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A PALYNOLOGICAL INVESTIGATION OF THE LOWER AND UPPER 

McALESTER COALS (PENNSYLVANIAN) OF OKLAHOMA*

INTRODUCTION

The p re s e n t  p a ly n o lo g ic a l  i n v e s t ig a t io n  o f th e  Lower and 

Upper M cA lester c o a ls  began in  th e  f a l l  o f 1962 w ith  th e  fo llo w 

in g  o b je c t iv e s :  1 ) t o  i d e n t i f y ,  d e s c r ib e ,  and i l l u s t r a t e  th e  p a ly 

n o lo g ic a l  f o s s i l s ;  2 ) d e te rm in e  p a ly n o lo g ic a l  d i f f e r e n c e s  o f th e  

two c o a l  seam s; 3) d e te rm in e  th e  spo re  su c c e s s io n  i n  th e  two c o a l  

seam s; 4 )  i n v e s t i g a t e  th e  e c o lo g ic a l  d i s t r i b u t i o n  o f  th e  f l o r a l  

a ssem b lag es ; and 5) d e te rm in e  th e  r e l a t i o n s h ip  o f  sp o re  p re s e rv a 

t io n  to  th e  f ix e d -c a rb o n  p e rc e n ta g e s .

A rea l d i s t r i b u t i o n  o f M cA lester c o a ls  i s  adm irab ly  s u i te d  

to  such an in v e s t ig a t io n .  P r e s e rv a t io n  o f palynom orphs ran g es  

from e x c e l l e n t ,  n e a r  th e  s o u th e rn  e x te n t  o f th e  c o a ls  in  C oal 

County, to  t o t a l  d e s t r u c t io n  o f f o s s i l  form s in  s o u th e rn  Sequoyah 

County.

P u b lish e d  p a ly n o lo g ic a l  s tu d ie s  o f th e  M cA lester c o a ls  i n 

c lu d e s  Morgan (1 9 5 5 ), w hich i s  b r i e f ,  somewhat g e n e r a l iz e d ,  and con

t a i n s  d a ta  from  s e v e r a l  c o a ls  n o t w ith in  th e  M cA leste r F orm ation , and

          -
The N a tio n a l S c ien ce  F oundation  gave f i n a n c i a l  a id  under G ran t No,

G-22083.
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W ilson (1951) which in c lu d e d  s ix  l o c a l i t i e s  o f  M cA lester c o a ls  in  a 

s tu d y  o f sp o re  p re s e r v a t io n  in  re sp o n se  to  lo w -g rad e  metamorphism. 

The in v e s t ig a t i v e  app roach  of t h i s  s tu d y  i s  d e s ig n e d  to  d e m o n stra te  

c o r r e l a t io n  o f th e  two c o a l seams b ased  upon d e t a i l e d  e x am in a tio n  of 

th e  f o s s i l  sp o re  f l o r a .

P rev io u s  p a ly n o lo g ic a l  s tu d ie s  of Oklahoma c o a ls  w ith in  th e  

Krebs Group of th e  Des Moines S e r ie s  (P en n sy lv a n ian ) have been made 

by Morgan (1 9 5 5 ), C la rk e  (1961), D avis (1 9 6 1 ), H igg ins (1 9 6 1 ), and 

Bordeau (1 9 6 4 ), C oals from th e  o v e r ly in g  C ab an iss  Group have been  

s tu d ie d  by W ilson and H o ffm e is te r  (1 9 5 6 ), G ibson (1 9 6 1 ), R u ff in  

(1 9 6 1 ), Urban (1 9 6 2 ) , and Bond (1963).

The most im p o r ta n t p a ly n o lo g ic a l  s tu d y  o u ts id e  of Oklahoma 

w hich has a  b e a r in g  upon th e  M cA lester c o a ls  i s  t h a t  of Kosanke 

(1950).



STRATIGRAPHY

The M cA leste r F orm ation  i s  in c lu d e d  in  th e  K rebs Group o f th e  

Des M oines S e r ie s  (M iddle P en n sy lv an ian ) (B ranson , 1962, p. 4 4 0 -441). 

The c o a ls  o f  th e  M cA lester F orm ation  g e n e r a l ly  o c cu r w ith in  th e  u p p e r 

h a l f  o f th e  fo rm a tio n  w hich i s  a p p ro x im a te ly  e q u iv a le n t  to  th e  Upper 

W estp h a lian  B o r  Lower W estp h a lian  C o f Europe.

The M cA lester F orm ation  was named, w ith o u t a  d e s ig n a te d  ty p e  

l o c a l i t y ,  by T a ff  (1899 , p. 437) from th e  town o f M cA leste r, P i t t s 

b u rg  C ounty, Oklahoma. P re v io u s ly  s e v e ra l  w orkers  had m entioned th e  

"C o al M easu res"  o f th e  M cA lester d i s t r i c t  b u t d id  n o t ap p ly  th e  name 

M cA lester in  a fo rm a tio n a l  sen se .

Shannon, e t  a l . , (1926, p. 73-74) d is c u s s e d  th e  c o a ls  o f O kla

homa and s t a t e d  t h a t  th e  M cA lester Form ation c o n s is te d  of a  g r e a t  s e 

r i e s  o f s a n d s to n e s  and s h a le s  and e s tim a te d  th e  th ic k n e s s  to  be 2,000  

f e e t .  The M cA leste r c o a l  (p . 75-76) o ccu rs  from  1 ,200  to  1 ,500  f e e t  

above th e  H a rtsh o m e  c o a l  and c ro p s  ou t o v er a  7 0 -m ile  e x te n t  in  th e  

s o u th e rn  p a r t  o f th e  d i s t r i c t .  The c o a l  v a r ie s  in  th ic k n e s s  from 

th r e e  f e e t  i n  th e  e a s te r n  p o r t io n  to  fo u r  and o n e -h a lf  f e e t  in  th e  

w e s te rn  p o r t io n  and i s  o f h ig h  q u a l i t y ,  b e in g  e s p e c i a l l y  a d a p ta b le  

a s  a steam  c o a l .  The S t i g l e r  c o a l  (p . 76) i s  found i n  an a r e a  d i 

r e c t l y  so u th  o f th e  c o n flu e n c e  o f th e  C anadian and A rkansas R iv e rs  

and o c cu p ie s  an ap p ro x im a te ly  e q u iv a le n t  p o s i t io n  to  th e  M cA lester

3
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c o a l  b u t has n o t been  p roven  to  be i t s  exact e q u iv a le n t .

Moose and S e a r le  (1929 , p. 8 ) p laced th e  Lehigh c o a l  e q u iv 

a le n t  t o  th e  M cA lester c o a l  in  th e  C oalgate -L eh igh  d i s t r i c t  o f th e

so u th e rn  p a r t  o f th e  Oklahoma c o a l  f i e l d .

H en d rick s, e t  a l .  (1937-1939) d iscu ssed  th e  g e n e r a l  s t r a t i g 

raphy o f  th e  M cA lester F o rm ation  and rep o rted  th e  a r e a l  d i s t r i b u t i o n  

o f th e  M cA lester c o a ls  and gave t h e i r  d e s c r ip t io n s  and g eo g rap h ic  

lo c a t io n s .

Doto (1942) b e l ie v e d  th e  M cA lester and L ehigh c o a l  beds to  

be e q u iv a le n t  and w id e ly  d i s t r i b u t e d  in  e a s te rn  Oklahoma. He a l s o  

s ta t e d  t h a t  th e  S t i g l e r  b ed , o f H a sk e ll  and Muskogee C o u n tie s , was 

p ro b ab ly  e q u iv a lé n t  to  th e  M cA lester-L eh igh  bed o r  to  a n o th e r  c o a l  

which l i e s  50 to  60 f e e t  above i t .

Oakes and K n ech te l (1948 , p. 81-85) re c o rd ed  c o n s id e ra b le  

d a ta  on th e  S t i g l e r  c o a l  i n  H a sk e ll County and (P I .  2) mapped a l l  

th e  known o u tc ro p s . They a l s o  l i s t e d  (Table 3 ) m easurem ents o f c o a l  

beds w ith in  th e  co u n ty .

K nech te l (1949 , p. 1 7 -26 ) d is c u s s e d  in  d e t a i l  11 re c o g n iz e d  

members o f th e  M cA leste r F o rm ation  in  n o rth e rn  Le F lo re  County and 

re p o r te d  (p . 4 8 -4 9 ) o c c u rre n c e  o f S t i g l e r  co a l in  th e  a r e a .

Trum bull (1957 , p. 332-333) s t a t e d  th a t  a lo n g  th e  s o u th e rn  

m argin  o f th e  Oklahoma c o a l f i e l d  th e  M cA lester F o rm ation  was from 

1 ,750  t o  2,500 f e e t  th ic k  and th in n e d  northw ard and w estw ard so  t h a t  

i t  i s  o n ly  500 to  700 f e e t  th ic k  i n  n o r th e rn  H a s k e ll  County and so u th 

e rn  Muskogee C ounty, th in n in g  to  200 f e e t  n ea r Muskogee.

R u s s e l l  (1 9 6 0 , p . 16) r e p o r te d  t h a t  th e  M cA leste r F orm ation



5

re a ch e d  a maximum known th ic k n e s s  o f 2,830 f e e t  n e a r  Red Oak in  

L a tim er County.

Branson ( i n  D o err, 1961, fw d ,) r e f e r r i n g  to  c o a ls  w ith in  the 

M cA lester Form ation s t a t e d :

In  th e  M cA lester fo rm atio n  th e re  a r e  two com m ercial 
c o a l b ed s, th e  lo w er, th e  M cA lester c o a l ,  mined n e a r  M cA lester 
and under th e  name L ehigh  in  th e  Lehigh a r e a ,  and th e  S t i g l e r  
c o a l ,  mined a t  many p la c e s  in  H a sk e ll, LeF Io re , Sequoyah, and 
lo c a l l y  in  P i t t s b u r g  County.

Frezon (1952, p. 20) r e p o r te d  th a t  in  th e  s u b su rfa c e  o f some 

a r e a s  th e  M cA lester F o rm ation  a p p a re n tly  c o n ta in s  a s  many a s  f iv e  c o a l 

b e d s .

S t r a t i g r a p h i c a l l y ,  th e  unnamed s h a le  above th e  Cameron Sand

s to n e  Member c o n ta in s  th e  M cA leste r (L ehigh) and S t i g l e r  c o a ls  which 

a r e  o v e r la in ,  in  tu r n ,  by th e  Tamaha and Keota S an d sto n e  Members.

The known o u tc ro p s  and in f e r r e d  lo c a t io n s  o f  th e  M cA lester 

c o a ls  a re  summarized in  F ig u re  1. These c o a ls  a r e  known to  o c cu r , 

and have been m ined, in  th e  fo llo w in g  Oklahoma c o u n t ie s  : A toka,

C o a l, H a sk e ll , L a tim e r, LeF lo r e ,  M cIntosh , M uskogee, P i t t s b u r g ,  and 

Sequoyah. In  1952 m ining  a c t i v i t y  o f th e se  two c o a ls  was c o n fin e d  

to  H a s k e ll ,  M cIntosh , P i t t s b u r g ,  and Sequoyah C o u n tie s ,

The M cA lester (L eh ig h ) and S t i g l e r  c o a ls  have b een , in  th e  

p a s t ,  an im p o rta n t so u rce  o f  c o a ls  w ith in  th e  s t a t e ,  ra n k in g  second 

o n ly  to  th e  Lower and Upper H a rtsh o m e  c o a ls .

Trum bull (1957 , p . 307-382) d is c u s se d  th e  c o a l  re s o u rc e s  of 

Oklahoma and (p . 312-313) summ arized th e  e s tim a te d  re m a in in g  re s e rv e s  

o f  c o a l  as  o f Jan u a ry  1 , 1953, With re g a rd  e s p e c i a l l y  t o  th e  two Mc

A le s te r  c o a ls ,  a  summary, ta k e n  from  Trum bull, f o l lo w s :



R eserves in  m il l io n s  o f s h o r t  to n s  
(Based on beds 14 in c h e s  

th ic k  o r  th ic k e r )

BED
M cA lester
Lehigh
S t i g l e r

INFERRED 
211.82 
108.29 

62.76 
7 .32  “syiT.ig—

MEASURED 
64.00 
27. 72 
34 .21  

3 .31  
129.24

INDICATED 
264.01 
119.59 

57.06
5. 76 

446 .42

TOTAL 
539.83 
255. 60 
154.03 

16 .39  
965.85

Between 1873 and 1952 ap p ro x im a te ly  166 ,453 ,789  s h o r t  to n s  o f 

c o a l  were mined in  Oklahoma (T rum bu ll, 1957, p. 364).

In  s e v e r a l  l o c a l i t i e s  th e  two co m m ercia lly  im p o r ta n t c o a ls  

w ith in  th e  u p p e r p o r t io n  o f th e  M cA leste r Form ation  have been v a r i 

o u s ly  named as fo llo w s  (B ranson , 1954b): Adams (o b s o le te  nam e), C oal

g a te -L e h ig h , L eh igh , M cA leste r, and S t i g l e r .



S t r a t ig r a p h ie  C la s s i f i c a t i o n  o f th e  Krebs Group,

Des M oines S e r ie s  (M iddle P en n sy lv an ian ) 

of S o u th e a s te rn  Oklahoma

M odified  from  B ranson , 1954a, 1962 and T rum bull, 1957

Krebs Group

Boggy Form ation

Savanna Form ation 
Drywood c o a l  

l o c a l  c o a l 
Rowe c o a l
Sam C reek lim e s to n e  
S p an ia rd  lim e s to n e

M cA lester F orm ation  
lo c a l  c o a l  

K eota san d s to n e  
Tamaha sa n d s to n e  
M cA lester c o a ls  
Cameron sa n d s to n e  
L eq u ire  san d s to n e  

l o c a l  c o a l  
W arner sa n d s to n e  
M cC urtain  sh a le

H a rtsh o m e  Form ation
H a rtsh o m e  san d s to n e  (w ith

Upper and Lower H a rtsh o m e  
c o a ls )



COLLECTIONS

S ix  c h a n n e l s e c tio n s  o f M cA lester c o a l s ,  in c lu d in g  ro o f  s h a le s  

and s e a t  e a r t h s ,  from  f iv e  s e p a r a te  l o c a l i t i e s  (F ig u re  1 ) were m easur

ed and c o l le c te d  d u r in g  l a te  1952 and e a r ly  1963. The s ix  s e c t io n s  

a r e  lo c a te d  in  C o a l, P i t t s b u r g ,  L a tim er, and H a sk e ll C o u n tie s . A l

though  th e  M cA leste r c o a ls  a r e  known to  o ccu r in  Sequoyah County no 

a t te m p t was made to  c o l l e c t  sam ples th e re  inasm uch a s  f o s s i l  re sp o n se  

t o  lo w -g rad e  i n c i p i e n t  metamorphism i s  such  t h a t  few , i f  an y , f o s s i l s  

rem ain  (W ilson , 1 9 6 1 ), A ll sam ple l o c a l i t i e s  l i e  w i th in  th e  Arkoma 

B a s in , an  e a s t - w e s t  tre n d in g  s t r u c t u r a l  and d e p o s i t io n a l  b a s in ,  w hich 

e x te n d s  a p p ro x im a te ly  50 m iles  n o r th - s o u th  and 250 m ile s  e a s t - w e s t .

The c o a l  c h a n n e l sam ples were g e n e r a l ly  ta k e n  a s  th r e e - in c h  

segm ents th ro u g h o u t th e  seam a lo n g  w ith  a  tw o -in ch  sam ple o f  b o th  th e  

r o o f  s h a le  and s e a t  e a r th .  Each sample l o c a l i t y  was a s s ig n e d  an  Okla

homa P a ly n o lo g y  C o l le c t io n  (OPC) number and th e  segm ent sam ples d e s ig 

n a te d  A, B, C, D, e t c , ,  from th e  s e a t  e a r th  upward th ro u g h  th e  c o a l  

and in to  th e  ro o f  s h a le .  P o r tio n s  o f  sam ples n o t  p ro c e sse d  f o r  th e  

d i s s e r t a t i o n  r e s e a r c h  a r e  d e p o s ite d  in  th e  c o l l e c t i o n  o f th e  Oklahoma 

G e o lo g ic a l S u rv ey , Norman, Oklahoma,

D e ta i le d  d e s c r ip t io n s  o f sample l o c a l i t i e s  and p o s i t i o n  o f 

segm ent sam ples a r e  l i s t e d  in  T able  1,

9
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TABLE 1

SECTIONS OF McALESTER COALS AND POSITION OF SEGMENT SAMPLES

OPC 906: N orth  bank o f  sm a ll i n t e r m i t t e n t  c reek  in  SV\% s e c t io n
25, T. I S . ,  R. 10 E . , a p p ro x im a te ly  2^ m ile s  s o u th -so u th -  
e a s t  o f L eh igh , Coal C ounty , Oklahoma.

L ith o lo g y

C layey s o i l ,  lo o s e ly  c o n s o l id a te d ,  ta n  
S h a le , c a lc a r e o u s ,  f o s s i l i f e r o u s ,  g ray  to  ta n  
Lower M cA leste r c o a l  (L eh igh)
S e a t e a r th

T h ick n ess
( in c h e s )

77.0
27.0
24.0 

8 . 0

Sample No. L ith o lo g y T h ick n ess
( in c h e s )

M easurem ent above 
b a se  o f  c o a l  

( in c h e s )
OPC 906J sh a le 3 2 4 .0 -2 7 .0
OPC 9061 c o a l 3 2 1 .0 -2 4 .0
OPC 906H c o a l 3 1 8 .0 -2 1 .0
OPC 90 6G c o a l 3 1 5 .0 -1 8 .0
OPC 906F c o a l 3 1 2 .0 -1 5 .0
OPC 906E c o a l 3 9 .0 -1 2 .0
OPC 90 6D c o a l 3 6 .0 -  9 .0
OPC 906C c o a l 3 3 .0 -  6 .0
OPC 906B c o a l 3 0 .0 -  3 .0
OPC 906A s e a t  e a r th 2 below  c o a l

OPC 907 In  w est bank o f c re e k  a p p ro x im a te ly  85 f e e t  n o r th  o f 
s e c t io n  l i n e  betw een s e c t io n s  26 and 35, T. 6 N ., R, 
18 E . , (SE^ SV\%), f i v e  m ile s  n o rth w e s t o f  V ü lb u rto n , 
L a tim er C ounty, Oklahoma.

L ith o lo g y

C layey s o i l ,  w ith  c la y  c o n c r e t io n s ,  ta n  t o  brown 
S h a le , c a lc a r e o u s ,  g ray  
Upper M cA lester c o a l  ( S t i g l e r )
S e a t e a r th

T h ick n ess
( in c h e s )

16 .0
4 .0  

18 .0
8 . 0
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TABLE 1—continued

Sample No. L ith o lo g y T hickness M easurem ent above
( in c h e s ) b a se  o f c o a l

( in c h e s )
OPC 907H s h a le 2 1 8 .0 -2 0 ,0
OPC 907G c o a l 3 1 5 .0 -1 8 ,0
OPC 907F c o a l 3 1 2 .0 -1 5 ,0
OPC 907E c o a l 3 9 .0 -1 2 .0
OPC 907D c o a l 3 6 .0 -  9 .0
OPC 907C c o a l 3 3 ,0 -  5 ,0
OPC 907B c o a l 3 0 .0 -  3 ,0
OPC 907A s e a t  e a r th 2 below  c o a l

OPC 908: In  c re e k  bed 15 f e e t  n o r th  o f s e c t io n l i n e  betw een
s e c t io n s  25 and 35 , T. 5 N ., R. 18 E . , (SE^ SV^), f iv e
m ile s  n o r th w e s t o f  W ilb u rto n , L a tim er C ounty, Oklahoma.

L itholocrv T h ick n ess
( in c h e s )

C layey  s o i l ,  lo o s e ly  c o n s o lid a te d 9 .0
S h a le ,  c a lc a r e o u s ,  f o s s i l i f e r o u s , g ray 5 .0
Lower M cA lester c o a l  (L eh ig h ) 24 .0
S e a t e a r th 8 .0

Sample No. L ith o lo g y T h ick n ess M easurem ent above
( in c h e s ) b a se  o f  c o a l

( in c h e s^
OPC 908J s h a le 2 2 4 .0 -2 6 ,0
OPC 9081 c o a l 3 2 1 ,0 -2 4 ,0
OPC 908H c o a l 3 1 8 .0 -2 1 .0
OPC 908G c o a l 3 15. 0 -1 8 .0
OPC 908F c o a l 3 1 2 .0 -1 5 ,0
OPC 908E c o a l 3 9 .0 -1 2 ,0
OPC 908D c o a l 3 5 .0 -  9 ,0
OPC 908C c o a l 3 3 .0 -  5 ,0
OPC 908B c o a l 3 0 .0 -  3 ,0
OPC 908A s e a t  e a r th 2 below  c o a l

OPC 909: G arland  C oal and M ining  Company s t r i p  p i t  lo c a te d  in  th e
NV% s e c t io n  18 , T. 10 K ,, R. 22 E , , 8^ m ile s  n o r th e a s t  

o f S t i g l e r ,  H a sk e ll  C ounty , Oklahoma,
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TABLE 1—continued

L ith o lo g y T h ick n ess
( in c h e s )

S h a le , w e ll - in d u r a te d ,  g ray  to b la c k 480 .0
S h a le , f o s s i l i f e r o u s ,  c a lc a re o u s ,  g ray 10.0
Upper M cA leste r c o a l  ( S t i g l e r ) 27 .5
S e a t e a r th 8.0

Sample No. L ith o lo g y Thickness M easurem ent above
( in c h e s ) b ase  o f c o a l

( in c h e s )
OPC 909K s h a le 2 2 7 .5 -2 9 .5
OPC 909J c o a l 3^ 2 4 .0 -2 7 . 5
OPC 9091 c o a l 3 2 1 .0 -2 4 .0
OPC 909H c o a l 3 1 8 .0 -2 1 .0
OPC 909G c o a l 3 1 5 .0 -1 8 .0
OPC 909? c o a l 3 1 2 .0 -1 5 .0
OPC 909E c o a l 3 9. 0 -1 2 .0
OPC 909D c o a l 3 6 .0 -  9 .0
OPC 909C c o a l 3 3 .0 -  6 .0
OPC 909B c o a l 3 0 .0 -  3 .0
OPC 909A s e a t  e a r th 2 below c o a l

OPC 957; Lone S ta r  S te e l  Company Carbon Mine No, 5, 9 ,800  f e e t
from  mine e n tr a n c e . 1 ,525  f e e t  below  s u r fa c e  in  SE%
NV% NE%, s e c t io n  32 , T. 6 N ., R. 15 E . , n e a r  C arbon,
P i t t s b u r g  C ounty, Oklahoma.

L ith o lo g y T h ick n ess
( in c h e s )

S h a le , g ra y  t o  d a rk  g ra y , oyerburden ? co v e red
M cA leste r c o a l  (L eh ig h ) 32 .0
S e a t e a r th 2.0

Sample No. L ith o lo g y T hickness M easurem ent above
( in c h e s ) b ase  o f c o a l  

( in c h e s )
OPC 967M s h a le 3 3 2 .0 -3 5 .0
OPC 967L c o a l 3 2 9 .0 -3 2 .0
OPC 957K c o a l 3 2 6 .0 -2 9 .0  .
OPC 967J c o a l 3 2 3 .0 -2 6 .0
OPC 9671 c o a l 3 2 0 .0 -2 3 .0
OPC 967H c o a l 3 1 7 .0 -2 0 .0
OPC 967G c o a l 3 1 4 .0 -1 7 . 0
OPC 967? c o a l 3 1 1 .0 -1 4 .0
OPC 967E c o a l 3 8. 0- 1 1 .0
OPC 967D c o a l 3 5 .0 -  8 .0
OPC 967C c o a l 3 2 .0 -  5 .0
OPC 967B c o a l 2 0 . 0-  2 ,0
OPC 967A s e a t  e a r t h 3 below  c o a l
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TA3LE 1— continued

OPC 993: Bank o f Boggy C reek in  SW  ̂ SE% SE% s e c t io n  8 , T. 3 N .,
R. 13 E . , ap p ro x im a te ly  fo u r  m ile s  w e s t-n o r th w e s t of 
Kiowa, P i t t s b u r g  C ounty, Oklahoma.

L ith o lo g y

S o i l ,  lo o s e ly  c o n s o lid a te d  
M cA lester c o a l  (L eh ig h ) 
C layey s h a le ,  ta n  t o  brown

T h ick n ess
( in c h e s )

1 2 .0
6 .0
2 .0

Sample No. L ith o lo g y T h ickness
( in c h e s )

M easurem ent above 
b a se  o f  c o a l 

( in c h e s )
OPC 993D c o a l 2 4. 0 -6 .0
OPC 993C c o a l 2 2. 0 -4 ,0
OPC 993B c o a l 2 0 . 0- 2 .0
OPC 993A c la y 2 below  c o a l



SAMPLE PREPARATION AND STUDY PROCEDURE 

Sample P re p a ra tio n

P r e p a ra t io n  o f sam ples f o r  m icroscop ic  e x am in a tio n  fo llo w s  

th o se  p ro c e d u re s  o u t l in e d  by W ilson (1959a, p. 110- 1 1 1 ; 1959b, p. 4 3 ) ,

e x ce p t fo r  m inor v a r i a t i o n s .  These p re p a ra t io n  te c h n iq u e s  a re  o u t

l in e d  below.

1. Each sam ple i s  c ru sh ed  and th o ro u g h ly  mixed and a 10- 

gram p o r t io n  i s  p la ce d  in  a p o ly e th y le n e  b e ak e r f o r  

a c id  t r e a tm e n ts .

2. Sam ples from  ro o f  s h a le s  and s e a t  e a r th s  a re  t r e a t e d  f i r s t

w ith  d i l u t e  h y d ro c h lo r ic  a c id  (20 p e rc e n t  HCl) f o r  18 to

24 h o u rs ,  washed u n t i l  f r e e  of a c id ,  and r e tu rn e d  to  th e  

b e a k e r .

3. The sam ple i s  th e n  cov ered  w ith  52 p e rc e n t  h y d ro f lu o r ic  

a c id  (H P), a llo w ed  to  s ta n d  fo r  24 h o u r s ,  a g a in  washed 

u n t i l  f r e e  o f  a c id ,  and re tu rn e d  to  th e  b e a k e r .

4. At t h i s  p o in t  th e  sam ple i s  mixed ( i n t o  a  p a s te )  w ith  an 

e q u a l  volume o f d ry , powdered po tass iu m  c h lo r a te  (KCl^g) 

and co v ered  w ith  c o n c e n tra te d  n i t r i c  a c id  (HNO3 ) (S c h u lz e ’s 

s o l u t i o n ) .  The sam ple i s  observed u n t i l  th e  i n i t i a l  r e a c 

t i o n  h as  c ea sed  and th e n  more c o n c e n tra te d  n i t r i c  a c id  i s  

added.

14
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5. This i s  a llo w ed  to  s tan d  f o r  24 h o u rs . F req u en t s t i r r i n g  

a id s  in  th e  m a ce ra tio n  p ro c e ss .

5. The sam ple i s  a g a in  washed u n t i l  f r e e  o f a c id ,  r e tu rn e d  

to  th e  b e a k e r , t r e a te d  w ith  a 10 p e rc e n t  s o lu t io n  o f 

p o ta ss iu m  h y d ro x id e  (KOH), p lu s  th e  s t a i n  S a f r a n in  0.

7. T his r e a c t io n  i s  p e rm itte d  to  p roceed  f o r  f iv e  to  seven  

m inu tes and th e  p o ta ss iu m  h y d ro x id e  and e x c e ss  S a f r a n in  0 

removed by re p e a te d  w ashings and c e n t r i f u g in g  u n t i l  th e  

w a te r  i s  c l e a r  and n e a r ly  n e u t r a l .  N ote : A d d itio n  o f a 

s t a i n in g  medium a t  s te p  5 i s  t o  be  d e s i r e d  b ecause  e x c e l 

l e n t  s t a i n in g  o b ta in s  and l e s s  r e s i d u a l  ’b ack g ro u n d ’ c o lo r  

i s  p re se rv e d  on th e  f in i s h e d  s tu d y  m ic r o s l id e s .

Coal sam ples a r e  t r e a te d  a s  above e x c e p t t h a t  th e  f i r s t  t r e a t 

ment (HP) may be o m itte d  in  most c a s e s .

The f i n a l  r e s id u e  i s  s to re d  in  an aqueous s o lu t io n  c o n ta in in g  

a few d ro p s  o f a lc o h o l a s  a p r e s e r v a t iv e .  F our hundred  s i x t y - e i g h t  

m ic ro s l id e s  (12 from  each  sample l e v e l )  w ere p re p a re d  from  th e  r e s i 

d u es .

Study P ro ced u re

The m ic ro s l id e s  were s tu d ie d  w ith  th e  a id  o f an A m erican 

O p t ic a l  M ic ro s ta r  compound b in o c u la r  m icroscope  em ploy ing  10X w id e - 

f i e l d  o c u la r s ,  and lOX, 43X, and 97X ( o i l  im m ersion) o b je c t iv e s .

Each s l i d e  was exam ined by s y s te m a tic  t r a v e r s e s  and each  f o s s i l  s e l e c t 

ed t o  be  p h o to g raphed  was r in g e d  w ith  g la s s  m arking  in k . Specim ens 

so  r in g e d  in c lu d e d  sam ple number, s l i d e  num ber, and r in g  number. For
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exam ple, OPC 906B-2-2 r e f e r s  to  th e  sam ples o f s e c t io n  OPC 906 of 

th e  Oklahoma P a ly n o lo g ic a l  C o l le c t io n ,  l e v e l  B of th e  sampled sec 

t i o n ,  s l i d e  number 2 , r in g  number 2 , of th e  s l i d e s  p rep a red  from 

l e v e l  B. S e le c te d  specim ens were pho tographed  w ith  a Z e is s  P hoto

m icro sco p e  on Adox KB-14 f i lm . F in a l  p r i n t s  were made by e n la rg e 

ment on s in g le -w e ig h t ,  Kodabromide No. 5 p ap e r.

IWo en la rg em en ts  w ere made o f each  s e le c te d  specim en, one 

was mounted on s p e c ie s  c a rd s  f o r  i d e n t i f i c a t i o n  and o th e r  p e r t in e n t  

d a ta ,  and th e  o th e r  was used  f o r  th e  d i s s e r t a t i o n  p la t e s .

Upon co m p le tio n  of s p e c ie s  i d e n t i f i c a t i o n s  assem blage co u n ts  

were made. F ive  s l i d e s  from  each  sam pled l e v e l  were employed in  th e  

assem blage  c o u n ts  to  g iv e  random sam pling  and a  t o t a l  o f 200 specim ens 

were co u n ted  from  each  sam ple l e v e l .  R e la t iv e  p e rc e n ta g e s  o f th e  

form s e n co u n te re d  in  each l e v e l  w ere computed and th e  r e s u l t s  a re  

p lo t t e d  a s  h is to g ra m s .



