y  u n i fo rm  over  r a t h e r  wide a r e a s  and was 

th o u gh t  to  have v a r i e d  l i t t l e  th rough  t im e ( G i l e s ,  1930). 

However, t h e  p r e s e n t  s t u d y  i n d i c a t e s  t h a t  t h i s  i s  no t  t r u e  

and P e n n sy lv a n ia n  coal-swamp p l a n t  communities deve loped
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r a t h e r  d e f i n i t e  s u c c e s s i o n a l  a s p e c t s .

The s p o r e  s p e c t r a  i l l u s t r a t e d  i n  th e  f l a r e  diagram 

( f i g u r e  9) summarizes t h e  p a l y n o l o g i c a l  s u c c e s s i o n  o f  th e  

I r o n  Post  c o a l .  The v a r i o u s  s e c t i o n s  a r e  r e p r e s e n t e d  in  

t h e i r  a c t u a l  n o r t h - s o u t h  p o s i t i o n  and each l e v e l  i s  drawn to  

s c a l e  to  show a c t u a l  segment t h i c k n e s s e s .  The f o s s i l s  a r e  

r e p r e s e n t e d  as  s i n g l e  s p e c i e s  o r  as  m o r p h o lo g i c a l ly  r e l a t e d  

g ro u p s .  The a r ra n g em en t  o f  t h e s e  groups  i n  t h e  diagram i s  

d e s ig n e d  to  b r in g  t o g e t h e r  th o s e  forms which p roduce  the  

same o r  n e a r l y  th e  same p a t t e r n  o f  d i s t r i b u t i o n  th ro u g h o u t  

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

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

no p e r s i s t e n t  p a t t e r n  a r e  n o t  in c lu d e d .

C om pos i t ion  o f  t h e  I r o n  Post  
P a l y n o l o g i c a l  F l o r a

C e r t a i n  sp o re s  and p o l l e n  w i th  s i m i l a r  s u c c e s s i o n a l  

d i s t r i b u t i o n  and morphology a r e  i l l u s t r a t e d  t o g e t h e r  and a r e  

r e f e r r e d  to  a s  co m p o s i te  g ro u p s .  The im p o r ta n t  g roups  r e ­

f e r r e d  to  i n  t h e  t e x t  i n  t h i s  manner i n c l u d e  th e  L a e v ig a t o - 

s p o r i t e s  minutus  g ro u p ,  i n c l u d i n g  L. minutus  and L. p u n c t a t u s , 

and th e  L a e v i g a t o s p o r i t e s  de sm oinens is  group which i s  com­

posed o f  L. d e s m o i n e n s i s , L. o v a l i s , and L. m e d iu s . The 

Calamospora b r e v i r a d i a t a  g roup i s  composed o f  t h e  f o l lo w in g
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s p e c i e s :  C. b r e v i r a d i a t a , C, l i q u i d a , C. s t r a m i n e a , and C. 

sp .  B. The r e m a in in g  groups d i s c u s s e d  i n  t h i s  manner i n c lu d e  

th e  T r i q u i t r i t e s  b r a n s o n i i  group which i s  composed o f  T. 

b r a n s o n i i , T. a d d i t u s , T. tumulus and T. sp in o su s  and l a s t l y  

th e  W i l s o n i t e s  d e l i c a t u s  group which in c l u d e s  W, d e l i c a t u s  

and W. v e s i c a t u s .

The c o m p o s i t io n  o f  t h e  I r o n  Pos t  p a l y n o l o g i c a l  f l o r a  

i s  p re d o m in a n t ly  composed o f  sp o re s  o f  th e  g enera  L a e v ig a t o ­

s p o r i t e s  , C a lam o sp o ra , L y co sp o ra , and V e r r u c o s o s p o r i t e s .

When viewed from th e  a s p e c t  o f  r e l a t e d  f o s s i l  g ro up s ,  the  

L a e v i g a t o s p o r i t e s  b r e v i r a d i a t a  g roup ,  t h e  sp o re s  o f  Lyco­

sp o ra  , V e r r u c o s o s p o r i t e s  p s e u d o t h i e s s e n i i , t h e  L a e v ig a to ­

s p o r i t e s  m inutus  group and th e  L. d e sm o in en s is  group accoun t  

f o r  more th a n  65 p e r c e n t  o f  th e  t o t a l  sp o re  assem blage .  Sub­

s i d i a r y  e lem en ts  i n c l u d e  th e  T r i q u i t r i t e s  b r a n s o n i i  group ,  

t h e  W i l s o n i t e s  d e l i c a t u s  g roup ,  s p e c i e s  o f  F l o r i n i t e s  and 

V e s ic a sp o ra  w i l s o n i i . The rem a in in g  groups f i g u r e d  in  the  

f l a r e  diagram a r e  minor and l o c a l l y  assume o n ly  uiinor s t a t u s  

i n  some i n t e r v a l s .

The p a l y n o l o g i c a l  assem blage  as  a whole c o n ta in s  few 

s a c c a t e  forms. Of t h e s e ,  th e  more im p o r t a n t  a r e  mentioned 

above,  and g e n e ra  such as  E n d o s p o r i t e s , I l l i n i t e s , S a h n i - 

s p o r i t e s  and K o s a n k e i s p o r i t e s , a l th o u g h  p r e s e n t ,  a r e  q u i t e



174

r a r e  and c o n t r i b u t e  l i t t l e ,  e i t h e r  q u a n t i t a t i v e l y  o r  q u a l i ­

t a t i v e l y ,  to  t h e  c o m p o s i t io n  o f  t h e  a s se m b lag es .  For t h i s  

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

S u c c e s s i o n a l  Trends

I t  i s  e v i d e n t ,  f r o m  th p  p p r c e n ta g e  v a lu e s  shcv.Ti in  

t h e  f l a r e  diagram ( f i g u r e  9) t h a t  f l o r a l  s u c c e s s io n  d e f i ­

n i t e l y  o c c u r r e d  i n  th e  I r o n  Post  coal-swamp. A lso ,  t h i s  

s u c c e s s i o n  d id  n o t  everywhere  p ro ceed  i n  th e  same sequence  

nor  a p p a r e n t l y  a t  t h e  same r a t e  w i t h i n  th e  a r e a  o ccu p ied  by 

t h e  swamp. Because o f  t h e  i r r e g u l a r i t y  o f  th e  t r e n d s ,  i t  i s  

d i f f i c u l t  t o  c h a r a c t e r i z e  t h e  p a t t e r n .  T h e r e f o r e ,  o n ly  t h e  

main groups  and im p o r t a n t  s u b s i d i a r y  e lem en ts  a r e  d i s c u s s e d  

i n  a manner u t i l i z i n g  t h e  s e c t i o n  as  d i v id e d  i n t o  t h r e e  p o r ­

t i o n s ;  t h e  low er ,  m id d le ,  and u p p e r  t h i r d s .  The u n d e r c l a y s  

and r o o f  s h a l e s  w i l l  be d i s c u s s e d  s e p a r a t e l y .

The u n d e r c l a y s  o f  t h e  I r o n  Pos t  c o a l  a r e  c h a r a c t e r ­

i z e d  by s p o r e  s u i t e s  dominated by th e  Calamospora b r e v i r a d i ­

a t a  g roup ,  t h e  Lycospora  s p e c i e s ,  and o n ly  s e c o n d a r i l y  by th e  

L a e v i g a t o s p o r i t e s  m inutus  and L, d e sm o inens is  g ro u p s .  The 

r e l a t i v e  amounts i n  which t h e s e  f o s s i l s  a r e  r e p r e s e n t e d  in  

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

b a r r e n  i n  t h e  sou th e rn m o s t  s e c t i o n ,  OPC 657, Wagoner County



175

and n e a r l y  b a r r e n  i n  s e c t i o n  OPC 216, s o u th e r n  C ra ig  County. 

The Lycospora  s p e c i e s  a r e  most common i n  t h e  c e n t e r  o f  th e  

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

o f  th o s e  s e c t i o n s  l o c a t e d  n e a r  t h e  ex tremes  o f  t h e  s t u d y  a re a .  

The L a e v i g a t o s p o r i t e s  m inutus  and L. desm oinens is  g roups  a r e  

most i m p o r t a n t ,  r e l a t i v e l y ,  i n  t h e  a r e a s  where t h e  Lycospora 

a r e  l e a s t  dom inant .  Of t h e  s u b s i d i a r y  f o s s i l s ,  th e  T r i q u i ­

t r i t e s  b r a n s o n i i  group i s  most common in  t h i s  l e v e l  in  the  

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

c r e a s e s  from h e r e  southward .

The dominant L ycospora - Ca lam ospora - L a e v i g a t o s p o r i t e s  

assem blage  i n  t h e  u n d e rc l a y s  changed w i th  t ime i n  th e  I r o n  

Pos t  coal-swamp. In  t h e  b a s a l  t h i r d  o f  t h e  c o a l  seam i n  t h e  

sou th e rn m o s t  s e c t i o n  (OPC 657, Wagoner County) ,  the  dominant  

s p o r e s  a r e  t h o s e  o f  th e  L a e v i g a t o s p o r i t e s  m inutus  g roup ,  t h e  

L. d e sm o inens is  group and th e  Calamospora  b r e v i r a d i a t a  group .  

I m p o r t a n t l y ,  t h e  p o l l e n  W i l s o n i t e s  and V e s ic a sp o ra  became 

a p p a r e n t .  These  se co n d a ry  g e n e ra  rem ain  minor o r  a r e  a b s e n t  

i n  t h e  r em a in in g  s e c t i o n s .  Northward ,  Lycospora i s  dominant 

i n  t h e  b a s a l  t h i r d  o f  t h e  s e c t i o n  OPC 624, n o r t h e r n  Rogers 

County. The i n c r e a s e  i n  Lycospora  w i t h i n  t h i s  r e g i o n  fo l lo w s  

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

s p o r a . Northward beyond th e  Rogers  County s e c t i o n ,  Lycospora
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i s  l e s s  abundan t  and t h e r e  i s  a c o r r e s p o n d in g  i n c r e a s e  i n  

t h e  p r e v i o u s l y  m ent ioned  a s s o c i a t e d  g ro u ps .  In  a d d i t i o n ,  

V e r r u c o s o s p o r i t e s  p s e u d o t h i e s s e n i i , a l t h o u g h  m inor ,  became 

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

n o r thw ard  i n  t h e  o u tc r o p  a r e a .  The T r i q u i t r i t e s  b r a n s o n i i  

group i s  f a i r l y  common in  t h e  b a s a l  t h i r d  o f  t h e  seam i n  the  

n o r t h ,  bu t  i s  i n c r e a s i n g l y  l e s s  so i n  t h e  so u th .

To summarize,  t h e  b a s a l  t h i r d  o f  th e  c o a l  seam may

be c h a r a c t e r i z e d  by a sp o re  dominance o f  Lycospora  s p e c i e s

and t h e  Calamospora b r e v i r a d i a t a  and L a e v i g a t o s p o r i t e s  

m inutus  g roups  i n  t h e  extreme l o c a l i t i e s  o f  t h e  o u t c r o p  a r e a .  