PALEONTOLOGY

F o s s i l  sp o re s  and p o lle n  from  the  M cA lester c o a ls  and two 

p ro d u c tiv e  s e a t  e a r th s  c o n s i s t  of 91 sp e c ie s  which a re  a s s ig n a b le  

to  42 g e n e ra . N ine g en e ra  and 38 s p e c ie s  ap pear to  be p re v io u s ly  

u n d e sc rib e d . Those s l i d e s  c o n ta in in g  newly d e sc r ib e d  g en era  and 

s p e c ie s ,  specim ens i l l u s t r a t e d  in  t h i s  p ap er, and th o se  s l i d e s  em

p loyed in  th e  s t a t i s t i c a l  co u n ts  a re  d e p o s ite d  in  th e  p a ly n o lo g ic a l  

c o l l e c t io n  of th e  Oklahoma G e o lo g ic a l Survey, Norman, Oklahoma.

The taxonom ic t r e a tm e n t  o f f o s s i l  sp o res  and p o lle n  in  t h i s  

s tu d y  fo l lo w s , in  v a ry in g  d e g re e s , t h a t  o f S chopf, W ilson, and 

B e n ta l l  (1 9 4 4 ) , P o to n ie  and Kremp (1955a; 1955b), and P o to n ie  (1956; 

1958; 1960). P ap e rs  by s e v e r a l  d i f f e r e n t  a u th o rs ,  which d e a l t  w ith  

em endations o f v a r io u s  g e n e ra , were a l s o  employed.

The taxonom ic system  proposed  by P o to n ie  (1956; 1958; 1960) 

was g e n e r a l ly  fo llo w ed  because  t h i s  system  ap p ea rs  to  be th e  most 

lo g i c a l  app roach  to  an a t r i f i c i a l  taxonom ic c l a s s i f i c a t i o n .  A rrange

ment of th e  v a r io u s  palynom orph ta x a  in to  t h i s  system  i s  based  upon 

m o rp h o lo g ica l s i m i l a r i t y  r a t h e r  th a n  upon n a tu r a l  p la n t  a f f i n i t i e s  

because th e s e  a f f i n i t i e s ,  and t h e i r  p h y lo g e n ie s , a re  l a r g e ly  un

known.

17
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SPORAE DISPERSAS

A nteturm a S p o r i te s  H. P o to n ie , 1893

Turma T r i l e t e s  R einsch , 1881

Sublurm a A z o n o tr i le te s  L uber, 1935

In f ra tu rm a  L a e v ig a ti  (B ennie and K id s to n , 1885)

R. P o to n ie ,  1955

Genus PUNCIATISPORITES (Ib rah im , 1932) Ib rah im , 1933

emend. S , , W., and B . ,*  1944

Type S p e c ie s :  P u n c ta t i s p o r i t e s  p u n c ta tu s  (Ib ra h im , 1932) Ib rah im ,
1933

1932 S p o ro n ite s  p u n c ta tu s  Ib rah im , in  P o to n ie , Ib ra h im , 
and Loose, Neues J a h rb . f i i r  M in é ra lo g ie , G e o lo g ie , 
und P a la o n to lo g ie , B e i l .-B a n d , v o l .  67, A bt. B, p.
4 4 8 , p i .  1 5 , f i g .  18.

1933 P u n c ta t i - s p o r l t e s  p u n c ta tu s  (Ib ra h im ) Ib rah im , Sporen- 
form en des A e g irh o r iz o n ts  des R u h r-R ev ie rs . W ürzburg, 
D i s s e r t . , p . 21, p i .  2, f i g .  18.

P o to n ie  and Kremp (1 955a , p. 120-121) emended th e  genus 

P u n c ta t i s p o r i t e s  and r e s t r i c t e d  i t  to  th o s e  more o r l e s s  s p h e r i c a l  

form s p o s s e s s in g  a  g r a n u la te ,  p u n c ta te ,  o r  in f r a g r a n u la te  ornamen

t a t i o n .  Numerous s p e c ie s ,  p re v io u s ly  a s s ig n e d  t o  t h i s  g en u s, were 

t r a n s f e r r e d  to  v a r io u s  o th e r  g e n e ra , based  upon th e  p re sen c e  o f e x in e  

o rn a m e n ta tio n , w hich i s  c o n s id e re d  to  be o f  s p e c i f i c ,  n o t g e n e r ic ,  

v a l u e . T h e r e f o r e ,  th e  c o n se rv a tiv e  taxonom ic a p p ro a ch , and th e  emen

d a t io n  o f S chopf, W ilson , and B e n ta l l  (1 9 4 4 ), i s  fo llo w ed ,

PUNCIATISPORIIES LATIGRANIFER (L oose , 1932)

S .,  W. , and B . , 1944 

P la te  1 , f ig u r e  2

f o r  S chopf, W ilso n , and B e n ta l l ,  1944
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1332 S p o ro n ite s  l a t i g r a n i f e r  Loose, in  P o to n ie , Ib ra h im ,
and L oose, Neues J a h r b .  f ù r  M in é ra lo g ie , G eo log ie , 
und P a la o n to lo g ie ,  B e i l .-B a n d , v o l .  67, Abt, B , p . 
452, p i .  19, f i g .  54.

1934 G r a n u la t i - s p o r i t e s  l a t i g r a n i f e r  (L oose) Loose,
I n s t .  P a la o b o t. und P e tro g . B re n n s te in e , A rb e ite n , 
v o l. 4 ,  p . 147.

1944 P u n c ta t i - s p o r i t e s  l a t i g r a n i f e r  (L oose) S ., W,,  and
B ., 111 . G eol. S u rvey , R ep t. In v . 91 , p. 31,

P u n c ta t i s p o r i t e s  l a t i g r a n i f e r  was n o te d  in  a l l  fiv e  f o s s i l -  

i f e r o u s  s e c t io n s  and a l l  b u t s ix  l e v e l s .  In  th e  Lower M cA lester 

(L eh igh ) sam ples from C oal County (OPC 906) i t  in c r e a s e s  s t e a d i ly  

from  1. 5 p e r c e n t ,  in  th e  low erm ost c o a l  sam ple, t o  9. 5 p e rc en t i n  

th e  topm ost c o a l  sam ple. The p a re n t  p l a n t  from  w hich spo res  o f  

P. l a t i g r a n i f e r  were d e r iv e d  a p p e a rs  t o  have been  a s s o c ia te d  w ith  

e a r ly  to  m idd le  c o a l "swamp developm ent a s  e v id en ced  by g r e a te r  p e r 

c e n ta g e s  b e in g  found i n  th e  lo w e r tw o - th i r d s  o f  th e  seams. Too, i t  

a p p e a rs  t h a t  t h i s  p a re n t  p l a n t  was more p r e v a le n t  n e a r  the a r e a l  

c e n te r  o f th e  o u tc ro p  a r e a  b ecau se  OPC 967 h a s  a  maximum number o f  

spec im ens.

T h is s p e c ie s  i s  w id e ly  d i s t r i b u t e d  in  D esm oinesian c o a ls  of 

th e  M id -C o n tin en t and i s  r e p o r te d  from  th e  u p p e r W estpha lian  B o f 

Germany and Lower R o tlie g e n d e s  o f C hina.

F ig u red  specim en: S l id e  No. OPC 907C -3-1 , L atim er C ounty ,

Oklahoma.

PUNCTATISPORITES OBLIQUUS K osanke, 1950 

P la t e  1 , f ig u r e  5

1950 P u n c ta t i - s p o r i t e s  o b liq u u s  K osanke, 111 . Geol. Sur
v ey , B u l l .  74 , p. 16 , p i .  2 , f i g .  5.
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T his  s p e c ie s  o f P u n c ta t i s p o r i t e s  was n o ted  in  a l l  s e c t io n s  

and i s  c o n fin e d  t o  th e  low er tw o - th i r d s  o f th e  c o a l  seams e x c e p t in  

OPC 906 and OPC 907.

P u n c ta t i s p o r i t e s  o b liq u u s  has been  re p o r te d  from  D esm oinesian 

and M isso u ria n  c o a ls  o f I l l i n o i s ,  D esm oinesian of In d ia n a , Iow a, and 

Oklahoma, and from  th e  m idd le  W estp h a lian  B of Germany.

F ig u red  specim en: S lid e  No. OPC 906A-2-10, C oal C ounty ,

Oklahoma.

PUNCTAUSPORIIES c f .  P. PROVECTUS Kosanke, 1950 

P la te  1 , f ig u r e  4

1950 P u n c ta t i - s p o r i t e s  p ro v e c tu s  Kosanke, 111 . G eol. Sur
vey , B u ll .  74, p. 17, p i .  2, f i g .  11.

T h is  s p e c ie s  i s  r a r e  in  th e  M cA lester c o a ls  and was encoun

te r e d  in  l e v e l  OPC 906C.

I t  h a s  been  r e p o r te d  from  D esm oinesian c o a ls  o f I l l i n o i s ,  

In d ia n a , and Oklahoma. I t  has  n o t  been  re p o r te d  from  o u ts id e  th e  

U n ited  S ta te s .

F ig u red  specim en: S lid e  No. OPC 906C -3-5, C oal C ounty ,

Oklahoma.

PUNCTATISPORITES c f .  P. VERMICULATUS Kosanke, 1950 

P la te  1 , f ig u r e  1

1950 P u n e ta t l - s p o r i t e s  v e rm ic u la tu s  K osanke, 111 . G eol,
S u rvey , B u ll .  74 , p. 1 9 , p i .  2 , f i g .  4 .

T h is  form  i s  r a r e  in  th e  M cA les te r c o a ls  and was e n co u n te re d

in  fo u r  l e v e l s  o f  OPC 906 and f i v e  l e v e l s  of OPC 967.

The o n ly  p re v io u s  r e p o r t  o f  t h i s  s p e c ie s  i s  from  th e  L a S a lle

(M isso u ria n )  c o a l  bed of n o r th e rn  I l l i n o i s ,



21

F ig u red  spec im en : S lid e  No. OPC 906A -2-15, Coal C ounty,

Oklahoma.

PUNCTATISPORITES SP. A 

P la te  1 , f ig u r e  3

Spores r a d i a l ,  t r i l e t e ;  c i r c u l a r  in  e q u a to r i a l  o u t l in e ;  o v e r

a l l  d im ensions 6 8 .9  by 63 .8  m icrons; t r i l e t e  s t r a i g h t ,  b i f u r c a te d  

s l i g h t l y  a t  ends o f  r a y s ;  t r i l e t e  em phasized by d i s t i n c t ,  r a i s e d  l i p s  

which do n o t  e x ten d  beyond ends o f th e  ra y s  ; l i p s  1 .5  to  2 .0  m icrons 

w ide; ex in e  2 .0  t o  3 .0  m icrons th ic k ,  e x in e  f i n e l y  p u n c ta te .

The M cA leste r s p e c ie s  d i f f e r s  from  P. l a b i a t u s  P la y fo rd  in  

th e  n a tu re  o f th e  l i p s ,  th e  b i f u r c a te d  t r i l e t e  r a y s ,  and th e  some

what s m a lle r  s i z e .

P u n c ta t i s p o r i t e s  sp. A occurs- in  on ly  two o f th e  sam pled 

l o c a l i t i e s ,  OPC 906 and OPC 907. I t  re a c h e s  a  h ig h  of 2 .0  p e rc e n t  

in  l e v e l  OPC 9061 and in  th e  o th e r  l e v e l s ,  where n o te d , i s  o n ly  1 .0  

p e rc e n t  of th e  r e l a t i v e  assem blage  c o u n ts .

F ig u red  sp ec im en : S lid e  No. OPC 906H -5-1, C oal C ounty,

Oklahoma.

PUNCTATISPORITES SP,- B 

P la te  1 , f ig u r e  7

Spores r a d i a l ,  t r i l e t e ;  c i r c u l a r  i n  o u t l in e  ; o v e r a l l  d ia m e te r  

35 .7  m ic ro n s ; t r i l e t e  d i s t i n c t ,  s t r a i g h t ,  ra y s  1 0 .2  to  1 2 .8  m icrons 

lo n g ; l i p s  r a i s e d ,  d i s t i n c t ,  t h i n ;  e x in e  smooth b u t  f i n e l y  p u n c ta te  

u n d er o i l  im m ersion ; m inor f o ld in g  p a r a l l e l  w ith  e q u a to r .

This s p e c ie s  i s  r a r e  and on ly  th r e e  specim ens w ere n o te d , two
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from CPC 908H and th e  f ig u r e d  specim en from  OPC 906D

F ig u red  specim en : S l id e  No. OPC 906D -4-2, C oal County,

Oklahoma.

PUNCTATISPORITES SP. C 

P la te  1 , f ig u r e  6 

S pores r a d i a l ,  t r i l e t e ;  c i r c u l a r ,  o r n e a r ly  so , in  o u t l in e ;  

o v e r a l l  d im en sio n s  25 .5  by 3 3 .2  m ic ro n s ; t r i l e t e  ra y s  d i s t i n c t ,  wavy, 

w id en in g  to  a b o u t 2 .0  m icrons a t  en d s ; sp o re  w a ll  f i n e l y  p u n c ta te ;  

fo ld s  numerous on e q u a to r  and may c i r c l e  sp o re .

P u n c ta t i s p o r i t e s  sp . C i s  r a r e  in  th e  M cA les te r c o a ls .  Three 

specim ens were o b se rv e d , two from  l e v e l  OPC 993B, and one specim en 

from l e v e l  OPC 957L w hich i s  th e  f ig u r e d  specim en.

F ig u red  spec im en : S lid e  No. OPC 9 67L -5 -4 , P i t t s b u r g  County, 

Oklahoma.

Type S p e c ie s :  

1932

1933

1944

1955

Genus LEIOTRILETES (Naumova, 1937)

emend, P o to n ie  and Kremp, 1955

L e i o t r i l e t e s  s p h a e ro tr ia n g u lu s  (L o o se , 1932) P o to n ie  
and Kremp, 1955

S p o ro n ite s  s p h a e ro tr ia n g u lu s  L oose, in  P o to n ie , 
ïb ra h in i, and Loose, Neues J a h rb . f u r  M in é ra lo g ie , 
G eo lo g ie , und P a la o n to lo g ie ,  B e i l .-B a n d , v o l .  67,
A bt, B, p. 451 , p i .  18, f i g .  45.

L a e v ig a t i - s p o r i t e s  s p h a e ro tr ia n g u lu s  (L oose) Ib rah im , 
Spor'enform en d e s  A e g irh o r iz o n ts  d es  R u h r-R e v ie rs , 
W urzburg. D i s s e r t . , p. 20,

P u n c t a t i - s p o r i t e s  s p h a e ro tr ia n g u lu s  (L oose) S . , W., 
and B ,,  111 , G eol. S u rvey , R ept, in v . 91, p. 31.

L e i o t r i l e t e s  s p h a e ro tr ia n g u lu s  (L o o se) P o to n ie  and 
Kremp, G eol. L a n d e sa n s ta lte n  B u n d esre p u b lik  D eutsch
la n d ,  G eol, J a h r b . , v o l .  69, p. 120.
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LEIOTRILBïES JDNATOIDES P o to n ié  and Kremp, 1955 

P la te  1 , f ig u r e  8

1955 L e i o t r i l e t e s  a d n a to id e s  P o to n ie  and Kremp, P a la e o n -  
to g ra p h ic a , Abt. B, v o l. 98, p . 38, p i .  1 1 , f i g s .  
112-115 .

L e i o t r i l e t e s  a d n a to id e s  i s  r a r e  in  th e  M cA lester c o a ls  and 

was p r e s e n t  in  a l l  s e c t io n s  b u t OPC 993, When p r e s e n t  i t  v a r i e s  

from  ab o u t 0 ,5  t o  2 .5  p e rc e n t  o f  th e  r e l a t i v e  assem blage c o u n ts .

P rev io u s  o c cu rren c e s  o f t h i s  s p e c ie s  a r e  from  th e  W e i r - P i t t s -  

bu rg  c o a l  o f Oklalioma and K ansas, and from  W estp h a lian  5 to  D in  Ger

many.

F ig u red  specim en: S l id e  No. OPC 905A -8-3, C oal C ounty ,

Oklahoma.

LEIOTRILETES CONVEXUS (K osanke, 1950)

P o to n ie  and Kremp, 1955 

P la t e  1 , f ig u r e  9

1950 G r a n u la t i - s p o r i t e s  convexus K osanke, 111 . G eol. Sur
v e y , B u ll. 74 , p . 20-21 , p i .  3 ,  f i g .  5.

1955 L e i o t r i l e t e s  convexus (K osanke) P o to n ie  and Kremp,
P a la e o n to g ra p h ic a , A bt. B, v o l. 98, p. 3 9 -4 0 , o l .
1 1 , f i g .  110.

L e i o t r i l e t e s  convexus i s  r a r e  i n  th e  M cA lester c o a ls  and was 

n o te d  o n ly  i n  th e  sample OPC 907E. Four specim ens were found  and no 

e c o lo g ic a l  s ig n i f ic a n c e  can  be a t ta c h e d  to  t h i s  l im i t e d  o c c u r re n c e .

T h is  form  h a s  been  r e p o r te d  from  th e  D esm oinesian  o f  I l l i n o i s  

and Oklahoma, In  Europe i t  ra n g e s  from  m iddle to  u p p e r W estp h a lia n  

B i n  th e  Ruhr B as in  o f Germany. I f  P l a n i - s p o r i t e s  d e l to ïd e s  Knox 

(1950 , p . 315, p i ,  1 7 , f i g .  215) i s  c o n s p e c if ic  w ith  L e i o t r i l e t e s
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co n v ex u s. a s  i t  seems to  b e , th e n  i t  i s  a l s o  found i n  th e  West

p h a lia n  A and B h o r iz o n s  o f  S co tla n d .

F ig u red  spec im en : S lid e  No, OPC 907E -2 -2 , L atim er C ounty ,

Oklahoma,

Genus AHEENSISPORIÎES P o to n ie  and Kremp, 1955 

Type S p e c ie s :  A h r e n s i s p o r i te s  g u e r ic k e i  P o to n ie  and Kremp, 1955

1955 A h r e n s is p o r i te s  g u e r ic k e i  P o to n ie  and  Kremp, G eol,
L a n d e s a n s ta l te n  B u n d esrep u b lik  D eu tsch lan d , Gaol, 
J a h r b , , v o l .  69, p. 155 , p i ,  1 1 , f i g .  47.

H o rs t (1 9 4 3 ) , in  a  d o c to r a l  d i s s e r t a t i o n ,  e r e c te d  th e  name 

T r i l e t e s  g u e r ic k e i  b u t ,  u n d e r  th e  r u le s  o f b o t a n i c a l  n o m en cla tu re , 

a d i s s e r t a t i o n  i s  n o t  c o n s id e re d  v a l id  p u b l ic a t io n ,  P o to n ie ' and 

Kremp (1955a) e r e c te d  th e  genus A h re n s is p o r i te s  and  d e s ig n a te d  

H o r s t ’s  p r e v io u s ly  in v a l id  s p e c ie s  a s  th e  ty p e  s p e c ie s .  The v a l id  

p u b l ic a t io n  o f th e  genus A h re n s is p o r i te s  and d e s ig n a t io n  of th e  type  

s p e c ie s  by P o ton ie^  and Kremp i s  a c c e p te d  in  t h i s  p a p e r ,

AHRENSISPORITES ? SP. A 

P la te  1 , f ig u r e  15

S pores r a d i a l ,  t r i l e t e ;  t r i a n g u l a r  in  e q u a t o r i a l  o u t l in e ;  

o v e r a l l  d im en sio n s  20 ,4  by 2 0 ,4  m ic ro n s ; t r i l e t e  r a y s  d i s t i n c t ,  

s t r a i g h t ,  r a y s  a lm o s t re a c h  e q u a to r ;  a p ic e s  o p p o s ite  r a y s  th ic k e n e d ,

15 ,0  t o  1 7 ,0  m ic ro n s  w id e ; each  t r i l e t e  ra y  c ro s se d  by a  su b angu lar 

a r c u a te  band concave tow ard  e q u a to r ;  sp o re  w a l l  l a e v i g a t e .

This s p e c ie s ,  w hich i s  b e lie v e d  t o  be rew orked  from M is s is -  

s ip p ia n  s t r a t a ,  i s  r a r e ,  b e in g  found o n ly  in  th e  s e a t  e a r th  o f  th e  

Coal County s e c t io n  (OPC 906),
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Fiçrured specim en : S lid e  No. OPC 905A -8-5, Coal C ounty,

Oklahoma.

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

Type S p ec ies  : C alam ospora h a r tu n q ia n a  S chopf, 1944

1944 C alam ospcra h a r tu n q ia n a  S chopf, i n  S . , W. ,  and B .,
1 1 1 . G eol. S urvey , R ept. In v . 9 1 , p. 51-52 t e x t  f i g .  1.

CALAMOSPORA BRE'ZERADIATA. K osanke, 1950 

P la te  1 , f ig u r e s  19 , 20, 22

C alam ospora b r e v i r a d ia ta  i s  th e  m ost p e r s i s t e n t  ob serv ed

s p e c ie s  of C alam ospora in  th e  M cA lester c o a ls .  I t  was found in  a l l  

o f th e  38 exam ined l e v e l s .  This s p e c ie s  re a c h e s  i t s  maximum aibun- 

dance i n  th e  C oal and P i t t s b u r g  County l o c a l i t i e s .  I t  g e n e r a l ly  

in c re a s e s  in  number tow ard  th e  to p  o f th e  c o a l  seam , e x c e p t in  OPC 

907 where th e  topm ost sam ple i s  o n ly  1 .0  p e rc e n t  o f  th e  assem b lag e  

c o u n t. The re m a in d e r  o f OPC 907 fo llo w s  th e  no rm al abundance se»*- 

quence which may be  o b served  in  th e  sam ples from  OPC 905, OPC 908, 

and OPC 967. The d i f f e r e n c e s  in  OPC 993 may be due to  th e  d eg ree  

o f w e a th e rin g  t o  w hich th e  c o a l had  been  s u b je c te d .  The s t r a t i 

g ra p h ie  and g e o g ra p h ic  d i s t r i b u t i o n a l  p a t t e r n  o f  t h i s  s p e c ie s  

su g g e s ts  t h a t  th e  p a re n t  p la n t  was e v id e n t ly  an  abundan t f l o r a l  

e lem en t o f th e  c o a l  swamp.

This s p e c ie s  h as  been  r e p o r te d  from  th e  M id -C o n tin en t Des 

M oines S e r ie s  s t r a t a  and from  m iddle W estp h a lian  B to  S te p h a n ia n  C 

o f w e s te rn  E urope. W ilson (1962) r e p o r te d ,  and f ig u r e d ,  C alam ospora 

o f .  C. b r e v i r a d i a t a  from  th e  F low erpo t F orm ation  (P erm ian) o f w e st

e rn  Oklahoma.
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F ig u red  sp ec im en s: S l id e  Ncs. OPC 906B -1-2 , OPC 906G -3-1, 

and OPC 905C -3-7 , C oal C ounty, Oklahoma.

CALAMOSPORA FLEXILIS K osanke, 1950 

P la te  1 , f ig u r e  23

C alam ospora f l e x i l i s  i s  s p o r a d ic a l ly  d i s t r i b u t e d  in  OPC 906, 

a b s e n t  from  OPC 907, and found in  a l l  l e v e l s  o f OPC 908, OPC 957, 

and OPC 993. The sam ples from  OPC 907 a re  o f  th e  Upper M cA lester 

( S t i g l e r )  c o a l  and ab sen ce  o f C. f l e x i l i s  may be i n d ic a t iv e  o f  

ch an g in g  swamp c o n d i t io n s  d u r in g  th e  i n t e r v a l  s in c e  th e  Lower Mc

A le s te r  c o a l  was d e p o s i te d .  B oth C. p a l l i d a  and C. p a rv a  o ccu r in  

l im i t e d  num bers i n  OPC 907 w hereas in  th e  o th e r  l o c a l i t i e s  o f  Lower 

M cA les te r c o a l  th e s e  two s p e c ie s  o ccu r w ith  g r e a t e r  abundance.

C alam ospora f l e x i l i s  h as  been re p o r te d  from  Des M oines s t r a t a  

o f I l l i n o i s ,  In d ia n a , and Oklahoma.

F ig u red  sp ec im en : S l id e  No. OPC 905G -3-2 , Coal C ounty ,

Oklahoma.

CALAMOSPORA PALLIDA (L oose , 1932) S . ,  W.,  and B ., 1944

P la te  1 , f ig u r e  18

1932 S p o ro n ite s  p a l l i d u s  L oose, i n  P o to n ie , Ib rah im , and 
L oose, Neues J a h rb . f i i r  M in é ra lo g ie , G eo lo g ie , und 
P a la o n to lo g ie ,  B e i l .-B a n d , v o l .  57, Abt. B, p . 450 , 
p i .  1 8 , f i g .  31.

1933 P u n c t a t i - s p o r i t e s  p a l l id u s  (L oose) Ib rah im , S poren- 
form en d e s  A e g irh o r iz o n ts  d e s  R u h r-R e v ie rs , Wurz
b u rg . D i s s e r t . , p. 21.

1944 C alam ospora p a l l i d u s  (L oose) S . ,  W.,  and B , , 111 .
G eol. S u rvey , R ep t. In v . 9 1 , p. 52,

C alam ospora p a l l i d a  i s  r a r e  in  a l l  b u t  th e  so u th ern m o st s e c -
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t i o n  from Coal County where a maximum of 6. 0 p e rc e n t  was observed .

In  a l l  o th e r  l o c a l i t i e s  i t  o c cu rs  as  l e s s  th a n  4. 0 p e rc e n t  of th e  

sp o re  and p o l le n  f l o r a .

Calam ospora p a l l i d a  h as  been reco rd ed  from  th e  M in e ra l c o a l 

in  Oklahoma and K ansas and from  th e  upper W estp h a lian  A to  m iddle 

W estphalian  C o f w e s te rn  Europe,

F ig u red  spec im en : S lid e  No, OPC 906A -2-4, C oal C ounty,

Oklahoma.

CALAMOSPORA PARVA G uennel, 1958 

P la te  1 , f ig u r e  17

1958 C alam ospora p a rv a  G uennel, In d . D ept. C o n se rv a tio n , 
G eol. S urvey , B u ll .  13 , p. 70-71 , p i .  4 , f i g .  12, 
t e x t  f i g .  16.

Calam ospora p a rv a  has a  d i s t r i b u t i o n  and abundance s im i la r  

to  C. p a l l i d a . Both a r e  s p o r a d ic a l ly  d i s t r i b u t e d  in  a l l  f iv e  f o s s i l -  

i f e r o u s  s e c t io n s .

R eported  from  Des M oines age c o a ls  in  In d ia n a  by G uennel; 

t n i s  form h as  a l s o  been re p o r te d  from two Oklahoma c o a ls  of th e  

same age.

F igured  specim en : S l id e  No. OPC 906G -2-3, C oal C ounty,

Oklahoma.

CALAMOSPORA SP. A 

P la te  1 , f ig u r e  21

S pores r a d i a l ,  t r i l e t e ; s p h e r i c a l ;  240 .0  m icrons in  d ia m e te r ;  

t r i l e t e  d i s t i n c t ,  r a y s  5 1 .0  to  71 .0  m icrons in  l e n g th ;  la b r a  a b s e n t ;  

com m issure t h i n ,  r e l a t i v e l y  s t r a i g h t ,  d i s t i n c t ;  w a ll  o v e r 2 ,0  m icrons 

t h i c k ,  a p p a re n tly  l a e v i g a t e ,  w ith  num erous, random ly o r ie n te d ,  com-



28

p re s s io n  f o ld s ,

Calam ospora sp . A i s  a r a r e  spore and was n o t e n co u n te red  

in  th e  assem blage  c o u n ts .

F ig u red  specim en : S lid e  No. OPC 905G -8-2, Coal C ounty,

Oklahoma.

In f ra tu rm a  A p ic u la t i  (B ennie  and K id sto n , 1886)Potonie* 

and Kremp, 1955

Genus GRANULAHSPORITES (Ib rah im , 1933)

emend. S . ,  W. , and B ., 1944

Type S p e c ie s :  G r a n u la t i s p o r i t e s  q ra n u la tu s  Ib rah im , 1933

1933 G r a n u la t i - s p o r i t e s  q ra n u la tu s  Ib ra h im , Sporenforraen
d es  A e g irh o r iz o n ts  des R u h r-R ev ie rs , W ürzburg. 
D i s s e r t . , p. 22, p i .  5, f i g .  51.

GRANULATISPORITES GRANULARIS K osanke, 1950

P la te  1 , f ig u r e  14

1950 G ra n u la t i -  s p o r i t e s  g ra n u la r  i s  K osanke, 1 1 1 . G eol.
S u rv ey , B u ll .  74, p. 22, p i .  3, f i g .  2.

T h is form  i s  r a r e  in  th e  M cA lester c o a ls  h av in g  been found

o n ly  in  l e v e l  OPC 906D, w here th r e e  specim ens (1 .5  p e rc e n t)  w ere

coun ted .

G r a n u la t i s p o r i t e s  q r a n u la r i s  has been  re p o r te d  from  Des 

Moines s t r a t a  in  I l l i n o i s ,  Iow a, and Oklahoma.

F ig u red  spec im en : S lid e  No. OPC 906C -1-6 , C oal C ounty, 

Oklahoma,

GRANULATISPORITES VERRUCOSUS (W ilson and Coe, 1940)

S. , W. , and B. , 1944 

P la te  1 , f ig u r e s  10, 11
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1940 T r i q u i t r i r e s  v e rru c o su s  W ilson and Coe, Amer. Mid
la n d  N a t u r a l i s t ,  v o ] , 23, p. 185, p i .  1 , f i g .  10.

1944 G r a n u la t i - s p o r i t e s  v e rru c o su s  (W ilson and Coe) S . ,
W. , and B . , 111, G eol. Survey, R ept. In v . 91, p. 33.

G r a n u la t i s p o r i t e s  v e rru c o su s  i s  s p o r a d ic a l ly  d i s t r i b u t e d  

th ro u g h o u t th e  o u tc ro p  a re a  b u t i s  s l i g h t l y  more p re v a le n t  in  th e  

low er o n e - th ird  o f th e  c o a l seams. Maximum o ccu rren ce  i s  from  th e  

Coal County l o c a l i t y  w here, in  OPC 905D, i t  re a c h e s  5 ,0  p e rc e n t  of 

th e  assem blage co u n t.

T h is f o s s i l  s p e c ie s  h as  been re p o r te d  on ly  from  th e  Des M oines 

s t r a t a  of th e  M id -C o n tin en t.

F ig u red  sp ec im en s: S l id e s  No. OPC 907B -3-7 , L a tim er C ounty,

and OPC 993B -4-3, P i t t s b u r g  C ounty, Oklahoma.

Genus CYCLOGRANISPORITES P o to n ie  and Kremp, 1955

Type S p e c ie s :  C y c lo g ra n is p o r i te s  le o p o ld i  (Kremp, 1952) P o to n ie
and Kremp, 1955

1952 G r a n u la t i s p o r i t e s  le o p o ld i  Kremp, T ro isièm e  Congres
de S t r a t i g r a p h ie  C a rb o n ifè re , v o l .  1 , p. 348, p l .
15b , f i g s .  15-16 .