In  th e  s o u t h ,  im p o r t a n t  se co n d a ry  p o l l e n  a s s o c i a t e s  a r e  t h e

g en e ra  W i l s o n i t e s  and V e s ic a s p o r a  and i n  th e  n o r t h ,  t h e

T r i q u i t r i t e s  b r a n s o n i i  group and P u n c t a t i s p o r i t e s  o b l iq u u s  

compose th e  i m p o r t a n t  s u b s i d i a r y  e le m e n t s .  In  a d d i t i o n ,  t h e  

b a s a l  l e v e l s  o f  t h e  I r o n  Pos t  c o a l  c o n t a i n  minor  e lem en ts  

which h e r e  a t t a i n  t h e i r  g r e a t e s t  im p o r tance  (M i c r o r e t i c u l a t i - 

s p o r i t e s , G r a n u l a t i s p o r i t e s  and Calamospora p e d a t a ) .

The m id d le  t h i r d  o f  t h e  seam c h a r a c t e r i s t i c a l l y  e x ­

h i b i t s  minimal v a lu e s  f o r  Lycospora  s p e c i e s  and th e  Calamo- 

sp o ra  b r e v i r a d i a t a  group .  In  c o n t r a s t ,  t h e  L a e v i g a t o s p o r i t e s  

minutus  group becomes dominant i n  t h i s  p o r t i o n  o f  t h e  seam 

ex ce p t  i n  t h e  n o r t h e r n  and s o u t h e r n  extremes o f  t h e  o u t c r o p
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a r e a  where i t  c o n t in u e s  to  d e c r e a s e  g r a d u a l l y .  V e r ru co so ­

s p o r i t e s  p s e u d o t h i e s s e n i i  becomes more im p o r t a n t ,  r e c i p r o ­

c a t i n g  a d e c r e a s e  i n  th e  sp o re s  o f  L y co sp o ra . In t h e  s o u t h ­

ernmost  s e c t i o n ,  OPC 657, Wagoner County, p o l l e n  o f  W i l s o n i t e s  

and V e s i c a s p o r a  a r e  dom inan ts ,  a s t a t u s  no t  a g a in  d u p l i c a t e d  

e l s ew h ere  i n  t h e  o u tc ro p  a r e a .  The m idd le  t h i r d  o f  t h e  seam 

i s  f u r t h e r  c h a r a c t e r i z e d  by maxima developed  by P u n c t a t i ­

s p o r i t e s  o b l iq u u s  and th e  T r i q u i t r i t e s  b r a n s o n i i  group.

To summarize, th e  m iddle  t h i r d  o f  the  seam i s  t y p i ­

f i e d  by th e  i n c r e a s i n g  prominence o f  V e r r u c o s o s p o r i t e s  and 

t h e  minimal  o c c u r r e n c e  o f  Lycospora s p e c i e s  and th e  Calamo­

sp o ra  b r e v i r a d i a t a  group.  T h is  i s  s u g g e s t i v e  o f  f a v o r a b l e  

e n v i ro n m e n ta l  f a c t o r s  f o r  th o s e  p l a n t s  t h a t  produced spo re s  

o f  t h e  L a e v i g a t o s p o r i t e s  minutus  g roup .  The im por tance  o f  

th e  g en e ra  W i l s o n i t e s  and V e s ic a sp o ra  i n  th e  sou the rnm os t  

s e c t i o n ,  OPC 657, Wagoner County, may be due to  i t s  p r o x im i ty  

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

s p o r e  g e n e ra  were up land  i n h a b i t a n t s  th e n  t h i s  would e x p la in  

th e  abundance o f  th e  sp o re s  i n  t h e  sou the rnm os t  s e c t i o n .

T h is  l o c a t i o n  would a l lo w  e i t h e r  t h e  encroachment o f  t h e  u p ­

la n d  f l o r a s ,  o r  t h e  e a s i e r  r e p r e s e n t a t i o n  o f  them, e s t a b ­

l i s h e d  beyond t h e  swamp r e g i o n .

The u p p e r  t h i r d  o f  th e  I r o n  Pos t  c o a l  i s  c h a r a c t e r i z e d
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by th e  dominance o f  V e r r u c o s o s p o r i t e s  p s e u d o t h i e s s e n i i , and 

i n  t h e  c e n t r a l  p o r t i o n  o f  th e  a r e a ,  a  sh a rp  i n c r e a s e  and 

th en  d e c r e a s e  i n  t h e  sp o re s  o f  L y co sp o ra . The L a e v i g a t o ­

s p o r i t e s  m inu tus  group rem ained  a t  t h e  same se co n d a ry  l e v e l s  

d u r in g  t h i s  t im e .  The s u b o r d i n a t e  g roups  mentioned i n  th e  

p r e v io u s  i n t e r v a l  c o n t in u e  t o  d e c l i n e  ex cep t  f o r  th e  

T r i q u i t r i t e s  b r a n s o n i i  group.  T h is  s u b o r d i n a t e  group c o n ­

t i n u e d  as  an im p o r t a n t  minor  e lem ent  i n  th e  n o r t h e r n  p o r t i o n  

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

a minor a scen d an cy  o f  th e  sp o r e s  o f  W i l s o n i t e s  in  t h e  n o r t h ­

e rn  p o r t i o n  o f  t h e  a r e a .  S i m i l a r  i n c r e a s e s  a r e  a l s o  i n d i ­

c a t e d  by th e  d i s t r i b u t i o n  o f  t h e  g e n e ra  E n d o s p o r i t e s ,

I l l i n i t e s , and K o s a n k e i s p o r i t e s . These  e lem ents  a r e  minor  

and do n o t  f i g u r e  in  th e  f l a r e  d iagram. However, a s  W il so n ­

i t e s  , t h e y  a p p ea r  i n  th e  l a t e  s t a g e s  o f  th e  coal-swamp s p o r e  

s u c c e s s io n .  I t  might  be c o n j e c t u r e d  t h a t  e i t h e r  t h e  swamp 

a r e a  was b e t t e r  deve loped  f o r  th e  u p la n d  f l o r a s ,  o r  by a 

d e c l i n e  o f  t h e  swamp f l o r a  owing to  i n u n d a t i o n ,  t h e  u p la n d  

s p o r e - p o l l e n  r a i n  was l e s s  masked th a n  i n  the  p r e v io u s  l e v e l s .

To summarize, t h e  top  t h i r d  o f  t h e  I r o n  P o s t  c o a l  i s  

c h a r a c t e r i z e d  by th e  sp o re s  o f  V e r r u c o s o s p o r i t e s  and Lyco­

s p o r a . Other  sp o re s  i n c lu d e  t h o s e  o f  t h e  Calamospora 

b r e v i r a d i a t a  g roup w i th  minor o c c u r r e n c e s  o f  t h e  p r e v i o u s l y
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d i s c u s s e d  two g roups  o f  L a e v i g a t o s p o r i t e s .

The s p o r e  f l o r a  o f  t h e  r o o f  s h a l e  i s  e s s e n t i a l l y  t h e  

same as  t h a t  o f  t h e  top o n e - t h i r d  o f  t h e  c o a l  seam. The p r e ­

dominant e lem en ts  h e re  a r e  t h e  s p o r e s  o f  Lycospora  and 

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

w i th  t h e  e x c e p t i o n  o f  s e c t i o n  OPC 216, C ra ig  County. These 

g roups  compose 40 to  65 p e r c e n t  o f  th e  s p o r e  types  in  t h e  

s e c t i o n s  l o c a t e d  n e a r  th e  c e n t r a l  p o r t i o n  o f  the  o u tc ro p  

a r e a .  The Calamospora b r e v i r a d i a t a  g roup  and o t h e r  e lem en ts  

com prise  se c o n d a ry  a s s o c i a t i o n s .  I n  t h e  n o r t h e r n  and s o u t h ­

e rn  p o r t i o n s  o f  t h e  a r e a ,  sp o r e s  o f  Lycospora  a r e  minor.

The d e c r e a s e  i n  Lycospora i s  c o r r e l a t e d  w i th  a c o n t in u e d  

r e l a t i v e  abundance  o f  th e  L a e v i g a t o s p o r i t e s  and Calamospora 

b r e v i r a d i a t a  g ro u p s .  In  t h i s  l e v e l ,  t h e  p o l l e n  o f  W i l s o n i t e s  

i n c r e a s e d  o r  m a in t a in e d  th e  s u b o r d i n a t e  p o s i t i o n  deve loped  

i n  t h e  p r e c e d in g  l e v e l .

At t h i s  p o i n t  i t  sh o u ld  be s t r e s s e d  t h a t  th e  above 

comments a r e  g e n e r a l ,  and a c t u a l l y  do n o t  i n c l u d e  th e  v a r i o u s  

o t h e r  f l u c t u a t i o n s  which a r e  no l e s s  p r e s e n t  in  t h e  s u b o r d i ­

n a t e  and l e s s e r  g ro u p s .  A c t u a l l y ,  t h e r e  a r e  a l s o  f l u c t u a ­

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

d i s c u s s e d ,  and t h e s e  v a ry  i n  a m p l i tu d e  and p o s i t i o n  w i t h i n  

t h e  l e v e l s .  These  f l u c t u a t i o n s  a r e  i n t e r p r e t e d  as  be ing  due
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t o  l o c a l ,  p e r i o d i c  changes i n  e n v i ro n m en ta l  f a c t o r s .  S ince  

t h e  f l u c t u a t i o n s  can a t  b e s t  be d e s c r i b e d  as  i r r e g u l a r ,  i t  

can be v i s u a l i z e d  t h a t  th ro ug h  t im e ,  t h e  e n v i ro n m en ta l  p a t ­

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

some a r e a s  and n o t  o t h e r s .  These  minor f l u c t u a t i o n s  were 

p ro b a b ly  a c o n s t a n t  f e a t u r e  o f  t h e  swamp th ro ug h ou t  t h e  t ime 

o f  i t s  e x i s t e n c e  as an e c o l o g i c a l  u n i t .

P l a n t  A f f i n i t i e s  and P l a n t  S u c c e ss io n

P l a n t  a f f i n i t i e s  o f  sp o re  groups  have been d e s c r i b e d  

by v a r i o u s  a u t h o r s  (Sen,  1958; Po ton ie ' ,  1954; Couper,  1958; 

C ha lo n e r ,  1951, 1953; W ilson ,  1960, and o t h e r s ) .  On th e  

b a s i s  o f  t h e s e  d e t e r m i n a t i o n s ,  i t  i s  p o s s i b l e  to  a s s i g n  some 

o f  t h e  m ajor  s p o re  ty p es  to  known p a r e n t  p l a n t s  or  p l a n t  

g ro u ps .  From t h e s e  known a f f i n i t i e s  i t  i s  p o s s i b l e  to  

ro u g h ly  r e c o n s t r u c t  t h e  m e g a f lo ra .  I t  must be s t r e s s e d ,  how­

e v e r ,  t h a t  t h e  a ss ig n m en ts  a p p ly  t o  b road  s p o re  g r o u p s ,  and 

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

s p e c i e s .  M o r p h o lo g ic a l ly  s i m i l a r  sp o re  s p e c i e s  p l a c e d  w i t h i n  

t h e  same g e n e r i c  group may a c t u a l l y  be long  to  d i f f e r e n t  

n a t u r a l  c l a s s e s  o f  p l a n t s .  For t h i s  r e a s o n ,  some o f  th e  

r e f e r e n c e s  below to  p a r e n t  p l a n t s  a r e  d i s c u s s e d  as  compound 

p l a n t  g ro u p s .
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The major sp o re  genus i n  t h e  I ro n  Post  c o a l  i s  Lyco­

s p o r a . There  seems l i t t l e  doubt  t h a t  sp o re s  o f  t h i s  genus 

a r e  m ic ro sp o re s  o f  Lepidodendron (Sen, 1958; C h a lo n e r ,  1953). 

The Calamospora b r e v i r a d i a t a  group i s  a s s ig n e d  to  t h e  com­

b in ed  C a l a m i t a l e s - E q u i s e t a l e s  p l a n t  forms (Potonie ' ,  1954). 

Kosanke (1950, p. 40) f e e l s  t h a t  t h e  sp o re s  a r e  p red o m in an t ly  

o f  t h e  C a l a m i t a l e s .  The o t h e r  p rom inent  form in  th e  I r o n  

P o s t  c o a l  i s  V e r r u c o s o s p o r i t e s  p s e u d o t h i e s s e n i i , which i s  

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

t h e  P r o t o f i l i c a l e s  (Potonie ' ,  1954) .  The rem ain ing  dominant 

g roups  i n c l u d e  th o se  o f  t h e  genus L a e v i g a t o s p o r i t e s . Both 

t h e  ornamented  and unornamented forms a s s ig n e d  to  t h e  genus 

a r e  r e f e r r e d  to  th e  E q u i s e t a l e s  (Potonie ' ,  1954), Couper 

(1958) i s  o f  th e  o p in io n  t h a t  some s p e c i e s  o f  L a e v ig a t o ­

s p o r i t e s  belong to  th e  F i l i c a l e s .  There  a p p ea rs  to  be some 

d o u b t ,  however,  t h a t  a l l  o f  th e  s p e c i e s  a s s ig n e d  to  t h i s  

genus were  d e r iv e d  from e q u i s e t a l i a n  p a r e n t  p l a n t s .  S . ,  W., ♦

and B. (1940, p. 36) i n d i c a t e  t h a t  t h e s e  s p o r e s ,  i n  t h e  

s e n s e  t h a t  t h e  genus i s  u se d  i n  t h i s  p a p e r ,  belong to  a t  

l e a s t  t h r e e  e x t i n c t  o r d e r s  o f  P a l e o z o ic  p l a n t s  (Sphenophyl-  

l a l e s ,  P te r id o sp e rm ae  and F i l i c a l e s ) .

Of t h e  im p o r tan t  minor sp o re  groups o c c u r r i n g  i n  th e  

I r o n  P o s t  c o a l ,  T r i q u i t i t e s , P u n c t a t i s p o r i t e s  o b l i q u u s ,
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W il s o n i t e s  and V e s i c a s p o r a  a r e  most p ro m in en t .  Of t h e s e ,  

T r i q u i t r i t e s  i s  r e f e r r e d  to  t h e  P r o t o f i l i c a l e s ,  and W ilson ­

i t e s  , as  w e l l  as  t h e  r a r e  F l o r i n i t e s , i s  a s s i g n e d  to  th e  

C o r d a i t a l e s  (P o to n ie '  and Kremp, 1956).  V e s ic a sp o ra  i s  r e ­

f e r r e d  to  th e  P te r id o s p e rm a e  by th e  same a u t h o r s .  Minor 

s a c c a t e  g en e ra  n o t  f i g u r i n g  i n  th e  f l a r e  diagram in c lu d e  

I l l i n i t e s , K o s a n k e i s p o r i t e s  and P i t y o s p o r i t e s . These a l l  

p o s s e s s  d e f i n i t e  a f f i n i t i e s  to  t h e  C o n i f e r a l e s  (P o to n ie ,  

1954),  The r e l a t i o n s h i p  o f  P u n c t a t i s p o r i t e s  o b l iq u u s  to  a 

p l a n t  g roup i s  o b s c u r e .  I f  th e  g e n e r a l  a s s ig n m en ts  made by 

Po ton ie '  (1954) a r e  to  be s t r i c t l y  f o l lo w e d ,  t h e  s p e c i e s  

would be a s s i g n e d  to  t h e  E q u i s e t a l e s .

On th e  b a s i s  o f  t h e  above a s s i g n m e n t s ,  the  major  

s p o re  groups may be r e f e r r e d  to  p a r e n t  p l a n t  g enera  o r  p l a n t  

g ro up s .  With t h e s e ,  a g e n e r a l  p i c t u r e  o f  m e g a f o s s i l  s u c c e s ­

s i o n  may be c o n s t r u c t e d .

The u n d e r c l a y s  o f  th e  I ro n  Post  c o a l  may be v i s u a l ­

i z e d  as  h av ing  s u p p o r t e d  l a r g e l y  a C a l a m i t a l e s - E q u i s e t a l e s  

complex w i th  Lepidodendron as  a subdom inan t ,  e s p e c i a l l y  in  

th e  c e n t r a l  p o r t i o n  o f  th e  a r e a .  Secondary  p l a n t  growth was 

m o s t ly  c o n f in e d  to  th e  E q u i s e t a l e s - C a l a m i t a l e s - F i l i c a l e s  

f l o r a l  complex r e p r e s e n t e d  by th e  smooth L a e v i g a t o s p o r i t e s  

group i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  a r e a .
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I n  t h e  lower t h i r d  o f  t h e  c o a l  seam, s u c c e s s io n  p r o ­

ceeded  by i n c r e a s e s  i n  L epidodendron  and in  th e  E q u i s e t a l e s -  

C a la r a i t a l e s  f l o r a  i n  th e  c e n t r a l  p o r t i o n  o f  th e  a r e a ,  w i t h  a 

d e c r e a s e  i n  t h e  l a s t -n a m e d  group i n  t h e  p e r i p h e r a l  a r e a s .

The C o r d a i t a l e s  and P te r id o s p e rm a e  were  becoming e s t a b l i s h e d  

i n  t h e  ex t rem e  s o u t h e r n  p o r t i o n  o f  t h e  a r e a .  The f e r n  g ro u p s ,  

r e p r e s e n t e d  by s p o r e s  o f  th e  g e n e ra  G r a n u l a t i s p o r i t e s  and 

T r i q u i t r i t e s , assumed l o c a l  im p o r ta n c e  as  minor e le m e n t s .

The m idd le  t h i r d  o f  th e  seam i s  marked by a d e c l i n e  

i n  th e  L ep id o d en d raceae  and by t h e  e s t a b l i s h m e n t  o f  t h e  

E q u i s e t a l e s - C a l a m i t a l e s  group r e p r e s e n t e d  by th e  L a e v i g a t o ­

s p o r i t e s  m inu tus  group .  In  t h e  s o u t h e r n  p o r t i o n  o f  t h e  a r e a ,  

t h e  C o r d a i t a l e s  and th e  P te r id o s p e r m a e  became im p o r ta n t  l o c a l  

do m inan ts ,  and i n  th e  n o r t h ,  t h e  s i m i l a r  s t r a t i g r a p h i e  i n t e r ­

v a l  i s  o c c u p ie d  by th e  E q u i s e t a l e s  and P r o t o f i l i c a l e s .

The u p p e r  t h i r d  o f  t h e  seam marked th e  f i rm  e s t a b l i s h ­

ment o f  t h e  P r o t o f i l i c a l e s .  Im p o r ta n t  subdominants  i n c l u d e  

t h e  L ep id o d en d raceae  and th e  C a l a m i t a l e s - E q u i s e t a l e s  f l o r a  

i n  t h e  c e n t r a l  p o r t i o n  o f  th e  a r e a .  The C o r d a i t a l e a n  e lem en ts  

a r e  minor i n  t h i s  i n t e r v a l ,  a l t h o u g h  th e y  a r e  s i g n i f i c a n t  in  

h e r a l d i n g  t h e  c l o s i n g  s u c c e s s i o n a l  s t a g e s  o f  th e  swamp.

The r o o f  s h a l e s  r e p r e s e n t  a  v e g e t a t i o n a l  complex 

s i m i l a r  to  t h a t  o f  th e  p re c e d in g  i n t e r v a l .  The i n t e r v a l .
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from a p a r e n t  p l a n t  p o i n t  o f  view, r e f l e c t s  a d e c l i n e  in  the  

p r e v i o u s l y  e s t a b l i s h e d  dom inan ts .  This  d e c l i n e ,  a s  w e l l  as 

t h e  i n c r e a s e  i n  t h e  u p lan d  f l o r a l  e lem en ts  ( t h e  C o r d a i t a l e s  

and C o n i f e r a l e s )  c h a r a c t e r i z e s  t h e  f i n a l  p h ases  o f  t h e  p l a n t  

s u c c e s s i o n  i n  th e  I r o n  Pos t  c o a l  swamp.

The t r e a t m e n t  o f  s u c c e s s io n  i n  th e  p r e c e d in g  two 

s e c t i o n s  has assumed t h a t  t h e  sp o re  groups r e p r e s e n t e d  in  

th e  I r o n  Pos t  c o a l  e x p e r i e n c e d  l i t t l e  t r a n s p o r t .  This  

a ssu m p t io n  o f  s i t u  d e p o s i t i o n  i s  s t r e n g t h e n e d  by th e  com­

mon o c c u r r e n c e  o f  unbroken  t e t r a d s  o f  many o f  t h e  s p e c i e s  

r e p r e s e n t e d .  The b l a d d e r e d  forms such as  W i l s o n i t e s  and 

F l o r i n i t e s  were p r o b a b ly  wind blown and t h e i r  p re s e n c e  may 

be t h e  r e s u l t  o f  some t r a n s p o r t .  However, t h e  abundance o f  

t h e s e  in  th e  so u th e rn m o s t  l o c a l i t y  s u g g e s t s  t h a t  th e  t r a n s ­

p o r t e d  d i s t a n c e  may have  been s h o r t  and t h a t  t h e  p a r e n t  

v e g e t a t i o n  was e s t a b l i s h e d  i n  c l o s e  p r o x im i ty .  The p re sen c e  

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

to  e x p l a i n  i f  t h e  p a r e n t  p l a n t  were n o t  i n d ig e n o u s .