1955 C y c lo g ra n is p o r i te s  le o p o ld i  (Kremp) P o to n ie  and
Kremp, Geol. L a n d e sa n s ta lte n  B u n d esrep u b lik  
D eu tsc h la n d , G eol. J a h r b . , v o l. 69, p. 126, p l .  20, 
f i g .  103 11 .

CYCLOGRANISPORITES SP. A 

P la te  2, f ig u r e  1

S pores r a d i a l ,  t r i l e t e ;  s p h e r i c a l ,  ex cep t when accom panied 

by fo ld in g ;  o v e r a l l  d im en sio n s  76.5  by 53 .5  m icrons ; t r i l e t e  s im p le , 

s t r a i g h t ,  w ith  w e l l - d e f in e d ,  r a i s e d  l a b r a ,  t r i l e t e  t h r e e - f o u r t h s  to  

s e v e n -e ig h ts  of sp o re  r a d iu s ;  e x in e  f i n e l y  g r a n u la te ,  g ran a  l e s s  

th a n  1 .5  m icrons in  h e ig h t ,  g e n e r a l ly  a b o u t 1 .0  m icron , g ra n a  n o t
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d e n se ly  s e t ,  l e s s  th a n  30 p e rc e n t of s u r fa c e  a re a .

This new s p e c ie s  d i f f e r s  from C, l a s i u s  (W altz) P la y fo rd  in  

t h a t  th e  t r i l e t e  mark i s  much lo n g e r  and p o s se s se s  w e ll-d e v e lo p e d  

l a b r a ,  and th e  g rana  a r e  n o t so dense .

This r a r e  s p e c ie s  was observed  on ly  in  th e  s e a t  e a r th  o f th e  

C oal County l o c a l i t y ,  OPC 906A.

F igu red  specim en : S l id e  No. OPC 906A -6-1, C oal County,

Oklahoma.

CYCLOGRANISPORITES SP. B 

P la te  2 , f ig u r e  2 

Spores r a d i a l ,  t r i l e t e ;  s p h e r ic a l ,  o r n e a r ly  s o , in  o u t l in e ,  

w ith  numerous random ly o r ie n te d  f o ld s ;  o v e r a l l  d im en sio n s  71.4  by 

7 1 .4  m ic ro n s ; t r i l e t e  d i s t i n c t ,  s t r a i g h t ,  w ith  s l i g h t l y  developed  

l i p s ,  ra y s  22 .0  to  3 0 .0  m icrons lo n g ; sp o re  s u r fa c e  c h a r a c te r iz e d  

by numerous f i n e  to  medium g r a n u la t io n s ,  l e s s  th a n  0 .5  m icrons in  

h e ig h t ;  sp o re  w a ll  t h i n ,  l e s s  t h a t  2 .0  m icrons.

This form  d i f f e r s  from  C y c lo g ra n is p o r i te s  sp . A in  hav ing  

s m a l le r  g ran a . I t  i s  r a r e  in  th e  M cA lester c o a ls .  Specim ens were

o bserv ed  in  l e v e l s  OPC 905B and OPC 907D.

F igu red  spec im en : S lid e  No. OPC 905B -5-9, C oal County,

Oklahoma.

Genus CONVERRUCOSISPORITES P o to n ie  and Kremp, 1955

Type S p e c ie s :  C o n v e r ru c o s is p o r i te s  t r i q u e t r u s  ( Ib ra h im , 1933)
P o to n ie  and Kremp, 1955

1933 V e r r u c o s i - s p o r i te s  t r i q u e t r u s  Ib rah im , Sporenforraen
des  A e g irh o r iz o n ts  d es  R u h r-R e v ie rs , W urzburg. 
D i s s e r t . , p. 26, p i .  7, f i g .  61.
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1944 G r a n u la t i - s p o r i t e s  t r i q u e t r u s  (Ib ra h im ) S. , W, , and
B . , 111, Geol. S urvey , R ept. In v . 91, p. 33.

1955 C o n v e r ru c o s is p o r i te s  t r i q u e t r u s  (Ib rah im ) P o to n ie
and Kremp, Geol. L a n d e sa n s ta lte n  B u ndesrepub lik  
D e u tsc h la n d , Geol. J a h r b . , v o l. 69, p. 137.

CONVERRUCOSISPORITES SULCATUS (W ilson and Kosanke, 1944)

P o to n ie  and Kremp, 1955 

P la te  2 , f ig u r e  7

1944 P u n c t a t i - s p o r i t e s  s u lc a tu s  W ilson and Kosanke, lowa
Acad. S c i . , P r o c . , v o l. 51, p. 331, f ig .  4 .

1955 C o n v e r ru c o s is p o r i te s  s u lc a tu s  (W ilson and Kosanke)
P o to n ie  and Kremp, P a la e o n to g ra p h ic a , Abt. B, v o l .
9 8 , p. 54.

T h is  d i s t i n c t i v e  s p e c ie s  of C o n v e r ru c o s is p o r ite s  i s  p re s e n t  

a t  a l l  sam ple l o c a l i t i e s  and was n o ted  in  23 s e p a ra te  l e v e l s .  I t  

re a c h e s  a  maximum of 5 .0  p e rc e n t in  OPC 907E. In  g e n e ra l  i t  de

c r e a s e s  in  number tow ard  th e  to p  of th e  c o a l  seams.

C o n v e r ru c o s is p o r i te s  s u lc a tu s  has been  found in  D esm oinesian 

and M isso u ria n  c o a ls  o f I l l i n o i s  and i s  w id e ly  d i s t r i b u t e d  in  th e  

D esm oinesian  o f I n d ia n a ,  Iow a, and Oklahoma.

F ig u red  specim en : S lid e  No. OPC 907E -1-7 , L a tim er County, 

Oklahoma.

CONVERRUCOSISPORITES SP. A 

P la te  2, f ig u r e  8

S pores r a d i a l ,  t r i l e t e ;  sp o re s  s p h e r ic a l ,  b u t  f r e q u e n t ly  

m isshapen due t o  f l a t t e n i n g ;  o v e r a l l  d im en sio n s  58 .7  by 51 .0  m icrons ; 

t r i l e t e  may be p a r t i a l l y  obscured  by o rn a m e n ta tio n , ra y s  1 5 .0  to  2 0 .0  

m icrons in  l e n g t h ; an as to m asin g  v e rm ic u la e , s t r o n g ly  co n v o lu ted .
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c o v e r e n t i r e  s u rfa c e  o f sp o re ; v e rm ic u la e  2 .5  to  5 .0  m icrons in  

w id th , 1 .5  to  3 .0  m icrons in  h e ig h t ;  in te r v e r m ic u la te  a re a s  ap p ea r 

l a e v ig a te .

C o n v e r ru c o s is p o r ite s  sp. A, a lth o u g h  q u i te  r a r e ,  was n o ted  

in  a l l  s e c t io n s  but OPC 908. I t s  maximum o ccu rren ce  i s  1 ,5  p e rc e n t  

in  l e v e l s  OPC 907D and OPC 993C.

F ig u red  specim en: S lid e  No. OPC 905F -4 -1 , Coal C ounty,

Oklahoma.

Type S p e c ie s :

1932

1933

1944

1950

1955

Genus VERRUCOSISPORITES (Ib ra h im , 1933)

emend. P o to n ie  and Kremp, 1955

V e rru c o s is p o r i te s  v e rru c o su s  (Ib rah im , 1932) 
Ib rah im , 1933

S p o ro n ite s  v e rru c o su s  Ib ra h im , i n  P o to n ie , Ib ra h im , 
and Loose, Neues J a h rb . f u r  M in é ra lo g ie , G eo lo g ie , 
und P a la o n to lo g ie , B e i l .-B a n d , v o l .  67, Abt. B, 
p. 448 , p i .  15, f i g .  17.

V e rru c o s i- s p o r i t e s  v e r ru c o su s  (Ib rah im ) Ib rah im , 
Sporenform en des A e g irh o r iz o n ts  des  R u h r-R e v ie rs , 
Wurzburg. D is s e r t .  , p. -2 5 , p i .  2 , f ig .  17.

P u n c ta t i - s p o r i t e s  v e r ru c o su s  (Ib rah im ) S . , W. , and
B ., 111 . G eol. S urvey , R ept. In v . 91, p. 32.

V errucoso- s p o r i t e s  v e r ru c o su s  (Ib rah im ) Knox, B ot. 
Soc. E d inburgh , T rans. , v o l .  35, p. 319, p i .  17, 
f ig .  230.

V e r ru c o s is p o r i te s  v e r ru c o su s  (Ib rah im ) P o to n ie  and 
Kremp, Geol. L a n d e sa n s ta lte n  B u n d esrep u b lik  
D eu tsch lan d , Geol. J a h r b . , v o l .  59, p. 137.

VERRUCOSISPORITES SP. A 

P la te  2, f ig u r e  3 

S p o res  r a d i a l ,  t r i l e t e ;  s p h e r i c a l  to  o v a l;  t r i l e t e  r a r e l y  

obscu red  by o rn am en ta tio n , in d iv id u a l  r a y s  re a c h  e q u a to r ;  o v e r a l l
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dim ensions 53 .6  by 4 0 ,8  m ic ro n s ; sp o re  body covered  w ith  i r r e g u l a r ,  

somewhat rounded p r o je c t io n s ,  1 .0  to  1 .5  m icrons in  h e ig h t and 2 .0  

to  2 .5  m icrons in  d ia m e te r .

Only two specim ens o f t h i s  form  were seen  in  the  assem blage  

c o u n ts  from OPC 906G, S e v e ra l  o th e r  specim ens were seen i n  th e  p re 

lim in a ry  scan n in g .

F ig u red  specim en: S lid e  No. OPC 906G -1-8, C oal C ounty,

Oklahoma.

Genus CYCLOBACULISPORITES B hardw aj, 1956

Type S p e c ie s : C y c lo b a c u l is p o r i te s  q ra n d iv e rru c o su s  (K osanke, 1943)
B hardw aj, 1956

1943 P u n c ta t i - s p o r i t e s  g ra n d iv e rru c o su s  Kosanke, Amer.
M idland N a t u r a l i s t ,  v o l . 29, p. 127-128, p i .  3, 
f ig .  4.

1956 C y c lo b a c u l is p o r i te s  q rran d iv e rru co su s  (Kosanke)
B hardw aj, P a la e o b o ta n is t ,  v o l. 4 , p. 123-125, p i .
1 , f i g .  1.

CYCLOBACULISPORITES GRANDIVERRUCOSUS (K osanke, 1943)

B hardw aj, 1956 

P la te  2 , f ig u r e  4 

T his s p e c ie s  i s  r a r e  in  th e  exam ined s e c t io n s  but was n o ted  

in  a l l  f iv e  o f  th e  s e c t io n s .  I t  re a c h e s  a maximum o ccu rren ce  in  

l e v e l  OPC 908E of 3. 0 p e rc e n t  o f th e  r e l a t i v e  assem blage c o u n t.

Only two p re v io u s  o c c u rre n c e s  o f t h i s  s p e c ie s  have been r e 

p o r te d ,  from th e  P i t t s b u r g h  c o a l  (D esm oinesian) o f Ohio and from  th e  

M in e ra l c o a l (D esm oinesian ) o f  Oklahoma and K ansas.

F ig u red  specim en : S lid e  No. OPC 906B -2-6, C oal County,

Oklahoma.
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CYCLOBACULISPORITES SP. A 

P la te  2, f ig u r e  5

Spores r a d i a l ,  t r i l e t e ;  c i r c u l a r  to  o v a l in  sh ap e ; o v e r a l l  

d im ensions 57 .0  by 70 ,0  m ic ro n s; t r i l e t e  d i s t i n c t ,  8 .0  to  1 8 .0  m i

c ro n s  in  le n g th ,  s l i g h t l y  obscured  by b a c u la e  which a re  t h i c k ly  s e t ;  

b acu lae  0 .5  to  2 .5  m icrons in  w id th , a v e rag in g  ab o u t 2 .0  m icrons ; 

in te r b a c u la r  a r e a s  m easure from  0 .5  to  2 .0  m icrons and a r e  uneven ly  

sp aced ; p e r ip h e ry  d is p la y s  50 to  70 b a c u la e ;  one o r two m inor fo ld s  

no ted  on s e v e ra l  specim ens.

This form  d i f f e r s  from  C. g ra n d iv e r ru e osu s (K osanke) B hard

wa j  in  b e in g  somewhat s m a lle r  and h av in g  few er, and l e s s  e v en ly  

spaced , b a c u la e . The b a cu la e  on C. sp . A a re  c o n s id e ra b ly  s m a lle r  

and upon o cca s io n  two b a c u la e  ap p ea r to  fu s e .  The t r i l e t e  mark on

C. g ra n d iv e r ru e o su s i s  much lo n g e r  th a n  any found in  th e  M cA lester 

form s.

S e v e ra l specim ens o f t h i s  s p e c ie s  were n o ted  d u r in g  p re l im 

in a ry  phases of t h i s  s tu d y  b u t none was en co u n te red  in  th e  assem 

b la g e  c o u n ts .

F ig u red  spec im en : S l id e  No. OPC 905G -4-1, C oal C ounty ,

Oklahoma.

Genus LOPHOTRILETES Naumova, 1937

emend. P o to n ie  and Kremp, 1955

Type S p e c ie s :  L o p h o t r i le te s  g ib b o su s  (Ib ra h im , 1933) P o to n ie  and
Kremp, 1955

1933 V e r r u c o s i - s p o r i te s  g ib b o su s  Ib ra h im , Sporenform en 
d e s  A e g irh o r iz o n ts  des  R u h r-R e v ie rs , W ürzburg. 
D i s s e r t . , p. 25, p i .  5, f i g .  49.



35

1944 G r a n u la t i - s p o r i t e s  g ibbosus (Ib ra h im ) S. , W., and
B , , 11 1 . G eol. S urvey , R ept. In v . 91 , p. 33.

1955 L o p h o t r i le te s  g ib b o su s  (Ib rah im ) P o to n ie  and Kremp,
G eol. L a n d e sa n s ta lte n  B u n d esrep u b lik  D eu tsch lan d , 
G eol. J a h r b . ,  v o l . 59, p. 129-130 , p l .  20 , f i g .  94 

2 .

LOPHOTRILETES c f .  L. GIBBOSUS (Ib ra h im , 1933)

P o to n ie  and Kremp, 1955 

P la te  2 , f ig u r e  9

S ix  specim ens s t ro n g ly  re sem b lin g  L. g ib b o su s  were encoun

te r e d  in  th e  assem blage  c o u n ts . These were found in  l e v e l s  OPC 

907C, OPC 907F, OPC 908G, and OPC 967C. The s p e c ie s  was n o t o b se rv 

ed in  s e c t io n s  OPC 906 and OPC 993. These two s e c t io n s  a re  th e  two 

so u th ern m o st l o c a l i t i e s  c o l le c te d  f o r  t h i s  s tu d y .

L o p h o t r i le te s  g ib b o su s  h as  been re p o r te d  from  D esm oinesian 

and M isso u ria n  c o a ls  o f I l l i n o i s  and from D esm oinesian  s t r a t a  of 

Iowa and Oklahoma. I t  h a s  a l s o  been re p o r te d  from  th e  W estphalian  

o f w e s te rn  Europe and from  th e  Lower Perm ian of th e  Angara B asin  in  

S ib e r i a ,

F ig u red  sp ec im en : S l id e  No. OPC 908B -3-1, L a tim er County,

Oklahoma.

LOPHOTRILETES MICROSAETOSUS (L oose, 1932)

P o to n ie  and Kremp, 1955

P la te  1 , f ig u r e s  12, 13

1932 S p o ro n ite s  m ic ro sa e to su s  Loose, i n  P o to n ie ,  Ib rah im , 
and Loose, Neues J a h rb . f ii r  M in é ra lo g ie , G eo lo g ie , 
und P a la o n to lo g ie ,  B e il.-B a n d , v o l .  67, A bt. B ,, p . 
4 5 0 , p i .  18 , f i g .  40.

1933 S e to s i - s p o r i t e s  m ic ro sae to su s  (L oose) Ib rah im ,
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S p o ren formen des A e g irh o r iz o n ts  des R u h r-R e v ie rs , 
W ürzburg. D is s e r t .  , p. 26.

1944 G ra n u la t i - s p o r i t e s  m ic ro sae to su s  (L oose) S . ,  W., and
B . , 111 . G eol. S urvey , R ept. In v . 91 , p. 33.

1955 L o p h o t r i le te s  m ic ro sae to su s  (L oose) P o to n ie  and
Kremp, P a la e o n to g ra p h ic a , Abt. B, v o l .  98 , p. 74-75, 
p l .  14, f i g s .  229-231.

L o p h o t r i le te s  m ic ro sa e to su s  o ccu rs  in  a l l  exam ined le v e l s

w ith  p e rc e n ta g e s  ra n g in g  from  1. 0 in  s e v e ra l  l e v e l s  t o  a maximum of

26 .0  in  OPC 905E.

I t  has been re p o r te d  from Des Moines s t r a t a  o f In d ia n a  and

Oklahoma. In  Europe i t  o ccu rs  from  Namurian A to  S rep h an ian  C,

Schemel (1950) re p o r te d  a sp e c ie s  from th e  Upper M is s is s ip p ia n  of

Utah th a t  may be c o n s p e c if ic  w ith  L. m ic ro s a e to s u s .

F ig u red  sp ec im en s: S lid e s  No. OPC 906C-1-7 and OPC 905B-5-1,

Coal County, Oklahoma.

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

Type S p e c ie s :  R a i s t r i c k i a  g ro v e n s is  S chopf, 1944, i n  S . ,  W., and
B . , 1944

1944 R a i s t r i c k i a  g ro v e n s is  Schopf, in  S . , W., and B . ,
111. G eol. Survey , R ept. In v . 91, p. 55, t e x t  
f i g .  3.

RAISTRICKIA ACULEOLATA W ilson and Kosanke, 1944

P la te  2 , f ig u r e s  12 , 14, 15, 17

1944 R a i s t r i c k i a  a c u le o la ta  W ilson and K osanke, Iowa Acad.
S c i . , P r o c . , v o l .  51, p. 331, f i g .  5.

R a i s t r i c k i a  a c u le o la ta  i s  r a r e  in  th e  M cA leste r c o a ls  and

re a ch e s  a maximum of 3 .5  p e rc e n t in  OPC 906G. I t  i s  p re s e n t  in  a l l

f iv e  s e c t io n s  b u t o ccu rs  in  only  15 of th e  38 f o s s i l i f e r o u s  l e v e l s .
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where i t  v a r i e s  from ab o u t 1 .0  to  2 .0  p e rc e n t  o f th e  assem blage 

c o u n ts .

I t  i s  w id e ly  d i s t r i b u t e d  in  D esm oinesian s t r a t a  o f th e  Mid- 

C o n tin e n t and one o ccu rren ce  has been n o ted  from th e  S tep h an ian  of 

Germany.

F ig u red  specim ens: S l id e s  No. OPC 906A -7-2, OPC 906D -6-1,

and OPC 905G -1-1, Coal County, Oklahoma.

RAISTRICKIA CROCEA Kosanke, 1950 

P la te  2 , f ig u r e  16

1950 R a i s t r i c k i a  c ro c ea  K osanke, 111 . G eol. S urvey , B u ll.
74, p. 47, p i .  11 , f i g .  6.

T his s p e c ie s  o f R a i s t r i c k ia  i s  r a r e  in  th e  examined l e v e l s  

re a c h in g  a maximum of 1 .5  p e rc e n t in  OPC 907G.

The p re s e n t  known d i s t r i b u t i o n  o f t h i s  s p e c ie s  i s  from Des 

Moines age c o a ls  of I l l i n o i s  and Oklahoma.

F ig u red  specim en: S lid e  No. OPC 906A -7-6, C oal County,

Oklahoma.

RAISTRICKIA IMBRICATA Kosanke, 1950 

P la te  2 , f ig u r e  18

1950 R a i s t r i c k i a  im b r ic a ta  Kosanke, 111 . G eol. S urvey ,
B u ll .  74, p. 47 , p i .  11, f i g .  8.

In  th e  M cA lester c o a ls  R. im b r ic a ta  i s  th e  dom inant 

r a i s t r i c k i a n  form  b u t i t s  d i s t r i b u t i o n a l  p a t te r n  in d i c a t e s  no 

d i s c e r n ib l e  e c o lo g ic a l  t r e n d . I t  o ccu rs  in  23 l e v e l s ,  r e p r e s e n t in g  

a l l  f iv e  sam ple l o c a l i t i e s ,  and re a c h e s  3 .5  p e rc e n t in  OPC 908H.

T his s p e c ie s  h as  an i d e n t i c a l  d i s t r i b u t i o n a l  p a t t e r n  w ith
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R. a c u le o l a t a , i .  e . , D esm oinesian  o f M id -C o n tin en t.

F ig u red  specim en : S l id e  No. OPC 907D -2-4, L a tim er C ounty,

Oklahoma.

RAISTRICKIA PILOSA K osanke, 1950 

P la t e  2 , f ig u r e  13

1950 R a i s t r i c k i a  p i lo s a  K osanke, 111 . G eol. S u rvey , B u ll. 
74, p. 48 , p i .  11, f i g .  4 .

T h is  s p e c ie s  i s  e x c e e d in g ly  r a r e  and was n o t e n co u n te red  in  

th e  assem blage c o u n ts .

R a i s t r i c k i a  p i lo s a  h a s  been r e p o r te d  from  D esm oinesian  c o a ls

o f I l l i n o i s  and Oklahoma. One r e p o r t ,  by W iggins (1 9 5 2 ), from  th e

Goddard F orm ation  (M is s is s ip p ia n )  o f Oklahoma i s  somewhat d o u b tfu l .

F ig u red  specim en : S l id e  No. OPC 906A -3-3 , C oal C ounty,

Oklahoma.

In f ra tu rm a  M uronati P o to n ie  and Kremp, 1955 

Genus CONVOLUlffepORA H. , S . , and M?, 1955 

Type S p e c ie s :  C o n v o lu tisp o ra  f l o r i d a  H ., S . ,  and M ., 1955

1955 C o n v o lu tisp o ra  f l o r i d a  H ., S . ,  and M ., 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 -6 .

CONVOLUTISPORA FLORIDA H ., S . ,  and M ., 1955 

P la te  2 , f ig u r e  6

T his s p e c ie s  was n o ted  from  fo u r  o f th e  f iv e  f o s s i l i f e r o u s  

l o c a l i t i e s  and i s  m iss in g  from  OPC 967. I t  re a c h e s  a maximum of 2 .5  

p e rc e n t in  l e v e l  OPC 993C.

C o n v o lu tisp o ra  f l o r i d a  was d e sc r ib e d  from th e  H a rd in sb u rg  

Form ation (C h e s te r  S e r i e s ,  M is s is s ip p ia n )  of Kentucky and h as  s in c e

* fo r  H o ffm e is te r , S ta p l in ,  and M a llo y ,1955
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been  found in  s e v e r a l  Des Moines age c o a ls  o f Oklahoma. I t  has n o t 

been  re p o r te d  from Europe.

F igured  specim en: S lid e  No. OPC 906A -1-18, Coal County,

Oklahoma.

Genus RETICULAIISPORITES ( Ib ra h im , 1932)

emend. S . , W., and B . , 1944

Type S p e c ie s :  R e t i c u l a t i s p o r i t e s  r e t i c u l a t u s  (Ib ra h im , 1932)
Ib rah im , 1933

1932 S p o ro n ite s  r e t i c u l a t u s  Ib rah im , in  P o to n ie , Ib rah im , 
and Loose, Neues J a h r b .  fu r  M in é ra lo g ie , G eo lo g ie , 
und P a la o n to lo g ie , B e i l .-B a n d , v o l. 57, A bt. B, p. 
447 , p i .  14 , f i g .  3.

1933 R e t i c u l a t i - s p o r i t e s  r e t i c u l a t u s  (Ib rah im ) Ib rah im , 
Sporenform en des A e g irh o r iz o n ts  d e s  R u h r-R e v ie rs , 
W ürzburg, D i s s e r t . , p . 33-34 , p i .  1 , f i g .  3.

RETICULATISPORITES SP. A 

P la te  2, f ig u r e s  10, 11 

Spores r a d i a l ,  t r i l e t e ;  s p h e r i c a l  to  s u b s p h e r ic a l  b e fo re  

co m p ress io n ; o v e r a l l  d im ensions 32 .5  by 27.5  m ic ro n s ; o u t l in e  sub- 

c i r c u l a r  t o  o v a l;  t r i l e t e  g e n e r a l ly  obscured  by an o rn am en ta tio n  of 

an asto m o sin g  r id g e s ,  2 .0  t o  2 .5  w ide and 1 .0  t o  1 .5  m icrons h ig h .

T his form re sem b les  Spore 34K o f  Knox (1948 , p. 5 , f i g .  40) 

w hich Knox (1950, p. 323) named R e t i c u l a t i - s p o r i t e s  a lv e o l a tu s . R. 

sp . A may be d is t in g u is h e d  from  th e  Knox s p e c ie s  by i t s  l e s s  m assive 

r i d g e s ,  o r r e t i c u l a t i o n s ,  and i t  i s  s l i g h t l y  l a r g e r  in  o v e r a l l  dim en

s io n s .

T his s p e c ie s  i s  r a r e  in  th e  M cA lester c o a l s ,  h av in g  been 

re c o rd e d  in  th e  assem blage c o u n ts  by s in g le  specim ens from  OPC 906B 

and OPC 907F.
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F ig u red  spec im ens: S l id e s  No. OPC 907F-2-2 and OPC 907B -2-7,

L atim er C ounty, Oklahoma.

Turma Z o nales  (B ennie and K id s to n , 1885) emend. P o to n ie , 1956 

Subturm a A u r i t o t r i l e t e s  P o to n ie  and Kremp, 1955

In f ra tu rm a  A u r ic u la t i  (S ch o p f, 1938) emend. P o to n ie , 1960 

Genus TRIQUITRITES W ilson and Coe, 1940 

Type S p e c ie s :  T r i q u i t r i t e s  a r c u la tu s  W ilson and Coe, 1940

1940 T r i q u i t r i t e s  a r c u la tu s  W ilson and Coe, Amer. M idland
N a t u r a l i s t ,  v o l .  23, p. 185, f i g .  8.

TRIQUITRITES BRANSONII W ilson and H o ffm e is te r , 1956 

P la te  3 , f ig u r e s  1 , 2

T r i q u i t r i t e s  b ra n s o n i i  i s  th e  most abundant r e p r e s e n ta t iv e  

of th e  genus found in  th e  M cA leste r c o a ls ,  h av ing  been observed from 

30 le v e l s  r e p r e s e n t in g  a l l  f iv e  s e c t io n s .  V e r t ic a l  d i s t r i b u t i o n  

w ith in  th e  seams i s  such t h a t  o n ly  a tenuous p a t t e r n  cou ld  be o b serv 

ed. In  s e c t io n  OPC 906 th e  u p p e r h a l f  o f the  seam has a g r e a te r  

abundance of T. b ra n s o n i i  th a n  th e  low er h a l f .  This p a t t e r n  may be

no ted  in  a l l  s e c t io n s  e x c e p t OPC 967 where th e  up p er h a l f  of th e  c o a l

has few er specim ens of T. b r a n s o n i i  th a n  th e  low er h a l f .

T h is s p e c ie s ,  f i r s t  re c o rd e d  from  th e  Croweburg c o a l  of 

Oklahoma by W ilson and H o ffm e is te r  (1 9 5 6 ), has been re p o r te d  from 

th e  P o t t s v i l l e  c o a ls  of In d ia n a  and i s  w idely  d i s t r i b u t e d  in  th e  

D esm oinesian c o a ls  o f Oklahoma. In  Europe i t  has  been re p o r te d  

from S aar c o a ls  of S te p h a n ia n  C ag e . Bhardwaj and V en k atach ala  (1961 

1962 ) r e p o r te d  a form t h a t  more n e a r ly  resem bled  T. b r a n s o n i i  th an  

any o th e r  known s p e c ie s  o f T r i q u i t r i t e s  from a Lower C arb o n ife ro u s
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sh a le  of S p itz b e rg e n . W iggins (1962) r e p o r te d  T. b ra n s o n i i  from th e  

Goddard Form ation  ( M is s is s ip p ia n )  of Oklahoma.

F igu red  sp ec im ens: S l id e s  No. OPC 9060-5-6  and OPC 906D -4-3,

Coal County, Oklahoma.

TRIQUITRITES CRASSUS K osanke, 1950 

P la te  3 , f ig u r e  3

1950 T r i q u i t r i t e s  c ra s s u s  K osanke, 1 1 1 . G eol. S urvey ,
B u ll ,  74, p. 38, p i .  8 , f i g .  6.

T r i q u i t r i t e s  c r a s s u s  i s  r a r e  i n  th e  M cA lester c o a ls  be ing

re p re se n te d  in  th e  assem blage  s tu d y  by f iv e  specim ens which occur 

in  OPC 907 and OPC 993. I t s  maximum o c c u rre n c e  does n o t exceed  1 .0

p e rc e n t in  any one l e v e l .

T h is  s p e c ie s  i s  w id e ly  d i s t r i b u t e d  in  c o a ls  o f D esm oinesian  

age in  Oklahoma and was o r i g i n a l l y  r e p o r te d  from  c o a ls  of D es

m oinesian  and M isso u ria n  age in  I l l i n o i s .

F igured  specim en: S l id e  No. OPC 907G -4-2, L a tim er County,

Oklahoma.

TRIQUITRITES EXIGUUS W ilson and Kosanke, 1944 

P la te  3 , f ig u r e s  4 ,  5

1944 T r i q u i t r i t e s  ex ig u u s  W ilson and Kosanke, Iowa. Acad.
S c i . , P r o c . , v o l .  51, p . 332, f i g .  2.

T his s p e c ie s ,  f i r s t  r e p o r te d  by W ilson and Kosanke in  1944, 

from  Des Moines s t r a t a  of Iowa o c cu rs  o n ly  in  th e  s e a t  e a r th  (OPC 

906A) of th e  C oal County l o c a l i t y  where i t  re a c h e s  1 .5  p e rc e n t  of 

th e  t o t a l  assem blage  co u n t f o r  t h a t  l e v e l .

T r i q u i t r i t e s  ex ig u u s  i s  w ide ly  d i s t r i b u t e d  in  c o a ls  of Des

m o inesian  age in  I l l i n o i s ,  Iow a, In d ia n a , and Oklahoma. I t  has been
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re p o r te d  from  c o a ls  o f Lower W estp h a lian  D and S tep h an ian  C age in  

w e ste rn  Germany.

F ig u red  sp ec im en s: S l id e s  No. OPC 906A-1-9 and OPC 906A -6-2,

C oal C ounty, Oklahoma.

TRIQUITRITES PRAETEXTUS W ilson and H o ffm e is te r , 1956

P la te  3 , f ig u r e  5

1956 T r i q u i t r i t e s  p r a e te x tu s  Wilson and H o ffm e is te r , O kla.
G eol. S u rv ey , C irc , 32, p. 25 -26 , p i .  3, f i g s .  15 -16 .