Cyclo them ic  d e p o s i t s  have long been r e c o g n iz e d  as 

s h a l lo w - w a te r  d e p o s i t s  (W e l le r ,  1930, 1931). I t  i s  n o t  s u r ­

p r i s i n g  t h a t  t h e  r e s u l t i n g  sed im en ts  a r e  v a r i a b l e ,  and a l t e r ­

n a t e  between m ar ine  and non-m arine  r o c k s .  W ith in  th e  a r e a  

examined f o r  t h i s  r e p o r t ,  t h e  I r o n  Post  c o a l  c y c l e  i s
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i n i t i a t e d  by d e c i d e d l y  s h a l lo w - w a te r  d e p o s i t s .  These  d e ­

p o s i t s  i n c l u d e  t h e  nonmarine c ro s s - b e d d e d  sa n d s to n e s  and 

t h in - b e d d e d  s h a l e s  u n d e r l y i n g  t h e  I r o n  Pos t  c o a l .  The 

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

upon a w e a th e re d  zone a t  t h e  t o p  o f  t h e s e  u n d e r l y i n g  s e d i ­

m en ts .  The e a r l y  E q u i s e t a l e s - C a l a m i t a l e s - F i l i c a l e s  domi­

nance  i n  t h e  u n d e r c l a y s  o f  t h e  I r o n  Pos t  c o a l  p ro b a b ly  i n d i ­

c a t e s  t h a t  s u c c e s s i o n  deve loped  under  m o is t  o r  wet c o n d i t i o n s  

(Arno ld ,  1947, p. 141). These p l a n t s  f a r e d  l e s s  w e l l  in  the  

p e r i p h e r a l  a r e a s  where s o i l  c o n d i t i o n s  were p ro b ab ly  l e s s  

m o is t  and submergent  swamp c o n d i t i o n s  l e s s  f r e q u e n t .  The 

dominance o f  t h e  P r o t o f i l i c a l e s  d u r in g  t h e  l a t e  s t a g e s  o f  

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

t h e  w a te r  c o n t e n t  o f  th e  s o i l ,  a t  l e a s t  d u r in g  th e  t im e  r e p r e ­

s e n t e d  by th e  u pp e r  p o r t i o n  o f  t h e  seam. The r o o f - s h a l e  

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

swamp by e i t h e r  a r i s e  in  t h e  w a te r  l e v e l  a n d /o r  an i n c r e a s e  

i n  s e d i m e n t a t i o n .  T h is  i n t e r p r e t a t i o n  i s  made on t h e  b a s i s  

o f  t h e  r e g a i n e d  dominance o f  t h e  E q u i s e t a l e s - C a l a m i t a l e s -  

L e p id o d e n d ra le s  complex. I n  t h e  extreme p o r t i o n s  o f  th e  

s t u d i e d  a r e a ,  i n u n d a t i o n  a r r i v e d  l a t e r ,  a l lo w in g  t h e  c o n ­

t i n u a t i o n  h e r e  o f  t h e  more m e s i c a l l y  a d a p te d  P r o t o f i l i c a l e s ,  

and i n  t h e  s o u t h ,  a l lo w e d  th e  encroachment  o f  t h e  u p lan d
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C o r d a i t a l e s  and C o r t l f e r a l e s  e le m e n ts .

With t h e  wa-Tiing o f  t h e  swamp, th e  a r e a  s lo w ly  s u b ­

s i d e d  and th e  swamp was d e s t r o y e d  a s  an e c o l o g i c a l  u n i t .  T h is  

i n t e r p r e t a t i o n  i s  ma.de because  t h e  o v e r ly in g  s h a l e s  c o n ta in e d  

no f o s s i l  sp o r e s  and  p o l l e n .  A c o n t i n u a t i o n  o f  t h e  su b ­

s i d e n c e  a l lo w e d  incj." éasi i ig  aujuuiiLs o i  f i r s t  nonmarine and 

th en  m ar in e  sed im ents  to a ccu m u la te .  U l t i m a t e l y ,  th e  r e t u r n  

o f  sh a l lo w  s e a s  to  t h e  a r e a  r e s u l t e d  i n  t h e  d e p o s i t i o n  o f  

th e  n e r i t i c  Breezy K i l l  l im e s to n e .



CHAPTER VII 

STATISTICAL EVALUATIONS

The s u b j e c t  m a t t e r  i n  t h i s  s e c t i o n  i s  conce rned  w i th  

t h e  sp o re  and p o l l e n  f r e q u e n c i e s  o b t a i n e d  from th e  examined 

s e c t i o n s .  The a c c u m u la t io n s  a r e  r e p r e s e n t e d  as cha^-'-el 

h i s t o g r a m s  ( f i g u r e s  6 and 7 ) .  These  a r e  c o n s t r u c t e d  from a 

summation o f  s p o r e  and p o l l e n  f r e q u e n c i e s  i n  a l l  l e v e l s .

The o b j e c t  i n  p r e s e n t i n g  t h e s e  d a t a  i s  to  i l l u s t r a t e  t h e  

q u a l i t a t i v e  and q u a n t i t a t i v e  s u c c e s s i o n a l  d e t a i l  o b t a i n e d  in  

segment sam pling  ( f i g u r e  9) a s  compared w i th  th e  s o l e l y  

q u a n t i t a t i v e  r e s u l t s  o b t a i n e d  by t r e a t i n g  t h e  sp o re  and 

p o l l e n  f r e q u e n c i e s  c u m u l a t i v e l y .  The a ccu m ula ted  f r e q u e n ­

c i e s  r e p r e s e n t  each s e c t i o n  a s  a  s i n g l e  sample .

The accu m u la te d  spo re  and p o l l e n  f r e q u e n c i e s  i n  f i g ­

u r e s  6 and 7 show t h a t  th e  s p o r e s  o f  C a lam o sp o ra , L a e v i g a t o ­

s p o r i t e s  and Lycospora a r e  most common i n  th e  h i s to g r a m s  o f  

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

a r e a .  Spores  o f  L a e v i g a t o s p o r i t e s  a r e  a t  t h e i r  minima i n
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t h e  n o r t h e r n  and s o u t h e r n  extremes o f  t h e  o u tc r o p  a r e a .

T h is  d i s t r i b u t i o n  may su p p o r t  th e  p o s s i b i l i t y  t h a t  in  the  

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

t a i n e d  lo n g e r .

Spores  o f  V e r r u c o s o s p o r i t e s , T r i q u i t r i t e s  and 

F u n c t a t i s p o r l t e t j  have major  f req uency  f l u c t u a t i o n s  a t  a l l  

l o c a l i t i e s  w i th  th e  e x c e p t io n  o f  s e c t i o n  OPC 657 in  Wagoner 

County. In  t h i s  s e c t i o n  t h e  major  f l u c t u a t i o n s  in v o lv e  the  

p o l l e n  W i l s o n i t e s  and V e s i c a s p o r a . The i l l u s t r a t e d  f l u c t u a ­

t i o n s  w i t h i n  t h e  r e p r e s e n t e d  s e c t i o n s  p roduce  d i f f e r e n t  co n ­

f i g u r a t i o n s  and t h e s e  i l l u s t r a t e  no c o n s i s t e n t  p a t t e r n  w i t h ­

i n  t h e  o u t c r o p  a r e a .  The d i f f e r e n c e s  between sp o re  f r e ­

q u e n c ie s  i n  t h e  h i s to g ra m s  a r e  a p p a r e n t l y  r e l a t e d  to  e c o ­

l o g i c a l  f a c t o r s ,  but  s u c c e s s i o n a l  r e l a t i o n s h i p s  between the  

s p o re  g roups  a r e  l o s t  i n  t h e  c u m u la t iv e  p r e s e n t a t i o n .  D i f ­

f e r e n c e s  i n  f r e q u e n c i e s  in  t h e  channe l  h i s to g r a m s  a r e  s p e c u ­

l a t i v e .  In  a d d i t i o n ,  s p e c u l a t i o n  on th e  d i f f e r e n c e s  would 

be more tenuous  i f  t h e  channe l  h i s to g r a m s  r e p r e s e n t e d  a co a l  

whose b o u n d a r ie s  a r e  unknown.

F i g u r e  8 i s  a composi te  c h a n n e l - s a m p le  h i s to g ram  of  

th e  I r o n  Pos t  c o a l  seam. T h is  h i s t o g r a m ,  c o n s t r u c t e d  by 

a v e r a g in g  a l l  o f  t h e  sp o re  and p o l l e n  f r e q u e n c i e s  o f  th e  

c h ann e l  sample  h i s t o g r a m s ,  r e p r e s e n t s  t h e  t o t a l  p a ly n o l o g i c a l
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f l o r a  o f  th e  I ro n  Pos t  c o a l .  From i t ,  l i t t l e  can be s t a t e d  

c o n c e rn in g  th e  c o a l  swamp e co logy  o t h e r  than  t h a t  c e r t a i n  

sp o re  ty p e s  were r e l a t i v e l y  i m p o r t a n t .

Channel sample h i s to g r a m s  a r e  commonly u se d  fo r  c o r ­

r e l a t i o n  p u rp o se s .  In  a r e c e n t  p u b l i c a t i o n ,  Gray and Guennel 

(1961) p r e s e n t e d  a form o f  s t a t i s t i c a l  a n a l y s i s  f o r  the  c o r ­

r e l a t i o n  o f  c o a l  beds .  The s t a t i s t i c s  p roposed  f o r  c o r r e l a ­

t i o n  were based on d a ta  o b t a i n e d  from channe l  sampled s e c ­

t i o n s .  B a s i c a l l y  t h e i r  t h e s i s  i s  t h a t  sp o re  d i s p e r s a l  was 

random and t h a t  d i s t r i b u t i o n  was not  so much a q u e s t i o n  o f  

b i o l o g i c a l  or  g e o l o g i c a l  f a c t o r s  as  i t  was a m a t t e r  o f  chance. 

However, t h e  p r e s e n t  work i n d i c a t e s  t h a t  d i s p e r s a l  i s  c o n ­

t r o l l e d  more by b i o l o g i c a l  f a c t o r s  th an  by chance  and t h a t  

s p o re  a c c u m u la t io n  and p r e s e r v a t i o n  i s  e s s e n t i a l l y  a l o c a l  

phenomenon. The o b s e r v a t i o n s  made in  t h e  p r e s e n t  s tu d y  c o n ­

c e r n i n g  sp o r e  s u c c e s s io n  and i t s  r e l a t i o n s h i p  to  t h e  g e o l o ­

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

a r e  n o t  random. To f u r t h e r  i l l u s t r a t e  t h i s  p o i n t ,  a s t a t i s ­

t i c a l  t e s t  s i m i l a r  to  t h e  one employed by Gray and Guennel 

was r u n  on th e  I r o n  Pos t  d a t a .  The r e s u l t s  a r e  g iv e n  in  t h e  

f o l lo w in g  s e c t i o n .

The s t a t i s t i c a l  method employed in  t h i s  c a se  conce rns  

t h e  C h i - s q u a r e  t e s t .  T h is  t e s t  i s  d e s ig n ed  to  a p p ly  to
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assumed b inom ia l  d i s t r i b u t i o n s  and i s  based on th e  assump­

t i o n  t h a t  s t a t i s t i c a l l y ,  t h e  u n i v e r s e  be ing  t e s t e d  ( i n  t h i s  

c a s e  th e  s p o r e  p o p u l a t i o n )  i s  randomly d i s t r i b u t e d .  A c tu ­

a l l y ,  th e  c o m p l e x i t i e s  in v o lv e d  i n  any b i o l o g i c a l  system a r e  

many and i n t e r r e l a t e d ,  and i t  i s  d i f f i c u l t  t o  d e te rm in e  

q u a i i c a c i v e l y  which f a c t o r s  shou ld  f i g u r e  i n t o  any s t a t i s t i ­

c a l  model de s ig n ed  fo r  f o s s i l  sy s tem s .  Q u a l i t a t i v e  e v a l u a ­

t i o n  i s  e s p e c i a l l y  d i f f i c u l t  when one c o n s i d e r s  t h a t  many of  

th e  i n f l u e n c i n g  f a c t o r s  have unm easu rab le  q u a l i t i e s  in  th e  

g e o lo g ic  s e t t i n g .  I t  i s  f e l t  t h a t  p r e c i s e  s t a t i s t i c a l  

t r e a tm e n t  o f  f o s s i l  a ssem blage  b e h a v io r  must a w a i t  the  

acc u m u la t io n  o f  more d a ta  on p o l l e n  and sp o re  d i s p e r s a l ,  

p r e s e r v a t i o n  and d i s t r i b u t i o n  in  t im e .  However, s i n c e  random 

s t a t i s t i c s  have been used  on problems an a lagous  to  th e  c u r ­

r e n t  one, i t  was f e l t  t h a t  a s i m i l a r  t e s t  shou ld  be made on 

th e  I r o n  P os t  c o a l  d a t a .