T h is  form was n o t found in  th e  two so u th ern m o st c o a l  s e c t io n s ,  

OPC 906 and OPC 993. I n  th e  th r e e  o th e r  s e c tio n s  i t  i s  s p o r a d ic a l ly  

d i s t r i b u t e d  w ith in  th e  seams and re a c h e s  1.5 p e rc e n t maximum o c c u r

re n c e  in  l e v e l  OPC 907B.

T r i q u i t r i t e s  p r a e te x tu s  h as  been re p o rte d  on ly  from  D es- 

m o in esian  c o a ls  of Oklahoma.

F ig u red  specim en : S l id e  No. OPC 907B-3-4, L atim er C ounty,

Oklahoma.

TRIQUITRITES PROTENSUS Kosanke, 1950 

P la te  3 , f ig u r e  7

1950 T r i q u i t r i t e s  p ro te n s u s  Kosanke, 111 . G eol. S u rvey , 
B u ll .  74, p. 40 , p i .  8 , f ig .  2.

T r i q u i t r i t e s  p ro te n s u s  i s  r a r e  in  the  exam ined m a te r i a l ,  

b e in g  observed  in  11 l e v e l s  from  fo u r  s e c tio n s  (m iss in g  from OPC 

9 9 3 ). G e n e ra lly  t h i s  form  i s  c o n fin e d  to  the  lo w er h a l f  of th e  

s e c t io n  b u t i n  OPC 957K i t  re a c h e s  a  maximum of 2. 5 p e rc e n t .

T his s p e c ie s  h a s  been  re p o r te d  from D esm oinesain  s t r a t a  o f 

I l l i n o i s ,  Iow a, and Oklahoma.
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F ig u red  specim en : S lid e  No. OPC 906E -3-2, C oal C ounty,

Oklahoma.

TRIQUITRITES SP, A 

P la te  3 , f ig u r e  8 

S pores r a d i a l ,  t r i l e t e ;  ro u n d ly  t r i a n g u la r  in  o u t l i n e ,  i n t e r -  

r a d i a l  m arg ins s l i g h t l y  convex; o v e r a l l  d im ensions 5 8 .7  by 53 .4  

m ic ro n s ; t r i l e t e  d i s t i n c t ,  ra y s  20 .0  to  25 .0  m icrons lo n g , l i p s  th in ,  

s l i g h t l y  r a i s e d ,  two ra y s  a lm o st p e rp e n d ic u la r  to  th e  t h i r d  r a y ;  

a rc u a te  th ic k e n in g s  a t  a p ic e s  and o r ig in a t in g  on p ro x im al s u r f a c e ,  

th ic k e n in g s  m easure 1 2 .8  m icrons wide and 17 .8  m icrons lo n g ; sp o re  

c o a t f i n e l y  g ra n u la r .

T r i q u i t r i t e s  sp , A i s  r a r e  bu t was observed  in  a l l  examined 

s e c t io n s .  I t  re a c h e s  a maximum o f 2 .0  p e rc e n t in  l e v e l  OPC 9061.

F ig u red  specim en : S lid e  No. OPC 908D -1-3, L a tim e r County,

Oklahoma.

TRIQUITRITES SP. B 

P la te  3, f ig u r e  9 

S po res r a d i a l ,  t r i l e t e ;  ro u n d ly  t r i a n g u la r  in  o u t l i n e ;  i n t e r -  

r a d i a l  m arg ins a lm o st s t r a i g h t ;  o v e r a l l  d im ensions 3 8 .3  by 33 .2  

m ic ro n s; t r i l e t e  d i s t i n c t ,  open, 1 .0  to  2 ,5  m icrons w id e , ra y s  re a c h  

a lm o st t o  e q u a to r  o f sp o re  body; a rc u a te  a re a s  n o t th ic k e n e d  and a re  

much l i g h t e r  in  c o lo r  th a n  spo re  body; sp o re  w a ll  l a e v i g a t e .

T r i q u i t r i t e s  sp . B i s  a lm o s t i d e n t i c a l  to  T. b r a n s o n i i  e x ce p t 

t h a t  in  th e  M cA lester form s th e re  i s  no a rc u a te  th ic k e n in g . A ll  

o th e r  p a ra m e te rs  ap p ea r to  be e q u a l .  T h is form  was observ ed  in  a l l
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examined s e c t io n s  and i t s  maximum o ccu rren ce  i s  1. 5 p e rc e n t in  

l e v e l  OPC 906H.

F ig u red  specim en ; S l id e  No. OPC 906C -2-4, Coal County, 

Oklahoma.

TRIQUITRITES SP, C 

P la te  3 , f ig u r e  10

S pores r a d i a l ,  t r i l e t e ;  s u b tr ia n g u la r  in  o u t l in e ;  o v e r a l l  

d im ensions 4 0 .8  by 38 .3  m ic ro n s; i n t e r r a d i a l  m argins s t ro n g ly  con

cave w ith  l a r g e  c u s h io n - l ik e  th ic k e n in g s  a t  th e  a p ic e s ,  th ic k e n 

in g s  a p p ea r to  o r ig i n a te  b o th  p ro x im a lly  and d i s t a l l y  and m easure 

10 .2  m icrons lo n g  and 17 .8  m icrons w ide; t r i l e t e  d i s t i n c t ,  s t r a i g h t ,  

re a c h in g  a lm o s t to  a r c u a te  th ic k e n in g s ;  spo re  w a ll  l a e v ig a te .

T r i q u i t r i t e s  sp , C i s  u n lik e  any known s p e c ie s  o f T r i q u i t r i t e s  

and a lth o u g h  r a r e  in  th e  M cA lester c o a ls  was observed  in  19 of th e  

38 f o s s i l i f e r o u s  l e v e l s  r e p r e s e n t in g  a l l  f iv e  s e c t io n s .  In  l e v e l  

OPC 9051 i t  c o n s t i t u t e s  3 .5  p e rc e n t  of th e  r e l a t i v e  sp o re  and 

p o l le n  f l o r a .

F ig u red  spec im en : S lid e  No. OPC 9 0 61-1 -1 , Coal County,

Oklahoma.

Genus MUROSPORA Som ers, 1952 

Type S p e c ie s :  M urospora k o s a n k e i , Som ers, 1952

1952 M urospora k o san k e i Som ers, Nova S c o tia  R esearch
F o u n d a tio n , H a l if a x ,  N. S . , Canada, p. 21, f i g ,  13A.

MUROSPORA SP. A 

P la te  3, f ig u r e  11
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S pores r a d i a l ,  t r i l e t e ;  ro u n d ly  t r i a n g u l a r  in  o u t l in e ;  o v e r

a l l  d im en sio n s  3 5 .7  by 3 0 ,6  m ic ro n s; t r i l e t e  d i s t i n c t ,  a lm o st 

s t r a i g h t ,  re a c h in g  tw o - th i rd s  d is ta n c e  to  e q u a to r ;  e q u a to r i a l  a re a s  

w ith  numerous b lu n t  p r o je c t io n s ,  1 .5  to  3 .0  m icrons h ig h  and 2 .0  to

4 .0  m icrons w ide, p r o je c t io n s  g iv e  e q u a to r  a co n v o lu te d  ap p ea ran ce ; 

sp o re  w a ll l a e v ig a te .

M urospora sp . A i s  r a r e  in  th e  examined m a te r ia l  and on ly  

one specim en, from  th e  L atim er County l o c a l i t y  (OPC 9 0 8 ), was seen .

F ig u red  sp ec im en : S lid e  No. OPC 9 0 8 1 -5 -1 , L a tim er County,

Oklahoma.

Subturma Z o n o t r i l e t e s  W altz , 1935

In f ra tu rm a  C in g u la t i  P o to n ie  and K lau s, 1954 

Genus DENSOSPORITES B e rry , 1937 

emend. S . , W., and B . , 1944 

Type S p e c ie s :  D e n so sp o r ite s  c o v e n s is  B e rry , 1937

1937 Denso- s p o r i t e s  c o v e n s is  B e rry , Amer. M idland N atu 
r a l i s t ,  v o l .  18, p. 157, f i g .  11.

DENSOSPORITES c f .  D. COVENSIS B e rry , 1937 

P la te  3 , f ig u r e s  1 2 , 13

D e n so s p o r ite s  c f .  D. c o v e n s is  i s  r a r e  in  th e  M cA lester c o a ls .  

Tw enty-one specim ens w ere observed  from  th e  th r e e  l o c a l i t i e s  OPC 906, 

OPC 908, and OPC 993, I n  l e v e l  OPC 993B i t  re a c h e s  a  maximum of 3 .5  

p e rc e n t  o f th e  assem blage  c o u n ts .

F ig u red  sp ec im en s: S l id e s  No. OPC 906B-4-8 and OPC 9061-1-3 ,

C oal C ounty , Oklahoma,
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Genus LYCOSPORA S ., W., and 3 . , 1944

Type S p e c ie s :  Lycospora m ic ro p a p i l la ta  (W ilson 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 ic ro p a p il la tu s  W ilson and Coe,
Amer, M idland N a t u r a l i s t ,  v o l .  23 , p. 184, p i .  1 , 
f i g .  5.

1944 Lycospora m ic ro p a p illa  ta  (W ilson and Coe) S . , W. ,
and B . , 111 . Geol. S u rv ey , R ep t. I n v . , p. 54.

LYCOSPORA BREVIJUGA Kosanke, 1950 

P la te  3, f ig u r e s ,  14, 15, 15

1950 Lycospora b re v iju q a  Kosanke, 1 1 1 . G eol. S u rvey ,
B u ll .  74, p. 44 , p i. 10, f i g .  5.

L ycospora  b re v i ju g a  was the most abundan t sp ec ie s  n o te d  in  

th e  assem blage  c o u n ts . I n  s e c tio n s  OPC 906 and OPC 907 i t  i s  th e  

dom inan t form in  th e  b a s a l  o n e - th ird  o f th e  c o a l ,  d e c re a s in g  in  num

b e r  a t  m id -s e c t io n  and in c r e a s in g  a g a in  i n  th e  to p  o n e - th ird  o f th e  

seam. I t  co m p rises  50 .0  p e rc e n t  of th e  t o t a l  p a ly n o lo g ic a l  f l o r a  

in  l e v e l  OPC 906B; l e v e l  OPC 906E has  d e c re a se d  to  4 .5  p e r c e n t ,  and 

in  th e  topm ost sample i t  h a s  in c re a se d  to  25 .0  p e rc e n t .  In  OPC 967 

th e .h ig h e s t  c o u n t i s  a g a in  in  th e  b a s a l  o n e - th i r d  b u t th e  assem blage 

c o u n ts  d im in ish  s t e a d i l y  from  le v e l  A (3 3 .5  p e rc e n t)  to  l e v e l  J  (1 .0  

p e r c e n t ) .  The two topm ost c o a l  sam ples, K and L, do n o t have any 

r e p r e s e n ta t i v e s  o f th e  genus Lycospora in  them. Sampled s e c t io n  OPC 

908 i s  s im i la r  to  OPC 967 in  t h a t  th e re  i s  a s te a d y  d e c re a se  in  num

b e r  of specim ens of L. b re v i ju g a  toward th e  to p  o f th e  c o a l  seam.

L ycospora  b re v i ju g a  h as  been re p o r te d  from  th e  Des M oines 

o f I l l i n o i s  and from  th e  K rebs Group (Des M oines) of Oklahoma.

Sm ith  (1 9 6 3 , p . 6 ) ,  i n  th e  1963 r e p o r t  o f th e  'Com m ission
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I n te r n a t io n a le  de M ic ro f lo re  du P a le o z o iq u e ' ,  proposed t h a t  L. 

b re v iju g a  Kosanke and L. parva  Kosanke a re  synonymous w ith  L. p u s i l i a  

(Ib rah im ) S . , W., and B. T his p ro p o s a l ,  which a t  p re s e n t  p robab ly  

has no v a l i d i t y ,  i s  n o t fo llo w ed  in  t h i s  s tu d y .

F ig u red  sp ec im en s: S l id e s  No. OPC 906C -1-12, OPC 906H-

1 -1 0 , and OPC 905H -4-2, Coal C ounty, Oklahoma.

LYCOSPORA GRANULATA Kosanke, 1950 

P la te  3, f ig u r e  17

1950 L ycospora g r a n u la ta  Kosanke, 111. G eol. S urvey , B u ll. 
74, p. 45 , p i ,  10 , f i g s .  4 , 6.

This s p e c ie s  i s  r a r e  in  th e  M cA lester c o a ls  and was seen  in  

o n ly  fo u r  l e v e l s  where i t  re a c h e s  a maximum o ccu rren ce  of 2 .0  p e r 

c e n t in  OPC 905H and OPC 907G.

F i r s t  r e p o r te d  from  th e  Des M oines of I l l i n o i s ,  t h i s  sp e c ie s  

has  been found in  s e v e r a l  c o a ls  o f th e  Krebs and C aban iss  Groups 

(D esm oinesian) o f Oklahoma.

F ig u red  specim en : S lid e  No. OPC 906G -4-7, C oal County,

Oklahoma.

LYCOSPORA INTERMEDIA (W ilson  and H o ffm e is te r , 1956)

W ilson and H o ffm e is te r , 1964 

P la te  3, f i g u r e  18

1956 C i r r a t r i r a d i t e s  in te rm e d iu s  W ilson and H o ffm e is te r ,
O kla. G eol. S u rvey , C irc .  32, p. 14, p i ,  2 , f i g ,  9,

1964 L ycospora in te rm e d ia  (W ilson and H o ffm e is te r)  W ilson
and H o ffm e is te r , O kla , G eol, S urvey , O kla, G eology, 
N o te s , v o l .  24, p, 33 -3 4 , p i ,  1 , f i g s .  1 -5 .

Lycospora in te rm e d ia  i s  a r a r e  f o s s i l  and was n o t observed



48

d u r in g  th e  assem blage c o u n ts .

W ilson and H o ffm e is te r  (1956) o r ig i n a l ly  a s s ig n e d  t h i s  form 

to  th e  genus C i r r a t r i r a d i t e s . I t s  o ccu rren ce  in  c o a ls  o f th e  Mc

A le s te r  F orm ation  lo w ers  i t s  range  in to  th e  Krebs Group in  Oklahoma. 

I t  h a s  n o t been re p o r te d  from  o u ts id e  of Oklahoma.

F ig u red  specim en : S l id e  No. OPC 906H-1-5, Coal County,

Oklahoma.

LYCOSPORA PUNCTATA K osanke, 1950

P la te  3 , f ig u r e  19

1950 Lycospora p u n c ta ta  Kosanke, 111 . G eol, Survey ,
B u ll .  74, p. 45 , p i .  10, f i g .  3.

R e p re s e n ta t iv e s  o f L. p u n c ta ta  a r e  r a r e  in  th e  M cA lester

c o a ls  and th e  s p e c ie s  was n o t  n o ted  in  th e  assem blage c o u n ts .

The o n ly  known o c c u rre n c e s  o f t h i s  form a re  from  I l l i n o i s

and Oklahoma c o a ls  of D esm oinesian  age.

F ig u red  specim en : S l id e  No. OPC 906A -1-17, C oal County,

Oklahoma.

LYCOSPORA TORQUIFER (L oose, 1932)

P o to n ie  and Kremp, 1956

P la te  3 , f ig u r e  20

1932 S p o ro n ite s  t o r q u i f e r  Loose, in  P o to n ie , Ib rah im , and
Loose, Neues J a h rb . f u r  M in é ra lo g ie , G eo lo g ie , und 
P a la o n to lo g ie ,  B e i l .-B a n d , v o l .  67, A bt. B, 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  (L oose) Loose, I n s t .
P a la o b o t. und. P e tro g . B re n n s te in e , A rb e ite n , v o l .
4 , p. 154.

1956 L ycospora t o r q u i f e r  (L oose) P o to n ie  and Kremp, P a lae-
o n to g ra p h ic a , A bt. B, v o l .  99, p . 104, p i .  17, f i g s .  
355-359.
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T his r a r e  s p e c ie s  o f  L y co sp o ra , as i s  th e  case  w ith  L. 

p u n c ta ta , does n o t  a p p ea r i n  th e  assem blage c o u n ts . I t  was n o ted  

o n ly  from l e v e l  OPC 908D.

L ycospora t o r q u i f e r , o r i g i n a l l y  d e sc r ib e d  from u p p er W est

p h a lia n  B s t r a t a  in  Germany, h as  been re p o r te d  from  th e  I ro n  P o s t 

and Rowe c o a ls  o f  Des M oines age in  Oklahoma.

F ig u red  spec im en : S lid e  No. OPC 908D -3-2, L a tim er C ounty,

Oklahoma.

In f ra tu rm a  Z o n a ti P o to n ie  and Kremp, 1955 

Genus CIRRATRIRADITES W ilson and Coe, 1940 

Type S p e c ie s :  C i r r a t r i r a d i t e s  m acu la tu s  W ilson and Coe, 1940

1940 C i r r a t r i r a d i t e s  m acu la tu s  W ilson and Coe, Amer. Mid
la n d  N a t u r a l i s t ,  v o l .  23, p . 183, p i .  1 , f i g .  7.

1955 C i r r a t r i r a d i t e s  s a tu r n i  (Ib rah im ) Potonie" and Kremp, 
G eol. Landes a n s t a l t e n  B u n d esrep u b lik  D e u tsc h la n d , 
G eol. J a h r b . , v o l .  69, p . 162, p i .  20, f i g .  101 ,9 .

1956 non C i r r a t r i r a d i t e s  s a tu r n i  (Ib rah im ) S. , W., and 
B , , emend. Potonie" and Kremp, P a la e o n to g ra p h ic a ,
A bt. B, v o l .  99, p. 128, p i .  18, f i g s .  4 1 1 -4 1 5 .

CIRRATRIRADITES SATURNI (Ib rah im , 1932)

S . , W., and B . , 1944 

P la te  3 , f ig u r e s  21, 22

1932 S p o ro n ite s  s a t u r n i  Ib rah im , in  P o to n ie , Ib ra h im , and 
L oose, Neues J a h r b .  f u r  M in é ra lo g ie , G e o lo g ie , und 
P a la o n to lo g ie ,  B e i l ,-B a n d , v o l .  57, A bt. B, p. 448, 
p i .  15 , f i g .  14.

1933 Z o n a le s - s p o r i te s  s a tu r n i  (Ib rah im ) Ib rah im , S po ren - 
form en d es  A e g irh o r iz o n ts  des R u h r-R e v ie rs , W urzburg. 
D i s s e r t . ,  p . 30, p i .  2 , f i g .  14.

1944 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 ) S . , W., and B , ,
1 1 1 . G eol. S u rv ey , R ept. In v . 91, p. 44.
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C i r r a t r i r a d i t e s  s a tu r n i  i s  r a r e  in  th e  M cA lester c o a ls ,  

o c c u r r in g  o n ly  in  th e  low er c o a l  (L eh ig h ) . I t  was observed  in  

fo u r  l e v e l s  o f OPC 908, le v e ls  C, D, G, and I  and from  OPC 993D. 

Maximum developm ent i s  3.5 p e rc e n t  of th e  assem blage co u n t from 

l e v e l  OPC 908C. I t  appears  to  become r a r e r  tow ard th e  upperm ost 

p o r t io n  of th e  c o a l  seam.

T h is  s p e c ie s  h as  been re p o r te d  from D esm oinesian  c o a ls  of 

In d ia n a  and Oklahoma. In  Europe i t  ran g es  from  upper W estp h a lian  

B to  S te p h a n ia n  C. Wiggins (1952) i l l u s t r a t e d  a form  which he 

a s s ig n e d  t o  t h i s  s p e c ie s .  T h is  M is s is s ip p ia n  o ccu rren ce  i s  some

what d o u b tfu l .

F ig u red  specim ens: S l id e s  No. OPC 90BC-1-2 and OPC 908C-

2 -1 , L a tim er C ounty , Oklahoma.

Turma M onoletes Ib rah im , 1933

Subturm a Azonom onoletes L uber, 1935

Genus LAEVIGATOSPORITES (Ib ra h im , 1932) Ib ra h im , 1933

emend. S. , W. , and B . , 1944

Type S p e c ie s :  L a e v ig a to s p o r i te s  v u lg a r i s  ( Ib ra h im , 1932) Ib rah im ,
1933

1932 S p o ro n ite s  v u lg a r i s  Ib rah im , in  Potonie^, Ib rah im , 
and Loose, N eues J a h rb . f u r  M in é ra lo g ie , G eo lo g ie , 
und P a la o n to lo g ie , B e i l .-B a n d , v o l .  67, A bt, B,
p. 448 , p i. 15, f i g .  16.

1933 L a e v ig a to - s p o r i te s  v u lg a r i s  (Ib rah im ) Ib rah im , 
Sporenform en d es  A e g irh o r iz o n ts  des R u h r-R e v ie rs , 
W urzburg. D i s s e r t . , p. 39 -40 , p i .  2 , f i g .  16 ; p i .
5, f i g s .  37-39.

S pores a s s ig n e d  to  th e  genus L a e v ig a to s p o r i te s  have been taxonom i- 

c a l l y  co n fused  s in c e  Ib rah im  e re c te d  th e  genus in  1933. Schopf,
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W ilson, and B e n ta l l  (1944) in c lu d e d  many monolete form s in  th e  genus 

L a e v ig a to s p o r i te s . P o to n ie  and Kremp (1955a) emended th e  genus to  

in c lu d e  only  l a e v ig a te  to  in f r a p u n c ta te  sp o re s . S iz e  d i f f e r e n c e s  

were c o n s id e re d  the  b a s i s  f o r  s p e c i f i c  d i f f e r e n t a t i o n .  The d is c u s 

s io n  by Urban (1962, p . 68-72) p o in ts  o u t many of th e  d i f f i c u l t i e s  

concerned  w ith  th e  genus L a e v ig a to s p o r i te s  and need n o t be r e s t a t e d  

h e re . The g e n e r ic  em endation  o f S chopf, W ilson, and B e n ta l l  (1944) 

i s  fo llow ed  and th a t  o f  P o to n i^  and Kremp (1956a) i s  r e j e c t e d .

LAEVIGATOSPORITES DESMOINESENSIS (W ilson and Coe, 1940)

S , , W., and B . , 1944 

P la te  4 , f ig u r e s  3, 4

1940 P h a s e o l i te s  d e sm o in e se n s is  Wilson and Coe, Amer. Mid
lan d  N a t u r a l i s t ,  v o l .  23 , p. 182-183, p i .  1 , f i g .  4 .

1944 L a e v ig a to - s p o r i te s  d esm o in esen sis  (W ilson  and Coe)
S . , W., and B . , 111 . G eol. Survey, R ep t. I n v , , 91, p . 
37.

T h is s p e c ie s  o c c u rs  th ro u g h o u t a l l  examined l e v e l s ,  re a c h in g  

a maximum of 8 .0  p e rc e n t  i n  OPC 908D. I n  th e  M cA lester c o a l s ,  i t  

v a r ie s  from  ab o u t 2 .5  t o  5 .0  p e rc e n t  o f th e  spore and p o l le n  f l o r a .  

There seems to  be no s i g n i f i c a n t  tre n d  to  i t s  d i s t r i b u t i o n  in  th a t  

i t  i s  q u i t e  abundan t i n  number and d i s t r i b u t i o n ,  l a t e r a l l y  a s  w e ll 

a s  v e r t i c a l l y ,  w ith in  th e  seams. The p a re n t  p la n t ,  o r p l a n t s ,  from 

which L. d e sm o in esen s is  sp o re s  w ere d e r iv e d  m ust have been a p io n e e r  

and abundant e lem en t th ro u g h o u t th e  d ev elopm en ta l s ta g e s  o f th e  c o a l  

swamp a s  ev idenced  by i t s  l a t e r a l  and v e r t i c a l  d i s t r i b u t i o n  w ith in  

th e  seams.

L a e v ig a to s p o r i te s  d e sm o in e se n s is  has  been r e p o r te d  from
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D esm oinesian and M isso u ria n  c o a ls  o f I l l i n o i s ,  from  D esm oinesian 

s t r a t a  o f Iowa, In d ia n a , and Oklahoma, from  W estpha lian  A to  

S tep h an ian  C of w e s te rn  Europe, and from th e  K aip ing  B asin  of 

China.

F igu red  sp ec im ens: S l id e s  No. OPC 905B -3-3 , C oal C ounty,

and OPC 907D -6-1, L a tim er C ounty, Oklahoma.

LAEVIGATOSPORITES MEDIUS Kosanke, 1950 

P la te  4 ,  f ig u r e  7

1950 L a e v ig a to - s p o r i te s  m edius Kosanke, 111 . G eol, S u r
vey , B u l l .  74, p . 29, p i .  16, f i g .  2.

L a e v ig a to s p o r i te s  m edius, a lth o u g h  m iss in g  from  le v e l s  A 

and B, i s  a b u n d an tly  r e p re s e n te d  in  s e c t io n  OPC 906, I t  re a c h e s  a 

maximum of 1 1 .0  p e rc e n t  in  two l e v e l s ,  OPC 907G and OPC 90BE. This 

s p e c ie s  i s  a b se n r from a l l  l e v e l s  o f OPC 967 and OPC 993 and a p p ea rs  

to  have been re p la c e d  by an in c r e a s e  o f  L, m inu tus and L, o v a l i s .

The two p re v io u s ly  m entioned c o a l  s e c t io n s  l i e  c lo s e r  to  th e  n o r th 

e rn  boundary o f th e  Arkoma B asin  th an  th e  o th e r  th r e e  s e c t io n s .

Some e c o lo g ic a l  f a c t o r ,  o r f a c t o r s ,  may have a f f e c te d  th e  p a re n t 

p la n ts  o f L. m edius and perh ap s t h a t  o f L, p u n c ta tu s  in  s e c t io n s  

OPC 967 and OPC 993 and c o n se q u e n tly  c o n t r o l le d  th e  abundance of 

th e s e  two sp o re  ty p e s .

L a e v ig a to s p o r i te s  medius has  a d i s t r i b u t i o n a l  p a t t e r n  t h a t  

i s  i d e n t i c a l  w ith  L, d e sm o in e se n s is .

F ig u red  specim en : S lid e  No. OPC 906D -6-3, C oal County,

Oklahoma.
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LAEVIGATOSPORITES MINIMUS (W ilson and Coe, 1940)

S. , W., and B . , 1944 

P la te  4 , f ig u r e  11

1940 P h a s e o l i te s  minimus W ilson and Coe, Amer. M idland
N a t u r a l i s t ,  v o l .  23, p. 183, p i .  1 , f i g .  5.

1944 L a e v ig a to - s p o r i te s  minimus (W ilson  and Coe) S . ,  W.,
and B . , 1 11 . G eol. Survey , R ept. In v . 91, p . 37.

T h is form , a l th o u g h  p re s e n t  in  a l l  f o s s i l i f e r o u s  s e c t io n s ,  

i s  a b se n t from  s e v e r a l  l e v e l s .  I t  g e n e ra l ly  d e c re a s e s  in  number 

tow ard  th e  to p  o f th e  seams and i t s  g r e a te s t  abundance i s  1 6 ,5  p e r 

c e n t  in  l e v e l  OPC 908D.

The d i s t r i b u t i o n a l  p a t t e r n  of t h i s  s p e c ie s  i s  th e  same as 

f o r  L. d e sm o in esen s is  and L. m ed iu s , e x ce p t t h a t  i t  h a s  n o t been 

re p o r te d  from  C hina.

F ig u red  sp ec im en : S l id e  No. OPC 906C -6-2, C oal C ounty,

Oklahoma.

LAEVIGATOSPORITES MINUTUS (Ib rah im , 1933)

S . , W., and B . , 1944 

P la t e  4 , f ig u r e s  8 , 9

1933 P u n c ta to - s p o r i te s  m inutus Ib ra h im , Sporenform en des
A e g irh o r iz o n ts  des R u h r-R e v ie rs , W urzburg. D i s s e r t , ,  
p . 4 0 , p i .  5 , f i g .  33.

1944 L a e v ig a to - s p o r i te s  m inutus (Ib rah im ) S . , W,, and B . ,
1 1 1 , G eo l, S u rvey , R ept, In v , 91 , p, 37,

T h is f i n e ly  p u n c ta te  s p e c ie s  of L a e v ig a to s p o r i te s  e x h ib i t s  

a d i s t r i b u t i o n a l  p a t t e r n  s im i la r  to  L. d e sm o in esen s is  i n  t h a t  i t  

was n o ted  in  a l l  38 f o s s i l i f e r o u s  l e v e l s .  In  e ac h  s e c t io n ,  ex cep t 

OPC 906, i t  i s  ab u n d an t in  th e  low er o n e - th ird  o f th e  seam and d e -
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c re a s e s  s t e a d i l y  toward th e  to p  of th e  c o a l .  I t  re a c h e s  a maximum 

of 31 .0  p e rc e n t  in  OPC 967B and in  th e  s e a t  e a r th s  of OPC 906 and 

OPC 957 i t  re a c h e s  v a lu e s  o f 8 .5  and 9 .5  p e r c e n t ,  r e s p e c t iv e ly .

W ith r e s p e c t  t o  th e  s p e c ie s  of L a e v ig a to s p o r i te s  in  th e  M cA lester 

c o a l s ,  i t  i s  second i n  abundance, exceeded  o n ly  by L. o v a l i s .

L a e v ig a to s p o r i te s  m inutus h as  been  re p o r te d  from  Desm oines

ia n  and M isso u ria n  c o a ls  of I l l i n o i s  and from  D esm oinesian  s t r a t a  

o f Iowa. I t  o ccu rs  i n  numerous Oklahoma c o a ls  o f th e  Krebs and 

C ab an iss  G roups, and f ro m .th e  W estp h a lian  B and C o f Germany and 

R u ss ia .

F ig u red  specim ens: S l id e s  No. OPC 9060-1 -1  and OPC 906D-

2 -2 , C oal C ounty, Oklahoma.

LAEVIGATOSPORITES OVALIS K osanke, 1950 

P la te  4 , f ig u r e s  5, 6

1950 L a e v ig a to - s p o r i te s  o v a l i s  K osanke, 1 11 . G eol. S u r
vey, B u l l ,  74, p. 2 9 -3 0 , p i .  5 , f i g .  7.

L a e v ig a to s p o r i te s  o v a l is  a p p e a rs  in  a l l  exam ined s e c t io n s  

and i s  th e  dom inant s p e c ie s  o f L a e v ig a to s p o r i te s  in  th e  M cA lester 

c o a ls .  I n  OPC 967H i t  re a c h e s  a  maximum o f 2 3 .5  p e rc e n t .  R e la t iv e  

assem blage  c o u n ts  in  e x c e ss  o f 1 5 .0  p e rc e n t  were n o ted  in  13 o f th e  

38 f o s s i l i f e r o u s  l e v e l s .  The two f o s s i l i f e r o u s  s e a t  e a r t h s , OPC 

906A and OPC 967A, c o n ta in  8 .0  and 1 1 .0  p e rc e n t  L. o v a l i s , r e s p e c 

t i v e l y .

T h is  s p e c ie s  h a s  a  d i s t r i b u t i o n a l  p a t t e r n  s im i la r  to  L. 

d e sm o in e s e n s is .

F ig u red  specim ens: S l id e s  No. OPC 906C -3-2 , C oal C ounty,

and OPC 907D -2-8 , Latim er County,
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S pecies of Loevigotosporltes ore 
indicated by number in Figs. 2A 
through F os listed below.

1. L. m inutus
2. L .ovo lis
3. L. desm oinesensis
4 . L. medius
5. L. minimus
6. L. punctotus

FIGURE 2 . HISTOGRAMS REFLECTING RELATIVE PERCENTAGES 
OF SIX SPECIES OF LAEVIGATOSPORITES IN FIVE SECTIONS OF

OF MCALESTER COALS.
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LAEVIGATOSPORITES PUNCTATUS Kosanke, 1950 

P la te  4 , f ig u r e  10

1950 L a e v ig a to - s p o r i te s  p u n c ta tu s  Kosanke, 111. G eol. 
S urvey , B u ll .  74, p. 30, p i .  5, f i g .  3.

This sp e c ie s  i s  re p re s e n te d  s p o r a d ic a l ly  in  th e  assem blage  

c o u n ts  and i s  a b se n t from  19 of th e  38 f o s s i l i f e r o u s  l e v e l s .  No 

s ig n i f i c a n t  d i s t r i b u t i o n a l  p a t t e r n  cou ld  be d e te rm in ed  from  th e s e  

d a ta  ex cep t i n  th e  s e c t io n s  c o n ta in in g  L. p u n c ta tu s  i t  i s  s l i g h t l y  

reduced  in  abundance tow ard  th e  to p  of th e  c o a l .  The s e a t  e a r th ,

OPC 906A, c o n ta in s  8 .5  p e rc e n t  o f t h i s  s p e c ie s ,  which i s  g r e a t ly  

in  ex cess  o f p e rc e n ta g e s  found in  any of th e  c o a l  l e v e l s  w here th e  

maximum i s  3 .0  p e rc e n t .

L a e v ig a to s p o r i te s  p u n c ta tu s  has been re p o r te d  from Des 

M oines and M isso u ri S e r ie s  c o a ls  o f I l l i n o i s  and from Des M oines 

s t r a t a  o f Iow a, In d ia n a ,  and Oklahoma. I t  h as  n o t been  r e p o r te d  

frcwn o u ts id e  th e  U n ited  S ta t e s .

F ig u red  specim en : S lid e  No. OPC 906C -1-4, C oal C ounty,

01 ■ :ma.

Anv /'urm a P o l l e n i t e s  R. P o to n ie , 1931 

Turma S a c c i te s  E rdtm an, 1947

Subturma M o n o saccites  (C h i ta le y ,  1951) P o to n ie  and Kremp, 1955 

In f ra tu rm a  T r i l e t e s a c c i t i  L esch ik , 1955 

Genus WILSONITES (K osanke, 1950) Kosanke, 1959

Type S p e c ie s : W ils o n ite s  v e s ic a tu s  (K osanke, 1950) K osanke, 1959

1950 W ilso n ia  v e s ic a tu s  Kosanke, 1 11 , G eol, S u rvey , B u ll .
74, p. 54, p i .  14, f i g s .  1 -3 .

1959 W ils o n ite s  v e s ic a tu s  (Kosanke) K osanke, J o u r .  P a le o n 
to lo g y , v o l .  33 , p . 700.
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WILSONITES VIISICATUS (K osanke, 1950) K osanke, 1959 

P la te  5, f ig u r e s  11, 12 , 13

T his s p e c ie s ,  a lth o u g h  w idely  d i s t r i b u t e d  i n  th e  M cA lester 

c o a ls ,  does n o t  show a n o t ic e a b le  d i s t r i b u t i o n a l  t r e n d . I t  does n o t 

exceed 6 .0  p e rc e n t  o f th e  sp o re  and p o lle n  f l o r a  in  any l e v e l  and 

t h i s  c o m p a ra tiv e ly  c o n s i s t e n t  low number of specim ens m ight be i n d i c 

a t i v e  t h a t  th e s e  s p o re s  were w ind-borne from  a n earb y  up land  in to  

th e  c o a l  swamp.

W ils o n ite s  v e s ic a tu s  i s  re p o r te d  from  D esm oinesian  and 

M isso u ria n  c o a ls  o f  I l l i n o i s  and in  Oklahoma i t  i s  w id e ly  d i s t r i b 

u te d  in  c o a ls  o f D esm oinesian  age .

F ig u red  sp ec im e n s: S l id e  No. OPC 906G -4-2, C oal C ounty,

and OPC 907B -1-7 and OPC 9Ü 7F-5-1, L atim er C ounty, Oklahoma.

WILSONITES DEKECATUS (Kosanke, 1950) K osanke, 1959

P la te  5 , f ig u r e  8

1950 W ilso n ia  d e l i c a t a  Kosanke, 111 . G eol. S urvey , B u ll .
74, p . 54 -5 5 , p i .  14 , f i g .  4.

1959 W ils o n ite s  d e l i c a tu s  (K osanke) K osanke, J o u r .  P a leo n 
to lo g y ,  v o l .  33, p. 700.

W ils o n ite s  d e l i c a t u s  was observed in  one l e v e l  (OPC 906G)

and o n ly  two specim ens (1 .0  p e rc e n t)  were seen .

Only th r e e  p re v io u s  o ccu rren ces  o f  t h i s  s p e c ie s  a re  known;

from  D esm oinesian  and M isso u ria n  c o a ls  o f I l l i n o i s ,  D esm oinesian  of 

Iow a, and from  th e  I r o n  P o s t c o a l  o f Oklahoma,

F ig u red  sp ec im en : S lid e  No. OPC 906G -4-1, C oal C ounty,

Oklahoma.
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WILSONITES SP, A 

P la te  5, f ig u r e  14

S pores r a d i a l ;  s p h e r i c a l  to  s u b s p h e r ic a l  i n  o u t l in e ;  t r i l e t e  

n o t  ob serv ed ; o v e r a l l  d ia m e te r  122 .5  m ic ro n s ; c e n t r a l  body i n d i s t i n c t ,  

o r  p ro b a b ly  m is s in g , 5 8 .0  m ic ro n s ; saccu s  and c e n t r a l  body la e v ig a te  

t o  f i n e l y  g r a n u la r ,  i n f r a r e t i c u l a t e .

The M cA lester form s a r e  u n lik e  any d e s c r ib e d  s p e c ie s  of 

W ils o n ite s  and a r e  r a r e .  Two specim ens were e n co u n te re d  d u r in g  th e  

assem blage  s tu d y  from  l e v e l  OPC 9080.

P ig n red  sp ec im en : S lid e  No. OPC 908C -1-3, L a tim er County,

Oklahoma,

Genus ENDOSPORITES W ilson and Coe, 1940 

Type S p e c ie s :  E n d o s p o r ite s  o rn a tu s  W ilson and Coe, 1940

1940 E n d o s p o r ite s  o rn a tu s  W ilson and Coe, Amer. M idland 
N a t u r a l i s t ,  v o l .  23, p . 184, p i .  1 , f i g .  2.

ENDOSPORITES ORNATUS W ilson and Coe, 1940 

P la te  5, f ig u r e  3

T h is  s p e c ie s ,  a l th o u g h  n o t a s  abundan t a s  E. a n g u la tu s , i s  

found in  a l l  b u t s ix  l e v e l s  and i t  re a c h e s  a  maximum developm ent of

1 8 .5  p e rc e n t in  OPC 967J.

F l o r i n i t e s , C alam ospora , and E n d o sp o rite s  a r e  c o n s id e re d  to  be 

i n d ic a t iv e  o f  th e  u p p e r , o r  sw am p -fo re st, s ta g e  o f an  id e a l iz e d  Penn

s y lv a n ia n  c o a l  swamp s u c c e s s io n  and th e  assem blage  c o u n ts  f o r  th e se  

th r e e  g en era  ap p ea r to  s u b s t a n t i a t e  t h i s . .

T h is s p e c ie s  i s  w id e ly  d i s t r i b u t e d  in  D esm oinesian  s t r a t a  

o f th e  M id -C o n tin en t and from  th e  Upper W estp h a lian  and S tep h an ian
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of w e ste rn  E urope.

F ig u red  specim en: S lid e  Ko. OPC 906B -6-1, C oal County,

Oklahoma.

ENDOSPORITES ANGULATUS W ilson and Coe, 1940 

P la te  5, f ig u re s  6, 7

1940 E n d o sp o rite s  an g u la tu s  W ilson and Coe, Amer, Mid
la n d  N a t u r a l i s t ,  v o l. 23 , p. 184, p i .  1 , f i g .  l .

E n d o sp o rite s  a n g u la tu s  was observed in  a l l  b u t th r e e  exam

in ed  l e v e l s  and g e n e r a l ly  i t  in c re a s e s  in  number of specim ens from 

th e  b a s a l  o n e - th i r d  upward th ro u g h  the topm ost o n e - th i r d  of th e  

seams. I t  a p p e a rs  to  r e p la c e  Lycospora b re v i ju q a  in  many l e v e l s ,  

i .  e . , a s  L. b re v i ju g a  becomes reduced in  number E n d o sp o rite s  

a n g u la tu s  (and  E. o r n a tu s ) in c re a s e  in number. A maximum o ccu rren ce  

o f 20. 0 p e rc e n t  i s  reach ed  in  l e v e l  OPC 905C. Four exam ined le v e ls  

a re  in  e x ce ss  o f 1 5 .0  p e rc e n t .

T h is s p e c ie s  has been re p o rte d  only  from  th e  D esm oinesian 

s t r a t a  o f I l l i n o i s ,  Iow a, and Oklahoma.

F ig u red  sp ec im ens: S lid e s  No. OPC 906A-1-2E and OPC 906A-

2 -5 , C oal C ounty, Oklahoma.

ENDOSPORITES SP. A 

P la te  5, f ig u r e  2

S pores r a d i a l ,  t r i l e t e ;  roundly  t r i a n g u l a r  in  e q u a to r i a l  

view ; o v e r a l l  d im en sio n s 118 .5  by 107,1 m ic ro n s , c e n t r a l  body 74,0 

by 74 .0  m ic ro n s ; t r i l e t e  obscured  by t e t r a d a l  f o ld s  v a ry in g  in  

w id th  from  4 .0  to  8 .0  m icrons and from 2 5 .0  t o  5 8 .9  m icrons in  

le n g th  ; saccu s  e n c lo s e s  c e n t r a l  body and i s  a t ta c h e d  p ro x im a lly ;
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saccus s u r fa c e  f i n e ly  g r a n u la r ;  c e n t r a l  body l a e v ig a te .

T h is  form may be c o n s p e c if ic  w ith  E n d o sp o rite s  sp . A of 

R u ffin  (1951 , p. 67-58 , p i .  5, f ig ,  1 0 ). O b servedJL n .on ly  a few

l e v e l s ,  t h i s  form  d id  n o t ap p ea r in  th e  assem blage  c o u n ts .

Genus GRANDISPORA H ,, S . ,  and M. , 1955

Type S p e c ie s : G ran d isp o ra  sp in o sa  H ., S . ,  and M ., 1955

195 5 G ran d isp o ra  sp in o sa  H ., S . ,  and M ., J o u r . P a leo n 
to lo g y , v o l .  29, p. 388-389, p i .  39, f i g s .  10, 14.

GRANDISPORA SP. A 

P la te  5, f ig u r e s  1 , 4

Spores r a d i a l ,  t r i l e t e ; s u b c ir c u la r  t o  Doundly t r i a n g u l a r  

in  bo th  p ro x im al and d i s t a l  view s ; t r i l e t e  mark o b scu red  by l i p s  

and t e t r a d a l  f o ld s  which re a c h  th e  e q u a to r ;  c e n t r a l  body en c lo se d  

by a sa c c u s ; o v e r a l l  d im ensions 91.8  by 51.0  m ic ro n s , c e n t r a l  body

61,2 by 4 0 .8  m ic ro n s ; saccu s  and c e n t r a l  body la e v i g a te  to  f i n e ly  

g ra n u la r , ornam ented by numerous sm a ll, s c a t t e r e d  a m p u lla te  sp in e s

2.0  to  5 .0  m icrons in  h e ig h t .

G ran d isp o ra  was f i r s t  d e sc r ib e d  from th e  H ard in sb u rg  Forma

t io n  (Upper M is s is s ip p ia n )  o f I l l i n o i s  and K entucky. H o ffm e is te r , 

S ta p l in ,  and M alloy (1955, p. 388-389) re p o r te d  o n ly  one s p e c ie s  o f 

t h i s  new genus and s ta t e d  t h a t  i t  d i f f e r e d  from  E n d o s p o rite s  by th e  

p o s se ss io n  o f  s p in e s  on th e  saccu s . The o c cu rren c e  o f a  s in g le  

specim en of G ran d isp o ra  sp . A in  th e  s e a t  e a r th  o f  s e c t io n  OPC 906A, 

which d i f f e r s  from  G. sp in o sa  H ., S . , and M. o n ly  in  i t s  much s m a lle r  

s i z e ,  i s ,  i t  i s  h e re  b e l ie v e d , th e  r e s u l t  of rew o rk in g  of M is s i s s ip -  

ia n  m a te r ia l  which was d e p o s ite d  in  th e  s e a t  e a r th  o f  OPC 906 j u s t
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p r i o r  to  th e  in v a s io n  of th e  c o a l swamp. In  t h i s  same s e a t  e a r th

one o th e r  M is s is s ip p ia n  form  i s  re c o rd e d , nam ely, A h re n s is p o r i te s

sp , A.

F ig u red  specim en : S l id e  No. OPC 906A-1-2A, C oal C ounty,

Oklahoma.

Genus VESTTSPOPA W ilson and H o ffm e is te r , 1956 

emend, W ilson and V en k a tach a la , 1963 

Type S p e c ie s :  V e s t is p o ra  p ro funda W ilson and H o ffm e is te r , 1955

1956 V e s tis p o ra  p ro funda W ilson and H o ffm e is te r , O kla,
G eol. S u rvey , C irc . 32 , p . 27 , p i .  2 , f i g s ,  16-19,

S p o res  a s s ig n a b le  to  th e  genus V e s tis p o ra  have p re s e n te d  a 

taxonom ic prob lem  in  th e  l i t e r a t u r e  s in c e  th e  genus was e r e c te d  by 

W ilson and H o ffm e is te r  (1 9 5 6 ), Too o f te n ,  a s  p re v io u s ly  s t a t e d ,  

s p e c i f i c  c h a r a c te r s  a re  s t r e s s e d  to  such a d e g re e  t h a t  new genera

a re  e r e c te d  based  upon th e s e  c h a r a c te r s .  This i s  th e  c a se  in  th e

em endation  by Bhardwaj (1957b).

A r e c e n t  em endation  by W ilson and V en k a tach a la  (1963 , p, 94 - 

100) p o in te d  o u t many o f th e  d i f f i c u l t i e s  p re v io u s ly  en co u n te red  and 

s e v e r a l  g en e ra  w ere p la c e d  in  synonymy w ith  V e s t is p o r a , These 

g en era  a re  a s  fo llo w s  : F o v e o la t i s p o r i te s  B hardw aj, 1956j N ovi-

s p o r i t e s  B hardw aj, 1957; C a n c e l l a t i s p o r i t e s  Dybova and Jachowicz-; 1957; 

and G lom ospora B u tte rw o r th  and W illiam s , 1958.

C la rk e  (1 9 6 1 ) , G ibson (1 9 6 1 ), and R u ff in  (1961) f ig u re d  

s p e c ie s  w hich th e y  a s s ig n e d  to  th e  genus M ic r o r e t ic u l a b i s p o r i t e s  

and w hich sh o u ld  now be a s s ig n e d  to  th e  genus V e s t is p o r a .
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VESTISPORA PROFUNDA W ilson and H o ffm e is te r , 1956 

P la te  4 , f ig u r e s  12 , 15

V e s tis p o ra  p ro fu n d a  i s  r a r e  i n  th e  M cA lester c o a ls  and only  

one specim en was found in  l e v e l  OPC 907E, an Upper M cA lester 

( S t i g l e r )  c o a l  from  L a tim er C ounty.

T h is s p e c ie s  o f  V e s tis p o ra  h as  n o t  been r e p o r te d  from  o u t

s id e  th e  U nited  S ta te s  b u t form s a s s ig n a b le  to  th e  genus have been 

re p o r te d  from  s t r a t a  o f W estp h a lian  age in  Germany and E ng land . 

P o to n ie  (1960) and W ilson and V en k a tach a la  (1953) p la ce d  Glomospora 

B u tte rw o rth  and W illiam s in  synonymy w ith  V e s tis p o ra  and form s p re 

v io u s ly  a ss ig n e d  to  Glom ospora have been re p o r te d  from  th e  Namurian 

of S c o tla n d . V e s t is p o ra  p ro fu n d a  h a s  been found in  numerous c o a ls  

o f D esm oinesian  age in  Oklahoma b u t  h as  n o t  been re p o r te d  from  o u t

s id e  th e  s t a t e .

F ig u red  spec im en : S l id e  No. OPC 90 8 1 -1 -1 , L a tim er C ounty,

Oklahoma.

VESTISPORA FOVEATA (K osanke, 1950)

W ilson  and V e n k a ta c h a la , 1963 

P la te  4 , f ig u r e  17

1950 P u n c t a t i - s p o r i t e s  fo v e a tu s  Kosanke, 111. G eol, S u r
v ey , B u l l .  74, p. 17 , p i .  1 , f i g .  6.

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  (K osanke) P o to n ie  
and Kremp, P a la e o n to g ra p h ic a , A bt, B, v o l .  98, p . 98.

1956 F o v e o la t i s p o r i t e s  fo v e a tu s  (K osanke) B hardw aj,
P a la e o b o ta n is t ,  v o l .  4 , p . 126,

1963 V e s tis p o ra  fo v e a ta  (K osanke) W ilson and V e n k a ta c h a la , 
O kla, G eol, S u rvey , O kla, Geology N o tes, v o l .  2 3 , -p , 
99.
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V e s tis p o ra  fo v e a ta  i s  found in  15 of th e  38 f o s s i l i f e r o u s  

l e v e l s  r e p r e s e n t in g  a l l  f iv e  l o c a l i t i e s .  A lthough  s p o r a d ic a l ly  

d i s t r i b u t e d  w ith in  th e  seams, th e r e  i s  a d e f i n i t e  ten d en cy  f o r  a 

g r e a te r  abundance of specim ens in  th e  low er h a l f .  I t  was n o t noted 

in  e i t h e r  o f th e  f o s s i l i f e r o u s  s e a t  e a r th s .  In  l e v e l  OPC 907B i t  

re a ch e s  7 .0  p e rc e n t  o f th e  r e l a t i v e  abundance c o u n t.

T h is s p e c ie s  h as  been re p o r te d  from D esm oinesian  s t r a t a  of 

I l l i n o i s  and Oklahoma b u t has n o t been r e p o r te d  from  o u ts id e  th e  

U nited  S ta t e s ,

F ig u red  specim en : S lid e  No. OPC 906B -2-1 , C oal County,

Oklahoma.

VESTISPORA SP. A 

P la te  4 ,  f ig u r e  14

S pores r a d i a l ,  t r i l e t e ;  c i r c u l a r  in  o u t l i n e ;  o v e r a l l  dim en

s io n s  84 .2  by 8 1 .5  m icrons ; c e n t r a l  body 38 .3  m ic ro n s ; t r i l e t e  i s  

obscured  by operculum  in  most spec im ens, ra y s  a p p ro x im a te ly  1 5 .0  

m icrons lo n g ; sp o re  w a ll  covered  by c lo s e ly  a rra n g e d  m uri d i s t a l l y ,  

i r r e g u l a r  c o n c e n tr ic  m uri p ro x im a lly , muri v a ry  from  2 .0  to  3 .0  

m icrons in  w id th ; o p e rc u la te  s t r u c tu r e  m easures ap p ro x im a te ly  one- 

t h i r d  of sp o re  d ia m e te r .

T h is  s p e c ie s  d i f f e r s  from V e s tis p o ra  p ro fu n d a  W ilson and 

H o ffm e is te r  in  p o s s e s s in g  l e s s  m assive  m uri and l e s s  pronounced 

c o n c e n tr ic  m ural developm ent on th e  p ro x im al s id e .  One o th e r  un

u s u a l d i f f e r e n c e  t h a t  may be of im portance  i s  t h a t  V e s tis p o ra  sp . A 

i s  g e n e r a l ly  found w ith  th e  operculum s t i l l  a t ta c h e d .

V e s tis p o ra  sp . A, a lth o u g h  r a r e  in  th e  exam ined m a te r ia l ,
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was no ted  from  n in e  l e v e l s  and a l l  sample l o c a l i t i e s  e x c e p t OPC 993. 

I t  seldom re a c h e s  more th an  1 .5  p e rc e n t of th e  t o t a l  sp o re  and 

p o lle n  f l o r a  in  any one l e v e l  b u t re ach es  a maximum of 2 .5  p e rc e n t 

i n  l e v e l  CPC 906H. I t  was n o t observed  from e i t h e r  of th e  f o s s i l 

i f e r o u s  s e a t  e a r th s .

F igured  specim en : S lid e  No. OPC 906H -4-3, C oal C ounty,

Oklahoma.

In f ra tu rm a  T r i r a d i t e s  (P a n t, ±954) emend. B hardw aj, 1955 

Genus GUTHOERLISPORITES Bhardw aj, 1954 

Type S p e c ie s : G u th o e r l i s p o r i te s  m ag n ificu s  B hardw aj. 1954

1954 G u th o e r l i s p o r i te s  m acm ificus B hardw aj. Neues J a h rb . 
f u r  G eo log ie  und P a la o n to lo g ie , K o n a ts h ., J a h rg . 
1954, p. 519, f i g .  8.

GUTHOERLISPORITES SP. A 

P la te  5, f ig u r e  9 

Spores r a d i a l ,  t r i l e t e ;  saccu s and c e n t r a l  body c i r c u l a r  in  

o u t l in e ;  o v e r a l l  d ia m e te r  53.6  m ic ro n s , c e n t r a l  body 28 .0  m icrons ; 

t r i l e t e  s im p le , s t r a i g h t ,  ra y s  1 2 .8  m icrons lo n g ; c e n t r a l  body 

f a i r l y  d i s t i n c t ,  l a e v i g a t e ,  p e r ip h e r a l  com pression  f o ld s  p r e s e n t ;  

saccu s  s u r fa c e  l a e v ig a te  to  f i n e ly  p u n c ta te ,  i n f r a r e t i c u l a t e .

This s p e c ie s  i s  r a r e  in  th e  M cA lester c o a ls .  Two specim ens 

from le v e l  OPC 993D p lu s  th e  f ig u re d  specim en from l e v e l  OPC 967G 

make up th e  t o t a l  o bserved  from a l l  l o c a l i t i e s .

F ig u red  specim en : S lid e  No. OPC 976G -1-1, P i t t s b u r g  C ounty,

Oklahoma.
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Genus CANDIDISPORA V en k a tach a la , 1963 

Type S p e c ie s :  C an d id isp o ra  C andida V e n k a ta c h a la , 1963

1963 C an d id isp o ra  C andida V e n k a ta c h a la , P a la e o b o ta n is t ,
v o l .  11, p . 4 1 -4 2 , p i ,  1 , f i g s .  7-8 .

CANDIDISPORA TRILETA (K osanke, 1950)

V en k a tach a la , 1963 

P la te  9, f ig u r e  10

1950 F l o r i n i t e s  t r i l e t u s  K osanke, 1 1 1 . G eol. Survey ,
B u ll .  74, p. 50, p i .  12 , f i g s .  3 -4 .

1963 C an d id isp o ra  t r i l e t a  (K osanke) V e n k a tach a la , P a la e o 
b o ta n i s t ,  v o l .  11 , p. 41.

C an d id isp o ra  t r i l e t a  was n o ted  from  s e c t io n s  OPC 906, OPC

908, OPC 967, and OPC 993 and in  each  i t  re a c h e s  a v a lu e  of from

0 .5  to  1 .0  p e rc e n t  of th e  sp o re  and p o l le n  f l o r a .  T h is r a r e  form 

may n o t have been in d ig en o u s  to  th e  c o a l  swamp b u t may have o r i g i 

n a te d  from  u p lan d s some d is ta n c e  away.

T h is  D esm oinesian  s p e c ie s  o f C an d id isp o ra  h as  been re p o r te d  

from  I l l i n o i s  and from  one Oklahoma c o a l ,  th e  W e ir -P i t ts b u rg  (S e c o r) . 

One o c cu rren c e  from  Europe has been  re p o r te d  in  th e  S tep h an ian  o f 

F ran ce .

F ig u red  specim en: S lid e  No. OPC 906D -5-3, C oal County,

Oklahoma.

In f ra tu rm a  V es ic u lo m o n o ra d iti (P a n t ,  1954) B hardw aj, 1956

Genus POTONIEISPORITES B hardw aj, 1954 

ly p e  S p e c ie s :  P o to n ie is p o r i te s  n o v icu s  B hardw aj, 1954

1954 P o to n ie is p o r i te s  n o v icu s  B hardw aj, Neues J a h rb .
f u r  G eo log ie  und P a lé o n to lo g ie , M o n a tsh ., J a h rg ,
1954, p. 519-520, f i g .  9.
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POTONIEISPORITES SP. A 

P la te  6 , f ig u r e  9 

M onosaccate m ic sp o re s ; b ro a d ly  oval in  p rox im al o r d i s t a l  

v iew s: s u tu re  s t r a i g h t ,  m o n o le te , p a r a l l e l  w ith  lo n g  a x i s ;  o v e r a l l  

d im ensions 65 .3  by 4 8 .5  m ic ro n s , c e n t r a l  body o v a l to  c i r c u l a r ,  30.5  

m ic ro n s ; c e n t r a l  body l a e v ig a te  to  f i n e l y  g r a n u la r ;  saccus s u r fa c e  

sm ooth, i n f r a r e t i c u l a t e .

S e v e ra l specim ens of P o to n ie i s p o r i t e s  sp . A were seen  d u rin g  

p re l im in a ry  work and th e  known s iz e  ran g e  of th e se  were 55 .0  t o  58.0  

m icrons in  th e  lo n g e s t  d ia m e te r  and 4 0 .0  to  50.0  m icrons in  th e  

s h o r t e s t  d ia m e te r . Specim ens were n o t enco u n te red  d u r in g  th e  assem 

b la g e  s tu d y  b u t n o ted  from  l e v e l s  OPC 905F, OPC 907C, and OPC 908H.

F ig u red  sp ec im en : S l id e  No. OPC 908H-4-2, L atim er C ounty,

Oklahoma.

POTONIEISPORITES SP, B 

P la te  5 , f ig u r e  10 

M onosaccate ra io sp o re s ; c i r c u l a r ,  or n e a r ly  so , i n  p ro x im a l 

o r d i s t a l  v iew s ; s u tu re  s t r a i g h t ,  m ono le te ; o v e r a l l  d im ensions 112.2  

by 1 0 7 .1  m ic ro n s ; c e n t r a l  body o v a l to  c i r c u l a r ,  53 .8  by 58 .5  m icrons ; 

c e n t r a l  body la e v ig a te  t o  f i n e l y  g ra n u la r  ; body d is p la y s  two d i s t i n c t  

r in g s  o f f o ld in g ;  s ac c u s  sm ooth, i n f r a r e t i c u l a t e .

T h is  s p e c ie s  d i f f e r s  from  P o to n ie is p o r i te s  sp . A in  i t s  

g r e a t e r  s i z e ,  c i r c u l a r  to  n e a r ly  c i r c u l a r  o u t l in e ,  and prom inence 

o f f o ld in g  on th e  c e n t r a l  body.

T h is  form  i s  r a r e  in  th e  M cA lester c o a ls  and was n o t  observed  

in  th e  assem blage  c o u n ts . One specim en was observed  from l e v e l  OPC
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906G d u r in g  p re lim in a ry  scan n in g .

F ig u red  specim en: S lid e  No. OPC 906G -8-3, C oal C ounty,

Oklahoma.

In f ra tu rm a  A le t e s a c c i t i  L e sch ik , 1955

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

Type S p e c ie s :  F lo r i n i t e s  p e l lu c id u s  (W ilson and Coe, 1940)
W ilson, 1958

1940 E n d o sp o rite s  p e l lu c id u s  W ilson and Coe, Amer. Mid
la n d  N a t u r a l i s t ,  v o l .  23, p. 184, p i .  1 , f i g .  3.

1944 F lo r i n i t e s  a n tiq u u s  (W ilson and Coe) S chopf, in
S . ,  W., and B . , 111 . G eol. S u rvey , K ept. In v . 91, 
p. 58-59, f i g ,  4

1958 F l o r i n i t e s  p e l lu c id u s  (W ilson and Coe) W ilson,
O kla. Geol. S urvey , O kla. Geology N o te s , v o l .  18, 
p. 99, p i .  1 , f i g .  3.

FLORINITES PELLUCIDUS (W ilson  and Coe, 1940)

W ilson, 1958

P la te  6, f ig u r e s  3 , 4

F l o r i n i t e s  p e l lu c id u s  i s  an  abundan t fo rm , b e in g  found in

31 sam ple l e v e l s .  I t s  d i s t r i b u t i o n a l  p a t te r n  i s  s p o ra d ic  and no

tre n d  can  be no ted  ex cep t in  OPC 993 where i t  in c r e a s e s  m arkedly

tow ard th e  to p  o f th e  seam. In  OPC 908 F. p e l lu c id u s  in c r e a s e s

s t e a d i ly  tow ard  th e  to p  o f  th e  c o a l  from  0 .5  ( a t  th e  b a se ) to  26 .5

p e rc e n t in  th e  n e x t to  th e  to p  sample and th en  i s  red u ced  to  1 1 .0

p e rc e n t in  th e  to p  c o a l  sam ple. With m inor e x c e p tio n s  t h i s  t r e n d

was observ ed  in  th e  sam ples from  OPC 967.

T his s p e c ie s  has been  re p o r te d  from  D esm oinesian  and

M isso u ria n  c o a ls  o f I l l i n o i s  and from  th e  D esm oinesian  of In d ia n a ,

Iow a, and Oklahoma. In  w e s te rn  Europe i t  ra n g e s  from  W estp h a lian  A
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to  S tep h an ian  C.

F igured  spec im ens: S lid e s  No, CPC 906D-1-2 and OPC 906D-

3 -3 , Coal County, Oklahoma,

FLORINITES PARTIS W ilson and K o ffm e is te r , 1956 

P la te  6 , f ig u r e  5

1956 F l o r i n i t e s  parvus W ilson and i o f f m e i s t e r , O kla.
G eol, S urvey , G iro , 32, p , 16, p i .  4 , f i g s ,  1 1 -1 2 .

This r a r e  s p e c ie s  o f F l o r i n i t e s  was encoun tered  in  o n ly  one 

l e v e l  (OPC 967F) d u r in g  th e  assem blage s tu d y  where th re e  specim ens 

(1 .5  p e rc e n t)  were n o ted .