A C h i - s q u a r e  t e s t  s im ply  r e p r e s e n t s  a summation o f  

th e  s q u a r e s  between obse rved  and exp ec te d  f r e q u e n c i e s  w i t h i n  

two o r  more d i s t r i b u t i o n s  to  be compared, d iv id e d  by th e  

t h e o r e t i c a l  o r  ex p ec te d  f r e q u e n c i e s  w i t h i n  th e  supposed o r  

assumed sample u n i v e r s e .  In  t h e  c a s e  o f  the  c o a l  s e c t i o n s  

s t u d i e d ,  a l l  o f  t h e  sampled s e c t i o n s  a r e  known to  be t h e  same 

c o a l ,  and th e  t e s t  i s  t h e r e f o r e  to  d e te rm in e  whether  Ch i-
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sq u a re  v a lu e s  a r e  c o n s t a n t  o r  n e a r l y  so fo r  a l l  o f  the  a c c u ­

m ula ted  a ssem blages  i n v o lv e d .  I f  Gray and Guennel (1961) 

a r e  c o r r e c t  i n  assuming random d i s p e r s a l ,  then  a h igh  d eg re e  

o f  c o r r e l a t i o n  between C h i - s q u a r e  v a lu e s  o f  spo re  f r e q u e n c i e s  

i n  t h e  I r o n  Pos t  c o a l  can be ex pec te d  between compared s e c ­

t i o n s .  Lo make t h i s  comparison i n  th e  I r o n  Post  c o a l ,  the  

most comple te  s e c t i o n  which c o n t a i n s  one o f  th e  l a r g e s t  and 

most abundant  g r o s s  p a l y n o l o g i c a l  f l o r a  was e s t a b l i s h e d  as 

t h e  s t a n d a r d  t o  which th e  o t h e r  r em a in in g  f i v e  s e c t i o n s  were 

compared. The b a s i s  f o r  t h i s  i s  th e  a ssu m p t io n  t h a t  i f  d i s ­

p e r s a l  i s  random, th en  any s e c t i o n  w i t h i n  t h e  o u tc ro p  a r e a  

i s  j u s t  a s  l i k e l y  as  t h e  n e x t  to  c o n t a i n  a s i m i l a r  g r o s s  

p a l y n o l o g i c a l  f l o r a .  One then  can assume t h a t ,  i f  t h e  beds 

a r e  to  c o r r e l a t e  s t a t i s t i c a l l y  (which g e o l o g i c a l l y  th e y  d o ) ,  

then  th e  C h i - s q u a r e  v a lu e s  computed by p a i r i n g  assumed u n ­

knowns w i th  t h e  s e l e c t e d  s t a n d a r d  o r  e x p ec ted  f req u en cy  d i s ­

t r i b u t i o n ,  a t e s t  o f  t h e  random d i s p e r s a l  t h e s i s  can be made. 

The c a l c u l a t i o n s  used  in  t h i s  t e s t  a r e  o u t l i n e d  by Dixon and 

Massey (1951, p. 185).  The c o m pu ta t ion s  i l l u s t r a t i n g  the  

compar isons  and r e s u l t i n g  C h i - s q u a r e  v a lu e s  a r e  shown in  

t a b l e  1. S e l e c t e d  v a lu e s  fo r  C h i - s q u a r e  v a lu e s  w i th  10 d e ­

g r e e s  o f  freedom a r e  l i s t e d  i n  t a b l e  2. The v a lu e s  a r e  com­

p u ted  from f req u e n cy  v a lu e s  o f  t h e  most s i g n i f i c a n t  11 g en e ra
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i n  a l l  s e c t i o n s  examined f o r  t h i s  s tu d y .

The i n t e n t i o n  o f  t h e  C h i - s q u a r e  t e s t  i s  to  measure  

t h e  d i f f e r e n c e  between e x pec ted  and ob se rv ed  v a l u e s .  I f  t h e  

d i f f e r e n c e  between th e  two s e t s  o f  v a lu e s  i s  l a r g e ,  Chi-  

s q u a r e  w i l l  be l a r g e ;  i f  i t  i s  s m a l l ,  t h e  C h i - s q u a r e  v a lu e s  

w i l l  be sm a l l .  In  t e s t i n g  th e  s i g n i f i c a n c e  o f  th e  c a l c u l a t e d  

v a l u e s ,  i t  i s  n e c e s s a r y  to  know w he ther  t h e s e  v a lu e s  a r e  in  

each i n s t a n c e  l i k e l y  to  i n d i c a t e  w he ther  t h e  v a r i o u s  f r e q u e n ­

c i e s  were drawn from th e  same p o p u l a t i o n .  For t h i s  one needs 

t o  know th e  d e g re e s  o f  freedom in  t h e  c o m p u ta t io n  o f  T ab le  5. 

In  t h e  example h e r e ,  t h i s  i s  e q u a l  to  t h e  number o f  u n i t s  

be ing  compared minus 1 t imes t h e  number o f  e le m e n ts  w i t h i n  

t h e  p o p u l a t i o n  be ing  compared minus 1. I n  t h e  I r o n  Post  c o a l  

example t h e  d e g re e s  o f  freedom a r e  10 ( t a b l e  5) .

In  e v a l u a t i n g  th e  r e s u l t s ,  i t  must a l s o  be dec id ed  

what l i m i t s  a r e  to  be p la c e d  on a c c e p ta n c e  o r  n o naccep tan ce  

o f  c o r r e l a t e d  v a l u e s .  The " a c c e p ta n c e  l e v e l s "  most f r e ­

q u e n t l y  used  i n  s t a t i s t i c s  a r e  5 and 1 p e r c e n t  ( t h e  p v a lu e s  

i n  t a b l e  5) .  T r a n s l a t e d ,  t h i s  means t h a t ,  r e s p e c t i v e l y ,  one 

would r e j e c t  5 and 1 p e r c e n t  o f  t h e  v a l i d  c o m p ar iso n s ;  s t a t e d  

d i f f e r e n t l y ,  t h i s  would mean one would r e q u i r e  agreement  in  

r e s p e c t i v e l y ,  95 and 99 p e r c e n t  o f  th e  u n i t s  be ing  compared. 

T ab le  5 a l s o  i n d i c a t e s  t h a t  f o r  any agreem ent  l e v e l ,  agreement
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w i l l  be d e n ie d  i f  t h e  a c t u a l  C h i - s q u a r e  v a lu e s  exceed th e  

p r o b a b i l i t y  o f  the  p v a l u e s .

The a c c e p ta n c e  l e v e l  once d e c id ed  upon must be 

a p p l i e d  e q u a l l y  to  a l l  com par isons .  T h e r e f o r e ,  by e v a l u a t ­

i n g  th e  compar isons  w i th  r e s p e c t  to  C h i - s q u a r e  v a lu e s  w i t h i n  

10 d e g re e s  o f  freedom i n  t a b l e  2, i t  i s  e v id e n t  t h a t  by 

a c c e p t i n g  a p v a lu e  o f  2 .5  ( p r o b a b i l i t y  o f  i d e n t i t y  97 .5  

p e r c e n t ) , o n ly  two samples (OPC 216 and OPC 624) appea r  c o r ­

r e l a t i v e  w i th  th e  s t a n d a r d .  The rem a in ing  samples y i e l d  

C h i - s q u a r e  v a lu e s  e i t h e r  too  h ig h  or  too  low to  be s e r i o u s l y  

c o n s i d e r e d  c o r r e l a t i v e  i n  a s t a t i s t i c a l  s e n se .  The h y p o th ­

e s i s  t h a t  t h e  rem a in in g  s e c t i o n s  a r e  r e p r e s e n t e d  by i d e n t i c a l  

p a r e n t  p o p u l a t i o n s ,  th e  r e p r e s e n t a t i v e s  o f  which were randomly 

d i s t r i b u t e d ,  must be r e j e c t e d .

As s t a t e d  i n  a p re v io u s  s e c t i o n ,  t h e s e  d i f f e r e n c e s  

c o u ld  have  been expec ted  on a b i o l o g i c a l  b a s i s .  The t e s t  does 

p o i n t  o u t ,  however, t h a t  c o r r e l a t i o n s  based on f r e q u e n c i e s  o f  

s p o r e s  r e p r e s e n t i n g  channe l  samples must be employed w i th  

ex trem e c a u t i o n .  D i f f e r e n c e s  a r e  u n d o u b ted ly  th e  r e s u l t s  o f  

v a r i a t i o n s  i n  s u c c e s s io n  and th e  q u a n t i t a t i v e  a c c u m u la t io n  

o f  p o p u l a t i o n s  which had v a r i e d  i n  c o m p o s i t io n ,  and t im e o f  

d u r a t i o n .  T h e r e f o r e ,  c o r r e l a t i o n  based  upon s t a t i s t i c a l  

com par isons  sh o u ld  be based  on c l o s e  sampling  and i n  t h i s
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manner,  v a r i a t i o n  may be a l low ed  fo r  and the  e f f e c t s  more 

p o s s i b l y  i n t e r p r e t e d .

L a s t l y ,  s i n c e  th e  I r o n  Pos t  swamp was, compared w i th  

o t h e r  P e n n sy lv a n ia n  swamps, q u i t e  r e s t r i c t e d ,  and as  th e  

c o a l  seam i s  q u i t e  t h i n ,  s u c c e s s i o n a l  v a r i a t i o n  may have 

been g r e a t .  In  more e x t e n s i v e  and t h i c k e r  coa l  d e p o s i t s ,  

more u n i f o r m i t y  c o u ld  p o s s i b l y  be e x p e c te d .  I t  i s  f e l t  t h a t  

such p h y s i c a l l y  c h a r a c t e r i z e d  u n i t s  c o u ld  m a in t a in  s p e c i f i c  

env ironm ents  f o r  a g r e a t e r  p e r i o d .  In such c a s e s ,  random 

s t a t i s t i c a l  methods a p p l i e d  to  c o r r e l a t i o n  may prove e f f e c ­

t i v e .  However, t h e s e  p r o p o s i t i o n s  a r e  as  ye t  unproved and 

one shou ld  s t i l l  r e g a r d  th e  a p p l i c a t i o n  o f  random s t a t i s t i c s  

to  the  c o r r e l a t i o n  o f  p a l y n o l o g i c a l  d a t a  w i th  c a u t io n .



CHAPTER V I I I  

STRATIGRAPHIC CORRELATION OF THE IRON POST COAL

The I r o n  Pos t  c o a l  o f  Oklahoma i s  r e s t r i c t e d  t o  th e  

n o r t h e a s t e r n  p o r t i o n  o f  t h e  s t a t e  and ex tends  fo r  a p p r o x i ­

m a t e l y  62 m i le s  in  a l i n e  ru n n in g  from th e  n o r t h e r n  p o r t i o n  

o f  C r a ig  County to  th e  ex trem e n o r t h w e s t e r n  p o r t i o n  o f  

Wagoner County.  The c o r r e l a t i o n  o f  th e  I r o n  Pos t  c o a l  w i th  

o t h e r  c o a l s  on th e  b a s i s  o f  s p o r e s  and p o l l e n  in  common i s  

o n l y  a p p ro x im a te  because  s p o r e  assem blages  were s u b j e c t  to  

l o c a l  and r e g i o n a l  v a r i a t i o n s  i n  e co log y ,  and v a r i a b l e  f a c ­

t o r s  a s s o c i a t e d  w i th  p r e s e r v a t i o n .  Assemblage com par isons  

between th e  I r o n  Post  c o a l  o f  Oklahoma and fo u r  I l l i n o i s  

c o a l s  o f  a p p ro x im a te ly  th e  same age  a r e  g iv en  below.