F lo r in i t e s  parvus has been  r e p o r te d  on ly  from  th e  Croweburg 

and Rowe c o a ls  (D esm oinesian) o f Oklahoma.

F igured  specim en: S lid e  No. OPC 967F -4 -2 , P i t t s b u r g  C ounty,

Oklahoma.

FLORINITES SP. A 

P la te  7 , f ig u r e  4

M onosaccate p o l le n ,  a p p a re n t ly  a l e t e ;  b ro a d ly  e l l i p t i c a l  

when com pressed; 120 .0  to  140,0  m icrons in  lo n g e s t  d ia m e te r , 9 5 .0  

t o  115 .0  m icrons in  s h o r t e s t  d ia m e te r ;  sp o re  w a ll  f in e ly  i n f r a -  

r e t i c u l a  t e ,  w ith  saccu s  m argins e n t i r e ;  c e n t r a l  body m issin g  o r 

e x tre m e ly  red u ced , on ly  a f a i n t  im p re ss io n  rem a in in g .

T his s p e c ie s  d i f f e r s  from  F l o r i n i t e s  pum icosus (Ib ra h im ) S . ,  

W., and B. on ly  in  i t s  much l a r g e r  s iz e  and smooth m argins.

F o u rteen  specim ens o f F. sp . A were en co u n te red  d u r in g  th e  

assem blage  s tu d y  y e t  n o t one was n o te d  t o  have a c e n t r a l  body. This
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s p e c ie s  i s  found in  o n ly  n in e  l e v e l s  and re a c h e s  1 . 5 p e rc e n t of th e  

r e l a t i v e  assem blage c o u n ts  in  OPC 906G and OPC 993C.

F igu red  spec im en : S l id e  No. OPC 906G -4-4, C oal County,

Oklahoma.

FLORINITES SP. 3 

P la te  5 , f ig u r e  6

M onosaccate p o l le n ,  b i l a t e r a l ;  a p p a r e n t ly  a l e t e ;  round to  

e l l i p t i c a l  when com pressed ; o v e r a l l  d im ensions 3 8 .0  by 30 ,0  m ic ro n s , 

c e n t r a l  body 28 .1  by 1 2 .8  m ic ro n s ; c e n t r a l  body d e n se , a lm o st 

opaque; saccus co v e rs  c e n t r a l  body d i s t a l l y ;  sac c u s  l a e v i g a te ,  

f i n e l y  i n f r a r e t i c u l a t e .

This form i s  r a r e  in  th e  M cA lester c o a ls  b e in g  re p re s e n te d  

by two specim ens from  l e v e l  OPC 908F, n e i th e r  of w hich ap p ea r in  

th e  assem blage c o u n ts .

F igu red  sp ec im en : S lid e  No. CPC 908 F -1 -3 , L a tim er County,

Oklahoma.

Subturm a D is a c c i te s  Cookson, 1947

In fra tu rm a  D i s a c c i t r i l e t i  L esch ik , 1955

Genus ILLINITES K osanke, 1950 emend. P o to n i^  

and K la u s , in  Potonie^ and Kremp, 1954

Type S p e c ie s : I l l i n i t e s  u n ic u s  K osanke, 1950

1950 I l l i n i t e s  u n ic u s  K osanke, 11 1 . G eol. Survey , B u ll .
74, p . 51, p i .  1 , f i g s .  1 -4 .

ILLINITES UNICUS K osanke, 1950 

P la t e  7, f ig u r e  10
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I l l i n i t e s  u n ic u s  i s  a r a r e  e lem en t in  th e  M cA lester c o a ls .  

Three specim ens were n o ted  i n  th e  assem blage s tu d y , two from OPC 

906B and one from  OPC 908G,

Kosanke (1950, p i .  17) shows th e  ran g e  o f I l l i n i t e s  u n icu s  

t o  l i e  c o m p le te ly  i n  th e  M cLeansboro Group (M isso u rian ) in  I l l i n o i s ,  

T h is  s p e c ie s  h a s  been r e p o r te d  from  f iv e  Oklahoma c o a ls  to  d a te ,  

a l l  of which a r e  D esm oinesian in  ag e . The o n ly  o th e r  known r e p o r t  

o f t h i s  s p e c ie s  i s  from  th e  M iddle Z e c h s te in  of w e s te rn  Germany.

In f ra tu rm a  S u lc a t i  B hardw aj, 1956

Genus KOSANKEISPORITES (K osanke, 1950)

B hardw aj, 1956

Type S p e c ie s :  K o sa n k e is p o r ite s  e le g a n s  (K osanke, 1950) B hardw aj,
1956

1950 I l l i n i t e s  e le g a n s  K osanke, 111 . G eol. Survey , B u ll,
74, p. 52, p i .  1 , f i g s .  1 -2 .

1956 K o s a n k e is p o r ite s  e le g a n s  (K osanke) B hardw aj, P a la e o -
b o t a n i s t ,  v o l .  4 , p . 135-137 , p i .  2 , f i g s .  1 6 a-d ,
17.

KOSANKEISPORITES c f .  K. ELEGANS (K osanke, 1950)

B hardw aj, 1956 

P la te  7 , f ig u r e s  7, 8

The M cA lester form s a r e  c o n s id e ra b ly  l a r g e r  th a n  th o se  

r e p o r te d  by Kosanke (1950 , p. 52) from  th e  M cC learys B lu ff  c o a l  

(M isso u ria n )  o f c e n t r a l  s o u th e a s te r n  I l l i n o i s .  I n  a l l  o th e r  r e 

s p e c ts  th e  two a p p e a r  to  be c o n s p e c i f ic .

K o s a n k e is p o r i te s  c f .  K, e le g a n s  i s  r a r e  i n  th e  examined 

m a te r ia l ,  h a v in g  been  no ted  from  l e v e l s  OPC 908C, OPC 908H, and OPC
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976A.

T his s p e c ie s  h a s  been re p o r te d  from  th e  M isso u ria n  c o a ls  of 

I l l i n o i s  and from  s e v e r a l  D esm oinesian  c o a ls  o f  Oklahoma. I t  has  

a l s o  been re p o r te d  from  the S tep h an ian  A in  th e  S aa r c o a l  b a s in  in  

Germany,

F ig u red  specim ens: S l id e s  No, OPC 906B -4-4 , C oal C ounty,

and OPC 908C -6-1, L a tim er C ounty, Oklahoma,

KOSANKEISPORITES SP, A 

P la te  7, f ig u r e  11

B is a c c a te  m io sp o res; b i l a t e r a l ,  d i s t i n c t  s u lc u s  on d i s t a l  

s id e  betw een s a c c i  and p a r a l l e l  t o  l a t e r a l  a x i s ,  s u lc u s  n arrow , 

w iden ing  s l i g h t l y  a t  th e  ends; o v e r a l l  d im en sio n s  97 .0  by 76 ,5  

m ic ro n s , c e n t r a l  body 76,5 by 71 ,5  m ic ro n s ; c e n t r a l  body l a e v ig a te  

e x te r n a l l y ,  f i n e l y  in f r a g r a n u la t e ; s a c c i  s u r f a c e s  sm ooth, f i n e l y  

i n f r a r e t i c u l a t e ,

K o sa n k e is p o r ite s  sp. A i s  a r a r e  e lem en t in  th e  M cA lester 

sam ples. I t  was n o te d  from OPC 906E and OPC 9081, in  each  c a se  

re a c h in g  a maximum o f 1 ,0  p e rc e n t  o f th e  assem blage  c o u n ts .

F ig u red  spec im en : S l id e  No, OPC 9 0 8 1 -4 -1 , L atim er C ounty, 

Oklahoma.

In f ra tu rm a  P o d o c a rp o id it i  P o to n i^ , ..Thomson, and 

T h ie r g a r t ,  1950

Genus PIAIYSACCUS (Naumova, 1937) 

ex , P o to n i /a n d  K lau s , 1954
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Type S p e c ie s :  P la ty s a c c u s  p a p i l i o n i s  P o to n ie  and K lau s , 1954

1954 P la ty s a c c u s  p a p i l i o n i s  P o to n ie  and K lau s , G eol,
L a n d e sa n s ta lte n  B u n d esrep u b lik  D eu tsch lan d , G eol, 
J a h r b , , v o l .  68, p. 539-541, p i .  10, f i g s .  1 1 -1 2 ,

PLATYSACCUS SP, A

P la te  7, f ig u r e  6

B is a c c a te  p o l le n ;  b i l a t e r a l ,  b ro a d ly  o v a l in  p ro x im a l or

d i s t a l  v iew s; fu rro w  n arrow , 2 .5  to  3 .5  m icrons wide, 51 .0  m icrons

lo n g ; o v e r a l l  d im en sio n s  9 4 .4  by 65 .3  m ic ro n s ; c e n t r a l  body o v a l,

51 .0  m ic ro n s , body d e l in e a te d  by a  d i s t i n c t ,  r a i s e d  r id g e  2 .0  to

4 .0  m icrons w id e ; body f i n e l y  p u n c ta te ;  s a c c i  b ro a d ly  o v a l, each

56 .3  by 50 .0  m ic ro n s , c o a r s e ly  i n f r a r e t i c u l a t e ,

P la ty s a c c u s  sp , A may be d is t in g u is h e d  from P , p a p i l i o n i s  

P o to n ie ' and K laus w hich i s  s m a l le r ,  b o th  w ith  reg a rd  t o  body and 

s a c c i .  P la ty s a c c u s  sp , A b e a rs  no f o ld in g  on th e  s a c c i  a s  does 

P. p a p i l i o n i s . P la ty s a c c u s  s a a r e n s i s  Bhardwaj i s  a ls o  much s m a lle r

th a n  th e  M cA lester s p e c ie s  and th e  s t r o n g ly  d i s t a l l y  in c l in e d  s a c c i  

and f a i n t  i n t e r n a l  r e t i c u l a t i o n s  o f P. s a a r e n s i s  a re  d i s t i n c t ,

A s in g le  specim en o f t h i s  new s p e c ie s  was observed  from  

OPC 905E b u t i s  n o t in  th e  assem blage  c o u n ts .

F ig u red  specim en? S lid e  No, OPC 905E -5-7 , Coal C ounty, 

Oklahoma.

Genus COMPLEXISPORITES J i z b a ,  1952

Type S p e c ie s :  C o m p le x isp o r ite s  polym orphus J i z b a ,  1952

1952 C o m p le x isp o r ite s  polym orphus J i z b a ,  J o u r .  P a le o n 
to lo g y , v o l .  35 , p . 878-879, p i ,  121, f i g s ,  1 -1 4 .
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COMPLEXISPORITES SP. A 

P la te  7, f ig u r e  9 

B isa c c a te  p o l le n ;  l a e s u r a t e ,  w ith  few to  many f i s s u r e s  

e n c ir c le d  by a d i s t i n c t  g roove; a re a  e n c lo se d  by groove e q u a ls  

ab o u t tw o - th i rd s  o f t o t a l  p o l le n  body; o v e r a l l  d im en sio n s  99 .5  by

81 .5  m ic ro n s; body w a ll  f i n e ly  r e t i c u l a t e  to  g r a n u la te  (a p p a re n t ly  

depending  upon d eg ree  o f m a c e ra tio n ) ;  s a c c i  c re s c e n t- s h a p e d , o v e r

la p p in g  on d i s t a l  s i d e ,  each saccu s  a b o u t tw o - th i rd s  o f p o lle n  body; 

two to  many f o l d s ,  a l l  c o n ta in e d  w ith in  grooved a r e a .

T his s p e c ie s  does n o t ap p ea r in  th e  assem blage  c o u n ts . 

F ig u red  spec im en : S l id e  No. OPC 908C -4-1, L a tim er County,

Oklahoma.

Turma P ra e c o lp a te s  P o to n ie 'a n d  Kremp, 1955

Genus SCHOPFIPOLLENITES P o to n ie  and Kremp, 1955

Type S p e c ie s : S c h o p f i^ o l le n i te s  e l l i p s o ï d e s  ( Ib ra h im , 1932)
P o to n ie  and Kremp, 1955

1932 S p o ro n ite s  e l l i p s o ï d e s  Ib rah im , in  P o to n ie ', Ib rah im , 
and L oose, Neues J a h rb , f u r  M in é ra lo g ie , G eo lo g ic , 
und P a la o n to lo g ie ,  B e i l .-B a n d , v o l .  67, A bt. 2 , p. 
449 , p i .  17 , f i g ,  29.

1933 L a e v ig a to - s p o r i te s  e l l i p s o ï d e s  (Ib ra h im ) Ib rah im , 
Sporenform en des A e g irh o r iz o n ts  d e s  R u h r-R e v ie rs , 
W urzburg, D i s s e r t . , p. 40 , p i .  4 , f i g .  29.

1934 P u n c ta to - s p o r i t e s  e l l i p s o ï d e s  (Ib ra h im ) Loose, I n s t .  
P a la o b o t. und P e tro g . B re n n s te in e , A rb e ite n , v o l .  4 , 
p . 158 -159 , p i .  7 , f i g .  35.

1938 M onolet e s  e l l i p s o ïd e s  (Ib ra h im ) S ch o p f, 111. G eol.
S u rv ey , R ep t. In v . 50, p. 45 , p i .  1 , f i g .  14; p i .
6, f i g s .  5 -6 .

1955 S c h o p f ip o l le n i t e s  e l l i p s o ï d e s  (Ib ra h im ) P o to n ie  and
Kremp, G eol. L a n d e s a n s ta l te n  B u n d es re p u b lik  D eu tsch 
la n d ,  G eol. J a h r b . , v o l .  69, p. 180 , p i .  20, f i g ,
107 15 .
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SCHOPFIPOLLENITES ELLIPSOÏDES (Ib ra h im , 1932)

Potonie^ and Kremp, 1955 

P la t e  7, f ig u r e s  1, 2 

S c h o p f ip o l le n i te s - - e l- l ip s o id e 8 was rec o rd ed  from fo u r  s e c 

t io n s  and i s  m is s in g  from OPC 908. I t  i s  a r a r e  form in  th e  Mc

A le s te r  c o a l  f l o r a  assem b lag e .

R eported  o c c u rre n c e s  in c lu d e  th e  D esm oinesian o f I l l i n o i s  

and Oklahoma and W estp h a lian  B to  D of w este rn  Europe. Winslow 

(1959, p i .  14, f i g s .  5, 8, and 9) i l l u s t r a t e d  s e v e r a l  specim ens 

which m.ight be c o n s p e c i f ic  w ith  S. e l l i p s o i d e s . No ran g es  were 

g iv en .

F ig u red  sp ec im en s: S l id e s  No. OPC 905A-3-9 and CPC 906G-

4 -5 , Coal C ounty, Oklahoma.

SCHOPFIPOLLENITES SP. A 

P la te  7, f ig u re  3 

B i l a t e r a l ,  m ono le te  ; b ro a d ly  o v a l, ta p e r in g  to  r a th e r  b lu n t 

ends ; o v e r a l l  d im en sio n s  224 .5  by 140.3  m icrons; m onolete e x re n d ' 

le n g th  of body; body w a ll l a e v ig a te  to  f in e ly  p u n c ta te .

The d e s c r ip t i o n  o f S c h o p f ip o l le n i te s  e l l i p s o id e s  ( lo ra h im ) 

P o to n ie  and Kremp by Bhardwaj (1957a, p. 118) s ta t e d  c h a t th e r e  were, 

two f o ld s  p a r a l l e l  t o  th e  lo n g  a x is  o f th e  body. These fo ld '- a re  

m iss in g  in  S. sp. A, and th e  M cA lester sp e c ie s  ten d  to  be l a e v ig a te  

to  f i n e ly  p u n c ta te  and n o t ru g o se  as in  S. e l l i p s o i d e s ,

S c h o p f ip o l le n i te s  sp . A i s  m issin g  from th e  assem blage 

c o u n ts  b u t s e v e ra l  specim ens w ere observed d u r in g  p re lim in a ry



75

phases o f t h i s  s tu d y .

F ig u red  specim en : S l id e  No. OPC 993D -5-1, P i t t s b u r g  County, 

Oklahoma.

SPORAE DISPERSAE INCERTAE SEDIS

GENUS A SP. A 

P la te  6, f ig u r e s  1 , 2 

S pores r a d i a l ,  t r i l e t e ;  c i r c u l a r  in  o u t l in e ;  o v e r a l l  diam 

e t e r  54.0 m ic ro n s ; t r i l e t e  d i s t i n c t ,  s t r a i g h t ,  r a y s  6 .0  to  8 ,5  

m icrons lo n g ; w a ll l a e v ig a te  to  f in e ly  g r a n u la te ,  f i n e l y  i n f r a 

r e t i c u l a t e .

E ig h t specim ens have been observed  and th e  known s iz e  range 

i s  from 50 .0  to  60 .0  m ic ro n s . These sp o re s  p ro b ab ly  were o v a l 

p r io r  to  co m p ressio n  as most specim ens show a p r e f e r r e d  o r i e n ta t io n  

such th a t  th e  t r i l e t e  mark i s  e a s i l y  observ ed . L eve l CPC 906A, 

th e  s e a t  e a r th  of th e  C oal County l o c a l i t y ,  i s  th e  o n ly  l e v e l  th a t  

has  t h i s  form  and th r e e  specim ens (1 .5  p e rc e n t)  were n o ted  in  th e  

assem blage c o u n ts . I t  i s  l i k e l y  t h a t  t h i s  form i s  an Upper M is s is -  

s ip p ia n  o r Morrowan form  t h a t  h a s  been rew orked.

F ig u red  sp ec im en s: S l id e s  No. OPC 906A-1-15 and OPC 906A-

2 -1 1 , Coal County, Oklahoma.

GENUS B SP, A 

P la te  4 , f ig u r e  1 

S pores r a d i a l ,  t r i l e t e ;  b ro a d ly  o v a l to  e l l i p t i c a l  due to  

com pression ; o v e r a l l  d im ensions 76 .5  by 55 .1  m ic ro n s; t r i l e t e  d i s -
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t i n c t ,  s t r a i g h t ,  ra y s  15 ,0  to  1 8 .0  m icrons lo n g ; spore body 

l a e v ig a te ,  e x c e p t f o r  numerous b lu n t ,  rounded p ro je c t io n s  1 ,0  to

4 .5  m icrons in  h e ig h t ,  2 ,0  to  5 .0  m icrons in  d iam e te r, p r o je c t io n s  

ap p ear to  be random ly sp aced ; sp o re  c o a t  b e a rs  two to  fo u r  p e r ip h 

e r a l  fo ld s  p a r a l l e l  w ith  th e  lo n g  a x is .

R ecorded , in  th e  assem blage c o u n ts , from  seven l e v e l s ,  t h i s  

form re a ch e s  a maximum o c cu rren c e  o f 1. 5 p e rc e n t in l e v e l  OPC 9061, 

I t  was n o t o b served  from  l o c a l i t i e s  OPC 967 and OPC 993,

F ig u red  spec im en : S l id e  No, OPC 907E-1-6, L a tim er C ounty,

Oklahoma,

GENUS C SP, A 

P la te  7, f ig u r e  5 

P o lle n  b i l a t e r a l ,  m onosaccate ; e q u a to r i a l  o u t l in e  b ro a d ly  

e l l i p t i c a l ;  o v e r a l l  d im ensions 9 1 ,8  by 6 1 ,2  m icrons, c e n t r a l  body

64 ,0  by 4 3 .4  m icrons ; c e n t r a l  body i n d i s t i n c t ,  o r p ro b a b ly  m is s in g , 

w ith  on ly  th e  im p re ss io n  re m a in in g ; two m ajor fo ld s  p a r a l l e l  w ith  

th e  long  a x i s ;  c e n t r a l  body f i n e l y  g r a n u la r ; saccus s u r fa c e  f i n e l y  

g ra n u la r ,  c o a r s e ly  i n f r a r e t i c u l a t e .

T his form  i s  u n l ik e  any d e s c r ib e d  genus and i s  r a r e  in  th e  

M cA lester c o a ls .  Two o r th r e e  sp ec im en s, in  a d d i t io n  t o  th e  f i g 

u red  specim en, have been  seen .

F ig u red  sjpeciraen: S l id e  No, OPC 90 8 1 -1 -2 , L a tim er C ounty ,

Oklahoma,

GENUS D SP, A 

P la te  6, f ig u r e  12
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S p o res  r a d i a l ,  t r i l e t e ;  ro u n d ly  t r i a n g u l a r  in  b o th  p ro x im al 

and d i s t a l  v iew s; o v e r a l l  d im ensions 115 .0  by 102 .0  m ic ro n s , c e n t r a l  

body 65.0 to  70.0 m icrons in  d ia m e te r ; t r i l e t e  d i s t i n c t ,  s t r a i g h t ,  

ra y s  10 .0  to  13 .5  m icrons lo n g ; c e n t r a l  body c i r c u l a r ,  d e l in e a te d  

by fo u r  t o  f iv e  c o n c e n tr ic ,  a n n u la r  ty p e  r in g s  7 .5  to  1 0 .0  m ic ro n : 

w ide, c e n t r a l  body f in e ly  g ra n u la te ;  saccu s  a t ta c h e d  to  c e n t r a l  

body, l a e v ig a te  to  f i n e ly  g ra n u la r  on th e  s u r f a c e ,  i n f r a r e t i c u l a t e .

T h is  genus b e a rs  a vague resem blance  to  S p e n c e r is p o r i te s  

C haloner, 1951, b u t d i f f e r s  in  many r e s p e c t s .  The c e n t r a l  body of 

S p e n c e r is p o r i te s  m easures from 1 0 0 .0  to  200.0  m ic ro n s , bear:-; a  t r i -  

r a d ia t e  r i d g e ,  and th e  edge of th e  saccu s  i s  c o n tin u e d  by a s in g le  

th in  la y e r  o f c u t i c l e .  Genus D has a much sm a lle r  c e n t r a l  body 

(6 5 .0  m ic ro n s) and n e i th e r  a t r i r a d i a t e  r id g e  n o r a c u t i c l e  l a y e r .

No o th e r  known genus b e a rs  a c lo s e r  resem blance  to  t h i s  form .

Genus D sp . A was n o t e n co u n te red  in  th e  assem b lag e  s r u iy .  

F ig u red  specim en : S lid e  No. OPC 906G -7-1, Coal C ounty,

Oklahoma,

GENUS E SP. A 

P la te  4 , f ig u r e  2 

S p o res  r a d i a l ,  t r i l e t e ;  o u t l in e  ro u n d ly  t r i a n g u l a r ;  o v e r a l l  

d im ensions 64 .0  by 64 ,0  m ic ro n s; t r i l e t e  obscured by th ic k e n e d  lip:> 

th a t  a re  1 .0  to  2 .5  m icrons w ide , t r i l e t e  re a c h e s  e q u a to r i a l  t h i c k 

e n in g ; sp o re  s u r fa c e  covered  by p a p i l l a e  0 .5  to  2 .5  m icrons in  

h e ig h t ,  p a p i l l a e  2 .0  to  3 .5  m icrons a p a r t ,  a re a  betw een p a p i l l a e  

l a e v ig a te  t o  f i n e l y  g ra n u la r ;  e q u a to r i a l  th ic k e n in g  v a r i e s  from
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5 .0  to  1 0 .0  m icrons in  w id th .

This form  i s  r a r e  in  th e  M cA lester c o a ls ,  o c c u rr in g  only  

in  th e  s e a t  e a r th  o f s e c t io n  CPC 906. I t  does n o t ap pear in  th e  

assem blage c o u n ts .

F ig u red  specim en : S lid e  No, OPC 906A -1-12, Coal C ounty,

Oklahoma.

GENUS F SP. A 

P la te  1 , f ig u r e  16

S pores r a d i a l ,  t r i l e t e ;  convex t r i a n g u la r  in  e q u a to r ia l  

v iew , w ith  w e ll-ro u n d e d  a p ic e s ;  o v e r a l l  d im ensions 33 .0  by 33 .0  

m ic ro n s; t r i l e t e  ra y s  re a c h  a p ic e s  and a re  b o rd e red  by th ic k e n ed  

l i p s  2 .0  to  2 .5  m icrons wide on e i t h e r  s id e  of r a y ,  l i p s  ap p ear 

to  te rm in a te  a t  e q u a to r ;  sp o re  c o a t la e v ig a te  to  f i n e ly  g ra n u la r  

u n der o i l  immersiom.

T his genus may be c o n g e n e ric  w ith  th e  form  d e sc r ib e d  as 

L e i o t r i l e t e s  o rn a tu s  Ish ch en k o , 1956. I f  t h i s  i s  th e  case  i r  may 

be in f e r r e d  t h a t  I s h c h e n k o 's  a ss ig n m en t i s  in  e r r o r  because i t  

does n o t a g re e  w ith  th e  g e n e r ic  d ia g n o s is  of L e i o t r i l e t e s . l e i c -  

t r i l e t e s  o rn a tu s  h a s  been re p o r te d  from  th e  Donetz B asin  of R u ss ia , 

from  S c o tla n d , and from  S p itz b e rg e n . The number o f specim ens r e 

co rded  from  th e s e  th r e e  l o c a l i t i e s  a p p e a rs  to  p re c lu d e  th e  'e x in a l  

f o ld in g ' due t o  co m p ressio n  a s  r e p o r te d  by Love (1960 , p. 122) and 

le n d  c red en ce  t o  th ic k e n e d  l i p s  on e i t h e r  s id e  o f th e  t r i l e t e .

In  a d d i t io n  to  th e  f ig u r e d  specim en two o th e r s  were observed  

d u r in g  th e  assem blage  s tu d y  from  l e v e l  OPC 906E,
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F ig u red  specim en : S l id e  No. OPC 906C -5-1, C oal County,

Oklahoma.

GENUS G SP. A 

P la te  5, f ig u r e s  7, 8 

Spores r a d i a l ,  t r i l e t e ;  saccu s  and c e n t r a l  body c i r c u l a r  to  

s u b c i r c u la r  in  o u t l in e  ; o v e r a l l  d im ensions 5 1 .0  by 4 0 .8  m icrons, 

c e n t r a l  body 3 0 ,6  m icrons ; t r i l e t e  s im p le , d i s t i n c t ,  ra y s  re a c h  

e q u a to r  o f c e n t r a l  body; c e n t r a l  body d i s t i n c t ,  l a e v ig a te  on th e  

s u r fa c e ,  c o a r s e ly  i n f r a r e t i c u l a t e ;  sac c u s  s u r f a c e  la e v ig a te ,  f i n e ly  

i n f r a r e t i c u l a t e .

S e v e ra l  specim ens o f t h i s  form  were o bserved  d u rin g  e a r l i e r  

ph ases  o f t h i s  s tu d y . I n  th e  M cA lester form s th e  saccus and c e n t r a l  

body ap p ea r to  be in  c o n ta c t  w ith  each  o th e r  in  a  zone m easuring 

ab o u t 2 .0  m icrons a t  th e  edges o f  th e  c e n t r a l  body. This c o n ta c t  

zone i s  u n d o u b ted ly  th e  p o in t  o f a tta c h m e n t o f  th e  saccu s  to  th e  

c e n t r a l  body. T h is  form  re sem b le s  S ch u lzo sp o ra  Kosanke, 1950, b u t 

d i f f e r s  in  th e  mode of sac c u s  a tta c h m e n t and a l l  observed  specim ens 

were much s m a lle r  th a n  i n  K o san k e 's  genus.

D avis (1961 , p i ,  11 , f i g ,  5) and Urban (1962, p i .  6, f i g s ,

9, 11) f ig u re d  specim ens from  th e  Rowe and M in e ra l c o a ls  re s p e c 

t i v e l y  t h a t  may p ro v e  to  be c o n g e n e ric  w ith  Genus G from  th e  Mc

A le s te r  c o a ls .

T h is  form  i s  r a r e  i n  th e  exam ined s e c t io n s  and was observed  

on ly  in  l e v e l s  OPC 9060 and OPC 906H,

F ig u red  spec im en : S l id e  No, OPC 906H -5-4, Coal County,

Oklahoma,
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GEîi'US H SP. A 

P la te  5, f ig u r e  11 

S pores r a d i a l ,  z o n a te ,  a p p a re n tly  a l e t e ;  a lm o st c i r c u l a r  in  

o u t l in e ;  o v e r a l l  d im en sio n s  51 .0  m icrons, c e n t r a l  body 3 0 .6  m ic ro n s; 

c e n t r a l  body w ith  a lm o s t opaque in n e r  body 1 7 .9  m icrons in  d ia m e te r , 

r a d i a l l y  s t r ip e d  w ith  p r o je c t io n s  5 ,0  to  8 .0  m icrons lo n g  re a c h in g  

a lm o st to  e q u a to r  o f c e n t r a l  body p ro p e r ;  saccu s  l a e v i g a te ,  f in e ly  

i n f r a r e t i c u l a t e ; c e n t r a l  body la e v ig a te  to  f i n e l y  g ra n u la r .

T h is  s p e c ie s  i s  r a r e  in  the M cA lester c o a ls .

F ig u red  spec im en : S lid e  No. OPC 906D -3-1, Coal C ounty,

Oklahoma.

GENUS I  SP. A 

P la te  6, f ig u r e s  13 , 14 

P o lle n  r a d i a l ,  zonat e ,  a p p a re n tly  a l e t e ; s u b c i r c u la r  to  

e l l i p t i c a l  in  o u t l i n e ; o v e r a l l  d im ensions 84 .2  by 63 .8  m ic ro n s , 

c e n t r a l  body c i r c u l a r ,  51 .0  m icrons; saccu s  l o b u la te ,  r a d i a l l y  

s t r ip e d  due to  m inor f o ld in g ,  f in e ly  g ra n u la r  ; saccu s  v a r ie s  from 

7 .7  to  1 7 .9  m icrons i n  w id th ; saccus a t ta c h e d  a t  e q u a to r  of c e n t r a l  

body, th ic k e n s  a t  c o n ta c t  a r e a ;  c e n t r a l  body c o a r s e ly  g r a n u la r ,  g ran a

1 .0  to  3 ,5  m icrons w ide.

Genus I  may be c o n g e n e ric  w ith  L a te n s in a  Luber (y e a r  ?) b u t 

th e  v a l i d i t y  o f L a te n s in a  i s ,  a t  p r e s e n t ,  i n  d o u b t. Should L a te n s in a  

p rove  to  be v a l id  th e n  p e rh a p s  th e  M cA leste r specim ens sh o u ld  be 

a s s ig n e d  t o  t h i s  g en u s. A d e ta i l e d  d is c u s s io n  o f th e  g e n e r ic  e p i 

t h e t s  L a te n s in a  and C o rd a i t in a  may b e  seen  in  Bordeau (1964 , p. 137-
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1 38).

F ig u red  sp ec im en s: S l id e s  No. OPC 906A-7-1 and OPC 906C-

1 -1 0 , C oal C ounty, Oklahoma,

MEGASPORES 

A nteturm a S p o r i te s  H. P o to n ie ,  1893

Turma T r i l e t e s  R e in sc h , 1881 (non 1884) P o to n ie  and Kremp, 1955 

Subturm a L a g e n o t r i le te s  P o to n ie 'a n d  Kremp, 1955 

Genus TRILETES (B enn ie  and K id s to n , 1885) 

ex  Z e rn d t, 1930 (s e n su  D i j k s t r a ,  1946)

Type S p e c ie s ;  T r i l e t e s  g la b r a tu s  Z e rn d t, 1930

1946 T r i l e t e s  g la b r a tu s  Z e rn d t, D i jk s t r a ,  N e th e r la n d s
G eol. S t i c h t in g  M eded., s e r .  C -3 -1 , no . 1 , p . 26- 
28, p i .  1 , f i g s .  1 -3 , 5 -8 ; p i .  4 , f i g .  35. ( f o r  
synonymy see D i jk s t r a ,  1946, p. 2 6 -2 7 .)

Numerous specim ens of m egaspores a s s ig n a b le  to  th e  genus 

T r i l e t e s  a re  found in  th e  M cA lester c o a ls  b u t no s p e c ia l  e f f o r t  

was made to  i s o l a t e  l a r g e  numbers of them. Specim ens ob serv ed  

d u r in g  th e  assem blage  s tu d y  a re  n o t  in c lu d e d  in  th e  c o u n ts  b ecau se  

i t  i s  n o t  b e l ie v e d  t h a t  a  r e p r e s e n ta t iv e  sam ple was o b ta in e d . Three 

s p e c ie s  a re  i l l u s t r a t e d  a s  exam ples o f some m egaspore ty p e s  observed .

TRILETES c f .  T. LE\,C:S (Z e rn d t, 1937)

S , , W., and B . , 1944 

P la te  8 , f ig u r e s  8 , 1 0 , 11

1937 L a g e n ic u la  l e v is  Z e rn d t, Acad. P o lo n a is e  S c i .  L e t t r . ,
B u l l . ,  s e r .  A, p. 587-588, p i .  15 , f i g s .  1 -1 1 .

1944 T r i l e t e s  l e v i s  (Z e rn d t)  S . , W., and B . , 111. G eol.
S urvey , R ep t. In v . 91 , p . 23.
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F igured  spec im ens; S l id e s  No. OPC 907F-5-2 and OPC 9Ü7G- 

1 2 -1 , L a tim er C ounty, Oklahoma,

TRILETES RUGOSUS (L o o se , 1932) Schopf, 1938 

P la te  8 , f ig u r e s  1 -7

1932 S p o ro n ite s  ru g o su s  Loose, in  P o to n ie , Ib rah im , and
Loose, Neues J a h rb .  f u r  M in é ra lo g ie , G eo lo g ie , und 
P a la o n to lo g ie , B e i l ,-B a n d , v o l .  67, A b t, B, p, 452, 
p i ,  20, f i g ,  59,

1946 T r i l e t e s  ru g o su s  (L oose) D i jk s t r a ,  N e th e r la n d s  G eol.
S t i c h t in g  M eded,, s e r ,  C -3 -1 , no, 1 , p . 47 -48 , p i ,
9 , f i g s ,  8 3 -9 9 ; p i ,  10. f i g s ,  100-114; p i .  11 , f i g ,
115.

F igu red  spec im ens: S l id e s  No. OPC 9 0 6 1-7 -1 , OPC 9061-7 -3 ,

and OPC 9061-7 -5 , C oal C ounty, Oklahoma.

TRILETES SP. A 

P la te  8, f ig u r e s  9 , 12

Spores l a r g e ,  t r i l e t e ;  o v a l, s l i g h t l y  e lo n g a te d  as  a r e s u l t  

o f l a t e r a l  co m p ressio n ; o v e r a l l  d im en sio n s  497 .5  by 4 8 3 ,5  m ic ro n s; 

t r i l e t e  obscu re  due t o  co m p ress io n ; s u r f a c e  ap p ea rs  l a e v ig a te  to

f i n e l y  m a tte  under low power (35X ), f i n e l y  g ra n u la r  u n d e r o i l  immer

s io n ;  sp o re  c o a t 8 ,0  to  1 0 ,0  m icrons t h i c k ,  t r a n s l u c e n t ;  s e v e r a l ,  

random ly o r ie n te d ,  com pression  f o ld s  on s e v e r a l  specim ens.

T his sp e c ie s  re sem b les  T r i l e t e s  t r a n s lu c e n s  K osanke, 1938, 

b u t i s  s m a lle r  and th e  sp o re  w a ll i s  th in n e r .

F ig u red  specim en: S l id e  No, OPC 908C -8-1, L a tim er County,

Oklahoma,



DISCUSSION

F o s s i l  sp o re  and p o lle n  d a ta  employed in  t h i s  s tu d y  have 

been o b ta in e d  in  two ways : 1) by th e  i d e n t i f i c a t i o n  o f g e n e r ic  and 

s p e c i f ic  palynom orphs in  th e  c o a ls  and r e l a t e d  sed im en ts  and 2) by 

r e l a t i v e  assem blage  c o u n ts  p lo t te d  as  segm ent and c h a n n e l h is to g ra m s . 

The l a t t e r  te c h n iq u e  in v o lv e d  c o u n tin g  200 specim ens from  each  f o s s i l -  

i f e r o u s  l e v e l ,  com puting  th e s e  c o u n ts  a s  r e l a t i v e  p e rc e n ta g e s , and 

p l o t t i n g  th e s e  d a ta  as h is to g ra m s .

A n a ly s is  of c h a n n e l h is to g ra m s  in d ic a te s  t h a t  p la n t  su cc e s 

s io n  took  p la c e  d u r in g  d e p o s i t io n  o f th e  M cA lester c o a ls  and th a t  

t h i s  s u c c e ss io n  was in te r r u p te d  d u r in g  d i f f e r e n t  s ta g e s  a t  d i f f e r e n t  

l o c a l i t i e s  p r io r  to  th e  f i n a l  in u n d a tio n  o f th e  c o a l  swamp. F i f 

te e n  sp o re  and p o l le n  g ro u p s were chosen  to  i l l u s t r a t e  p la n t  d i s 

t r i b u t i o n  and s u c c e s s io n  a s  i t  dev e lo p ed  in  each  l e v e l  and from  each  

sampled l o c a l i t y  (T a b le  1 ) .

The h is to g ra m s  a re  p re s e n te d  i n  t h e i r  r e l a t i v e  sou thw est t o  

n o r th e a s t  g eo g ra p h ic  p o s i t io n s  w ith  th e  low er fo u r  r e p r e s e n t in g  Lower 

M cA lester (L eh ig h ) l o c a l i t i e s  and th e  upperm ost r e p r e s e n t in g  an Upper 

M cA lester ( S t i g l e r )  l o c a l i t y .  T h is  g ra p h ic  te c h n iq u e  i s  u t i l i z e d  t o  

i l l u s t r a t e  f l o r a l  changes r e s u l t i n g  from  e c o lo g ic a l  s h i f t s  b o th  in  

tim e and in  sp ac e .

The sp o re  and p o l le n  f l o r a  of th e  M cA lester c o a ls  c o n s is t s

83
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O'̂  our dom inant genera  whose sp e c ie s  com prise  7 1 .9  p e rc e n t  o f th e  

Lower M cA lester ( Lehigh] c o a l  and 73 .4  p e rc e n t  o f th e  Upper M cA lester 

( S t i g l e r )  c o a l .  These g e n e ra , in  d escen d in g  o rd e r  of abundance, a re  : 

L a e v ig a to s p o r i te s , L ycospora , E n d o s p o r i te s , and C alam ospora. P r in 

c i p a l  s u c c e s s io n a l  t r e n d s  a re  shown by th e s e  fo u r  g e n e ra .

L a e v ig a to s p o r i te s  a p p ea rs  to  have been a p io n e e r  e lem en t of 

th e  p a ly n o lo g ic a l  s u c c e ss io n . S p ec ies  o f t h i s  genus o ccu rred  in  a l l  

examined l e v e l s  and a r e l a t i v e  p e rc e n ta g e  in c re a s e  may be no ted  from 

th e  so u th e rn m o st l o c a l i t y  to  th e  n o rth e rn m o st l o c a l i t y  (F ig u re  2 ) . 

E co lo g ie  c o n d i t io n s  f o r  th e  p a re n t  p la n t  o f L a e v ig a to s p o r i te s  must 

have been  somewhat b e t t e r  d u r in g  th e  p e r io d  o f c o a l  swamp d e p o s i t io n  

o f th e  Upper M cA lester ( S t i g l e r )  c o a l  a s  th e  h ig h e s t  r e l a t i v e  p e r 

c e n ta g e s  of L a e v ig a to s p o r i te s  a re  found in  OPC 907.

L ycospora shows a  com plem entary d i s t r i b u t i o n a l  p a t t e r n  w ith  

L a e v ig a to s p o r i t e  s., i .  e , , as  L a e v ig a to s p o r i te s  in c r e a s e s  in  number, 

to  th e  n o r th e a s t ,  Lycospora d e c re a s e s .

Two o th e r  g en era  w hich show a com plem entary  d i s t r i b u t i o n a l  

p a t t e r n  w ith  Lycospora a r e  F l o r i n i t e s  and W ils o n i te s .

E n d o s p o r ite s  i s  more abundan t n e a r  th e  c e n te r  o f  th e  Lower 

M cA lester (L eh igh ) o u tc ro p  a r e a  in  P i t t s b u r g  C ounty . The C oal and 

L a tim er County l o c a l i t i e s ,  w hich l i e  a t  th e  ex trem e ends o f th e  

sam pled a r e a ,  have a f l o r a  red u ced  o n ly  s l i g h t l y  i n  number of Endo

s p o r i t e s  sp ec im en s. The Upper M cA lester ( S t i g l e r )  s e c t i o n ,  in  L a t i 

mer C ounty, h as  l e s s  th a n  o n e -s ix th  th e  number o f spec im ens o f Endo

s p o r i t e s  a s  was observed  in  th e  Lower M cA lester c o a l  s e c t io n  immedi

a t e l y  u n d e r ly in g  i t .  T h is  marked r e d u c t io n  in  o c c u rre n c e  o f Endo-
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FIGURE 3 . CHANNEL HISTOGRAMS ILLUSTRATING RELATIVE PER
CENTAGES OF SPORE GENERA IN FIVE SECTIONS OF McALESTER COALS.



86

s p o r i t e s , coupled  w ith  th e  h igh  p e rc e n ta g e s  o f L a e v ig a to s p o r i te s , 

may be of s t r a t i g r a p h ie  im p o rtan ce  in  s e p a r a t in g  Lower from  Upper 

M cA lester c o a ls .

Calam ospora does n o t in d ic a te  a d e f i n i t e  s u c c e s s io n a l  tre n d  

in  th e  ch an n e l h is to g ra m s , which a re  com posite  h is to g ra m s  f o r  a l l  

l e v e l s  in  one seam. The segm ent h is to g ra m s , how ever, show a d i s t i n c t  

s u c c e s s io n a l  h i s to r y  f o r  each sam pled l o c a l i t y  (se e  d is c u s s io n  f o r  

each  OPC l o c a l i t y ) .

OPC 906 

COAL COUNTS, OKLAHOMA

S e c tio n  OPC 906 i s  n e a r  th e  so u th e rn  l i m i t s  of th e  Lower 

M cA lester (L eh igh) c o a l  o u tc ro p s . In  t h i s  l o c a l i t y  s e v e ra l  f l o r a l  

e lem en ts  ( A h r e n s i s p o r i te s , G ra n d isp o ra , and , p o s s ib ly  Genus A) in  

th e  s e a t  e a r th  appear to  have been  rew orked from  o ld e r  sed im en ts .

Lycospora b re v i ju q a  i s  th e  dom inant s p e c ie s  in  th e  c o a l  o f 

OPC 905 and in d ic a te s  a marked b im odal o c c u rre n c e . In  l e v e l  1 i t  

co m p rises  50 .0  p e rc e n t o f th e  r e l a t i v e  p a ly n o lo g ic a l  f l o r a .  L ev e ls  

C, D, and E d e c re a se  s t e a d i l y  to  5 .0  p e rc e n t  a t  l e v e l  F, Dominance 

i s  a g a in  shown in  l e v e l  G where L. b r e v i ju q a  re a c h e s  4 4 .5  p e rc e n t  

th e n  d e c re a se s  ag a in  in  th e  n ex t two l e v e l s  t o  15 .0  p e rc e n t in  l e v e l  

I ,  th e  topm ost c o a l l e v e l .

L a e v iq a to s p o r i te s  o v a l is  and L o p h o t r i le te s  m ic ro sae to su s  

re a c h  t h e i r  maximum developm ent in  th e  m idd le  p a r t  o f th e  seam, a t  

th e  l e v e l  where Lycospora b re v i ju q a  i s  g r e a t ly  d im in ish e d .

The s ix  s p e c ie s  o f L a e v ig a to s p o r i te s , combined a s  a g ro u p .
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i n d ic a te  two d i s t i n c t  s ta g e s  o f abundance. This group in c re a s e s  

s t e a d i ly  from 1 1 .0  p e rc e n t  in  l e v e l  B to  34 .5  p e rc e n t in  l e v e l  ? 

and th e n  shows a marked drop  in  l e v e l  G. They in c r e a s e  a g a in  in  th e  

n e x t l e v e l  to  30 ,0  p e rc e n t  and a r e  re p la c e d  by an in c re a s e  in  sp e c ie s  

o f Calam ospora and T r i q u i t r i t e s  in  th e  topm ost l e v e l ,  l e v e l  I .

E n d o sp o rite s  a n q u la tu s  and E. o rn a tu s  have two maxima, one 

in  l e v e l  C and th e  o th e r  in  l e v e l  I .  Absence of a l l  s p e c ie s  of 

C alam ospora in  l e v e l  G i s  d i f f i c u l t  to  e x p la in . T his i s  th e  l e v e l  

in  which Lycospora b re v i ju q a  re a c h e s  i t s  second ’p e ak ’ b u t t h i s  

abundance i s  n o t c o n s id e re d  s u f f i c i e n t  to  mask o u t C alam ospora.

F l o r i n i t e s  and W ils o n i te s , b o th  r a r e  in  th e  low er h a l f  of 

o f th e  c o a l ,  a r e  m inor f l o r a l  e lem en ts  in  th e  upper h a l f  ( l e v e l s  T,

G, and H) and a r e  m is s in g  from  th e  topm ost l e v e l .  The p re sen ce  of 

s e v e r a l  d i f f e r e n t  s p e c ie s  o f s a c c a te  p o lle n  may in d ic a te  p ro x im ity  

t o  a  nearb y  up land  f l o r a .  I t  shou ld  be n o ted  t h a t  t h i s  h y p o th e t i 

c a l  up land  was some d is ta n c e  away, and much n e a re r  to  th e  n o r th e rn  

p o r t io n s  o f th e  o u tc ro p  a r e a ,  b ecau se  th o se  s e c t io n s  show a g r e a te r  

number o f s a c c a te  specim ens in  th e  sam ples.

T r i q u i t r i t e s  in c r e a s e s  upward from th e  low erm ost c o a l l e v e l  

t o  l e v e l  G where i t  i s  red u ced  s l i g h t l y  in  number and re a c h e s  a  max

imum o f 8 .0  p e rc e n t  in  th e  to pm ost c o a l  sam ple.

S e c tio n  OPC 906 i s  dom inated  by sp e c ie s  o f  th e  gen era  

L ycospora  and L a e v ig a to s p o r i te s . These g en era  c o n tr ib u te d  51 .0  

p e rc e n t  o f  th e  sp o re  and p o l le n  f l o r a  and , in  g e n e ra l ,  where one in 

c re a s e s  th e  o th e r  d e c re a s e s  s h a r p ly ,  d is p la y in g  a com plem entary
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d i s t r i b u t i o n a l  p a t t e r n  w ith in  th e  c o a l  seam.

OPC 993

S e c tio n  OPC 993, lo c a te d  on th e  so u th w es te rn  f la n k  of th e  

Savanna a n t i c l i n e ,  i s  c h a r a c te r iz e d  by com plem entary d i s t r i b u t i o n a l  

p a t t e r n s  in v o lv in g  sp ec ie s  o f C alam ospora , F l o r i n i t e s , E n d o s p o r i te s , 

and L a e v ig a to s p o r i te s  o v a l i s . As C alam ospora and L a e v ig a to s p o r i te s  

o v a l i s  d e c re a se  upward in  th e  c o a l  s e c t io n s  b o th  E n d o s p o rite s  and 

F l o r i n i t e s  in c re a s e  sh a rp ly , E n d o sp o r ite s  i s  th e  dom inant sp o re  

e lem en t in  th e  to p  o n e - th ird  o f  th e  seam. The lo w er tw o - th i r d s  of 

th e  c o a l  i s  dom inated  by L ycospora  b re v i ju q a  and s p e c ie s  o f 

L a e v ig a to s p o r i te s . The marked in c r e a s e  in  s a c c a te  form s i s  i n t e r 

p re te d  a s  i n d ic a t iv e  of t h i s  s e c t io n  b e in g  c lo s e r  to  a n e a rb y  u p land  

f l o r a  th a n  was s e c t io n  OPC 905. The l a t t e r  l i e s  a p p ro x im a te ly  26 

m ile s  to  th e  so u th w es t.

W ils o n i te s , T r i q u i t r i t e s , and L o p h o t r i l e t e s , a lth o u g h  p r e s e n t ,  

a r e  m inor f l o r a l  e lem ents a t  t h i s  l o c a l i t y .  T r i q u i t r i t e s  and Lopho

t r i l e t e s  m ic ro sa e to su s  d is p la y ,  i n  a  b road  se n se , a com plem entary 

p a t t e r n ,  a s  one in c re a s e s  th e  o th e r  d e c re a s e s .

OPC 967 

PITTSBURG COUNTY, OKLAHOMA

Dominant g en era  i n  th e  c o a l  o f s e c t io n  OPC 967 a r e  L a e v ig a to 

s p o r i t e s  and E n d o s p o r ite s , w ith  s p e c ie s  o f C alam ospora , F l o r i n i t e s , 

and Lycospora a s  subdom inant f l o r a l  e le m e n ts . The s p e c ie s  o f 

L a e v ig a to s p o r i te s  a r e  abundant (5 4 .5  p e rc e n t)  a t  th e  b ase  o f th e
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c o a l .  L a e v ig a to s p o r i te s  m inu tus c lo s e ly  app ro x im ates  t h i s  su c c e s 

s io n a l  p a t t e r n ,  th e  m ajo r d e v ia t io n  b e in g  t h a t  l e v e l  K c o n ta in s  th e  

lo w e st p e rc e n ta g e  of th e  s p e c ie s ,  L a e v ig a to s p o r i te s  o v a l i s  in c re a s e s  

s t e a d i ly  upward in  th e  s e c t io n  to  l e v e l  H (2 4 .0  p e rc e n t)  and d e 

c re a s e s  from t h i s  p o in t  upward to  1 1 ,5  p e rc e n t in  l e v e l  I .

Lvcospora b re v i ju q a  and E n d o sp o rite s  d is p la y  a com plem entary 

d i s t r i b u t i o n a l  p a t t e r n ,  E n d o s p o r i te s , m iss in g  in th e  low erm ost c o a l  

l e v e l ,  in c re a s e s  from  2 ,5  p e rc e n t  in  l e v e l  C to  3 8 ,0  p e rc e n t  in  

l e v e l  J ,  th en  d e c re a se s  in  th e  two upperm ost l e v e l s  t o  1 0 ,5  p e rc e n t 

in  l e v e l  L, Lycospora b r e v i ju q a  h as  i t s  maximum developm en t in  l e v e l  

B, d e c re a s e s ,  more o r l e s s  s t e a d i l y ,  to  1 .0  p e rc e n t  in  l e v e l  C, and 

i s  m iss in g  from  l e v e l s  K and L. These two le v e ls  may p r e s e n t  an 

anom alous c o n d i t io n  w ith  r e s p e c t  t o  an  abundance o f  L o p h o t r i le te s  

m ic ro sa e to su s  w hich makes up a p p ro x im a te ly  2 0 ,0  p e rc e n t  o f  l e v e l s  

K and L. In  th e s e  two l e v e l s  s p e c ie s  o f L a e v ig a to s p o r i te s  a re  a t  

t h e i r  lo w e s t r e l a t i v e  p e rc e n ta g e s ,  L ycospora b re v i ju q a  i s  a b s e n t ,  

and E n d o sp o rite s  has  a g a in  become red u ced  in  number,

Calam ospora shows a s te a d y , i f  somewhat s p o ra d ic ,  in c re a s e  

from  4 .0  p e rc e n t  in  l e v e l  B to  1 7 ,5  p e rc e n t  in  l e v e l  L. W ilso n ite s  

and F l o r i n i t e s  fo llo w  t h i s  same g e n e r a l  p a t t e r n  e x c e p t t h a t  b o th  a re  

co n sp icu o u s in  t h e i r  absence, from  th e  two low erm ost c o a l  l e v e l s .

E n d o sp o rite s  i s  a b s e n t  from  l e v e l  B and re p re s e n te d  by 2 ,5  

p e rc e n t  in  l e v e l  C, These th r e e  s a c c a te  g e n e ra , W i ls o n i te s , F l o r i n i t e s , 

and E n d o sp o rite s  may be i n d i c a t i v e  o f an up land  f l o r a  w hich , a t  th e  

tim e of d e p o s i t io n  c o rre sp o n d in g  t o  l e v e l s  B and C, was n o t  b e in g  

t r a n s p o r te d  t o  th e  d e p o s i t i o n a l  s i t e  in  th e  c o a l  swamp. By th e  tim e
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l e v e l  D and su cceed in g  l e v e l s  were b e in g  d e p o s ite d  a t r a n s p o r t a t i o n a l  

medium d e v e lo p e d , which may acc o u n t f o r  t h e i r  s te a d y  in c re a s e  in  th e  

upper p o r t io n s  o f th e  c o a l  seam. An a l t e r n a t i v e  t h e s i s  i s  t h a t  th e  

p la n t  com m unity, of th e  up land  ty p e ,  had n o t developed  p r i o r  t o  th e  

tim e  l e v e l  D was d e p o s ite d .

OPC 908 

LATIMER COUNTY, OKLAHOMA

The f l o r a  o f th e  L a tim er County s e c t io n ,  OPC 908, i s  dom i

n a te d  by L a e v ig a to s p o r i te s , w hich co m p rises  a lm ost 3 5 .0  p e rc e n t  of 

th e  r e l a t i v e  sp o re  and p o l le n  co u n t in  a l l  b u t th e  two upperm ost 

l e v e l s  o f th e  c o a l .  These two l e v e l s  a r e  b o th  in  e x ce ss  o f 25 .0  

p e rc e n t  s p e c ie s  o f L a e v ig a to s p o r i te s . L a e v ig a to s p o r i te s  d is p la y s  

a  b im odal d i s t r i b u t i o n a l  p a t t e r n  a t  t h i s  l o c a l i t y .  I t s  r e l a t i v e  

abundance i s  6 2 .5  p e rc e n t  in  l e v e l  B, d e c re a s in g  s lo w ly  to  3 4 ,5  p e r 

c e n t  in  l e v e l  E, in c r e a s in g  s h a rp ly  in  l e v e l s  F an f G, and f i n a l l y  

d e c r e a s in g  a g a in  to  27 .5  p e rc e n t  in  l e v e l  I .  The two low erm ost 

l e v e l s ,  B and C, a re  low in  abundance o f L a e v ig a to s p o r i te s  and a re  

re p la c e d  by a c o rre sp o n d in g  in c r e a s e  in  p e rc e n ta g e s  o f E n d o s p o r i te s . 

L a e v ig a to s p o r i te s  m inutus d e c re a s e s  more o r l e s s  r e g u la r ly  tow ard  

th e  upper p o r t io n  of th e  c o a l  w h ile  L. o v a l i s  m a in ta in s  a f a i r l y  

c o n s ta n t  d i s t r i b u t i o n a l  p a t t e r n ,  v a ry in g  betw een 9 .0  and 18. 5 p e r 

c e n t  o f th e  r e l a t i v e  sp o re  and p o l le n  assem blage .

L ycospora  b re v i ju g a  i s  g r e a t ly  red u ced  in  abundance, b e in g  

re p la c e d  by b o th  L a e v ig a t o s p o r i t e  s and F l o r i n i t e s . The maximum 

o c c u rre n c e  o f  Lycospora b re v i ju g a  in  OPC 9080 co rre sp o n d s  t o  th e
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minimum o c c u rre n c e  o f E n d o sp o rite s . Two maxima a re  reach ed  by Endo

s p o r i t e s , one i n  l e v e l  E (2 7 .0  p e rc e n t)  and th e  o th e r  in  l e v e l  H 

(1 9 ,0  p e r c e n t ) .  E n d o sp o rite s  would d is p la y  a b im odal o ccu rren ce  

e x ce p t f o r  th e  two low erm ost l e v e l s  which d e c re a se  from  l e v e l  B to  

l e v e l  D. These r e s u r g e n t  abundances a re  n o t  w e ll  enough developed 

to  w a rra n t i n t e r p r e t a t i o n  as  a t r im o d a l d i s t r i b u t i o n a l  p a t t e r n .  A 

com parison, o f th e  d i s t r i b u t i o n a l  p a t te r n  o f E n d o sp o rite s  w ith  th a t  

o f L a e v ig a to s p o r i te s  o v a l i s  shows th e  two to  be s im i la r  in  t h a t  th e r e  

i s  a  d i s t i n c t  s e r i e s  o f in c re a s e s  and d e c re a s e s  in  number of specim ens 

w ith in  th e  c o a l  i n t e r v a l .

F l o r i n i t e s  may be c o n s id e re d  w ith  E n d o sp o rite s  and Calamo

sp o ra  a s  subdom inan t f l o r a l  e lem en ts  in  s e c t io n  OPC 908. There i s  

a  s te a d y  in c r e a s e  o f  F l o r i n i t e s  from  0 .5  p e rc e n t  in  l e v e l  B to  26.5 

p e rc e n t  in  l e v e l  H, th e n  a sharp  d e c l in e  t o  1 1 ,0  p e rc e n t  in  th e  

upperm ost c o a l  l e v e l .  The upper f iv e  l e v e l s  a re  no tew o rth y  in  th a t  

a  maximum abundance o f F l o r i n i t e s  o ccu rs  i n  th e s e  l e v e l s .  A lthough 

a  m inor f l o r a l  e lem en t in  th e  M cA lester c o a l s ,  th e  ap p ea ran ce  of 

F l o r i n i t e s  p e r s i s t e n t l y  in  f iv e  l e v e l s  may be of é c o lo g ie  im portance  

when c o n s id e re d  in  c o n ju n c t io n  w ith  th e  abundance of W ils o n ite s  in  

th e  same l e v e l s .  P a re n t  p la n ts  o f th e s e  two sp o re  g e n e ra  a r e  con

s id e re d  t o  be u p la n d  f l o r a l  e lem en ts  and a sudden in c re a s e  o f th e se  

g e n e ra  may be i n t e r p r e t e d  a s  in d ic a t iv e  o f l a t e r  p h ases  of th e  c o a l 

swamp continuum .

L o p h o t r i l e te s  m ic ro sa e to su s  and T r i q u i t r i t e s  a re  m inor f l o r a l  

e lem en ts  in  t h i s  s e c t io n .  The fo rm er in c r e a s e s  s lo w ly  tow ard  th e  to p  

o f th e  c o a l  t o  a  maximum o f 8 .5  p e rc e n t  in  th e  to p  l e v e l  and th e  l a t -
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t e r  d is p la y s  a  r a t h e r  s p o ra d ic  p a t t e r n  v a ry in g  from  1 .0  to  6 .4  p e r 

c e n t  of th e  r e l a t i v e  assem blage  c o u n ts . B oth w ere p re s e n t  in  a l l  

l e v e l s  o f  OPC 908.

OPC 907 

lAHMER COUNTY, OKLAHOMA

S e c tio n  OPC 907 i s  th e  on ly  f o s s i l i f e r o u s  l o c a l i t y  of Upper 

M cA lester ( S t i g l e r )  c o a l  s tu d ie d .  S e c tio n  OPC 909, from  H a sk e ll 

County, i s  a ls o  an Upper M cA lester ( S t i g l e r )  c o a l  b u t p roved to  be 

s t e r i l e  due t o  i n c i p i e n t  m etamorphism which th e  c o a l  had been sub

je c t e d  t o  some tim e  a f t e r  d e p o s i t io n .

A com parison  of th e  h is to g ra m s  o f  th e  M cA leste r c o a ls  (F ig 

u re  4 ) i n d ic a te s  anom alous d i s t r i b u t i o n a l  p a t t e r n s  a re  p re s e n t  in  

OPC 907 and i t  may be t h a t  th e s e  an o m alies  a re  o f  v a lu e  in  d e t e r 

m ining  th e  Upper M cA lester ( S t i g l e r )  c o a l .  Inasm uch a s  o n ly  one 

s e c t io n  was exam ined c a u t io n  in  a p p ly in g  th e s e  d a ta  must be employed 

u n t i l  such tim e a s  o th e r  U pper M cA lester ( S t i g l e r )  s e c t io n s  a re  ex

am ined f o r  t h e i r  p a ly n o lo g ic a l  c o n te n t .

L a e v ic ra to sp o r ite s  i s  th e  dom inant sp o re  e lem en t in  t h i s  

s e c t io n  and th e  subdom inant e lem en ts  a r e  C alam ospora , L o p h o t r i l e t e s , 

and L ycospora .

L a e v ig a to s p o r i te s  i s  p re s e n t  in  ev ery  l e v e l  in  e x ce ss  of

4 7 ,0  p e rc e n t  and v a r i e s  betw een 4 7 .5  and 53 .5  p e r c e n t  o f th e  r e l a 

t i v e  assem blage  c o u n ts .  T h is  a lm o st c o n s ta n t  assem b lag e  p a t t e r n  

may be i n t e r p r e t e d  a s  in d i c a t in g  t h a t  th e  c o a l  swamp rem ained  in  an 

e a r ly  s ta g e  of e c o lo g ic a l  developm ent th ro u g h o u t i t s  e n t i r e  h i s to r y .
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Segment h is to g ra m s  o f L. o v a l i s  and L. m inutus show l i t t l e  change 

e x c e p t t h a t  th e  fo rm er in c r e a s e s  s l i g h t l y  tow ard th e  to p  of th e  c o a l  

seam and d e c re a se s  in  th e  topm ost l e v e l  and t h a t  th e  l a t t e r  d e c re a se s  

s l i g h t l y  tow ard th e  to p  o f th e  seam.

Lycospora b r e v i ju g a  re v e rs e s  th e  p a t t e r n  s e t  in  th e  fo u r 

Lower M cA lester (L eh ig h ) s e c t io n s  by in c re a s in g  upward i n  th e  seam 

t o  a maximum o f 3 2 .0  p e rc e n t  in  the topm ost l e v e l .  T here  i s  a  m inor 

in c re a s e  of L. b r e v i ju g a  in  l e v e l s  C and D b u t n o t enough t o  i n t e r 

p r e t  a b im odal d i s t r i b u t i o n a l  p a t te r n .