A ccord ing  to  a r e c e n t  p u b l i c a t i o n  (Kosanke e t  a l . ,  

1960) t h e  I r o n  Post  c o a l  i s  su p p o s e d ly  c o r r e l a t i v e  w i th  t h e  

K er ton  Creek and Roodhouse c o a l s  o f  I l l i n o i s .  As Kosanke 

(1950) d i d  n o t  r e p o r t  on t h e  p a l y n o l o g i c a l  f l o r a  o f  th e  

Ker ton-Roodhouse  c o a l s ,  com par isons  o f  th e  I r o n  Pos t  c o a l  o f

198
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Oklahoma and I l l i n o i s  c o a l s  had to  be made w i th  th o se  a s s o ­

c i a t e d  s t r a t i g r a p h i c a l l y  above and below th e  c o r r e l a t i v e  

h o r i z o n .  The S p r i n g f i e l d  and Summum (No. 4) c o a l s  l o c a t e d  

above and t h e  C o l c h e s t e r  and DeKoven c o a l s  l o c a t e d  below th e  

K er ton  Creek c o a l  h o r i z o n  a r e  u se d  in  t h e  com par ison .  A l i s t  

o f  s p e c i e s  i l l u s t r a t i n g  th e  v a r i o u s  s p o r e s  common to  t h e s e  

c o a l s  and th e  I r o n  Pos t  c o a l  i s  p r e s e n t e d  i n  t a b l e  3. C a l ­

c u l a t i o n s  i n d i c a t i n g  th e  com p a ra t iv e  breakdown of  s p e c i e s  in  

common to  each i s  g iv e n  in  t a b l e  4.

On t h e  b a s i s  o f  th e  d i s t r i b u t i o n  o f  sp o re s  i n  common 

w i th  I l l i n o i s  and Oklahoma c o a l s ,  t h e  Summum c o a l ,  which i s  

s u p p o s e d ly  e q u i v a l e n t  to  t h e  Mulky c o a l  l y in g  above th e  

Breezy H i l l  l im e s to n e  in  Kansas ( th e  E x c e l lo  s h a l e  h o r i z o n  

i n  Oklahoma), c o n t a i n s  th e  l a r g e s t  number o f  s p e c i e s  i n  com­

mon w i th  t h e  I r o n  Pos t  c o a l  (73.9%). Almost 63 p e r c e n t  o f  

t h e  s p e c i e s  from th e  S p r i n g f i e l d  c o a l  (which would f a l l  w i t h ­

i n  t h e  F o r t  S c o t t  s e c t i o n  i n  Oklahoma) occur  in  t h e  I r o n  

P o s t  c o a l  a s sem b lag e .

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

lower have fewer  s p e c i e s  i n  common w i th  t h e  I r o n  Pos t  sp o re  

f l o r a .  The C o l c h e s t e r  and DeKoven c o a l s  ( a c c o r d in g  to  

Kosanke e t  a l . ,  1960) c o r r e l a t e  r e s p e c t i v e l y  w i th  t h e  Crowe- 

burg and M in e ra l  c o a l s  o f  Oklahoma. The C o l c h e s t e r  assemblage
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h a s  4 6 .2  p e r c e n t  o f  i t s  s p e c i e s  in  common w i th  t h e  p a ly n o ­

l o g i c a l  a ssem blage  o f  th e  I ro n  Pos t  c o a l ,  whereas  the  

s t r a t i g r a p h i c a l l y  o l d e r  DeKoven co a l  has  56 p e r c e n t  i n  com­

mon. A l a r g e r  sp o re  a ssem blage  i n  t h e  DeKoven c o a l  a p p ea rs  

t o  be r e s p o n s i b l e  f o r  t h e  l a r g e  number o f  s p e c i e s  in  common

w i t h  th e  I r u u  Pos t  c o a l .

On th e  b a s i s  o f  t h e  a v a i l a b l e  d a t a ,  t h e  t o t a l  p a ly n o ­

l o g i c a l  a ssem blage  o f  t h e  I ro n  Post  c o a l  i s  most s i m i l a r  to  

t h e  s t r a t i g r a p h i c a l l y  younger I l l i n o i s  c o a l s  th a n  to  th e  two 

o l d e r  c o a l s  u sed  i n  t h e  compar ison .  Of th e  fo u r  compared, 

t h e  s p o r e  f l o r a  o f  t h e  Summum (No. 4) c o a l  most c l o s e l y  r e ­

sembles  t h a t  o f  t h e  I r o n  Pos t  c o a l .



CHAPTER IX

SUMMARY

A summary o f  th e  r e s u l t s  o b t a i n e d  from the  p a ly n o ­

l o g i c a l  s t u d y  o f  th e  u n d e r c l a y s ,  I ro n  Pos t  co a l  and r o o f  

s h a l e  d e p o s i t s  i s  l i s t e d  below.

1. The I ron  Post  c o a l  was formed in  a s low ly  s u b ­

s i d i n g  a r e a  i n  which i n i t i a l l y  nonmarine and u l t i m a t e l y

m arine  se d im e n ts  had accum ula ted .

2. During  t h e  e x i s t e n c e  o f  t h e  swamp as  an e c o l o g i ­

c a l  u n i t ,  p l a n t  s u c c e s s io n  o c c u r re d  w i t h i n  the  swamp a r e a .

3. L a t e r a l  v a r i a t i o n s  in  th e  p a ly n o l o g i c a l  f l o r a

o f  th e  I r o n  Pos t  c o a l  a r e  though t  to  r e f l e c t  p l a n t  a d a p t a ­

t i o n  to  e n v i ro n m e n ta l  changes i n  th e  p e r i p h e r a l  a r e a s .

These a r e  p o s s i b l y  a s s o c i a t e d  w i th  a d im in i s h in g  o f  swamp 

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

4. The f l u c t u a t i o n s  i n  s p o re  and p o l l e n  f r e q u e n c i e s  

a t  s i m i l a r  l e v e l s  i n  t h e  c o a l  seam canno t  be used  as  c o r r e l ­

a t i v e  h o r i z o n s  because  l o c a l  v a r i a t i o n s  i n  s u c c e s s i o n a l
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s t a g e s  and environment  d id  no t  produce  everywhere  a un i fo rm  

e c o lo g y  in  th e  swamp.

5. The demise o f  t h e  swamp i s  a s s o c i a t e d  w i th  i n u n ­

d a t i o n  o f  t h e  swamp a r e a .  In  t h i s  manner encroachment  o f  

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

o f  Lilt v e g e t a t i o n  i n  che swamp a l low ed  tn e  s p o r e s  and p o l l e n  

o f  u p lan d  f l o r a s  to  be more e a s i l y  r e p r e s e n t e d  in  t h e  f o s s i l  

a s se m b la g es  o f  th e  r o o f  s h a l e s .

6. F o s s i l  sp o re s  a r e  p ro b a b ly  in d ig en o us  and t h e i r  

d i s p e r s a l  and o c c u r re n c e  a p p e a r s  r e l a t e d  to  b i o l o g i c a l  

f a c t o r s  r a t h e r  than  to  chance .

7. The use  o f  random s t a t i s t i c s  in  t h e  a n a l y s i s  o f  

p a l y n o l o g i c a l  d a ta  f o r  c o r r e l a t i v e  purposes  shou ld  be r e ­

g a rd e d  w i th  c a u t io n  because  s p o r e s  and p o l l e n  a r e  a p p a r e n t l y  

n o t  randomly d i s t r i b u t e d .

8. C o r r e l a t i o n  o f  c o a l  seams by th e  u s e  o f  f l o r a l  

s u c c e s s i o n  shou ld  be based  on c l o s e  sampling to  a l l o w  fo r  

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

9. The p r e s e n t a t i o n  o f  p a ly n o l o g i c a l  a ssem b lag es  in  

c h an n e l  h i s to g r a m  form i l l u s t r a t e s  o n ly  g ro s s  a s p e c t s  o f  t h e  

s p o re  and p o l l e n  a ssem b lages  and th e  h i s to g ra m s  a r e  much 

l e s s  u s e f u l  than  segment sam pling  i n  d e m o n s t r a t in g  sp o re  and 

p o l l e n  s u c c e s s io n .



20 3

10. The p a l y n o l o g i c a l  a ssem blage  of  th e  I ron  Post  

c o a l  most c l o s e l y  re sem b les  t h a t  o f  t h e  Summum (No. 4) coa l  

o f  I l l i n o i s .



TABLE 1

COMPARATIVE SPORE FLORAS OF FOUR ILLINOIS COALS AITO 
THE IRON POST COAL OF OKLAHOMA

ILLINOIS OKLAHOMA

Spore s p e c i e s  common to  bo th  
I l l i n o i s  and Oklahoma c o a l s

GROUPS
Kewanee C ab an iss

S p r i n g ­
f i e l d

Summum Col-  
(No. 4)  C hester

De­
Koven

I r o n
Pos t

P u n e t a t i s p o r i t e s

Calamospora

G r a n u l a t i s p o r i t e s  
R a i s t r i c k i a

C o n v o lu t i s p o ra  
C o n v e r r u c o s i s p o r i t e s

den t a t u s
l a t i g r a n i f e r
mundus
s e t u l o s u s
t r i a n g u l a r i s
d e co ra
l i q u i d a
p e d a ta
sp .  A
sp .  B
p i r o f o r m i s
s o l a r i a
s p . A
sp .  B
sp .  C
sp .  D
f l o r i d a
m o sa ic o id e s
s u l c a t u s

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

t oO



TABLE L--Continued

Spore  s p e c i e s  common t o  bo th  
I l l i n o i s  and Oklahoma c o a l s

ILLINOIS
GROUPS

OKLAHOMA

S p r in g -  Summum C ol-  De- I r o n
f i e l d  (No.4) Chester  Koven Pos t

V e r r u c o s i s p o r i t e s m o sa ic o id e s X
T r i q u i t r i t e s a d d i t u s X

b r a n s o n i i X
sp in o su s X
tumulu s X

Lycospora p se u d o a n n u la ta X
t o r q u i f e r X
sp .  A X
s p . B X
s p . C X

L a e v i g a t o s p o r i t e s l a t u s X
E n d o s p o r i t e s rainutus X

p a l l i d u s X
S p e n c e r i s p o r i t e s s p . A X
W i l s o n i t e s d e l i c a t a X

v e s i c a t u s X
G u t h o r l i s p o r i t e s s p . A X
V e s t i s p o r a profunda X
F l o r i n i t e s e le g a n s X

parvus X
s i m i l i s X

I l l i n i t e s u n ic u s X

hOo
Ln



TABLE l--C on tin u ed

Spore s p e c i e s  
I l l i n o i s  and

common to  both 
Oklahoma c o a l s

ILLINOIS OKLAHOMA

GROUPS

S p r i n g ­
f i e l d

Summum 
(No. 4)