C alam ospora i s  in  e x c e ss  of 11. 0 p e rc e n t  r e l a t i v e  abundance 

i n  l e v e l s  C, D, E, and ? and i s  g r e a t ly  reduced  in  th e  low erm ost and 

topm ost l e v e l s .

L o p h o t r i le te s  m ic ro s a e to s u s , l i k e  L ycospora b r e v i ju g a , r e v e r s e s  

i t s  d i s t r i b u t i o n a l  p a t t e r n .  In  the  Lower M cA lester (L eh ig h ) c o a l  

s e c t io n s  L o p h o t r i le te s  m ic ro sae to su s  i s  most ab u n d an t a t ,  o r  n e a r ,  

th e  to p  o f th e  seam. I n  OPC 907 i t s  maximum o c c u rre n c e  (2 0 .0  p e r 

c e n t)  i s  in  th e  low erm ost c o a l  le v e l  and i t  g r a d u a l ly  d e c re a s e s  in  

abundance to  2. 5 p e r c e n t  in  th e  topm ost l e v e l .

T r i q u i t r i t e s , F l o r i n i t e s , E n d o s p o r ite s , and W ils o n ite s  a re  

w e ll  r e p re s e n te d  b u t  a r e  m inor f l o r a l  e lem en ts  in  t h i s  s e c t io n .

Most of th e  sp o re s  and p o lle n  re c o v e re d  from  th e  f i v e  f o s s i l 

i f e r o u s  l o c a l i t i e s  o f th e  M cA lester c o a l s  were p ro b a b ly  d e p o s ite d  

in  s i t u , o r t r a n s p o r te d  b u t a s h o r t  d is ta n c e  b ecau se  num erous t e t r a d s  

o f C alam ospora, L a e v ig a to s p o r i te s , L ycospo 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  were o b se rv ed  w hich i s  in d i c a t iv e  t h a t  l i t t l e  o r  no 

t r a n s p o r t  took  p la c e .  The s a c c a te  forms such a s  W ils o n i te s ,  Endo-
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s p o r i t s s , F l o r i n i t e s , e tc .  were p ro b ab ly  w ind-borne  and t h e i r  

p re sen c e  may be th e  r e s u l t  o f s e v e r a l  m ile s  t r a n s p o r t  to  th e  

d e p o s i t io n a l  s i t e s .  Dominance, o r  h ig h  p e rc e n ta g e  o c c u r re n c e , of 

one o r more o f  th e s e  s a c c a te  form s i s  h ig h ly  s u g g e s tiv e  o f a lo c a l  

c o n c e n tra t io n  o f th e  p a re n t  p l a n t s  from which th e  s p o re s  were d e riv ed .
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FIGURE 4

Segment sample h is to g ra m s r e f l e c t i n g  r e l a t i v e  p e rcen tag e : 
of 25 sp e c ie s  in  f iv e  M cA lester c o a l s e c t io n s .  The two f o s s i l -  
i f e r o u s  s e a t  e a r th s  a r e  in d ic a te d  by o b liq u e  l i n e s .  S e c tio n s , 
from top  to  bo ttom , a re  n o r th e a s t  to  sou th w est g e o g ra p h ic a lly .
The upperm ost h is to g ra m  (OPC 907) i s  th e  Upper M cA lester 
( S t i g l e r )  and th e  low er fo u r  h is to g ram s r e p re s e n t  th e  Lower 
M cA lester (L eh igh) c o a l .

S p e c ie s  co m b in a tio n s  a re  in d ic a te d  by numbers a s  l i s t e d
below :

1. Com posite o f s ix  sp e c ie s  of L a e v ig a to s p o r i te s ; 
L. m in u tu s , L. oval i s , L. d e sm o in e se n s is ,
L. m ed ius, L. m inim us, and L. p u n c ta tu -

2. L a e v ig a to s p o r i te s  m inutus
3. L a e v ig a to s p o r i te s  o v a lis
4 . Lycospora b re v i ju g a
5. E n d o sp o r ite s  a n g u la tu s  and E. o rn a tu s
6. Calam ospora b r e v i r a d ia ta  and C. f l e x i l i s
7. F l o r i n i t e s  p e l lu c id u s , F. p a rv u s , and 

F. sp . A
8. L o p h o t r i le te s  m ic ro sae to su s
9. W ilso n ite s  d e l i c a tu s  and W. v e s ic a tu s  

10. T r i q u i t r i t e s  b r a n s o n i i , T. c r a s s u s ,
T. e x ig u u s . T. p r a e te x tu s . T. p ro te n s u s ,
T. sp . A, T, sp . 3 , and T. sp . Û
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Vestispora 

Leiotriietes  
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STRAHGRAPHIC CORRELATION OF THE 

MCALESTER COALS

The M cA lester c o a ls  have a wide d i s t r i b u t i o n  in  s o u th 

e a s te r n  Oklahoma and w e s te rn  A rkansas, I n  Oklahoma m ost o f th e  

known o u tc ro p s  o f th e  M cA lester c o a ls  a r e  r e s t r i c t e d  to  th e  Arkoma 

B asin  (F ig u re  1 ) .

F o s s i l  s p o re s  and p o l le n  have been found to  b e  v a lu a b le  in  

s t r a t i g r a p h i e  s tu d ie s .  P a ly n o lo g ic a l  a ssem b lag es , s u c c e s s io n a l 

t r e n d s ,  and th e  d i s t r i b u t i o n a l  r e l a t i o n s h ip s  o f th ese  can be g ra p h 

i c a l l y  i l l u s t r a t e d  a s  h is to g ra m s  and may be used  i n  s t r a t i g r a p h i e  

and p a le o e c o lo g ic  c o r r e l a t i o n s .

The M cA leste r c o a ls  in  th e  w e s te rn  p a r t  o f  th e  Arkoma 

B asin  c o n ta in  an abundance o f f o s s i l  sp o re s  and p o lle n  b u t e a s t 

ward i n t o  th e  a r e a s  o f  low v o l a t i l e  c o a ls  th e  p a ly n o lo g ic a l  f o s s i l s  

have been d e s tro y e d  by lo w -g rad e  metamorphism. A l l  M cA lester c o a ls  

o f w e s te rn  A rkansas a re  a ls o  in  th e  low v o l a t i l e  c la s s  and do n o t 

c o n ta in  f o s s i l  sp o re s  and p o l le n .

An a t te m p t has  b een  made to  compare th e  ap p ro x im a te ly  con

tem poraneous c o a ls  o f I l l i n o i s  w ith  th e  M cA lester seams. I n  t h i s  

e f f o r t  th e  p a ly n o lo g ic a l  work o f Kosanke (1950) h as  been used a s  a 

so u rce  o f com parison  w ith  th e  M cA lester c o a ls .  H is l i s t  of s p e c ie s  

from  th e  R ey n o ld sb u rg , Sub-B abylon , B abylon , and T a r ta r - W il l i s  c o a ls

98
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i s  used in  t h i s  com parison  o f sp o re  f lo r a s  (T ab le  2 ) . These fo u r  

I l l i n o i s  seams do n o t a p p ea r to  c o r r e l a t e  w ith  th e  M cA lester c o a ls  

because th e  number of s p e c ie s  in  common w ith  any one o f th e se  fo u r  

c o a ls  does n o t exceed 2 7 .2  p e rc e n t  (s e e  Table 2) and t h i s  p e rc e n ta g e  

i s  p ro b ab ly  to o  sm a ll to  be s ig n i f i c a n t  f o r  c o r r e la t io n  p u rp o se s .

The Rowe c o a l  in  Oklahoma was s tu d ie d  by D avis (1951) and 

has 35.4  p e rc e n t  o f th e  s p e c ie s  in  common w ith  th e  M cA lester c o a ls  

and the Rowe c o a l  i s  h ig h e r  in  th e  Oklahoma P en n sy lv an ian  s e c t io n ,  

y e t  i t  h a s  more s p e c ie s  in  common w ith  th e  M cA lester c o a ls  th a n  th e  

I l l i n o i s  c o a l  seams l i s t e d  above. One e x p la n a tio n  of th e se  d i f f e r 

e n ces  and s i m i l a r i t i e s  co u ld  be th e  geograph ic  p ro x im ity  of th e  Rowe 

c o a l  to  th e  M cA lester and th e  s t a t u s  of p a ly n o lo g ic a l  know ledge a t  

th e  p re s e n t  tim e .

Two g e n e ra  p re s e n t  in  th e  Rowe c o a l  b u t m iss in g  from th e  

M cA lester c o a ls  a r e  R ein sch o sp o ra  and A l a t i s p o r i t e s . D e n so sp o rite s  

i s  a b se n t in  th e  Rowe c o a l  and i s  r a r e  in  th e  M cA lester c o a ls .  Only 

21 specim ens of D e n so sp o r ite s  were observed  d u rin g  th e  p re s e n t  s tu d y .

W ilson (1 9 6 4 , p e rs o n a l  com m unication) s ta t e d  t h a t ,  in  a  10^ 

f o o t  s e c t io n  o f th e  H a rtsh o m e  c o a l  in  L atim er C ounty, Oklahoma, 

L a e v ig a to s p o r i te s  and C i r r a t r i r a d i t e s  dom inate th e  lo w er p o r t io n  of 

th e  c o a l. H igher in  th e  s e c t io n  th e s e  two genera  a re  re p la c e d  by 

F l o r i n i t e s , E n d o s p o r i te s , and D e n so sp o rite s  and th e  to p  of th e  c o a l 

i s  dom inated by D e n s o s p o r i te s . B oth  D e n so sp o rite s  and C i r r a t r i r a d i t e s  

a re  r a re  in  th e  M cA leste r c o a ls  and R einschospora  and A l a t i s p o r i t e s  

a re  a b se n t.
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TABLE 2

SUMMARY OF SPORE DISTRIBUTION IN FOUR ILLINOIS 

COALS AND THE ROWE AND McALESTER COALS

Comparison I l l i n o i s Oklahoma
*

Re SB Ba TW Ro Me

Number o f
s p e c ie s  re p o r te d 19 17 19 33 78 91

S p e c ie s  in  common 
w ith  M cA lester c o a ls

5 4 5 9 29 ——

P e rc e n ta g e  in  common 
w ith  M cA lester c o a ls

2 6 ,3 23.5 2 6 .3 2 7 .2 3 5 .4

*R e-R eynoldsburg  c o a l  (K osanke, 1950) 
SB-Sub-Babylon c o a l  (K osanke, 1950) 
B a-Babylon c o a l  (K osanke, 1950)
TW -Tartar and W il l is  c o a ls  (K osanke, 1950) 
Ro-Rowe c o a l  (D a v is , 1961)
M c-M cA lester c o a ls  (Dempsey, 1964)
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PLATE 1

Figure Page

1. P u n c ta t i s p o r i t e s  c f .  P. v e rm ic u la tu s  Kosanke,
19 5 0 . . . . . . . .  . . . . . . . . . . .  . . .  20

5 8 .7  X 51 .7  m ic ro n s; OPC 905A-2-15

2. P u n c ta t i s p o r i t e s  l a t i q r a n i f e r  (L oose) S . ,  W.,
and B. , 1944 .................................................................................... 18

76 .5  X 63 .8  m ic ro n s; OPC 907C-3-1

3. P u n c ta t i s p o r i t e s  sp , A ...............................................................  21
6 8 .9  X 63 .8  m ic ro n s; OPC 906H-5-1

4. P u n c ta t i s p o r i t e s  c f .  P. p ro v e c tu s  K osanke, 1950 . . 20
7 1 .4  X 56 ,1  m ic ro n s ; OPC 906C-3-5

5. P u n c ta t i s p o r i t e s  o b liq u u s  K osanke, 1950 . ...................  19
25. 5 X 20. 5 m ic ro n s; OPC 906A-2-10

6. P u n c ta t i s p o r i t e s  sp . C ............................................................... 22
35. 7 X 2 8 .1  m ic ro n s ; OPC 967L-5-4

7. P u n c ta t i s p o r i t e s  sp . B ............................................................... 21
35. 7 X 35. 7 m ic ro n s ; OPC 906D-4-2

8. L e i o t r i i e t e s  a d n a to id e s  P o to n ie  and Kremp, 1955 . . 23
3 8 .3  X 38 .3  m icrons ; OPC 906A-8-3

9. L e i o t r i i e t e s  convexus (K osanke) P o to n ie  and
Kremp, 1955    23

3 8 .3  X 33 .2  m ic ro n s ; OPC 907E-2-2

10. 11. G r a n u la t i s p o r i t e s  v e rru c o su s  (W ilson and Coe)
S . , W. , and B . , 1944 ............................................................  28

(1 0 ) 28 .0  X 26 .7  m ic ro n s ; OPC 907D-3-7
(1 1 ) 28 .0  X 17 .9  m ic ro n s ; OPC 993B-4-3

12 , 13. L o p h o t r i le te s  m ic ro sa e to su s  (L oose) S. , W.,
and B. , 1944 ...............................................................................  35

(1 2 )  28 .0  X 28 .0  m ic ro n s ; OPC 906C-1-7
(1 3 ) 30 .6  X 30 .6  m icrons ; OPC 906B-5-1

14. G r a n u la t i s p o r i t e s  g r a n u la r i s  Kosanke, 1950 . . . .  28
3 8 .3  X 38 .3  m ic ro n s; OPC 906C-1-6

15. A h r e n s i s p o r i te s  sp . A ........................................................... 24
2 0 .4  X 2 0 .4  m ic ro n s; OPC 906A-8-5

16. Genus F sp . A .............................................................................  78
3 3 .0  X 33 .0  m ic ro n s ; OPC 906C-5-1
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Figure Page

17. Calam ospora p a rv a  G uennel, 1958 ..........................................  27
3 5 .7  X 2 8 .6  m ic ro n s; OPC 906G-2-3

18. Calam ospora p a l l i d a  (L oose) S . , W., and B . , 1944 . . 26
5 8 .7  m ic ro n s ; OPC 906A-2-4

19. 20, Calam ospora b r e v i r a d i a t a  Kosanke, 1950 ............................  25
22. (1 9 ) 6 9 .0  m ic ro n s ; OPC 906B-1-2

(2 0 ) 1 0 7 .1  m ic ro n s; OPC 906G-3-1
(2 2 ) 7 6 .5  X 6 3 .8  m icrons; OPC 906C -3-7

21. Calam ospora sp . A .......................................................................... 27
2 40 .0  m ic ro n s ; OPC 906G-8-2

23. Calam ospora f l e x i l i s  K osanke, 1950 .....................................  26
63 .8  X 5 1 .0  m icrons ; OPC 906G-3-2
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Figure Page

1. C y c lo g ra n is p o r i te s  sp . A ......................................................... 29
76 ,5  X 5 3 .6  m ic ro n s ; CPC 906A-6-1

2. C y c lo g ra n is p o r i te s  sp . B ......................................................... 30
7 1 .4  X 71 .4  m ic ro n s ; OPC 906B-5-9

3. V e r r u c o s is p o r i t e s  sp . A .............................................................  32
53. 6 X 4 0 .8  m ic ro n s  ; OPC 906G-1-8

4 . C y c lo b a c u l is p o r i te s  g ra n d iv e rru c o su s  (K osanke)
B hardw aj, 1956 .......................................................................... 33

8 9 .3  X 76 .5  m ic ro n s ; OPC 905B-2-6

5. C y c lo b a c u l is p o r i te s  sp . A ........................................................  34
6 1 .2  X 6 1 .2  m ic ro n s  ; OPC 905G-4-1

6. C o n v o lu tisp o ra  f l o r i d a  H ., S . , and M ., 1955 . . . .  38
51 .0  X 38 .3  m ic ro n s ; OPC 906A-1-18

7. C o n v e r ru c o s is p o r i te s  s u lc a tu s  (W ilson and
Kosanke) P o to n i^  and Kremp, 1955 ................................. 31

4 3 .4  X 3 8 .0  m ic ro n s  ; OPC 907E-1-7

8. C o n v e r ru c o s is p o r i te s  sp . A ...................................................  31
5 8 .7  X 51 .0  m ic ro n s ; OPC 906F-4-1

9. L o p h o t r i le te s  c f .  L. g ib b o su s  (Ib rah im ) P o to n ie
and Kremp, 1955     35

4 8 .5  X 4 3 .4  m ic ro n s ; OPC 908B-3-1

10. 11. R e t i c u l a t i s p o r i t e s  sp . A .......................................................  39
(1 0 ) 3 3 .2  X 2 0 .5  m ic ro n s ; OPC 907F-2-2
(1 1 ) 3 2 .5  X 27. 5 m ic ro n s ; OPC 907B-2-7

12 , 14, R a i s t r i c k i a  a c u le o la ta  W ilson and Kosanke, 1944 . . 36
15, 17. (1 2 ) 6 1 .2  X 6 1 .2  m ic ro n s ; OPC 906A-7-2

(1 4 ) 5 6 .1  X 4 8 .5  m ic ro n s ; OPC 906D-6-1
(1 5 ) d e t a i l  o f  s p in e s  o f F igure  12.
(1 7 ) 6 6 .3  X 6 6 .3  m icrons ; OPC 906G-1-1

13. R a i s t r i c k i a  p i l o s a  K osanke, 1950 .....................................   'B
4 3 .4  m ic ro n s ; OPC 906A-3-3

16. R a i s t r i c k i a  c ro c e a  K osanke. 1950 . . . .
7 4 ,0  X 5 3 .6  m ic ro n s ; OPC 906A-7-5

3i

18. Raistrickia imbricaj^ Kosanke, 1950 .  ............................ 37
91.8 X 76.5 microns ; OPC 907D-2-4
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PLATE 3

Figure Page

I ,  2 , T r i q u i t r i t e s  b r a n s o n i i  W ilson and H o ffm e is te r ,
1956 ......................................................................................................  40

(1 )  3 5 .7  X 3 0 .5  m ic ro n s ; OPC 906D-4-3
(2 ) 3 8 . 3  X 33 .0  m ic ro n s ; OPC 906C-5-6

3. T r i q u i t r i t e s  c r a s s u s  Kosanke, 1950   41
51 .0  X 3 8 .3  m ic ro n s ; OPC 907G-4-2

4 , 5, T r i q u i t r i t e s  ex ig u u s  W ilson and K osanke, 1944 . . .  41
[4 ]  34 .0  X 3 4 .0  m ic ro n s ; OPC 906A-1-9
(5 )  3 3 .2  X 3 3 .2  m ic ro n s; OPC 906A-6-2

6. T r i q u i t r i t e s  p r a e te x tu s  W ilson and H o ffm e is te r ,
1956 ......................................................................................................  42

4 3 .4  X 3 8 .3  m ic ro n s ; OPC 907B-3-4

7. T r i q u i t r i t e s  p ro te n s u s  Kosanke, 1950   42
3 5 .7  X 2 5 .5  m icrons ; OPC 906E-3-2

8. T r i q u i t r i t e s  sp . A .......................................................................  43
58, 7 X 5 3 .4  m icrons ; OPC 908D-1-3

9. T r i q u i t r i t e s  sp . B .......................................................................  43
3 8 .3  X 3 3 .2  m ic ro n s ; OPC 906C-2-4

10. T r i q u i t r i t e s  sp . C .......................................................................  44
4 0 .8  X 3 8 . 3  m ic ro n s ; OPC 9061-1 -1

I I .  M urospora sp . A ................................................................................  45
3 5 .7  X 3 0 .6  m ic ro n s ; OPC 9081-5-1

12, 13. D e n so s p o r ite s  c f .  D. c oven s i  s B e rry , 1937 ....................  45
(1 2 ) 35. 7 X 3 3 .2  m ic ro n s ; OPC 908B-4-8
(1 3 ) 3 8 .3  X 3 5 .7  m ic ro n s ; OPC 9061-1-3

14, 15 , L ycospora b re v i ju g a  Kosanke, 1950  ..................... 46
16. ( Î 4 )  3 8 .0  X 3 8 .0  m ic ro n s ; OPC 906H-4-2

(1 5 ) 3 5 .7  X 3 5 .7  m ic ro n s ; OPC 906C-1-12
(1 6 ) 3 5 .7  X 30. 6 m ic ro n s ; OPC 906H-1-10

17. L ycospora g r a n u la ta  Kosanke, 1950  ................................... 47
4 0 .8  X 3 5 .8  m ic ro n s ; OPC 906G-4-7

18. L ycospora  in te rm e d ia  (W ilson  and H o ffm e is te r)
W ilson and H o ffm e is te r , 1964 ................................  47

4 3 .4  X 3 5 .7  m ic ro n s ; OPC 906H-1-5
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Figure Page

19. Lycospora p u n c ta ta  K osanke, 1950   48
3 8 .3  X 35, 7 m ic ro n s ; OPC 906A-1-17

20, Lycospora t o r q u i f e r  (L oose) P o to n ie  and Kremp,
19 5 6 , , , , , , , , , *  , , , , , , , , , , , ,  49

3 8 .3  X 35, 7 m ic ro n s ; OPC 9Ü8D-3-2

21J 22, C i r r a t r i r a d i t e s  s a t u r n i  ( Ib ra h im ) S , ,  W,. and
B , , 1944 ........................................................................................ 49

(2 1 ) 71 ,5  X 71 ,5  m ic ro n s ; OPC 908C-2-1
(2 2 ) 76 ,5  X 76 ,5  m ic ro n s ; OPC 908C-1-2
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PLATE 4

Figure Page

1. Genus B sp . A . . . . .   .........................................................  75
76.5 X 5 5 .1  m ic ro n s ; OPC 907E-1-6

2. Genus E sp . A .........................   77
64 .0  X 6 4 .0  m ic ro n s ; OPC 906A-1-12

3. 4 . L a e v ig a to s p o r i te s  d e sm o in e se n s is  (W ilson and Coe)
5 . , W., and B . , 1944 .....................................    51

(3 ) 71.5  X 3 8 .3  m ic ro n s ; OPC 907D-6-1
(4 ) 58 .6  X 4 1 .0  m ic ro n s ; OPC 906B-3-3

5, 6. L a e v ig a to s p o r i te s  o v a l i s  K osanke, 1950 ....................  , 54
( 5) 64 .0  X 4 4 .0  m icrons ; OPC 9D6C-3-2
(6 ) 63 .8  X 5 3 ,6  m ic ro n s ; OPC 907D-2-8

7. L a e v ig a to s p o r i te s  m edius K osanke, 1950   52
4 8 .5  X 3 3 .2  m icrons ; OPC 906D-5-3

8 , 9. L a e v ig a to s p o r i te s  m inu tus (Ib ra h im ) S . ,  W.,
and B ., 1944 ................................    53

(8 ) 2 6 .7  X 2 5 .5  m icrons ; OPC 906D-2-2
(9 ) 25 .5  X 2 0 .5  m ic ro n s ; OPC 906C-1-1

10. L a e v ig a to s p o r i te  s p u n c ta tu s  K osanke, 1950 .................... 56
3 0 .5  X 2 5 .5  m ic ro n s ; OPC 905C-1-4

11. L a e v ig a to s p o r i te s  minimus (W ilson  and Coe)
5 . ,  W., and B . , 1944 ............................................................  53

23 .5  X 2 0 .5  m ic ro n s ; OPC 906C-5-2

12. 15. V e s tis p o ra  p ro fu n d a  W ilson and H o ffm e is te r , 1956 . 62
(12 ) 8 9 .3  X 6 8 .9  m ic ro n s ; OPC 9081-1-1 ;

h ig h  fo c u s  to  show operculum .
(15 ) same specim en; low fo cu s  to  show body.

13. 16. D etached o p e rc u le  o f V e s t is p o ra
(13) 4 8 .4  X 4 3 .5  m ic ro n s ; OPC 906C-1-13
(16 ) 3 8 .3  X 3 3 .2  m ic ro n s ; OPC 907B-2-3

14. V e s tis p o ra  sp . A ...........................................................................  53
84 .2  X 8 1 .5  m icrons ; OPC 906H-4-3

17. V e s tis p o ra  fo v e a t a  (K osanke) W ilson and
V en k a ta c h a la , 1963 .................................................................  62

76.5 X 6 6 .3  m ic ro n s ; OPC 906B-2-1
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PLATE 5

Figure Page

1 . 4. Grand i s p  o ra  sp . A ..............................................................  60
( l )  91 .8  X 5 1 .0  m ic ro n s; OPC 906A-1-2A
(4 )  same specim en; d e t a i l  o f  saccu s  and sp in e s

2. E n d o sp o rite s  sp . A .......................................................... 59
11 8 .5  X 107 .1  m icr'bns; OPC 9G6A-1-1

3. E n d o sp o rite s  o m a tu s  W ilson and Coe, 1940 . . . . .  58
127 .5  X 8 1 .6  m ic ro n s ; OPC 906B-5-1

5. C e n tra l  body o f E n d o sp o rite s  ?
4 3 .4  X 3 8 .3  m ic ro n s ; OPC 906C -3-1

6, 7. E n d o sp o rite s  a n g u la tu s  W ilson and Coe, 1940 . . . .  59
Të) 104 .5  X 104 .5  m ic ro n s ; OPC 906A-1-2B
(7 )  1 0 9 .7  X 102 .0  m ic ro n s; OPC 906A-2-5

8. W ils o n ite s  d e l i c a tu s  (K osanke) Kosanke, 1959 . . .  57
10 2 .0  X 8 6 .7  m ic ro n s ; OPC 906G-4-1

9. G u th o e r l i s p o r i t e s  sp . A . .  ..............................................  64
5 3 .6  m icrons ; OPC 967G-1-1

10. C an d id isp o ra  t r i l e t a  (K osanke) V e n k a ta c h a la ,
1953 .................................................................................................. 65

5 1 .0  X 4 3 .4  m ic ro n s ; OPC 906D-5-3

1 1 . 12 , W ils o n ite s  v e s ic a tu s  (K osanke) Kosanke, 1959 . . .  57
13. ( l l )  63 .8  m icrons ; OPC 907B-1-7

(1 2 )  74.0  m ic ro n s ; OPC 906G-4-2
(1 3 ) 5 8 .7  m ic ro n s ; OPC 907F-5-1

14, W ils o n ite s  sp . A  .........................................................  58
1 2 2 .5  m ic ro n s ; OPC 908C-1-3
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PLATE 6

Figure Page

I ,  2. Genus A sp . A ....................................................................................  75
C l) 5 6 .0  m ic ro n s; OPC 906A-2-11
(2 )  5 4 .0  m ic ro n s ; OPC 906A-1-15

3, 4. F l o r i n i t e s  p e l lu c id u s  (W ilson and Coe) W ilson,
1958 .  ......................  67

(3 )  7 4 .0  X 53 .6  m icrons; OPC 906D-3-3
(4 ) 6 1 .2  X 5 3 .4  m icrons; OPC 906D-1-2

5. F l o r i n i t e s  p a rv u s  W ilson and H o ffm e is te r , 1956 . . 68
5 8 .7  X 4 0 .8  m ic ro n s ; OPC 967F-4-2

5. F l o r i n i t e s  sp . B ............................................................................ 69
3 8 .0  X 3 0 .0  m icrons ; OPC 908F-1-3

7, 8. Genus G sp . A ..................................................................................... 79
(7 )  5 1 .0  X 38 .3  m icrons; OPC 906H-5-4
(8 ) 5 1 .0  X 4 0 .8  m icrons; OPC 907F-3-1

9. P o to n i e i s p o r i t e s  sp . A ...............................................................  66
5 8 .7  X 4 8 .5  m ic ro n s ; OPC 908H-4-2

10. P o to n i e i s p o r i t e s  sp . B ...............................................................  66
1 1 2 .2  X 1 0 7 .1  m icrons; OPC 906G-8-3

I I ,  Genus H sp . A ..................................................................................... 80
5 1 .0  m ic ro n s ; OPC 905D-3-1

12. Genus D sp . A ....................................................................................  76
1 1 5 .0  X 1 0 2 .0  m icrons; OPC 906G-7-1

13, 14. Genus I  sp . A ....................................................................................  80
(1 3 ) 7 9 .0  X 64 .0  m icrons; OPC 906C-1-10
(1 4 )  8 4 .2  X 63 .8  m icrons; OPC 906A-7-1
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PLATE 7

Figure Page

I ,  2. S c h o p f ip o l le n i te s  e l l i p s o ïd e s  (Ib rah im )
P o to n i^  and Kremp, 1955 .  ............................................  74

(1 ) 216.8  X 158 .1  m icrons; OPC 9D6G-4-5
(2 ) 247 .4  X 135.2  m icrons; OPC 906A-3-9

3. S c h o p f ip o l le n i te s  sp . A .............................................................. 74
224.5  X 140 .3  m ic ro n s; OPC 993D-5-1

4. F l o r i n i t e s  sp . A ...........................................................................  68
130 .0  X 105 .0  m icrons ; OPC 906G -4-4

5. Genus C sp . A ............................    76
9 1 .8  X 5 1 .2  m ic ro n s; OPC 9081-1-2

6. P la ty s a c c u s  sp . A ...........................................................................  72
9 4 .4  X 66 .3  m ic ro n s; OPC 906E-5-7

7. 8. K o sa n k e is p o r ite s  c f .  K. e le g a n s  (K osanke)
B hardw aj, 1956 .......................................................................... 70

(7 ) 8 1 .6  X 76.5  m icrons; OPC 908C-6-1
(8 ) 8 1 .6  X 76.5  m ic ro n s; OPC 906B -4-4

9 . C o m p le x isp o r ite s  sp . A .............................................................. 73
9 9 .5  X 8 1 .5  m ic ro n s; OPC 908C-4-1

10. I l l i n i t e s  u n ic u s  Kosanke, 1950   69
58 .9  X 4 8 .5  m ic ro n s ; OPC 906G-8-1

I I .  K o s a n k e is p o r i te s  sp . A .............................................................. 71
9 7 .0  X 76 .5  m icrons ; OPC 9081-4-1
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PLATE 8

F ig u re  Pag<=

1 to  7, T r i l e t e s  rugosus (L oose) S ch o p f, 1938  ........................  82
T î) d e t a i l  o f  w a ll o f  f i g .  4 .
(2 ) d e t a i l  o f  w a ll  o f  f i g .  5.
(3 )  d e t a i l  o f w a ll  o f  f i g .  6.
(4 )  670.0 X 578.0  m ic ro n s ; OPC 9061-7-3
(5 ) 670.5 X 578,0 m ic ro n s ; OPC 9061-7-5
(6 ) 625.0 X 335.0  m ic ro n s ; OPC 9061-7-1
( 7) d e t a i l  o f l i p s  o f  f i g .  4,

8 , 1 0 , T r i l e t e s  c f .  T. l e v i s  (Z e m d t)  S . ,  W., and B .,
11. 1944 . . . “ .................................................................................... 81

(8 ) d e t a i l  o f  w a ll  o f  f i g .  11.
(10) 710.0 X 595.0 m ic ro n s ; OPC 907G-12-1
(1 1 ) 740.0 X 535.0 m icrons ; OPC 90 7F-5-2

9 , 12........ T r i l e t e s  sp . A ...............................................................................  82
^9) d e t a i l  o f  w a ll  o f  f i g .  12.

(1 2 ) 497.5 X 483 .5  m ic ro n s ; OPC 908C-8-1
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