C o l ­
c h e s t e r

De­
Koven

I ro n
Pos t

S a h n i s p o r i t e s s p . A X
V e s ic a sp o ra w i l s o n i i X
K o s a n k e i s p o r i t e s e le g a n s X

sp.  B X
P i t y o s p o r i t e s s p . A X
S c h o p f i p o l l e n i t e s e l l i p s o ï d e s X
P a r a s p o r i t e s  ? sp .  A X
P u n c t a t i s p o r i t e s f i r m i s X

o b l iq u u s X X X X
q u a s i a r c u a t u s X
r e t i c u l o i d e s X
v e r r u c i f e r X X X X

Calamospora b r e v i r a d i a t a X X X X X
f l e x i l i s X X
h a r t u n g i a n a X X X X
m u t a b i l i s X X
s t r a m in e a X X X

G r a n u l a t i s p o r i t e s convexus X X X
p a l 1idus X
sp in o su s X X X
v e r r u c o s u s X X

R a i s t r i c k i a a c u l e o l a t a X

r ooo\



TABLE 1 - -Continued

ILLINOIS OKLAHOMA

Spore s p e c i e s  
I l l i n o i s  and

common to  both 
Oklahoma c o a l s

GROUPS

S p r i n g ­
f i e l d

Summum 
(No, 4)

C o l ­
c h e s t e r

De­
Koven

I r o n
Pos t

R a i s t r i c k i a c r i n i t a X X X
c ro c e a X X X X
g r o v e n s i s X
i r r e g u l a r i s X
ru b i d a X

S c h o p f i t e s c o l c h e s t e r e n s i s X X
dimorphus X

M i c r o r e t i c u l a t i s p o r i t e s  f e n e s t r a t u s X X X X
f o v e a tu s X X X
q u a e s i t u s X X X

T r i q u i t r i t e s a r c u l a t u s X X
c r a s s u s X X
exiguus X X X
i n u s i t a t u s X X X
p ro te n s u s X
p u l v i n a t u s X X X X

Lycospora b r e v i j u g a X
g r a n u l a t a X X X X X
p u n c ta t a X X X X

C i r r a t r i r a d i t e s a n n u la tu s X X X
a n n u l i f o r m i s X X X
macu l a t u s X X

L a e v i g a t o s p o r i t e s d e sm o in en s is X X X X X



TABLE 1 - -Continued

Spore s p e c i e s  
I l l i n o i s  and

common to  bo th  
Oklahoma c o a l s

ILLINOIS OKLAHOMA

GROUPS

S p r i n g ­
f i e l d

Summum 
(No.4)

C o l ­
c h e s t e r

De­
Koven

I r o n
Post

L a e v i g a t o s p o r i t e s medius X X
m inutus X X X X X
minimus X X X X X
o v a l i s X X
r o b u s t u s X X X
p u n c ta tu  s X X X X X

V e r r u c o s o s p o r i t e s p s e u d o t h i e s s e n i i X X X X X
A l a t i s p o r i t e s h e x a l a t u s X X X

i n f l a t u s X X
t r i a  l a t u s X X
v a r i u s X

E n d o s p o r i t e s o r n a t u s X X X X
F l o r i n i t e s p e l l u c i d u s X X X X

r oo
CX3



TABLE 2

COMPARATIVE DATA OF SPORE DISTRIBUTIONS IN FOUR ILLINOIS GOALS AND
THE IRON POST COALS OF OKLAHOMA

ILLINOIS OKLAHOMA
Comparat ive  f e a t u r e s GROUPS

S p r i n g ­
f i e l d

Summum 
(No.4)

Col - 
C h e s te r

De­
Koven

I r o n
Pos t

Number s p e c i e s  r e p o r t e d 27 23 39 25 75

S p e c ie s  r e s t r i c t e d 1 0 1 0 16

S p e c ie s  i n  common w i th  the  
I r o n  Pos t  c o a l  compared 
w i th  f l o r a l  t o t a l

17
(62.9%)

17
(73.9%)

18
(46.2%)

14
(56.0%) -  -

S p e c ie s  i n  common w i th  th e  
I r o n  Pos t  c o a l  compared 
w i th  th e  f l o r a l  t o t a l  o f  
t h e  I r o n  Pos t  c o a l

17
(22.7%)

17
(22.7%)

18
(24.0%)

14
(18.7%)

75
( 100%)

S p e c ie s  i n  common w i t h  th e  
I r o n  Pos t  c o a l  compared 
w i th  t h e  I r o n  Pos t  s p e c i e s  
t o t a l s  l e s s  th o s e  d e s c r i b e d  
as  new s p e c i e s

17
(28.8%)

17
(28.8%)

18
(30.5%)

14
(23.7%)

59
( 100%)

KJOO



TABLE 3

SUMMARY COMPARISON OF PALYNOLOGICAL FLORAS OF THE IRON POST COAL AND THOSE 
PREVIOUSLY DESCRIBED FROM OTHER PENNSYLVANIAN COALS OF OKLAHOMA

GROUPS

Comparat ive  f e a t u r e s
CABANISS KREBS

I r o n
Post

Crowe- 
burg 

1*

Sec or  
(North)  

2*

Secor
(South)

3*
Rowe

4*

S p e c ie s  r e p o r t e d 75 48 45 103 78

R e s t r i c t e d  s p e c i e s 16 5 3 46 19

S p e c ie s  o c c u r r i n g  i n  
t h e  I r o n  Pos t 75 30 17 28 27

P e r c e n ta g e  o f  s p e c i e s
r e p r e s e n t e d  i n  I r o n  P o s t ,  
r e l a t i v e  to  I r o n  Post

100% 40.0% 22.7% 37.3% 36.0%

P e r c e n ta g e  p r o p o r t i o n  o f  
i n d i v i d u a l  f l o r a s  r e p ­
r e s e n t e d  i n  I r o n  Post

--- 62.5% 37.7% 27.2% 34.6%

* 1 Wilson 6c H o f f r a e i s t e r ,  1956 
2 H ig g in s ,  1960

3 C la r k e ,
4 D a v i s ,

1961
1961

r o
I-*o



TABLE

C ü H P ir rE D  CH 1 - SQUARE VALUES FOR F IV E  SECTIONS OF THE IRON POST COAL, USING  AS A STANDARD OR EXPECTED THOSE VALUES ASSOCIATED  
WITH SE C T IO N  OPC 3 7 4 ,  WAGONER COUNTY. SPORE TYPES NUMBERED FRCM 1 THROUGH 11  REFER IN  ORDER TO THE GENERA 

LAEVIGATO SPORITES, CALAMOSPORA, LYCOSPORA, VERRUCOSOSPORITES, T R IQ U IT R IT E S , )>UNCTATISPO RITES,
W IL S O N IT E S, F L O R IN IT E S , G R ANULATISPO RITES, VESICASPORA AND VESTISPORA  

CH I-SQ UARE I S  CALCULATED FRCM THE FORMULA

v 2  ( f - F ) 2

1 2 3 4 5
Spore Types 

6 7 8 9 10 11
Observed

Sums

OPC 615 
Observed ( f ) 24. 1 20 .5 19.4 9.7 9.1 7.0 2 .5 1.5 1.3 .9 .8 96 .8

OPC 374 
Expected (F) 25. 3 18.7 22.1 9 .4 4 .4 4 . 3 3.0 1.2 2.6 2.2 2 .5
Values 0 .05 0 .17 0 .33 - 5.0 1.7 0 .08 0.05 0 .65 0.77 0 .67 X2 -  9 .48

OPC 216 
Observed ( f ) 24.8 14.6 9 .8 17.0 6 .1 6 . 4 3.6 3.4 2 .8 3.1 1.6 93.2

OPC 374 
Expected (F) 25.3 18.7 22.1 9 . 4 4 . 4 4 . 3 3.0 1.2 2 .6 2 .2 2 .5
Values - 1.15 6.84 6 .0 8 0 .66 1.02 0 .0 4 4 .03 0 . 01 0 .37 0 .36 X2 -  20.6

OPC 624 
Observed ( f ) 13.3 24.9 21.6 17.4 5 .1 6 .0 1.9 0 .7 1.0 1.5 1.6 95.0

OPC 374 
Expected (F) 25 .3 18.7 22.1 9 .4 4 . 4 4 . 3 3.0 1.2 2.6 2 .2 2 .5
Values 5.69 2.05 - 6 .81 0 .05 0 .67 4 .0 0 .08 0.98 0 . 22 0 .32 %2 -  20.87

OPC 614 
Observed ( f) 15.7 21 .5 17.6 14.2 5.2 8 .5 3.0 1.0 2 .2 2 .4 1.7 93.0

OPC 374 
Expected (F) 25.3 18.7 22.1 9 .4 4 .4 4 . 3 3.0 1.2 2.6 2 .2 2 . 5
Values 3.64 0 .42 0 .92 2.45 0 .14 4.09 - 0.03 0.06 0.02 0 . 25 X2 .  11.97

OPC 657 
Observed ( f ) 25.3 19.9 4 . 0 8.1 2.8 2 .8 16.8 2.9 0 .4 9 .9 2 .1 95.0

OPC 374 
Expected (F) 25.3 18.7 22.1 9 .4 4 . 4 4 . 3 3.0 1.2 2.6 2.2 2 .5
Values - 0 .08 14.8 0 .18 0 .58 0 .52 64 .5 2.41 1.8 26.9 0 .06 X2 -  110.0

hO



TABLE 5

SELECTED CHI-SQUARE VALUES FOR 10 DEGREES OF FREEDOM FOR USE
IN CONJUNCTION WITH TABLE 4

15.9 18. 3 20. 5 23 .2 25.2

p
( P r o b a b i l i t y ) 10.0% 5 . 07o 2.5% 1.0% 0.5% wh-*N3
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4 5 .1  X 4 8 .4  m ic ro n s ;  S l i d e  No. OPC 624E-3-5 .
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1. R a i s t r i c k i a  i m b r i c a t a  Kosanke
57 .5  X 61 ,6  m ic r o n s ;  S l i d e  No. OPC 216F-3-4 .

2. V e r r u c o s i s p o r i t e s  ? sp .  A
6 6 .0  X 71.5  m ic r o n s ;  S l i d e  No. OPC 6 2 4 J - 5 - 5 .

3. R a i s t r i c k i a  ? sp .  D
4 8 .5  X 51.7  m ic ro n s ;  S l i d e  No. OPC 624G-3-3.

4 .  R a i s t r i c k i a  sp .  C
4 0 .7  X 4 0 .7  m ic ro n s ;  S l i d e  No. OPC 624E-1-16.

5. R a i s t r i c k i a  sp. B
29 .7  X 33.0  m ic r o n s ;  S l i d e  No. OPC 216D-3-3.

6. R a i s t r i c k i a  s o l a r i a  W ilson  and H o f fm e i s t e r
4 6 .5  X 52 .8  m ic r o n s ;  S l i d e  No. OPC 624D-1-2.

7 , 8 , 9 .  R a i s t r i c k i a  sp.  A
(7) 42 .9  X 4 6 .3  m ic r o n s ;  S l i d e  No. OPC 624 E -4 -2 ,  

d i s t a l  v iew
(8) p rox im a l  v iew o f  t h e  same specimen.
(9) en la rg em en t  o f  t h e  s p i n e s ,  same specimen.

10. C o n v o lu t i s p o ra  f l o r i d a  H o f f m e i s t e r ,  S t a p l i n  and
M alloy

37 .4  X 40 .7  m ic r o n s ;  S l i d e  No. OPC 6 2 4 J - 6 - 2 .

11. C o n v e r r u s o s i s p o r i t e s  s u l c a t u s  (Wilson and Kosanke)
P o t o n i e ' a n d  Kremp

36 .8  X 40 .7  m ic ro n s ;  S l i d e  No. OPC 374D-1-4.

12. Converru  cos i s  p o r i t e s  m o sa ic c o id e s  P o t o n i e ' a n d  Kremp
20 .9  X 22.0  m ic ro n s ;  S l i d e  No. OPC 624D-3-3.
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PLATE 4

Figure

1. V e s t i s p o r a  p ro fun d a  Wilson and H o f fm e is t e r
59 .4  X 6 9 .3  m ic ro n s ;  S l i d e  No. OPC 624E-1-2 .

2. M i c r o r e t i c u l a t i s p o r i t e s  fo v e a tu s  (Kosanke) P o to n ie
and Kremp

6 9 .3  X 74 .8  m ic ro ns ;  S l i d e  No. OPC 374D-1-5.

3. S c h o p f i t e s  c o l c h e s t e r e n s i s  Kosanke
77.0  X 79.2  m ic ro n s ;  S l i d e  No. OPC 624K-1-5.

4. M i c r o r e t i c u l a t i s p o r i t e s  q u a e s i t u s  (Kosanke)
B u t te r w o r th  and W il l iams

35.2  X 39.6 m ic ro n s ;  S l i d e  No. OPC 6241 -1 -1 .

5. M i c r o r e t i c u l a t i s p o r i t e s  f e n e s t r a t u s  (Kosanke and
Brokaw) P o to n ie '  and Kremp

64 .9  X 71 .5  m ic ro n s ;  S l i d e  No. OPC 374F-4-4.

6. T r i q u i t r i t e s  c f .  ex iguus  Wilson and Kosanke
27 .5  X 28 .5  m ic ro n s ;  S l i d e  No. OPC 624D-1-32.

7. T r i q u i t r i t e s  s p in o s u s  Kosanke
4 0 .7  X 74 .3  m ic ro n s ;  S l i d e  No. OPC 624E-4-15.

8, 9. T r i q u i t r i t e s  a d d i t u s  Wilson and H o f fm e i s t e r
(8) 4 4 .0  X 4 4 .0  m ic ro n s ;  S l i d e  No. OPC 624E-4-16,
(9) 40 .7  X 4 4 .0  m ic rons ;  S l i d e  No. OPC 374F-1-11,

10. T r i q u i t r i t e s  i n u s i t a t u s  Kosanke
52 .1  X 58 .3  m ic ro n s ;  S l i d e  No. OPC 624C-5-4.

11. T r i q u i t r i t e s  b r a n s o n i i  Wilson and H o f fm e i s t e r
33 .0  X 34.1  m ic ro n s ;  S l i d e  No. OPC 624H-6-2.

12. T r i q u i t r i t e s  tumulus Wilson and H o f fm e is t e r
4 2 .5  X 4 5 .1  m ic ro n s ;  624E-4-14.
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PLATE 5

Figure

I ,  2. Lycospora  g r a n u l a t a  Kosanke
(1) 26 .9  X 29 .1  ra ie ron s ;  S l i d e  No. OPC 624D-1-9,
(2) 2 4 .2  X 24 .2  ra ie ro n s ;  S l i d e  No. OPC 624E-1-9,

3. Lyeospora  p se u d o a n n u la ta  Kosanke
5177 X 39.6 ra ie rons ;  S l i d e  No. OPC 624D-3-12.

4. Lycospora  sp .  A
4 5 .6  X 50.6 ra ie rons ;  S l i d e  No. OPC 6 2 4 J -5 -3 .

5. Lyeospora  ? sp .  C
4 2 . 3  X 4 7 .0  ra ie rons ;  S l i d e  No. OPC 624K-2-1.

6. Lyeospora  e f .  t o r q u i f e r  (Loose) P o t o n i e ' a n d  Krerap
33 .0  X 34 .1  ra ie rons ;  S l i d e  No. OPC 374F-4-3 .

7. Lyeospora  ? sp .  B
6 0 .5  X 6 8 .7  ra ie rons ;  S l i d e  No. OPC 374F-1-3.

8. C i r r a t r i r a d i t e s  raaeu la tus  Wilson  and Coe
8 2 .5  X 82 .5  ra ie rons ;  S l i d e  No. OPC 374H-4-4.

9. L a e v i g a t o s p o r i t e s  desrao inens is  (Wilson and Coe)
S . ,  W. ,  and B.

4 5 .1  X 6 0 .9  ra ie rons ;  S l i d e  No. OPC 624C-4-3.

10. L a e v i g a t o s p o r i t e s  l a t u s  Kosanke
5 2 .3  X 56 .1  ra ie rons ;  S l i d e  No. OPC 374B-4-3.

11. L a e v i g a t o s p o r i t e s  o v a l i s  Kosanke
36 .9  X 55.9 ra ie rons ;  S l i d e  No. OPC 624D-1-25.

12. L a e v i g a t o s p o r i t e s  raedius Kosanke
23 .6  X 4 5 .7  ra ie rons ;  S l i d e  No. OPC 374C-1-1.

13. L a e v i g a t o s p o r i t e s  rainutus ( Ib rah im )  S . ,  W., and B.
18 .1  X 24 .7  ra ie rons ;  S l i d e  No. OPC 624C-1-4.

14. L a e v i g a t o s p o r i t e s  minimus (Wilson and Coe) S . ,  W.,
and B.

19 .0  X 2 0 .3  ra ie rons ;  S l i d e  No. OPC 216D-2-1.
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15. L a e v i g a t o s p o r i t a s  p u n e ta tu s  Kosanke
33.0  X 35.6 m ic ro n s ;  S l i d e  No. OPC 374F-1-1.

16. V e r r u c o s o s p o r i t e s  p s e u d o t h i e s s e n i i  (Kosanke)
P o t o n i e ' a n d  Kremp

27 .9  X 33.5  m ic ro n s ;  S l i d e  No. OPC 624D-1-14.
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PIATE 6

F i g u r e

1. fcndosporices o r n a t u s  Wilson and Coe
93 .9  X 106.7  m ic ro n s ;  S l i d e  No. OPC 614F-3-1 .

2. S p e n ce r i s p o r i t e s  c f .  r a d i a t u s  ( Ib rah im ) C ha loner
11.68 X 182.9 m ic ro n s ;  S l i d e  No. OPC 6 2 4 J - 3 - 2 .

3, 4. E n d o s p o r i t e s  o r n a t u s  Wilson and Coe
(3) 8 1 .3  X 86 .4  m ic ro n s ;  S l i d e  No. OPC 624F-2-1 .
(4) 86 .4  X 93 .9  m ic ro n s ;  S l i d e  No. OPC 614F-1-2 .

5. E n d o s p o r i t e s  m inu tus  H o f f m e i s t e r ,  S t a p l i n  and Malloy
38.1  X 38 .1  m ic ro n s ;  S l i d e  No. OPC 657E-5-1 .

6. E n d o s p o r i t e s  p a l l i d u s  Schemel
4 8 .5  X 56 .1  m ic ro n s ;  S l i d e  No. OPC 374H-4-5.

7. W i l s o n i t e s  v e s i c a t u s  (Kosanke) Kosanke
70 .4  X 72.6 m ic ro n s ;  S l i d e  No. OPC 6 2 4 J - 3 - 4 .

8, 9. W i l s o n i t e s  d e l i c a t u s  (Kosanke) Kosanke
(8) 99 .0  X 101.2  m ic ro n s ;  S l i d e  No. OPC 624D-1-22,
(9) 111.8  X 127.0  m ic rons ;  S l i d e  No. OPC 657B-2-2.
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PLATE 7

F ig u r e

1 O  ^ 1  ^  ^  J  ^  ^  ^  -« —. A
”*" > * “  * N-»•~* L - i & V A .  ^ a - o p w j L j L w . o o  a p  ,  n

(1) 7 6 .3  X 83 .8  m ic rons ;  S l i d e  No. OPC 374H-4-8.
(2) 6 3 .8  X 67 .1  ra ie rons;  S l i d e  No. OPC 624K-1-6.

3. F l o r i n i t e s  pa rvus  Wilson and H o f f m e i s t e r
37 .4  . 5^ .6  m ic rons ;  S l i d e  No. OPC 657C-2-4.

4. F l o r i n i t e s  e l e g a n s  Wilson and Coe
134 .5  X 180.3  m ic ro n s ;  S l i d e  No. OPC 657D-2-1.

5. F l o r i n i t e s  p e l l u c i d u s  (Wilson and Coe) Wilson
56 .1  X 6 9 .3  m ic ro n s ;  S l i d e  No. OPC 6 2 4 J -4 -1 .

6. F l o r i n i t e s  s i m i l i s  Kosanke
86 .9  X 117.7  m ic ro n s ;  S l i d e  No. OPC 624D-1-20.

7. S c h o p f i p o l l e n i t e s  e l l i p s o i d e s  ( Ib rah im )  P o to n ie  and
Kremp

149.9 X 243 .8  m ic ro ns ;  S l i d e  No. OPC 657B-3-1.

8. Genus A
241 .3  X 4 5 7 .2  m ic ro ns ;  S l i d e  No. OPC 216H-4-3.
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PIATE 8

F ig u r e

1, 2. I l l i n i t e s  u n ic u s  Kosanke
(1) 53.9 X 6 1 ,5  m ic ro n s ;  S l i d e  No. OPC 374C-1-5.
(2) 4 5 .1  X 6 1 .5  m ic ro n s ;  S l i d e  No. OPC 216H-4-2.

3, 4. K o s a n k e i s p o r i t e s  e l e g a n s  (Kosanke) Bhardwaj
(3) 60-5 X 73 .7  m ic ro n s ;  S l i d e  No. OPC 6 5 7 0 - 4 - 7 .
(4) 6 8 .2  X 8 2 .5  m ic ro n s ;  S l i d e  No. OPC 624H-3-4

5. V e s ic a sp o ra  w i l s o n i i  Schemel
31.9 X 4 0 .7  m ic ro n s ;  S l i d e  No. OPC 624E-3-2 .

6,  7. K o s a n k e i s p o r i t e s  sp .  A
(6) 6 7 .1  X 100 .1  m ic ro n s ;  S l i d e  No. OPC 657B-3-2,
(7) 61 .6  X 100 .1  m ic ro n s ;  S l i d e  No. OPC 6 2 4J-8 -5 ,

8. S a h n i s p o r i t e s  sp .  A
67.6  X 104.5  m ic ro n s ;  S l i d e  No. OPC 657C-2-3.

9 ,1 0 .  P i t y o s p o r i t e s  c f .  s c h a u b e r g e r i  P o to n ie  and Klaus
(9) 59 .4  X 8 9 .1  m ic ro ns ;  S l i d e  No. OPC 

624F-1-7 .
(10) 6 0 .5  X 9 2 .4  m ic ro n s ;  S l i d e  No. OPC 

624D-1-13.
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